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MHHHCTEPCTBO BbICHTETO OBPASOBAHHSH CCCP 





MOCKOBCKHH OPHEHA JIEHHHA 
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PASHEJI MEPBBbIF 
TEOPETHYECKAS MW OBINAA IJEKTPOTEXHHKA 


———_—_—_—_~ 


HATIPSOKEHHE, IIIEKTPOJBHAKYUAA CHJIA 
HW PA3HOCTb HOTEHUHAJIOB 


Hoxmop mexn. Hayk, npod. K. M. Noausaroe 
1. Cyuectsytoujve TepMHHOJIOrHMyecKkHe 3aTpyAHeHHA 


TepMiunojornk B O6acTH 9e@KTPOTeXHHKH HH, B UacTHOCTH, 
B OOaCTH OCHOBHBIX NOHSITHH, C KOTOPbIMH NMpHxoguTcA BerTpe- 
“YaTbCA B Pa3HOOOPa3HbIX OTMeTax BJICKTPOTeEXHHKH, ObwIO NMOcBSI- 
WleHO HeMavio pa6or. | 

OynNako 10 HacTosulero BpeMeHH He cyilecTByer oOillenpHHs- 
ThIX ONpeeeHHH, OOLICNPHHATOH eWHOH TePpMHHOJIOTHH Kak 
B Cpee COBETCKHX 3JIEKTPOTCXHHKOB, TaK H B HHOCTPaHHOH 92eK- 
TpOTeXHWyeCKOH JIwTepatype. Kak 3TO HA CTpaHHO, HO HaHG6ouree 
peskve paCxXOKRCHHA BCTpeualoTcA MIpu oOMmpeeseHHH TaKHX OCHOB- 
HbIX MOHATHH, Kak <«HalipsxKeHve»,  «IJICKTPOIBUMKylWad cua 
(9. 0. C.)> H «pa3HOCTb NoTeHiMasoB» ', XoTA Ha BCeX A3bIKAaX JIA 
3TUX MOHATHH CYIIeCTBYIOT Pa3NHYHble TEPMHHbI 2, OAHAKO B sNTe- 
patype HHOra BCTpeyaloTrcA yKa3aHWA Ha TO, YTO HanpAKenve u 
Pa3HOCTb NOTEHUMaJIOB WIM HallpaKeHve HW 9. J. C. CYTb NOHATHA, 
Rcerfa TOKAECTBeHHO COBMaaioulMe. Tem camMbIM MpHsnaercs 
H3JIMIUHHM CYUICCTBOBaHHe Tpex TepMHHOB. 

Uacto TepMHHy 9. A. Cc. MaeTCA YHCTO KayeCTBeHHOe onpese- 
NeHve: 2TO MIpH4uvHa 3JIeKTpHueCcKorO NMponcxoKMeHHA, MOryulaa 
O6YCJIOBHTb B/IeKTpHueCKHH TOK. He coBceM NOHATHO, Kak, MpHAep- 
*KHBAACh 9TOTO MOcAeqHero OmpeleJIeHHA, MOMKHO TFOBOPHTb O TOM, 
qTO, HallpHMep, 9. A. C. HOPMaJIbHOrO 3/IEMeHTA OMpeeineTcA YHC- 
JIOM BOJIbT C TOUHOCTbIO JO YeTBEPTOTO 3HaKa. 


1B aneKTpOTeXHHyeCKOH KOMHCCHH pH Komutere TeXHH¥YeCKOH TePMHHO- 
aorun AH CCCP, pa6orasume nog npeacegaTebcTBOM W1.-Kopp. K. A. Kpyra, 
TOJbKO TO 3THM TEPMHHaM HE IPMN K CAHHOAYIUHOMY COrmameHuto. TouKka 
SpeHHA, IIpeaaraeman 3fecb, pasmedtanach K. A. Kpyrom, B. tO. Jlomonoco- 
Bhim u oTYacTH JI. A. )Kekyauupim u 9. A. Meeposuyem. [ly6nukyemas paoota 
o6cyK Malach B Ha3BaHHOH KOMmuccHH B 1947—1948 rr. B gatbHefiuiem pa6ornt 
NO TEPMHHOJIO“HH He Mpekpallladncb. OAH H3 NOCcMeHAX 9TANOB NpeACcTaBseH 
B CJleAyiouleH my6JuKanwuH; TepMHHOJOrHA TeopeTHyeCKOH 3J1IEKTPOTEXHHKH, 
, 2eKTpHyectBo“, 1957, Ne 6, crp. 14. 

2 Aura.: voltage, electro-motive force, potential difference, tp.: tension 
électrique, force électromotrice, différence de potentielé; uem.: elektrische 
Spannung, elektro-motorische Kraft, ur. a. 
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MurepecHo 3a4MeTHTb, UTO, HECMOTPA Ha CYLIeCTBOBaHHe TaKHX 
Pa3HOrlacHH, Kora WeJIO HOXOAUT AO MpakTHyecKHX ClyyaeB, OYeHb 
peAKO BO3HHKaIOT HegopasymeHuA. Ho sce Ke BOSHHKAOT: H3BECTHHI 
MOMbITKH OObACHHTb NOBEPXHOCTHbIN IpekT pa3siwyHeM MOPeHIHa- 
JOB BHYTPCHHHX MH BHELIHHX COCR NIPOBOAHHKA; CYLAeCCTBYIOT 3aTpy/l- 
HeHHaA B OlNpeteleHWu NafeHHA HalpAKCHHA WIN MOJHOrO Compo- 
THBJICHHA B CJlyuae CIOMKUbIX JIEKTPOMAPHHTHbIX B3aHMOReHCTBHE; 

cTpeyaiotcs OWHOKH B HCTOAKOBAHHH NOKa3aHHi §=BOJbTMeTPOB, 
‘KOra COCMHHATEIbHbIe MpOBOAa HaXOAATCH B Me€peMeCHHOM MAarHHT- 
HOM j107e, HT. 0. B 6os1ee MpOCTbIX CTyUaAx, Halipo- 
THB, HeE3aBHCHMO OT TOTO, Kak OlpejeJIAIOTCA NOHA- 
THA «3. 0. C.>» H “HANpPAKeHHe», WICKTPOTeEXHHKH 
JerKO MOHHMAIOT Apyr Apyra, Korma YToBopst, Ha- 
TIpHMep, O TOM, YTO BOJIbDTMeTP H3MepsHeT He 9. JL. C., 
a BeJIHUHHY, MeHbIUy!O, a2 HMeCHHO 9. A. C. MHHYC 
nakeHve nampaxeHua (pue. 1), wv. om. 

Mue Ka3a0cb Obl yMeCTHBIM BCHOMHHTb 3€Cb 
Puc. 1. Bombt- agyekoT, NpHBeACHHbIii B OHO cTaTbe, MOCBALLEH- 


MeCTP HSMepHaeT “ aaa 
sic munye., “Ol TePMMNOMOIMA, 





najenue nanps- YuHTCJIb: UTO TaKOe OMAP (MOPCKOH pax)? 
*KEHHA. YueuuK: Kpacuaa pbr6a, miaBalllan 3a0M Ha- 
mepe. 


Yuntesb: Bo-nepBblx, oMap He pbi6a, BO-BTOPbIX, KHBOH OMap 
He O6bIBaeT KPACHBIM, B-TPeTbHX, OH He IWaBaeT; HO H3 TBOeTO OTBe- 
Ta § BUKY, 4TO ThI MPCBOCXONHO 3Haelllb, UTO TakOe OMap. 


2. HanpsaxenHe 


IBce paccMaTpHBaeMble 3/€Cb NOHATHA («HallpsaxKeune», «pas- 
HOCTb MOTSHUHaIOB>, «3. A. Cc») ONpekeAloT paOotTy, KOTOpaA MO- 
“eT ObITb COBEPleHa MpH Nepenoce IieKTPH4eCKOrO 3apsAa. 

B cooTsercTBHH c HaviGovlee INHPOKO MPHHATbIM CJIOBOYIIOTpeb- 
JieHHeM WelecooOpa3sHo CuvTaTb CaMbIM OOWLHM MOHATHeM Halips- 
wKeHHe, ONpeseisd ero Tak: 

HatllpmkeHHe eCTb Mepa paOOTbI, KOTOPylO MOTYT COBePIIHTb 
CHJIbI, TCHCTBYIOWNe HA 3apxaAT, MpH MepevHoce eAHHHYHOrO 3apaAza, 
FJIH, APYPiMU C/IOBaMM, OHO PaBHO OTHOLMIcHHIO padoThl, copepwae- 
MOH TIpuH Mepenoce 3apsjla CHJaMH, MeHCTBYIOIMMH Ha 3apsat, 
K BeJIHUMHe 3TOTO 3apHAa. 

Cka3aHHoe MOXKHO BbIPASHTb TAKOM MATeCMaTHYeCKOH 3alIHCbI0: 


b 
tgp \ Ed, | (1) 
a 
Ilo nytu f 
rye 
Elim‘, (2) 
qv 


MOXKHO Ha3BdTb B C@MOM IJHPOKOM CMbicJie CIOBa 3.1IeKTPH¥eCcKOH 
HallpAeKeHHOCTbIO, BbIpamKaemolli yepes cnHay F, gelcrBylolllyio Ha 


3apan gq. 
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Ypapuenve (1) BbIpakaecT HanpaAKeHWe McK Ay TOUKAMH @ Hi b, 
ompefeiseMoe Wid MYTH 

B 60/bUIOM Wicne cayuaew (HO AamekO He BCerga) coBepliac- 
Mas pa6oTa He 3aBHCHT OT MyTH NepeHoca 3apAya HW OMNpeMeAeTcH 
TONbKO TOOKCHHeEM HatanpHoli wu KOHedHOH Touex. IIpu 970M, 
pa3yMeeTCA, MOXKHO FOBOPHTb O HallpAxKeHHH MCKAY UBYMA TCHKa- 
MH. Ecuiu Ke paOcra 3aBUCHT OT IyTH TlepeHoca, MOMKHO rOBOPHTb 
JIMIb O HaNpAKeHHH BACJb WAHHOTO NYTH, COCAHHAIOMLEPO paccMat- 
pHBaembie TOUKH. 

3ameruM, YTO BOJbTMeTP, KaK MpaBHl0, BCera MOKaspiBacT 
HanpAxKeHHe MexLy TOUKAMH MPHCOeAMHCHHA MPOBOLOB BOJIbTMET- 
pa BAOb NyTH, MO KOTOpOMy NpoxoAAT ePo COC AHHHTEJIBHbIC 
MpoBola. 

Tlonatve HanpsxKenua MOKeT ObITh MPHMCHeHO HW K 3aMKHYTO- 
My KoHTypy. B WocsemHem Cilyyae HallpaxyKeHHe PaBHO paoorTe, 
KOTOpad MOxKeT ObITh CoBeplieHa MpH Mepenoce CAMHUTHOTO 3apata 
BHONb 3TOTO 3AMKHYTOTO KOHTypa, WH 


w= Edl. (3) 
i 


3necb B OTHHUHe oT ypaBHeHHia (1) HHTerpadl 6epercH BAOIb 
3aMKHyToro KoHTypa No nyTu / 


3 Pa3HOCTh NOTEHUMAIOB HW NOTCHWHAL 


Korga padota, copepmiaeMaa Mp Mepenoce 3apaila, He 3aBHCHT 
OT MYTH, a ONpenelAeTCA TOJIbKO MOOAKCHHEM HauaJIbHOW HW KOHEeU- 
HOH TOUCK, OHA MOxKeT ObiTb BbIPAKeHa KaK Pa3HOCTb HCKOTOPHIX 
CKaJIAPHBbIX PYHKUMK, NPHMMChIBaeMbIX KaKROH TOUKe MpocTpaHcTBa 
i Ha3bIBAeMbIX NOTCHUMaIaMH 9THX TOWeK WIM HX MOPeEHIUMaJIbAbI- 
MH MYHKILHAMH. 

PasvocTh ToTeHuuastop ToueK a u 6 paBHa paooTe, coBepilaeMon 
CHaMH Toa mpH Mepenoce eAHHUYHOrO 3apsH1a HS mepBoH TOUKH 
BO BTOPyW: 


. A 
gy = Pq — 9% = lim = (32) 
q=0 


3nech A-—-pa6oTa, cOBepliaemaat Mpw MepeHoce sapaka 4, Pa TM 
9, —TloTeHmMatbl TOUeK a uO 

Cxa3ayHbIM TIOTeHIIMad OlpeseinercaA JIMWb C TOYHOCTbIO 10 
locTOHHHOH, BXORAel B KayecTBe cJlaraeMoro (afAHTHBHaA M0- 
CTOAHHad) WH OMMHAKOBOH WA Pg H AAA $y. JTa MOCTORHHAA MO- 
Ker ObITh IIPOUSBObHOH, MOCKCJIbKY OHa HCUe3acT MPH BbINHCeHHH 
pa3HOctTu, : 

Kak u3pectuo, BEIGop 2TOH MoOcTOMHNON OObIMHO MPOM3BOAMTCA 
TaK: MOTeHIMady Kakoi-sH60 TOUKH NPUMMChIBAaeTCA MPOU3BOJIbHOE, 
Ho OMpemereHHoe 3HaueHue, IIpH 9TOM MOMKHO MPHHATb cule myroulee 
onpejenenue; MOTeHIMaT KaKOli-1H60 TOUKH PaBeH PaSHOCTH NOTCH- 


~ 
er 


ah 
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UHaIOB STOH TOYKH i TOUKH, MoreHuHa KOTOPOH NpHHuMaetca 
PaBHbIM HYVHo. 

IIpuBeyenHble Bbc onpeqereHnsA Pa3HOCTH NOTeHUMaJOB H HO- 
TeHUHaa COCTaBJICHbI «<B OOXOj» MpAMOrO, 4YuCTO MaTeMaTHYecKoro 
ONPCACICHHA: NOTeHUHa 9TO Takax yHKUNA, rpanueHnT KOTOpOH 
P@BeH HaNPAXKCHHOCTH TOJIA, B3ATOH CO 3HaKOM MHHYC. 

KoHeyHO, HeOOXORHMO HMeTb B BUHAY TO, TO aJIeKO He BO BCeX 

CAYYaAx HANpPAKeHHOCTh NOWIg MOMKET 
| ObITb BbIDPAaKeHa KaK MHHyc rpaqHeur 

i | = HOTeHWHaa. ITO HMeHHO Te cualy4au, 

= —_  korga pa6ota, copepllaemaa mpu ue- 
\S peHOoce 3apa.a H3 OJHOH TOUKH B Apy- 
ry!0, 34BHCHT OT IlyTH Tlepenoca, T. e. 

Puc. 2. Heonopas namna npu- Te Cy4aH, B KOTOPbIX NOHATHe Halpa- 
cOeAHHeHa K akkKyMyaaTopy. *KCHHA HeJIb3A 3A4MCHHTb OOee WaCT- 
HbIM MOHATHEM Pa3HOCTH TIOTeHILMaJOB. 

3aMeTHM, UTO c MpakTH¥eCKOH TOUKH 3peHHA OG6bIUHO 6e3pa3- 
‘THYHO, MOMKHO JIM WaHHoe Hallps>KeHve BbIDa3HTb KAaK Pa3HOCTB 
NOTCHIHAOB WIM HeJIb3: B CaMOM Jlese, ecru HEOHOBaA JiaMmouKa 
HAYHHae€T APKO CBCTHTbCA pH HanpaxKenHH 60 6, To He BCE JH 
PaBHO, MOXHO 1H 9TH 60 6B NpeacTraBuTD KaK PasHOCTb NoTeHWMasIOB 
(Halpumep, B CJlydae MpucoeHHeHHA MaMMbl K AKKYMYJIATOPy MUI 
K FOPOACKOH CeTH NepemMenHoro TOKa, Kak 3TO MOKa3aHoO Ha pue. 2 


a 
alle &06 ae 
. 2, 


Pac. 3. Heonosaa aamna NIpHco- Puc. 4. Heonopaa mamna B none anex- 
CAHHEHA K CETH NepemMeHHOrO ToKa. TPOMArHHUTHOd BONHBI. 


bl 





H 3) Win Henb3a (HallpuMep, IIpH pacnosoKenun Aamnb B nove 
H3NydaroukeH AHTeHHbI WIM y BbIXOLa PaTHOBOJHOBOa, KaK MOKa- 
34HO Ha puc. 4). 
AalbHeniuem Oyet mpupeqen pag Apyrux, Oonee nozpo6uo 

pa3OmpaembIx MpuMmepcs. 

EQHHCTBEHHBIA BHA IMEKTPHYECKOrO TOI, B KOTOPOM pa6ora 
CHJt HE 3aBHCHT OT MYTH, 3TO MOMe 3veKTpHyeCKHX 3apAOB, WeH- 
CTBYIOUWMHX B COOTBETCTBHH C 3aKoHOM Kywoua: 


Ey, =k ore (4) 


Kya 
3aecb k—nocTosnuan, 3aBncalaa oT BbIOOpa CHCTeMbI CAHHHL: 
—~3apal; T—palWyc-BekTop, MpoBeAeHHbIt u3 TOUKH pacnonoKeHHA 
3apana B TOUKY HaOJIOMeHHA; r—MOAYAb TOTO xe paquyc-BekTopa. 
pa Haawunn He OfHOrO 3apaga g, a HECKOMIBKUX 3apHOB, a TakxKe 
PH HaNHYHH AMSJCKTPHKOB, CBASAHHbIC 3apaabl KOTOPbIX TakKe 
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MOrYT YYaCTBOBaTb B CO3JLAHHH NOVA, Pe3syAIbTHPYrOHtay HalipdAKCH- 
HOCTb KYJIOHOBCKOTO NOTCHHHAJIbHOTO NOJIH 


5 . gr ~ 
E, :akE (5) 


KYA 


rjle CYMMHpoBaHHe pacnpocTpauseTcA Ha BCe CBOOO/HbIe Il CBA3AH- 
Hbie 3apAAbl!, 

Mimea B BUY CKasaHHOe, BCer4a MOKHO ONpeAeMMTb pa3sHocth 
MOTeHWMasIoB Kak paOoTy, coBepiia2My.o MpH Mepenoce eAHHAYHOrO 
30pi1a KYOHOBCKOH HalpmMKeHHOCTDIO NOMA: | 


b 
Ta ode : \ Se al. (6) 


Kak Xopolio w3BecTHO, pa6oTa, COBepulaeMad B KYJIOHOBCKOM 
none mpH MepeHoce 3apafa MO 3aMKHYTOMy NyTH, paBHa HyJIO: 


fE,,, a1 =0. (7) 


4, JnexrposBywRKyulan CHa 


B cOOTBeTCTBHH C JaHHbIMH BbIUe oMpeneseHuamu [cm. (1) #8 
(6)] pa3mm4uve Mey HaMpsAKeHHeM H PasHOcTbio MOTCHUMAOB MO- 
*KeT BOSHUKHYTb TOJIbKO B TOM Cily¥ae, Korga CHa, WeMCTBy!Oulad 
Ha @HHHYHDI 3apay’?, OTMMUAeTCA OT KYJIOHOBCKOH Hallps2KeH- 
HOCTH MOI, OPYrHMH CJIOBaMH, Kora CyWeCTBYIOT CHVIbI. HEKYJIO- 
HOBCKOPO NPOHCXOKMeCHUA WIN CTOPOHHHe CHIBI. OTHOWeHHE CTO- 
pOHHel CHIBI, HeHcTByIOWeH Ha 3apad, K BeIHYHHe STOrO Zapata. 
WIM, TOUHEe, Mpese 9TOPO OTHOIMECHHA, TIPHHATO HasblBaTb CTOPOH- 
HeH HallpxxKeHHOCTbIO MOJIN: 


F 
Elim (8) 


CTOPOHHAA Hallpsx2XKCHHOCTh NOMA BCer¥a MORKECT ObITb ONpese- 
NeHa Kax pa3HOCTb Me@2%KAy MOMHOK HalpAKeHHOCTbIO NOMA (HH 
cHviol, ZeHCTByIOlWleH Ha CAHHMYHbIM 3apad) H KYOHOBCKOH COCTA@B- 
JSIOWLeH HallIpsxKeHHOCTH MOJIA: 

cmop =E— a (3) 


~~ 


i B cayyae HaQOOHOCTH, KOHE'HO, MOKHO nepeitH K HHTerpatbuOMy  BbI- 
paxenuio E,,, depes pacnpemeseHHbI OObeMHBIA 3apsad. 


2 T. e. no ypaBHennio (2): 


eal b ae 
— 1m e 
q->0 q 
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Ha cyurecrsopanny CTOPOHNHX CHJI OCHOBaHa BCH 3vIeKTpoTex- 
HWKa, Tak KaK MOQ NeHCTBHEM KYJIOHOBCKHX CHI MOKeT NpoHucxo- 
MUTb TOJbKO COeqHReHHe (a He Pa3qeJIeHHe) 3apsaJlOB HM, CenOBa- 
TCJIbHO, BCerla OyeT MPOUCXOANTS TOKO BbIPaBHHBaHHe BCex T0- 
TCHILHaJOB, 

HeckoupKo YUPOULad, MOXKHO CKa3aTb, YTO NoUTH MO60e THIHY- 
HOG CKTPOTEXHHYeCKOe ycTpolicTBo CONCPAKHT HCTOUHHK (reHepa- 
TOp), B KOTOPOM mMponcxoguT PasfevIeHHe 3afPAoB, ABMKylAxcs 
BHYTPH HCTOUHHKa NOL elicTBueM CTOPOHHUX CHT HaBCTpeyy cHIaM 
KYJIOHOBCKHM. Sapsabl, pa3sqemeHuble BHYTPH HCTOUHHKa, ABMDKyTCA 
BO BHeLINeH Welw Mom WelicrBuem KyMOHOBCKHX CHJI, CTPEMACh BOC- 
CTAHOBHTb HapyleHHoe paByosecue. IIpu 3Tom 3aPAbI ~CNOCO6HEI 
IpCOAOJe€BaTh TIPCNATCTBHA, NOCTAaBJIeHHbIe Ha Hx MYTH, TEM CaMbIM 
coBepIuad NO WeHCTBHeM KYJIOHOBCKUX cH MOvezHy1o pabory. 

Pa6ory, Koropyic MOTYT COBEPINMTb CTOPOHHHE CHJIBI TIpy mepe- 
HOCe CAHHHYHOTO 3apAqa To aHHomy nytu LL ONpeeHM Kak 3VIeK- 
TPOABHAKYyUly!o cHy (9. M. c.), MeWCTBYIOWLY!O Ha 3TOM myTH (6). 

OueBHIHO, 4TO STOMY ONPCQEICHHIO COOTBETCTBYeT cHeLyIoulas 
MaTeMaTHYeCKan (POPMY.IMPOBKa: 


6 =| aay al, (1 0) 
Y 


Mic Kpyriok OyKBoi @ o6o3Ha¥eHa 9. 1. c.!. 

3aMeTHM, ¥TO Takoo ONPCHCICHHE 3. Tl. C. BHOJHE COOTBETCTBYeT 
paclpocTpanenHomy Ha npaKkTuKe CIOBOYNOTpPeOJIeHHIO; B H3BeCTHOR 
Mepe 9. A. €. B TOM CMbICIe CIOBa, KOTODBIit €MY 37eCb NpUNHCHI- 
BaeTCH, MOKET PaCCMaTpHBaTbCA HM KaK MpWUHHa ABIDKennaA 3IeK- 
TPHYCCTBa (JH SJIeKTpH¥ecKoro TOKa) B SEKTPOTCXHHYECKHX ycTa- 
HOBKAX, NOCKOJIBKY, KOHCYHO, B HHX BCerna CYWIECTBYIOT HCTOUHHKH 
9. M. c. (rexepatoppr). OnnaKo IIPHHHMaTb B K&4eCTBe OCHOBHOTO 
OMPCTeICHHA TAaKYIO KaYecTBeHHYIO XaAPaKTePHCTHKY POH 9. Hc. 
IPCACTABAACTCA HEYRAYHbIM, OCOOCHHO, HMes B BUY, UTO To cylie- 
CTBY A€Ta, KOrqa TOBOPHTCA O TIPHUHHe ABHKeHUE 3apAOB, TO 3a 
Hee NOC LOBATCIbHee ObLIO Obl MPMHHMATb MpocTO HallpAKeHHOC "b 
MTOJTS, 


d. Hpxmepst cropouunx Hallps.KeHHOCTeH NOWA 


B o6urem cryyae HeTecooOpa3HoO BEIICIHTh 13 Pe3YJIbTHPYIOUlelt 
TaHPAKEHHOCTH NOAA TpH ClaraeMbIX, KOTOpbIe ONPeAeAIOTCA Mo 
KJTaCCHYeCCKHM 3aKOHAM 9JI@EKTPORMHAMHKH. Ileppanx u3 HHx — ato 
KYJIOHOBCKawd HanpsxKennocth Movs, BbIPaKaeMant KaK — grad @ 
(pic. 5); Bropasd —- 970 nanpsxenHocth 10.14, BO3HHKalollaa mpi 
ABWKEHHH B MarHATHOM Moule (pyc. 6); ona BbIDa2Kae€TCH Kak BCK- 
TOPHOC MPOWSBeeHHe CKOPOCTH Ha MarHHTHyIo MHAyKIUHIO [vB] 
MOXKeT ObITb HA3BaHa TreHepaTOpHoli HAMPARKEHHOCThIO; TPeTbA Cula- 
Taolad MOKer ObITh HasBana TpauchopmatopuHolt (puc. 3). Ouenn 


1 ro6st u36exaTp NpHMeHeAHA OcOboro iupHPTa, MOXKHO peKomeHAORATD 
B KavlecTBe CUMBO.1A ANA 3. A. C. IPHMeHATD pyccKyi0 OyKBv 3 
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CYLUeCTBEHHO OOpaTHTh BHHMAHHe Ha TO, YTO OHA MOKET CYULeCcTBO~ 
BaTb B OONacTH MpoctTpaHctBa, rye 


B= = — grado = 0. 

MmMeHHO TaKHe YCJIOBHA OCYULECTBJIAIOTCH BOAH3H OWeCHb JAHHHO- 
ro COeHOHAa Cc HepemMeHHbIM TOKOM (HIM B CIyyae Topousa). Cy- 
HIeCTBOBaHWe B ITOH OGNaCTH HaMpAKeHHOCTH MOJIA, OTHUHOH OT 
HYJIA, JePKo O6HAPYKUTb, OXBATHIBAA COJHOU KOPOTKO3AMKHYTHIM 
BHUTKOM: B HeM BO3HHKaeT TOK. OTa CJlaraloulad HallpxKeHHOCTH 
mond MOMeT ObITb BbIPAKeHA KaK MUHYC MpOH3BOTHaA NO BPeMeHH 

OT BeKTOpHOro MoTeHitHama — OA/Ot. 


Bee Tpa cwlaraeMbIx Bbipakatlored. 





+@ ypaBHeHHeM 
: OA 
| E=— grad 9-+ [vB] — =; , (1 i) 
Ex =~grad y IIPHBeCHHBIM B HECKOJIbKO HHbIX 0603! a- 
YeHHAX B KAaccHy¥ecKOM TpakTate Maxc- 


Puc. 5. Horenumasbnoe none Bea (1. 599). Bako 32eCb Ke 3aMe- 

(3apHxKeHHbIE MpoBoka, KOH- THTb, YO B COOTBETCTBHH CO BTOPbIM ypab- 

eHcaTOP H T. 1.). HeHHem Makcpevia HiHrerpaJ 10 3aMKHy- 

TOMY KOHTYpy OT BTOpOH H TpeTbel CJa- 

raeMbIX BCerla paBeH CKOPOCTH yObIBaHHA MArHHTHOTO WOTOKA, CHeM- 

j@HHOTO C KOHTYpoM WuTerpupoBaHHa (sakoH 2IeKTPOMANHUTHON 
HHAYKUMH), HIK, POPMyJMPyA CKa3saHHoe MaTeMaTHYeCKH: 





° d® 
) E dl==—- 3. (12) 
OP 
[P>4 Bp 79 
E=[68] 
v 
Puc. 6. Tone B 3neKTpHueckoil Puc. 7. lose Bokpyr cep- 
MallHe C [BHKYUMMHCA MpoBos- eyHHKa C NepeMeHHbIM 
HuKaMH (reHepaTOp H Jp.). NOTOKOM (TpaHeMopmarTop. 


ycKOpHTeav H Jp.). 


B cooTBeTcTBuH C NPHHATHIMH OMpPeACIeHHAMH BTOPOe HW TPeTbe 
C1araeMble HAMpAKeHHOCTH NOMA MOJIKHbI PaCCMaTPHBaTbCA Kak 
CTOPOHHHe, a MHTerpad oT HHx (pa6oTa, UMN coBepIliaemaa) Kak 
9. FW. ¢. 

Kpome TOJIbKO UTO PACCMOTPEHHDbIX, CYLWIECTBYIOT H ApPyrue BH/bI 
CTOPOHHHX H@NpAKeHHOCTCH IWIEKTPHYeCKOTO MOJI WAM CTOPOHHHX 
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CHU, MeHCTBYIOWIAX Ha 9JIEKTPHYeCKHE Bapsa/bl; K ux UHCJIY OTHO- 
CATCH HPeaKTe BCerO CHJIbI 3JIEKTPOXMMHYeCKOTO MPOMCXOKMeHHA, 
PasMeAOlINe SapaAbI B TaJIbBaHHYeCKHX aJlementax. Ha puc. 8 
CX€MATHYeCKH H300paxKeHO ABHKEHIe 3apANOB NOM melicTBueEM cTO- 
POHHRX CHI, HaNpaBJIeHHbIX HaBCTpeuy KYyJIOHOBCKHM cHaam. K To- 
MY 2Ke THY CTOPOHHHX CHI OTHOCHTCH H CHJIbI TEPMOITEKTPHUeCKHe, 
(ibe3ODIGKTpH4eCKHe HT. M1, 





—- i 
+ 
: Fut @ 
=. edt “nye 
ae 
Puc. 8. [puxkenne 
3apagqoOB Nod jeh- Puc. 9. BakyyMHanx Jlamna c 
CTBHEM CTOPOHHHX HakKawe€HHOH HHTbIO. 
CHI HanlpaBaeHo 
IpoTHBONOTOxKHO Tipupegzem 3yecb ellie gpa 
nelicrauio ~— Ky 0- - HpHMepa CTOpOHHHX CHU, 3aMe- 
HOBeKHX CHI. ¥YaATEJIbHbIX B OTHOIMICHHH MOVJLHOH 


OTUCTJIUBOCTH HX MpOHCXO*K1e- 
HHA MW WPOCcTOTH! Hx cu3wuecKol 
MIPHPOJLBI, 

Croponnue curv. 6 AaMNe Cc TEPMOIACKTPOHHOK amuccueti. Ecau 
SIEKTPOAbI BaKYYMHOH JlaMMbl C HakaJi¢HHOM HuTbIo (puc. 9) 3a- 
MKHYTb THPOBOAHHKOM C KakHM-/H60 conporuBeHuem R, B HeM MoOil- 
eT TOK f. OTOT TOK OObIYHO OYeHD Maa (ROI MHJIHaMiepa), HO 
Bce Ke BNOMHeE 3amMeTeH. HanpaBsmeHve Bosiukalolllero TOoKa MoKa- 
3aHO Ha pe. 9. IIpw stom norenuvan HakaneHHoll HuTH ?, BbIIue 
NOTCHUHaa XOMONHOTO SIeKTpOqa ,, MH TeM He MeHee BHYTPH 
aMIbl QICKPPOHbI NHepexOAT OT HATH K XOJOAHOMY 3VIeKTpomy, 
ABHTaACh HaBCTpeyy KYJIOHOBCKHM CHIaM. STo serKo oObACHAeTCA 
T€M, YTO HPWH BbWIeTe H3 HaKaJIeHHOH HHTH 2JICKTPOHL! o6salaior 
HavaLHOH CKOPOCTbIO WH HCKOTOPbIM 3amacoM KUHeTHYecKOlI 3Hep- 
rHH, 

IIpu cBoem ABH2KeHHH K XOJONHOMY 3JIEKTPOAY OHH pacxoyior 
CBOIO KHHETHYCCKYIO SHEPrHio, COBepliad paOoTy MpoTHB KyJIOHOB- 
CKHX CHJI. Pa3HOCTbh KHHCTHYeCKOM SHEPHH 31eKTPOHOB paBHa lIpoi- 
A@HHOK pa3HOCTH MOTeHWMa0B, YMHOMKeHHO Ha HX 3apaHa (py 
CYHIECTBOBAHHH H36bITOUHOK 3HeEprHuH OHA oTMaerTca XOJIOMHOMY 
SJICKTPOAy Mp yape sueKTpoua). 

B 9TOM NpHMepe CTOPOHHHMH CHIaMH ABASOTCA CHI HHEpUHH. 

OuveBHHO, ITO B Me2KIICKTPOAHOM HPOCTPaHCTBe 3JIEKTPOHbI 
TOPMO3ATCA KYJIOHOBCKHMH CHJI@MH HU 
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(13) 


Oruolenve CHJIbl, OOYCIOBNeCHHOH HHepuMeH, K BeHUHHe 3aps- 
la Mbl MOKeM PACCMATPHBATb KAaK CTOPOHHIOWO HallpAKeHHOCTh NOMA: 


m av m dv | 
Eomop “Gg dt e dt oy 


Moet Ka3aTbCa, TO BBeEMEHHe 3TOH HalMpAKeHHOCTH TIOJIsS HOCHT 
(pPOPpMaJIbHBIM XapakTep HW 4TO He CYLeCTByeT pea/IbHOTO CTOPOHHEro 
Nowa. OlHako, BHOCH B M@KIWIEKTPOAHOe MPOCTPaHCTBO HeNOABHXK- 
MbIH «MpoOHbI» 3apsay, Mbl OOHapyxXuUM MpH ero NocpescTBe He 
T7OJbKO KYJIOHOBCKOe MNOTEHWMabHOe Mose, a H HeKOTOpoe A06aBo4- 
Noe Mowe — R06aBOUHbIe CHbI AEHCTBYIOT Ha MpOOuBIN 3apAy B pe- 
SYJIbTaTe efO YBJICYeHHA NMOTOKOM JICTAULHX 3-IEKTPOHOB, Nepeyato- 
IHX €My CBOIO KHH€THYeCKYIO 9HEPrHto, 
PapeHCTBO 


EEL nop + Eeys (19) 


B AaHHOM Culydae PaBHOCHAbHO NIPHMCHeHHIO H3BeECTHOTO B M€XaHH- 
Ke MpHHuuna LantamOepa u B MeK3eKTPOAHOM MpocTpauctBe E=9O. 
CuJi@OBaTeJIbHO, WHTerpHpyHH MO 3aMKHYTOMY KOHTypy, Npoxomaule- 
MY B M@KIJICKTPONHOM MpocTpaHcTBe M 3aMbiKalollleMyca NO IIpo- 
BOaM BHeEWHeH WeNMH, MbI NOTyYHM (O6XO0a Welb, H306pamxKeHHy1o0 
Ha pc, 9, NporHB YacOoBOH cTpeIKH), 4YTO 9. A. c., CO3maBaeMasi 
BHYTPH 93JIEKTPOHHOH J1aMIIbI: 


S=PEdl=9,—%,. (16) 





CropoHHan HanpsoceHHOCcTo noasn 6 onette Toamena. gen v3Be- 
CTHOro onbita TosIMeHa, MOocTaBJIeHHOrO UM JIA NOATBeEPKAeHHA 
3JIEKTPOHHOH NPHPOAbI TOKA B Me€TAaJJIMYeCKUX MPOBOMHHKAX, 3aKJIIO- 
uaeTca B cllemyroulem. IIpopogHuk B tbopMe KOJIblla pe3KO 3aTOp- 
waokuBaetcH. Mexannyeckoe TOPMOKeHHE MOKET HemocpeACTBeEHHO 
flepeaBaTbcaA TOAbKO 2%KeCTKOM KPHCTaJIMMeCKOH pellleTKe MeTaJIAa 
C ee MOJIOKUTCIbHDIMH HOHAMH. CBo6oMHble 3JIeKTPOHbI MpOBOLHMO- 
CTH NpH 39TOM AOJKHbI NposowpKaTb CBOe ABHPKeHHe NO HHEDILAH, 
NOCTeMeHHO TCPMO3ACb CHaMH «TPeHHA», OOyCJIOBCHHBIMH Jel- 
CTBHeM NlOAA KpHCTasMuecKOH pellieTKH Ha ABHKYULHeCA B Hel 
SCKTPOHbI (3/IeKTPH¥YeCKOe CONPOTHBJICHHe) . 

JipmKeHue 3/ICKTPOHOB CO3RaeT TOK; NyCTb ero IWIOTHOCTb paB- 


ua 8. B Trakom cuJlyyae, Kak H3BeCTHO 43 3aKOHa Oma, Ha eAHHHILY 
3apafla JOJDKHa JeHCTBOBAaTb CHJla 


E=p). (17) 


B onsite Tommena 3Ta CHa MOKeT ObiITb OOyCNOBeHa Kak Ky- 
JIOHOBCKHM B3aHMOZCHCTBHEM 3apagOB, TaK H HHEpILHeH TOPMO3sH<- 
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RGA dt 
3TOM JOJDKHa ObITb PaBHa CHJIe, HEOOXONHMOL AIA DBHKeHHA 971eK- 
TPOHOB B HPOBOAHHKe C aHHbIM YJI@JIbHBIM CONPOTHBJICHHeM. Ipu 
IWIOTHOCTH TOKa 6 HMeeM: 


INHXCA SEKTPOHOB, Pe3yjbTupylollad cua (—eE mT) np 


dv x 
eE,,, -m ap = CE = eps, (18) 


rye e—aOcooTHOe 3HayeHHe 3apsaya 31eKTpoHa., 

KyJIOHOBCKasl CHa B pacCMaTpHBaeMOM OMbITe YypaBHoBellMBaet 
TOJIbKO WeHTpo6exHylO CHJIY, a BHXKeHHE 3apaqa MO KOJbILy B 
TAHTeHILHaJIbHOM HalipaBJIGHHH OOYCJIOBICHO WeJHKOM CTOPOHHHMH 
CHJI4MH HHepuHH. 

EcJId Mbl BO3bMeM HHTerpasl OT pe3syTbTHpylouleh HanpAKeHHO- 
CTH nOwA (17) BROb 3aMKHYTONH OKpyKHOCTH pamuyca r, TO B Cay- 
tae OMHOPOAHOTO KOVJIbILa NOJYUHM: 


8 = E dl == p3,-2nr. (19) 


KyJOHOBCKan (MOTeHWMasIbHan) COCTABJIAIOULad HalpsAxKeHHOCTH MOVs 
HpH HHTCrPHpOBaHHH MO 3aMKHYTOMY KOHTYpy MaeT HYJIb, H pe3yvIb- 
TaT OOA34H CBOHM MNPOHCXOKAeCHHEM, KOHCYHO, TOJbKO CTOpOHHeit 
HalpAKeHHOCTH MOJIA 


(20) 


™“ 
cmop Os 


re €,—TaHreniMabHaA CJlaraiouad BeKTOpa MIOTHOCTH TOKa. 
Tlockoubky B pacCMaTpHBaemMoM onbiTe NpakTuyecku 8==6, u ky- 


JIOHOBCKHe CHJIbIl, MeHCTBYIONNWe B paHabHOM HallpaBueHHu, He 
MOryT H3MCHATb KHHETHYECKOM SHEPrHH YICKTPOHOB, ABU KYyWUXcA 
MO OKPyXKHOCTH, MOMKHO CYHTATb, ITO 


= =pi (21) 


VY 
—_ 08 ° Qnr. (23} 


1 H3 nocaeqHero ypaBHeHHA JIErKO BbIMHCAACTCA NOMHOE KOJMUECTBO 3eK- 
TpHYeCTBa, NpOXOAAMLEe yepe3 ANG0e cCeyYeHHe OAHOPOMHOrO KOMbua: 


0 
fi oS m §S 
— | soae= ee dv = — e@ 9 0 (22) 


TakHM O6pa30m, H3 ONbITa TOuJMeHa OKa3a0Cb BO3MOMKHbIM ONpeAeJHTb OT- 
HOWeHHE MaCCbI K 3apHAY WA HOCHTe eH TOKAa B MeTAaJIHUeCKHX NMpOBOAHH- 
KaX, KOTOPOe OK&3aJ0Cb PaBHbIM OTHOIIeHHIO mfe AAA 31e€KTPOHOB, PRP CHENCHS 
HOMY NO MaHHbIM Apyrux IKcnepumMeHTos. 
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6. TipHmMepp! mpamMexenua NOHATHH «HanpsxkKeHHe», «3. A. C.» 
M «Pa3HOCTb NOTEHLHAOB» K Pa3JHHbIM KOHKPeTHBIM CJLY4aAM 


a) Daekmpodsuscywant cusa pabHa pa3sHocmu nomenyua oe 
Ha BQICUMAX UCMOLHUKA Npu omcymcmésuu MOKA. ITo o6uWleK3- 
pecTHOe MomOKenve MoOJyyaeTCH, KOHeYHO, H B CJlytae npHHATOH 
3eCb CHCTEMbI olpe mevleHHH. 

IleficTBUTeIbIO, NPOXOAA OT OAHOTO 3a7KHMa (a Ha puc. 10) Ao 
apyroro (6) mo myTH, Je7kallleMy BHYTPH TIPOBOMHHKOB (COC AHHH- 


i<0 Te JIbHBIC mpopoga H CaMbil HCTOUHHK), Mbl 
VE b HauyweM, 4TO 
b 
ad [Edl—0, (24) 
” 
a 


r 
Diu 10 eeapanare: CON HCTOUHHKa pa3sOMKHyTa, MOCKOJIbK)S 
onpenemits 9. a. c. pe3syJbTHpytoulan HaMpAXKeHHOCTb NOMA B Mpo- 
Kak pa3HOcTh moTed- BOMHHKe pH OTCYTCTBHM TOKA JOJDKHA ObITb 


UMaOB Ha BBIXOLHBIX papya HyJO. PasOuBaA E Ha Be CJlararouiue 
3axKHMAaX PeHepaTopa. 


Evy, 2 E.mop? 23 (24) HaxoquM, TO 
b b 
\ Ecmop dit { E,,,dl=6+9, —% =0 (25) 
11H | 
: oS 6. (26) 


Ho pa3HocTb MOTeHHHasIoB TOUCK @ H b He 3aBHCHT OT MYTH, 
10 KOTOPOMY OHA BbIYHCIATACh. Tlostomy 9, ?q MOxKeT ObITb H3- 
MepeHa BOJIbTMeTpOM, MpHCOeAHHeHHBIM K 3axKHMaM a u 0, ecan, 
pa3yMeeTcsH, ero COCAMHHTebHbIC MpOBOAa WeKAT B o6ulacTu, re 
OTCYTCTByeT CTOPOHHAHT Halps2KeHHOCTh NOI. TakumM oO6pa3oM, 
8 TOJbKO ITO DACCMOTPCHHOM TPHBHAaIbHOM IipHMepe PasHocrh NO- 
TeHUMAaTOB, 9. J. Cc. H Hallpsxkenve (0 MYTH, jlexKatlemy B OOactTH, 
re OTZyYTCTBYIOT CTOPOHHHe CHJIbI) TORK AeCTBEAHO copmajlalor. 

Ecru Obl B pacCMOTpeHHOH Welw MpoTekal TOK (T. e. CCH Obl 
HCTOUHHK bli 3aMKHYT Ha KaKoe-sH00 COMpoTHBJeHe), TO B COOT- 
BeTcTBHa c 3aKoHoM Oma E==p% Mbl HallliH Obl, 4TO HallpaxKeHHe 
(usm MaleHve HallpsKeHHA), OMpedeeHHoe HO BHYTPeHHeMYy MYTH, 
paBHsaoch Obl /R,,,,, WH ITO 3HAHeHHe MOJO 6bIIO CTOATb B MpaBolt 
yactuy (25) BMecTo Hya. B Tako CJIly¥ae OYSBEAHO, yuTO BMeCTO 
(26) cmeqopano Obl HalucaTe: 


ees © eee 3 ee 
?» — Ta — © UI is (27) 
Onatp 2Ke B COOTBETCTBHH C OOMIENPHHATHIM: Pa3sHOCTb NOTCHUHa- 
op Ha 3axKHMax BeTBH, COepKallleH MCTOUHHK C 9. A. C., paBHa 
pasHocTH Mexay 9. A. Cc. BHYTPCHHUM HalipsKeHHeM (waM Maye- 
HHeM HallpsazKeHHa) STOH BeTBH. 
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6) Drekrpuueckuti tor @ nposoOnuKe npu oTcyrcreuu Pa3HOcTU 
norenyuanos. B npesbinyulem u3voxKennn ye ObWIO MpuBezevo 
ABa TaKHX HPHMepa: KOJIbUO 3 OAHOpoAHOrO MpOBOJHWKa, OxBa- 
THIBAalolee TMepeMeHHbIit MOTOK (KOPOTKO3a4MKHYTHI BHTOK TpaHec- 
dopMatopa) u onpir Tommena Hp OAHCPOHOM kobe. B o6onx 
CTYTaAX BC€ACTBHE NOHO CHMMeTpHH Pa3HOCTbh MNOTeHUMasIOB 
BCIOAy paBHa Hywo!'. OnHako MexaYy BuTKOM TpaHcdopmaropa i 
KOJIbIOM TouMena cymlectByeT BaxHOe pase: 
B NOCICHHEM CTOPOHHAA HanpsmxKeHHOCTH NoONA 


‘mm dv 
& it } CYMLECTBY€T TObKO BHYTPH 3aTODMa- 


*KHBaCMOTO KOJIbla, TOPa Kak B cayuae TpaHe- 
(opMaTopa cTOpoHHas HaNpAXCHHOCTh MOA cy- 
UL€CTBY€T H BO BC€M OKpyxXarollem IIPOCTp aHcTsBe. 
Pe. 1. Mina oun Ecau K 2ByM TO"Kam a H / KoulbueBoro mpo- 
KET BOUbTMeTp? BONHHKA, OXBaTbIBAIOLLero nNepeMeHHbIN Maraut- 
HbIH MoToK (puc. 11), mpucoenMHyTE BOJIbTMeTD, 
CPO OTKIOHCHHe OyteT paByo E£1_,,. Hanpotus, B cayyae ToMeHOB- 
CKOPO KOVIbIla, CCIM H3MePpeHHe NpoM3sBOLUTD B MOMeHT MaKCHMyMa 
TOKa’, a CleLOBaTeBHO, 1 MAKCHMYM@ HalpaKeHHOCTH moss, 
BObTMeTP NOKaKeT HyJb. 


ITO OOBACH ETCH CJICAYIOULMM: B CJIyy¥ae KOVIbLa, OXBaTbIBaroulero, 
CKaxKeM, OeCKOHEYHO JVIHHHDbI COJ€HOHA, Ha y4acTKax MpoBosa bc 


u de nelicTByeT cToponnasa HalpAXKeHHOCTh NOMA, OTIMYHAA OT HyuIs 





3) 
( Eemop = — st) Ho B npopogax sospTMetpa mp OTCYTCTBHH 


TOKa (HHYTOKHO MasbIit ToK, NOTpeOsAeMbIt BOAbTMeETPOM, MOKHO 
He YHHTbIBAaTb) Pe3yJIbTHPyiollad HaNpAxKeHHOCTh OWA HOJ2KHaA paB- 
HATbCA HYJO; CJICAOBATeJIbHO, B HUX 


EE. ==> E ae. (28) 
Takum o6pa30M, oTsHUHbIMH OT HYJIH OKa3bIBalOTCA HW pa3Hocrit 
NOTE HUWHAaJIOB 
?,— 9, AV Wo, — 9, 0. (29) 
Ho smecte c tem 
Pp — 9, = 9, — 9, =, (30) 


Tak KaK B payWasbHbix yuacTKax ba n ef HET NpOOMbHBIX cocTaB- 
AIOULHX CTOPOHHHX, @ CJICZOBaTebHO, HM KYsOHOBCKHX HalpAKeH- 
HOCTeH, a MEXKAY TOUKaMH OAHOPOAHOTO KOJIbIa, KaK TOBOpHOCE 





1 Ecam we yunrpipatp HE3HAYHTEJbHOH Pa3HOCTH NOTeHILHaJOB B paauatp- 
HOM HanpaBleHHH B OnbITe Tosmena. 


2 Koraa TOK B KOJIbUe H3MeHHeETCA 4 €rO HPOH3BOAHaAA OTAHUHA OT HY.1TA, 


di 
B KOJIbIl€ HAaBOANTCA emule 3. A. c. CaMOHHAYKILUH Lit , PaBHaA = Hysio) §6npR 


‘=i 
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YK e, pasHOCTH NOTCHUHAJIOB CyWIeCTBOBaTb He MOKET, MOCKOJIbKY 
ane a 

B KOJIbUe po—=E,,. H3 mocnenHero ypaBHeHus jerko HaiiTH’, 4TO 

MOKa3aHHe BOJIbTMeTpa 


9. — Py== — (9, — P,) — (Py — ?,) (31) 
HJ1H 


ae = Pa == pol. (32) 


SaMmeTHM, 4TO TOT Ke pesypraT (32) Mpoule Momy4HTb, MpoHu3- 
- BONA Meee NOAPOOHbIA aAHAaANM3 HW OCHOBbIBAACb Ha BTOPOM ypaBHe- 
Huw Makcreia, 3amuCaHHOM B HWHTerpabuoli dopme; o6xozn No: 
KOHTypy abcdeja, Nomyuaem: 


 E dl= 9, — $y — 92! = 0 (33). 


(paBHO HYJHO, TaK KaK C KOHTYPOM He ClelieH H3MeHAIOULMHCA Mar- 
HATHBIA MOTOK), OTKyMa H Cuemyer (32). 

B mpaBol wacTu ypaBHeHia (33), mpHMeHelHoro K CJly¥alo TOl- 
MCHOBCKOPO OMbITa, JOJIKHO CTOATh 3Ha4eHwe CTOPOHHeEH 3. OW. c.. 
T. @. HHTerpada OT CTOPOHHeEH HallpxH-KeHHOCTH NCA NO paccMarTpu- 
BaeMOMy KOHTypy. B aHHOM cJlygae 9Ta 9. A. C. paBHa -~ p94), 
B COOTBETCTBHH C BbIpaweHvem (21). | 

OveBHHO, YTO TPH ZTOM Pa3HOCTh TMOTCHILNAIOB 9,---Py OKA3bI- 
BaeTCH PaBHOH HyJI}o. 

B) OrcyTcTeue ToKa 6 NpOBOOHUKe Npu HaAULUU PA3HOCTU No- 
TEHYUANOB U KYAOHOBCKOL HaNpARCEHHOCTU NOAR (epaduexTa noTeH- 
yuana), TakKiM TIPHMepOM ABJAIOTCA TObKO YTO paCCMOTPeHHbIc 
MpOBOa, COCMHHAIOMMe BOJIBTMETP C KOJIbIOM. B KayecTBe Apyroro 
IpHMepa MOXKHO TIPHBecTH MpOBOA, ABMKYIWLHHcA B MaPHHTHOM Move 
(puc. 6), ecmw OH He O6pa3yeT yuacTKa 3aMKHYTOH Welw Hu, cseO- 
BaTe@JIbHO, B HEM OTCYTCTByYeT TOK. OueBHAHO, 4YTO pe3yJIbTUpyrolllec 
Nowe B MpoBOAHHKe OOpalilaercH B HYJIb TOMbKO B TOM culy4yae, 
Kora 

BE, ==— gradg=—E == —~ [vB]. (34) 


KYA emop 


1 JleficTBuTeabHO, BMeCTO $, — 9, = 0 Mbi BHpaBe HalucaTp: 


(5 — Po) + (Po — Pa) + (Py — Pe) = 9, 


oTKyda H nMomyuaetca (31), HO B cOoTBeTcTBHH c (28) H c onpeaemeHHeM pas- 
HOCTH NOTeHUHATOB NoJyuaerca (32), ecaM yyectb, 4TO 


e i 
| An= \A dl , 
2 Uoede) 2 las) 
NOCKOJAbBKY Ilo VCAOBHAM 3a Tau MAPrHHTHBIH NOTokK HWpOXOAHT TOJBKO BHYTDI! 
KOJIbIld. 
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r) HxOyKkiueHaa KaTyuika 6 wenu nepemennozo ToKa. B tom 
culyyae, KOrQa H3MePHTeJIbHbIc MpoBowza vw MpHOop He NMosBepxKeunbl 
BAIMAHHIO CTOPOHHHX HallpAKeHHOCTeH MOJIA, MOMKHO CO BCeH CTPO- 
FOCTbIO TOBOPHTb O Pa3HOCTH NOTeHWHaIOB Ha 3aKMMAX KaTYIIKH, 
BKJHOYCHHOH B Uellb MepeMeHHOPO TOKAa. 

Ha puc. 12 u306paxkenbl KaTyuika u MpoBosa a’a u 6’b, unyutne 
K H3Me€PHT@JIbHOMy MpHOopy. Ecau ouw pacno7oKeHbl B OAHOH Ms0- 
CKOCTH C OCbIO KaTYLIKH, WIN BCero BHelIHero yuacTKa uenHn 0’baa’ 
umeem JE,,,,,dl=0, 4 oroBopeHHoe Bplllie ycOEe BHINOHAeTCH. 

Alta Toro uToObl OpeleuTbh 3HaYeHHE pa3HOCTH MOTeHIMaIOB 
9, 7%, HYKHO B3ATE HHTerpad M0 3aMKHYTOMY KOHTYpy oT mow- 
HOH HalpsKeHHOCTH MOI; OYEBU THO, OH ROJIKEH ObITbh PaBeH 9. J. C.: 


d® 


‘| PE dl= 6 = — (35) 


Suecb CYLUeCTBeHHO OOpaTHTb BHHMAa- 
HHe Ha TO, 4TO NOTOK CUMTaeTCH MNOJOKH- 
TCJIbHbIM, KOTMa ero HalipaBsleHHe CBH3aHO 
NpaBHJIomM MpaBOXOAOBOro BHHTa c Hallpas- 
weHHemM OOxonza KOHTypa. IIpu o6xome KOH- 
Typa B HallpaBlleHHH, yKa3aHHOM Ha puHe. 
12, nojwy4aem: 

Baoulb npoBoa aa’ (Tocko.ipKy B Iipo- 


we 
{ 
| 
3 
nf 
ge: | 
t 
= 
a a 


U3 = ¥a- Ps 





ee ee ee 


gle é 


Puc. 12. PasHocTb noTeH- 
(lHaJIOB Ha KOHWaX HHAYK- 
THBHOH KaTYLUKH, 
BbyKBoit @® ob6o3HayeHO 
iOHOe NOTOKOCHENJeHHe, 
paBHOe MDOK3BeeHHIO iL, 


Bowe HeT TOKa) 


(E dil == 0. 


a 


(36) 


OOxoAA MO NOBepXHOCTH MpoBoma ka- 
TYHIKH OT @! Ao OT 


bb? 


\ E dl= pl, (37) 


rie p H —yevlbHOC CONPOTHBAeHHE H AJIHHa TPpOBOAOB KaTyUIKH’ 
Aw 
G)--IIOTHOCTb TOKa Ha MOBeEPXHOCTH MpOBOAOB; B TeX CuJlyyanx? 


; L 
KOrAa MOMKHO TpeHeOpeyb MOBePXHOCTHbIM adexkTom, =F (3eCb 
S—ceyenne mposogos). 


BaOb MpoBora 6b! (kak MB APYTOM COeARHUTeE.ABHOM TIpo‘oe? 


b? 
(E d1-=0. 
J 


b 


(38) 


Hakone, mo myTu ba (nonaraa, uTO Halll NYTb JeKUT B O6uAa- 
CTH OTCYTCTBHA HalMpAxKeHHOCTH MAarHHTHOTO MOJIA WIM HalipaBsieH 
Ne€pMeHAHKYJAPHO BeEKTOPy CTOPOHHeH HanpAxKeHHOCTH) 
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\ Edl=9,— 9. (39) 
b 


B urore HaxoJHM 43 (35)—(39), uTO 


: a® di 
f E dl==9%)/-+-?, — 9,=6=— gone L< (40) 
HJ 
di n 
Pg Gye Poe: (41) 


[Ipu oTcyTcTBun nmoBepxHocrHoro adpekta rocvie Hee CularaemMoe 
COMCPARUT OObIYHOE CONMPITHBJCHHe: 


08 l==ip + =iR, (42) 


IIpH HHOM BbIGope HalpapseHnii OOxXONa MOKeT OKa3aTbCcsA, YTO 
( paeuserca ue Li, a —Li. WpunuunuambyHo 9TO He BHOCHT HHYerO 
HOBOrO, KPOMe OTJIHUHA OT BbIOPAHHbIX 32€Cb MOJIOMKUTCJIbHbIX 3Ha- 
YEH Pa3sHOCTH MOTCHUMAIOB H TOK. 

Pa3Hocrb MNOTeHUHaIOB Y,—— », KOHCYHO MOXKHO Ha3blBaTb 
HalpaAxKCHueM BM OOO3HaYaTb OYKBOH U,, WIM Mpocto 6yKBoH u MmpH 
YCJIOBHH, YTO Ha CXe€Me YKa3aHO, Kakanw TOUKa HMeeT GOomee BbICO- 
KHH TlorelvaJl MpW MOJOKUTeIbHOM 3HAYeHHH u; Ha pure. 12 sto 

- BbIMOJHEHO TOCTAHOBKOH 3HakOB -+ H — Y COOTBETCTBYIOLIHX TOUeK. 

IIpit cuHyYCOHaIbHOM TOKe MOXKHO BMecto (41) HamHCcaTb B KOM- 

MvieKCHOl (opMe B COOTBeETCTBHU Cc OONLeENPHHATDIM 


U=9, —9,==/ (joL+- R). 
} (43) 


AQ) [adexue nanpsde- 
AUS 6 AUHUUL nePpCMCHHOZO 
TOKA paeHo nadexnuto no- 
OR. = TEHUUAAA BOOAb npoBodos. 
4 1 Ya Be IIpemctapum cede orpe30K 

JIMHHA TWepeMeHHOro§ Toxa, 
Puc. 13. TlagqeHne HanpaxKeHHA B NMHHH Me- cocTosmel 13 ABYX napaJ- 
peweHHOTO re ee eta NOTCHUHaJda JI@JIBHBIX MPOBOOB (puc. 
13). [lyctb mina 9Toro 

oTpe3ka I, 

B Taxou JMHaH! HanpsyxKeHHe M@EKAY ABYMA Ce TOUKAMH BAOIb 
MYTH, Jle*Kalllero B MJIOCKOCTH, HOPMA4JIbHOM K OCH MpOBOOB, MO2XKHO 
CIipeeJIATb KAK Pa3HOCTb NOTeCHUMaOB MexKAY STHMH TOUKAMH. 










“p= bb bord 





‘1 Ecaw MOMKHO He CuHTaTBCaA C apPpeKTaMH H3ay4YeHuA HH pacnpocTpaHe- 
HH€M BUJHbI Bo pafHatbHOM HallpaBseHHH; ApPYrHMH CAOBAMH, e€CAH MOXKHO 
C4UHTATbh AMHHIO YaCTbIO WIeKTPHueCKOH WenH. 


2 Tpyan M3, pom. XXVIII. 17 
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Tak HampsxKenve MexkKy TOUKaMH a u OD B Hayane paccMaTpHBae- 
MOTO OTPe3Ka JIHHHA 


62 == a a ?, (44) 
H B KOHIe OTPe3Ka M@XKAY TOUKaMH Cc Hu 


eCJH MyTb OT @ K O uw COOTBeTCTBeHHO OT e K d, T. €. TOT TyTb, MO 

KOTOPOMy OlpeResmseTca HallpaxKeHHe, JeKUT B MIOCKOCTH, Mepmen- 
THKYJIAPHOH OCAM TIPOBOJOB. 

JleicTBUTCAbHO, B TAKOM CJIy4ae BAOJIb MYTH, MO KOTOPOMY ompe- 

| *Melderca HalpsKeHve, MeEHCTByeT TOMbKO KYJIOHOBCKasl HallpsKeH- 

HOCTb NOJId (CTOPOHHAA HalIpAKeHHOCTH MOA, OO6ycNOBeHHaA Ha- 


JIMYHEM Tiepe€MeHHOrO MarHHTHOTO NOJA HW BbIPAaKeHHaA Kak —/jwA, 
HanpaBleHa NapadiebHO OCHM TIPOBOOB). 


IlaneHve HalpaAwKeHHA Ha OTpe3ke / ONpeesHeTCA Kak Pa3HOCTb 
MeK Ly HanpAxKeHHeM B Hauawie JIMHHH WH Hamps»KeHHEM B KOHILE 


AU—U,—U,. (46) 


M3 conocraBJieHHA MOCJIeAHHX TpexX ypaBHeHHH OYeBHAHO, 4TO 
AU= (9, — 9,)+(?4 — %), (47) 


re 9, — 9, H 9, , —MaweHWA MOTeHI[Haa COOTBETCTBEHHO B - 
»UPAMOM* H ,OOpaTHOM* MmpoBoyax. 

M3 cka3aHHoro, OAHaKO, BOBCe He CJleAyeT, UTO HAaNpAKeHHOCTb 
NoJA B MpOBosax MpeAcTaBAAeT COOOH TOJbKO KYJIOHOBCKY!O COCTaB- 
maroulyio (—grad¢). Hanporns, B «m060H TOUke MpoBoza pe3syuip- 


THPytoulaH HanpAKCHHOCTb NOJA, PaBHaA TMPOWH3SBeEJeCHHIO YAeJIbHOrO 
COMNPOTHBJICHHA Ha NJIOTHOCTb TOKA, PdBHa CYMMe KY JOHOBC KOH 


(— grady) u croponneli (— jwA): 
E= pd — —-- gradg— jwA (48) 


HM, CIC OBATeJbHO, HHTepecytolllee Hac NMasenHe NOTeHUMaa Ha eQH- 
HHLY JJIHHbI 


— gradg=p3 + joA, (49) 
oTKyZa HW cJleqyeT, 4TO 


AU==E,- 21+ jolL (50) 


8030? 


NOCKOJbKy HHTerpad OT BeKTOPHOrTO NoTeHHata A no 3aMKHYTOMY 
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KOHTYPY PdaBeH MOTOKY, CIkeIWI¢HHOMy C KOHTypomM'! uw B cayuae 
PaCCMaTPHBa€MOrO KOHTYpa OMpeeAeT HMCHHO BO3/LYIHYIO HHYK- 
THBHOCTb; Ey — HalipsxKeHHOCTh MOA Ha NOBepxXHOcTH IIpOBO.10B 
B1Ob OOpasylOlulMx, JeKallwx Ha BHYTpeHHell CTOPOHE MpOBO NOB, 
a L,,) — MHAYKTMBHOCTb, onpeqenseman NOTOKOM, MpOXxOAAULHM 
MO BOSIYXY M@KAY MpoBoszamu. 
Kak H3BecTHO, 
E,21 ° 
eoruech) m (51) 
rie R,— akTuBHoe, a A; — BHYTPeHHee peakTHBHoe conpoTuBue- 
HHS. : 
Ec "36paTb MHOli nyTb, mo KOTOPOMY Ol!Ipeyetserca mowHasn 
HalpAKCHHOCTh MOIA, HANPHMEeD, CCIM B3ATb HalpsKCUHOCTh MOA 


Ha ocH mpoBona (£, BMecto £,), To ecrecTBeHHO H3MeHNTCA H 
SHavYCHHC MAPHHTHOrO MOTOKAa, OMpeyeAeMOrO Yepes BeKTOPHbIe Mo- 
TeHUHatbl. Iipu stom oOukee akTHBHOe H OGuIee peaKTHBHOe colmmpo- 
THBJICHH HE H3MeHATCA. 

K Tomy %e pe3yaptary (50) mbt mpmmem, Bpuucaaa MHTerpa 
MO 34MKIIVTOMY KOHTypy, MoKa3aHHoMy Ha puc. 13: 


_ (52) 


80380 


PE di==0,—0, +£ol +9, — 9, + Fol == — job = — jolL 


Pella 3TO ypaBHeHHe OTHOCHTeyIbHO MHTepecyrollero Hac Mane- 
HAA HaNpsoKeHHA, MpHweM, KOHeYHO, K NpexkHemy pesysptaty (50). 
Tlocaeauuh cmoco6 orperenenua manenna HallpaAxenHA WH pasHOcTH 
NOTCHUHAIOR HME€T PA MpeHMylecTB; On 6b IpHMeHeH Hamu ¥ 
B TIPeAbLULyUemM MpHMepe. 


7. Pa3HOCTb NOTeEHHHAAOB B 3IeKTpHYeCcKHX WensaXx 


Aa paccMoTpeHia 30eKTpHuecKkHx wenel pBcerna JOCTATOUHO 
TeX KWaCCHYCCKHX NOHATHH O Pa3HOCTH NOTeHI[MasIoB, HalpaKennn 
H 9. jl. C., Ha OCHOBAHHH KOTOPBIX Pa3BHTa H3O%KeHHAA BBIILe cH- 
cteMa ompeeneHHi. 

B coorpeTcTBHH c Hef BCerta MOKHO TOBOPHTb O pa3HOcTy No- 
TEHUMAOB MEKAY y3aMH BIeXTPH4eCKOH Wen H O6 9. 4. Cc. ee BeT- 
BeH H KOHTYPoOB. 


c b c 
1 le itcTBHTeJtbHO, \ — grad g di + \ — grad 9 dl = — AU = (5 di + 
a d a 
b a c b 
a | dl + | joA di +. | joA dl = Ey.21-+ jo (Ax Ae 
ad a d 


a — 
r 





. . a an r ry 
rie A, ~-A,=/ ea |) , ECAH A — paccTOAHHE MEXAY NpoBOsaMu; r—HX 


panuyc HW ecaH £y— 3HaYeHHe pe3yJbTHpyoule HanpsxKeHHOCTA Nona Ha 
NOBEPXHOCTH NMpoBoos. 
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TIpii STOM pa3HOCTb MOTCHIMaOB MeKIy Y3/laMH He 3aBHCHT, 
KOHeYHO, OT ITYTH, MO KOTOPOMY OHa OpeselseTcA HW TOKTECTBEHHO 
cOBMalacT c HallpsxKeHWeM Me@KILY ITHMM Y3/1aMH, eCJIH MYyTb, M0 
KOTOPOMY OlIpeevixeTCH HallpxKeHe, He MpOXOAHT yepes BeTBH, 
comepKaulve 9. W. c. Te 3eKTpOTeXHHYeCKHe YCTPOHCTBAa, B KOTO- 
PbIX CTOPOHHHe alps xKeHHOCTH NOJIA He MOFyT CYHTATbCA cocpe/lo- 
TOUCHHbIMH B BCTBAX WeNH WI BHYTPH HCKOTOPOH 3aMKHYTON o6u1a- 
CTH MexKLy y3JlaMH, MO cyilkecTBy ela HE MOryT ObITh OTHeCEHBI 
K Kilaccy 3JIEKTPHYeCKHX Uelel, H WOAXO K HWM TpeOyeT HpumMeHe- 
HHA MeTOJLOB TeOpuH MO/IA; OLHAKO WU B MOCIeIHeM cJIlydae TakxKe 
MOJIHOCTbIO ~COXpaHAeT cCHY cCHCTeMa OpeevIeHHi, H3v1l0Kelinar 
BBII{e, 

[ip aHanu3e ene WHOrga 3aaua OrpaHHuHBaeTCA TeM, ITO 
NpVHWWTHaJIbHO HE CTABNTCH BONpPOC O Pa3sHOCTH NOTeHIMaOB MexK- 
HY y3laMH OANOH Ypylnbl wu y3laMH pyrou, Kak, Halpumep, 
B OObIUHOH TCOPIN UYeTbIPeXNMOMOCHHKAa, KOra OH ope leineTca 


! 4- BC 


Tpemsa napametpamu (A, Bu C npu D=—_ ) M 9TH MapaMmerppl 





wierd He MOTYT CKa3aTb O pa3HOCTH NOteHWnaIOB MexKLY y3/laMu 
BXOJla If BbIXOa WH B TPCXNPOBOMHbIX JIMHUAX Tpex*a3Horo TOKa, 
KOrla 3afalorcnd TOJIbKO 3HaYeHHA COOCTBEHHbIX H B3AHMHBIX WILAYK- 
THBHOCTeH ABYX KOHTYpoB., 

TipuMeHMMOCTh MOHATHA MOTeHIMaIa K Yy3laM 3/eKTPH4eCKiIx 
ueneli MepeCMeHHOrTO TOKa NO3BOuJIACT MpOW3BOAUTb MOcTpoeHue TOMO- 
rpaduyeckux jMarpamMM. B iemax MOcTOAHHOTO TOKa 3Ha¥yeHHe M0- 
TCHUHATaA ONDPCRCIACTCH OFHHM YHCJIOM WH MOKCT ObITb IpeACTaBJie- 
HO MNOJOKECHHEM TOUKH Ha Mpamou. Tipu sTOM KaxkKAON TouKe wWenH 
COOTBeETCTBYeT OpenwedecHiiad TOUKa Ha MOTeHWHaIbHOH MpsAMOH 
‘(pue. 14). PasHoctb NoTeHWaJloB MexKAy JIOOHIMH AByYMA TOUKaMH 
Wel MOKerT ObITb IpescTaBseHa Kak WJIHMHa OTpe3Ka Mey COOT- 
BETCTBYIOLIMMU TOUKAMM Ha WOTeCHWMaIbHOH NpAMch. 

B wenax lepemMcHHOro TOKa 3HaveHHe NOTeHWMadla Ope wqesaerca 
ABYMH 4HCaMM; MWpu MOMb3SOBaHHH KOMIWIeKCaMH MOTeHIWal 
TOUKH a 


o=9,+i¢, =9, £4 (53) 


onpemessercd BeMCTBUTCJIbHbIM HM MHHMbIM 3HaueHHAMH (7, HU 9) 
Mi MOLyJIem MW yriom (%, 2). EcrecTBeHHo, 4TO B 3TOM cuTy¥ae 
NOTCHIMaJIbHad MPpAMAaA 3aMeHAeTCA MOTeCHIMaIbHOM MJIOCKOCTbIO. 
Ilpa stom KaxKAOK TOUKe Well COOTBeTCTBYeT OlpedeleuHaA TOUKA 
Wa MOTeHWHaIbHOH Mockoctu (puc. 15) Mm pa3sHOCcTh NMOTeHI{HavlOB 
MeV JOObIMH ABYMA TOUKAMH Wenw Moker ObiTb Mpeacrapsena 
KaK JWIMHa OTPpe3Ka M@%KAY COOTBETCTBYIOLIMMH TOUKAMH Ha I0- 
CKOCTH. 

Tosopa 0 pasHOCTH NOTeHWMaJIOB MexKAY TOUKaMH, OrpaHHyuiBaio- 
WIHMH Kakoil-M60 yuacToK, HanpHMep ab (U=140-+j20 e) nan 


cd (U=160—j160 6), HEOOXOMUMO YKa3bIBaTb, HACT JM peub O 9 — 
—?, UH O 9,9, H COOTBETCTBEHHO O 9,9, HJIH °.—¢ 
20 


c* 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


ITO MOKeT ObITh CAeMaHO NOCTAHOBKOH: COOTBETCTBYIONINX HB- 
AeCKCOB yY 3Haka HalpsKeHHA 


U 5=9,—- % HM U =F 5 — Par (04) 


MOCTaHOBKOH CTPeJIKH Ha MOTCHUHabHOH MarpaMMe B COOTBETCTBUH 
C OOLLENPHHATHIM B MaTeMaTHKe NpaBHioM—Ha puc. 15, HanpuMep, 


8=9,—?, HM Oia =9,—%, (55) 


MH, HaKOHell, OOO3HAYeHHeEM Ha CXeMe, Kak 3TO CAemaHO Ha puc. 15 
AJA 6—=9,—-,, —-MOcTaHOBKOH 3HakoB + Hu —, 





~2 


Pue. 14. Wpeactapnenne notrenuna- Puc. 15. Tpeactaprenne norenwuanos 
JOB WenwH Ha NOTeCHUMaAbHOd WemuH Ha NOTeHWHaIbHOH MAOCKOCTH. 
pAMOH. 


@ 
OTHOCHTeIbHO HeOOXOMHMOCTH TeX HdH YHDBIX o6o03HaveHHH He 
BO3HHK4eT CMOPOB, OHAkO cnoco6El o603HayeHHE CYULECTBYIOT pa3- 
JIMUHbIe H HM 4YacTO MalwTCA HeMOCTATOUHO OTUCTJIHBLIC O60CHO- 
BaHHaA. 


3aks0ueHHe 


SakaHynBad Ha 3TOM CBOIO CTaTbIO, aBTop BOSCpKUBaeTCH OT 
NOJEMHYCCKHX BbICKa3bIBAHHH uU pas6opa npewomKenni, Kacawollyx- 
CH ONpekeenHaA 3. J. C., HalmpaKeHud UW pa3HOCTH TMOTeHUHAaJIOB: 
Pa3BHTHe H aHaJIW3 HanOoONee PalHOHAJIbHO! CHCTeMbI ONpegenenuit 
aBTOpy B AaHHOM CJly¥uae MpeACTaBAAIOTCA AYULIMM BYLOM KDHTHKH. 

SaMeyy TOJbKO, YTO B JNTepaType uMeeTcA OCTaTOUHO MHOrO 
HeNOJIHOIMCHHDIX H CYMOYPHbIX BbICKA3bIBAHHA, YaCTO NPHBAeKAIOULAX 
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BHHMaHHe CBOeH HOBH3HOH HM OPHrHHaJIbHOCTbIO. Tak, HallpuMep, B 
HHOCTpaHHOH TeyaTu NosBuiacb cTaTba Bpyna!, npeamarartomero 
BEeCCTH, KDOMe CYUI€CTBYIOLINX, ellie HOBbIe TEPMHHbI: JUWWHaMHyecKoe 
HalpsKeHHe WH MpOTHBO-3. J. C. 

Tax, No bpyny 3. 4. c. paBHa: 


Oy sot : Penate 
Oy —-- joLll mee Th _— en 


y= IR 4, Op 
a AHHAMHYeCKOe HaNDAKeHHe PaBIlo: 


. » > : > — iy rf 
U=24, — 4, = — & — Eg. 


B pycckou AuTepatType TakxKke MOMKHO BCTPETHTh TePMAHDI BPOTe 
9. I. C. KOHeHCaTOpa, KOTOPaN Mowaraerca pPaBHOH uM MpOTHBOTIO- 
AOMKHOK MO 3HaKY Pa3HOCTH NOTeHIMaOB Ha TOM Ke KOHeHCaTOpe. 

Uacro serpeyaetcn yrBepx/leHHe, YrOo 3. A. C. CAaMOWHAYKIAH 
B Welw NepeMeHHOrO TOKa PaBHa H MPOTHBOMOVIOKHA NO 3HaKY Ma- 
JeCHHIO ‘HallpsxKeHHA B HEH H C 3THM YTBEPXKTEHHEM CBAB3bIBAeTCA 
KaKOH-TO BeCbMa HeOTYeTJIMBbIM «PH3HYeCKHH CMBICID. 

B- To 2%e BpeMH H3 NPHECeHHOrO BbIllle aHamu3a COBepiweHHO 
OYVCBHAHO, UTO CIPaBe.IHBOCTb OJHOPO H3 paBeHCTB 

Sing efjol wi &,.,==—ljol 
34BHCHT OT BbIOOPa 3HAKOB HM IOJIOMKUMTCIbHBIX HanpaB.1eHuH. 

Ouenb OoblIoe pactpoctpanenve Nosyawia ued O HeONycTH- 
MOCTH I1OBOPHTb O Pa3HOCTH NOTeHIWaIOB B CJlydae Heme Nepemen- 
Hcro TOKa, a yTBepxKdeHve (1OKa3aHHoe BHIle), TO NaleHHe Ha- 
TIPsKeCHHA B JIMHHNN MepeMeHHOrO TOKa (KOHEYHO, B KBa3HCTAILHO- 
HAPHOH JIMMHH) PaBHO MafeHHIO NOTCHUHaNa BAOJb NPOBOJOB, MHO- 
THM paccMaTpHBaercs] KaK IJIEMe@HTAapHaa HeOCBEAOMJICHHOCTb 
B OOacTH TeOpeTHYeCKHX OCHOB 3JI@EKTPpOTeXHHKH. TouHo Tak «e 
Da3HOeTbh NOTeCHUHAaJIOB YacCTO paccMaTPHBaeTcA KaK BeJHUNHA, OM- 
peqeleHHan TOJIbKO JIst IICKTPOCTaTHYeCcKOrO MOVIN. 

HeorTueTJIMBoe MOHHMAHHe pa3vINYHA MeKAY TeMH BeJIMUNHAMT, 
KOTOPbIe B COOTBETCTBHM C HaHOOslee paciipocTpaHeHHsIM C/1OBO- 
ynotpe6vleHHeM 3/€Cb Ha3BaHbl «3. J. C.», «HallpaAKeHHe» HW «pa3- 
HOCTh MOTCHWHala», YaCTO MPHBOAHT K 3aTPYTHCHHAM HK H3VJIHUI- 
HUM OCJIOXKHEHHAM IPH aHaJlH3e MpOMeccoB, MPOHCXOAALWUAX B DICK- 
TPOTEXHHYeCKUX YCTPOHCTBAX. 


‘ 





1A. Brunn, Bull. ASE, 1947, Ne 5, erp. 109—125. 
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METOJLbI PACYUETA YCTAHOBHBIWEFOCH PEXKHMA 
B JIMHEAHOM SJIEKTPHYECKON WENA 
MPH HECHHYCOHAAJIBHOM MEPHOXUYECKOM 
BXOJHOM HATPSDKEHHH 


Kano. mexu. Hayx, Oouenm T, A. Tamyp 


B reyenve MoceqHHX eT B IMTepaType NosBulocb Myoro pa6or, 
B KOTOPHIX ONpeResAeTCH YCTAHOBHBLUIMHCA pexKUM AHHEHHOLO 4eTHI- 
PexmOOCHHKa, KOrMa Ha BxO ero MOMaeTcA HeCHHYCONAabHOe 
nepHomMyecKoe HallpsaxKenHe. Tlospnenwe atux pa6oT BH3BaHO TeM, 
WTO PelleHHe NOMOGOHBIX 3aay pa3mo%KeHNeM BXOZHOrO HampsKe- 
HM 8 TpHroHOmMeTpHyeckHi pana Dypbe TpyOeMKO, HCH36e2%KHO Jo- 
nyCKaeT OIUHOKy H He MaeT KOHeCYHOPO aHaHTHUeCKOrG BbIPAKeHA. 

Bee MadbHeliuive pa6orbl HalipaBleHbl Ha TMoyuenire eocoGoB 
KJIH (OPMYJI, KOTOPble TOSBOIAIOT HMeTb pelllenHe B BITE CYMMbI 
areOpanuccKHX HW 9KCNOHCHYUMAIbHLIX PyHKUMH Wid MepHosa, Tak 
Kax Tio CYMMe MYHKUHH Jerko nomyyaetca (bopMa KpHs0lt H MOKeT 
ObITh yYTeHO H3MeHeHHe MapaMeTpos Lenn. 

Macrosulaa pa6ora uMeeT WebIO CHCTeMaTH3ailMIO 1 ananu3 
HCCJIE€AOBAHHH NO YKa3aHHOMY BOlIpocy. Ito Heo6xornMo ele Hw 
NOTOMY, YTO 3a HOCeqHee BPpeMA HaGOLaeTCA MOBTopenue paoor, 
panee ONyYGHKOBaHHbIX JPyrMMH aBTopaMnH. 

Metojbl olpexeeHua ycTaHoBHBlielica (pyHKUMH Ha BbIxXo,e JH- 
HeHHOro YOTBIPEXMOMIOCHHKAa, KOTa Ha BXOA ero Nomaetca HecHHy- 
COHTATbHOe MepHOAHYeCKOe HalIpHAKeHHe, MOKHO OOLEHHUTh B He- 
CKOJIbKO Tpynn. B KakAylo rpymly BXOAAT MeCTOAbI, ucMovIb3yInuine 
OAMHHAKOBbIe HCXOMHbIe NOJIOKeHHA WH MPHBOAAULWe K MOOOHBIM 
KOH€YHbIM MATeCMATH4eCKHM Pe3YIbTaTaM. 

PaccMaTpHBaeMbIMH MeTOAaMIN 3aqaua pellaerca TOMbKO AIA 
oANOrO NepHosla, Tak Kak B JIMHEMHOM 3JIEKTPHYeCKOH Welw TpH He- 
CHHYCOHJaJIbHOM MepHOAHYeCKOM BXOQHOM HalIpAxXeHHH Ha BbIxose 
ycTaHaBJIMBaloTcA TakKe MepHownyeckue HallpaxKeHHe HU TOK. 


1. Metoabl, OCHOBaHHbIe Ha PelIeHHH HEOAHOPOHDIXx 
AHPPepeHUHabHbIX YPaBHeHHH C ONpeseseHHeM NOCTOAHHBIX 
HHTerpHpoBaHuna 


Mero sTOH PpynMbl oTAMUaIOTCH ADYyr OT Apyra cmoco6om on- 
pewqeveHHa NOCTOAHHBIX HHTErpHpoOBaHHA. 
a) Merod nocaedoearenvnozo pewenusn. B 3ToM MeToye ycTa- 
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HOBMBINHHCA Mpouecc onpemesaeTCA Kak CYMMA YacTHOrO pelleHud 
HeEOAHOPOAHOTo Aupdepenuanbyoro ypaBHeHua HU OOULero pelleHud 
OMHOPOAHOrTO WuUMHepenUAabHOrO ypaBHeHHA NOCMELOBATeJIbHO WIA 
KaKIIOH uacTH Tepvofa, Ha NpoTAKeHHH KOTOPOH HalpaKeune 
MMeeT OHH H TOT Ke 3aKOH H3MeHeHHA. 

IlocrosHuble HHTerMpHpoBaHHA YaCTHOTO pellieHHA HeOMHOPOAHOrO 
ANPPepeHUHaJIbHOTG YpaBHeHHA, He 3aBHCAILWe OT HavaJIbHbIX YC- 
OBHH, HaXOMATCA MOMCTAHOBKOH YaCTHOTO peWIeHHA B HCXOTHOe 
HeEOZHOpoAHOe YpaBHeHHe. 

TlocTosHHble WHTerpuHpoBaHHs oO6lkero pellieHHA OHOPOAHOrO 
AuPepekuaIbHOTO YyPaBHeEHHS, 3aBHCALHe OT HavaJIbHbIX ycu0- 
BHH, ONpemesAIOTCA WIA KamKLOH uacTu nepHora. [Ipu stom pewlenne 
WA KaxKOTO yuacTKa Nepwoma, 3amvWcaHHoe C COOTBeETCTBYIOULHM 
COUBHPOM OTHOCHTeJIbHO HavaJla OTCUeTAa BPeCMeHH, COMeEPKUT YacTHoe 
pelleHHe c paHee HaleCHHbIMH MOCTOAHHBIMH uu OOllee pellienHe 
C NOCTOAHHDIMH, TomieKalluMH olnpedetenuio. IipupaBpHyuBanne 
CYMMApHOro PeleHHA JIA TOKa WIM 3apAyla Ha rpaHHwax yyacTKa 
aeT BO3MOMHOCTh HaliTH MOCTOAHHbIe OOLkero pelleHuaA AVIA 3TOTO 
yuacTKa. 

TOuUHOCTh PeWICHHA 3aBHCHT OT KOJH¥UeCTBAa PaCCMOTPeCHHbIx Me- 
PHOJLOB. 

ITOT cioco6 onmpeweseHHA YCTAHOBHBUJerocd COCTOAHHA OUeHb 
Tpy1oemoK. OnHako B OTMMUMe OT pata Pypbe OH MaeT BO3MOXK- 
HOCTb NOJYYHTb aHaJIMTHYeCKOe BbIPaKeHHe MIA YCTAHOBMBIUeroca 
pexkuMa, Jia MHOrOKOHTYPHOHM Werlu pellieHve 3a2aun OCMOMKHAeTCA 
HeOOXOMMMOCTHIO NoyueHHA AupepeHuvalbHoro ypaBHeHHA. 

6) Bropot meroO 9Tok TpyMMbl ABIAeCTCA Pa3BHTHeM MeTOAa Tlo- 
CleHOBaTeIbHOrO PelUeHHA WH OTMHGaeTCA OT Hero cnOoco60M HaxoxX- 
CHA MOCTOAHHDIX HHTeCTpHpOBaHHA OOLMLero pellleHHA OAHOPOAHOTO 
muddepeHitnabHOro ypaBHeHHA. 

B 9TOM MeTOJe, KaK H B MeTOe TOocrIeqOBaTeJIbHOrO peleHUs, 
COCTABJIMeTCA HeOMHOpOMHOe MHPPepeniivabHoe YypaBHeHHe JVIA 
HCKOMOH (byHKUHH B 3a%aHHOH JIMHeHHOH 9JIeKTpHYeCcKOH Welk 
H 3aMHCbiBaeTCa ero pellleHHe KaK CYMM@a 4YacTHOrO pellleHHA HeOI- 
HOpoxHOro ypaBHeHua u OOlero pelieHHA OAHOPOAHOTO AHpdeper- 
WHalbyoro ypaBHeHHua. [Ipu asTom pellieHwe HaxOAHTCH WIA OHOTO 
fepHoxa HAW BOeX YUACTKOB MepHosa, eCJIH TIPHIOKeHHOe HalpsAKe- 
Hue B TeweHHe MepHOa HMeeT HeCKOJIbKO a@HaJIHTHUCCKHX BbIpa- 
*KeHuHH. 

TloctosHHble HHTEPpHPOBaAHHA YacCTHOTO PeLlICHHA HeOTHOPOAHO- 
ro AaddepenunaIbHOrO YpaBHeCHHA HaxXOAATCH Tak Ke, Kak HW BIIpe- 
Abiyiulem MeTOLe. 

TLia HaxOKJCHHA MOCTOAHHDIX HHTErpHpOBaHHA OOUlero pelleHHA 
OMHOPOAHOrO AHKpepeHuNaIbHOro YpaBHCHHA  UCMOAb3sylOTCA Tpa- 
HAYHO-BPeMCHHbIe YCJIOBHA HW YCJIOBHe NePpHOMHIHOCTH. 

SITOT MeToy TakxKe aeT pelleHHe B BUAe CyMMBbI 9KCIOHEHIMA.1b- 
HbIX H adreOpaHyecKHX PYHKUMH, HO 3Ha4HTe.IbHO KOpoye TepBoro. 

OcHOBUbIM 3aTPyAHeHHeM B 9TOM C.1yuae ABTACTCA MO.TYYeHHe 
aumepeHUHabHOro YpaBHCHHA, CCIM Welb’ MHOTOKOHTYPHaa. 
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B) Meroo JIypee A. H. [J1. 12]. 3anuceipaercs v306paxKenve He- 
OAHOPOAHOrTO AuMDepenyHasbHOrTO ypaBHeHUA WIA HCKOMOTLI (DYHK- 
HH, HaNPHMep TOKa, C YYCTOM HaYaJIbHbIX YCJIOBHA MO Teopeme 06 
H300paxKeHuu MpousBouHoH. 

llouyueHHoe aureOpanyeckoe ypaBHeHHe B H306paxKeHHAX pe- 
Ila€TCA OTHOCHTCJIbHO H300paxKeHHA TOKA: 


ay PAP) , . ., DilP) ; D,_1(P) 
(1) =i) Dipy +440) Dip) +--- +4. OB— +52, 


rye F(p)—n306paxenne mpuiowKenHoro Hanpaxenna f(t)==F(p); 








i(0)—3HayeHne Toka B f=0; 


D(p)y=p"+a,p""+...+4,; 
D)(p)=p"-+a, p eee Oe) 
D(p)=p"'-+a,p"~ ere 


eS BB BB Ba we aa 


Di (P)=P; 


Q;, Qj,..., @,—MNOCTOAHHbIe KOIDMPULNEHTH! AUPHepeniwuaA_HOoro 
ypaBHeHua, 
Bplpaxkenwe AIA H306paxKeHHA TOKAa MOXKHO 3alWCaTb Kopoye: 


n—1 . 
Oe Del), Fly) 
I(p)= y) i, (9) D(p) oe 5B) . 


k=0 


Pa3JIO%KUM 3TO COOTHOWeCHHE Ha pallMOHabHbIe ApOOH, NpezBapn- 
TeJIbHO YMHOXKHB HM Pa3seJHB BTOPpoe Caraemoe Ha Pp. [Ipeaznouo- 
KUM, YTO ypaBHeHHe D(p)=O0 He coqepxKHT KpaTHbIX KOpHe Hu Kop: 
HeH, paBHbIX HYyJi0O; Tora NomyauM: 





_ Fip) \ p 
(=) (Ant porter) Bow 


rye 
n—l 
I a ie 
a pO Up) y t (0) DylP,)» 
k=1 
dD 
Dip) =F 
i P=Ps 
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Bean f(/) aBAdeTCH nepHogMueckoH yHKuvel, TO ee H306paxKeHHe 
paBHo: 


(Hj=Ff (p= rae 


eo PT?’ 


rie U(p)—u306paxenne a(t), copnagaiomero c 3aqanHoH dyHkK- 
veh f(f) TOKO Ha MpoTsxKeHHH MepBoro Nepuoga, T. e. 


‘ (t) =I npu O<t<T, 
==Q: ‘ipa fT, 


TakuM o6pa30M, JIA MepHoxwyecKoro HanpaxKeHna H306paxKeHHe 
TOK@ HpHMeT BHA: 


ae U(p) Pp 
Hol Yi Act mag rem | Boe, 


HoH, OO03HauaH 





id 


Yipy= VA, (Ie) 4 es P 


P |p—p,’ 








§-=1 
TO ly QHM: 


l(p\=— 


eo Ph 


Opuruuad Toka i(f) aBadeTCA NepuomMyeckoh dyHKuNell, HMeiouleli 
ToT Ke MepHod, 4YTO KW TMpHomwKeHHoe HatipaaenHe, Tox i(f) papex 
eee ci p(t) min O<t<T, ecau 9(t) papHo nyo Aaa 
{>T [JI 1 

eae TCOPEMY 3ala3AbIBaHA JIA TepBoro CJlaraeMoro Bbl- 
paxeuua P(p) H TeOopeMy CBepTbIBaHHaA JIN BTOporo (Aa KOHKpeT- 
HbIX TIPHMe€pOB MOAHO OOOHTHCb 6e3 TeOpeMbl CBeEPTbIBAHHA), HAaHTeM 


opurHHal ¢(t) Man OCT: 


tt 


o (ft) =\y eA, aria i (. (t) e de 
i 


s=1 
a 3aremM opurunal o(f) ain OTT: 


i 


e(Q= Ye” (Ax (l — oir) f(t)e 7?" de. 


S=1 


Tak Kak opurHvas 9 (/) H3060paxeHua D (p) nid ¢<cT papev Hyan, 
i 


p 
TO, IpApaBHHBaA KOs@ullveHTb! Mpa e ° HysO, MONy4aHM A ypas- 
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HeHUH AJA ONpeweeHHA M NOCTOAHHDIX B 3aBMCHMOCTH OT Hauayp- 
HbIX YCJIOBHH: 


T 
l I i 


“=P 
= FR TEC dz. 
Hs D’ (Ps) l—e 7s". i) 


[loactapaaa HaileHHble MOCTOAHHbIe B HCKOMOe Ile PHOAHYeCKOS 
PeIMeHHe, OKOHYATeIbHO NOAMYUUM: 


= t ms 
ory ““PP ot . ] amet Las 
Liye O(7) = D'tp \ ae F(a)ds aT | os P(t) dt], 
a 0 








s=1 0 
wert L—e “* 0, 


Jina cayuaa KpaTHpix KopHefi XaPaKTePHCTHYeCKOrO ypaBHeHHs 
MepHOMHyeckoe pellleHHe MOMyuaeTca aHaJIOTHYHbIM Nye, 

OnvcaHHbIt MeTOX CoBeplleHHee MpeAbiayutux. B orange ot 
BTOporo MeTOa CH MaeT BO3MOXKHOCTbh MOMYYNTh abaslHTHYecKoe 
BbIPaKenwe OOOH HCKOMOH yHKkHu cpa3sy, T. e. (byHKIMMH, KOTO- 
Pax MOXKeT HMeTbD CKauKH. 

K HefoctaTKaM cCJlelyer oTHecTH HeO6OxoxNMOCTH NOJTYueHHA 
Aupepenunabuoro ypaBHeHHA, HaxorxKAenHe KopHeti XapakTepu- 


CTHY€CKOO YpaBHeHHA HM NOBOJbHO JWIMTeJbHbIC OMepaTopHble mMpe- 
oOpa30BaHHa. 


2. Merogbl, ucxoAauyve H3 HHTerpana JIioameaa 


MOXKHO Yka3aTb HECKOJIbKO MeTrodoB onpeacsenust yCTaHOBHB- 
{werocs TOKa TPH NOMOULH WpecOpasorannbix HwHTerpaios Jlioameaa. 
a) Ofna u3 opm unmeepana Joamenad umeer Bun: 
t 


i (¢) —=y (O) u (¢) +- ly (<) u(t — x) dz, 


rye y(t)—MepexoqHad MpoBogumoctp; i (t)—- nepexodupili Tox, 
Pa3o6beM HHTerpadl B papencTse i (/) Ha Ba MuTerpasia: 


Lo @) 


i (t) = y(0)u(t)+ \y’ (s)u(t— =) ds— ['y'()u(t—a) de. 


0 


GropoH HHTerpad MocweqHero paBeHCTBa CTPpeMHTCH K HysO TIpH 
AOCTATOUHO OOJIbUIOM BPeMeHH, MpoweAWeM Mocwe KOMMYTAaLH, H, 
CE AOBATEMbHO, MpeAcTaBdeT COGOM CBOOOAHbI TOK f, 


Be 
Ilepspple 2Ba Wieda WaayT ycTaHOBUBUIHiicn TOK i, 


cm’ 


iyem=Y (0) UC) + | y')u(t—2) de. 
0 
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Tlpn pewieHuu 3afauH MO STOMY BbIPaKeHHWO HeEOOXOAMMO BbIYHCJATb 
HHTerpal AA GOonbuioro unca MepHOAOB, Moka Mpowecc He ycTa- 
HOBHTCA. B STOM CXOZCTBO AaHHOrO MeTOa C MeTOJOM TOC Je OBa- 
TebHOTO PeuleHua. BeckoHeyHbit HHTerpasl MOKHO MWpeoOpasoBaTb 
B KOHCYHbIA BHA: 


T 


igen 9 (0) u(t) + | u(t — 2) y'(8) de, 


0 


y()=yt)+y(+-T)+y (f+ 2F)+. 
yj=yO)+yE+T)+y' t+2)-+... 


OHako BCe MOAO6HbIe BbIPAKeHHA B KOHeEYHOM HTOre Tpebyi0T YTO- 
MHT@JIbHbIX PbIUHCJICHHH. 

6) Xemaun mpuMeHust uHtTerpam Jitoamena B CoueTaHHH C TEO- 
pemoii pasiomenna Xapucatiga [J]. 3]. [lo sromy Meroazy ycTaHoBHB- 
WHHcA TOK JIA Kakoro-1M60 MepvHosa, Hanpumep O<It(<T, onpene- 
jineTCA KaK CYMMa TOKa /,, BO3HMKAIOWLerO OT HalpAxKeHHA, Meli- 
CTByIOWero B TeyeHHe MaHHOrO Nepwosa, UW TOKA Jy, ABJIAIOWLerocH 
CYMMOH BCeX TOKOB, BO3HHMKaIOULNX OT HallpAxKeHHH NpeAUIeCTBYIOUIX 


rae 





nepHomzos ot ft==—oo yo f=0: 
i==1,-+-bo, 
re 
t t 
sn = t(D) e% | a aN af 1 
a 
k 
= a geen” — Mit Aue Pe i 
: Rk Z’ (Pp) (i= ef m 
T 
eg ee | u' (tye ?* dt), (2) 


0 
B 9THX BbIPaxKeHHAX: 
PD, — KOPHY XapakTepMCTHYeCKOFO ypaBHeHHA AIA CXeMBI; 


m — NOpAAKOBbIN HOMep y4acTKOB NHephosa; 
af —AAMTebHOCTb m-ro yuacTKa Nepwosa, WA kKOTOporo Mpu- 
JIOWKeHHOe HanpayKeHHe HMeeT OAHO H TO Ke YPaBHeHuHe; 
Au==u, ,,(0)—u, (a,,) — ckauoK HampaxKeHna B MoMeHT ft! =a, T, 


OcHoOBHOe MpeHMYyLlecTBO 3TOTO MeTOJla B TOM, UTO pellleHve M0- 
qwyuaeTtca B BHe CYMMbI SKCIOHEHUHAJIbHDIX HU  aJIreOpanuecknx 
WYHKUMH AAA TepHoka usu uacTtH MepHona. OnHaKo 3TOT MeTO He 
maeT KOHe4YHOH KOMMaKTHOH (OpMyVIbI WH MpH OObLIOM 4NCMe KOp- 
HeH TpOMO3JOK. 
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OTMeTHM, 4TO XOTH 9TOT MeTOR ObIA ONyYOmUKoOBaH ele B 1942 r. 
H MOApOOHO pas6upasica B 1947 r. [JI. 4], B 1951 r. O. M. Boratpioes 
MIpeWWIOKNA ero BHOBb [JI, 5]. 

B) Meroo, npueodawui x Koneunoti dopmyne. Yea3annvilt me- 
Tom (JI. 7], Tak xe Kak Mpegbiayuunii, BbIBOLuTCA 113 HHTerpaa 
J\ioamevia c TIpHMeHeHHeM TeopeMbI pa3oxKenus. Ec Il€PpeCXOAHYtO 
MPOBOAMMOCTh Y(t) BbIPAa3HTb MO TeOpeMe pa3slOx%KeHHa H MoOReTAa- 
BUTb B HiTerpat Jtioamedia, a 3aTeM B3ATb MHTerpadl Mo “actaM, TO 
MOXKHO MOJYUNTb ypaBHeHHe 


EPR! Sas 7 
j= Loe wu (s) de, (3) 


0 


re [ {f)— nepexoquad yukiua, yAOBeTBOpsONlaN sMHeliHOMy He- 
OAHOPOAHOMy ANpPepeHiHabHOMy ypaBHeHMo c mpaBou 
"YaCTb.O, PAaBHOH MDHMOMKCHHOMY Hall AKeHH.O; 
Z (P)— PYHKUNA, 3aBUCAWad OT MapamerposB wenn; 
Pp, —~ KOPHM XapakTepHCTHYeCcKOrO ypaBHeHAn, 


YpapHeHve (3) MO%KHO MoOyuHTb M Apyrumu nytamu [JI. 6, 7], 
OAHAKO IIPHBeAeHHbIH 3CCb NyTb Han6ouice mpocrol. JiasibHefimee 
NpeoOpasopanie BbIpaxkenna (3) C yyeTOM MepHoOATHOCTH MpHsio*KeH- 
HOO HalpAKCHiH MPHBOAMT K QopmMyvie Id ycCTaHORMBWeroca co- 
CTONHHA: 


fr Fiat 
a D2 2 ou (ede, (4) 
(Pe) (ee ) 

rae ¢' OTCUHTbIBAeCTCH OT Hayadla Kakoro-1460 MepHogza., Tak Kak 
u(t) — PyHKWA Meptomuyeckan, tro O<t'<¢T (T—nepuog). Sror 
Me€TOA HMC€T MpeHMyluecTso Mepex ApyrHMuW MeTO/laMH B TOM, UTO 
MaeT MaTeMaTHYCCKH TpocTyio KOMMaKTHYiO (bopMysly, Tpe6y.o1yio 
3HaHHA TOJIbKO aHaJINTHYeCKOFO BbIDAKeCHAA BXOMHOFO HanpsaxKeHuA 
H KOPHeH XapakTepucTHyecKoro ypaBHeHna, 


Kpome Toro, MoxKHO cocTaBuTb TadsHuy [JI. 4] Bpipaxenusa (4) 
AJA WacCTO BCTPeuaiOUNxXcA COpM KPHBbIX BXOAHOTO HallpaKeHs, 
B sTom cyulyuae NpH peleHHH 3aqauH OcTaHeTCd TODKO MOACTABUTS 
Pp, 4 Z'(p,) AAaHHOH Welu B COOTBeTCTBY.OINee TaG/MYHOe BbIpakKe- 
Hue (HeqOCTaTOK — HeEOOXOAMMOCTb OMpemeeHHA KopHeli). 

E. HW. Bapanyyx [JI. 6] npeasoxua Merom pacueta mepexogHbix 
H YCTaHOBHMBINAXCA PCXAUMOB B JIMHEHHBIX WeMAX, NOBTOPA.OULMH BbI- 
paxeHue (3). Ecaa nojb30BaTbCA MPH BHINHCJICHHAX HeMocpesCTBeHHO 
ypaBHeHieM (3), KaK 3TO peKOMeHAYeT aBTOp, TO Kapil pa3 MpH- 
ACTCH NPOEbIBaTb AOBOJIbHO YTOMUTeJIbHbIe MaTeMaTHyeckHe mpeo6- 
pasoBanus. J\ia MomyyeH¥a 2Ke yCTAaHOBHBINerocd pexKuMa, KpoMe 
TOrO, HeOOXOAMMO YHCO paccMaTpHBaeMbIX TMepHozOB YCTPeMJIATb 
K O6eCKOHeUHOCTH, 
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{lomMHMO yKa3aHHOTO, paBeHCTBO (3) MaeT MepeXOAHbIW TOK 
TOMbKO WIA uenn rl, qd wenn we rLC u rC UT. 1. HYKHO HCKaTb 
3sapan. Tlostomy B oOOuleM curyuae Z(p) He ABJIAeTCH OMe paTOpHbIM 
CONPOTHBJICHHeM, a Bbipaxkenne (3) He MaeT TOKA, KaK 3TO YTBEpxK- 
MaetT Bapanyyk. 


3. Metoxbl, IpHMeHSAIOWIMe KOHTYPHbIM HHTerpas 
B KOMIIJe€KCHOW NJOCKOCTH 


B aToH rpynnme pacCMOTPUM MeTOA, OOOOMLAIOWIHH METOJIbI, OCHO- 
BaHHbie Ha KOHTYPHOM HHTerpade B KOMIMJIEKCHOH MJIOCKOCTH HM pa3- 
pa6oraHubit Baitgenuxom [JI. 8], a mo3%xe MH. C. Pouoposcxun [JI. 9}. 

[lepexogayan (yHKuHa, HampumMep, TOK 7¢, COCTOALIa HW3 CYMMbI 
yCTaHOBHBUIcrocA  3sHayeHHA fH CBOOOMHOTO 1,, TOKOB MOKEeT 
ObiTb BbIPAxKeHa HHTerpasioMm — 


s+ joo 
| a 
i= iyem + hey = 955 | U(P)Y (p)e™ dp, 
a— Joo 


roe U (p) — n306paxkeHve BXOMHOTO HalipsKeHHA: 
OO 
pes \ eP' y (t) dt: 
0 


¥ (p) — u306paxkenke NepexoqHOH MpOBOAUMOCTH WenH. 
Murerpad B KOMIMJI€KCHOH MaocKkocTH MmpH f>0 paBeH cyMMe 


BbIyeTOB B MOmocax U(p) u Y (p), pacnomoxXeHHbIxX Ha MHHMOH Och 
H cyleBa OT Hee (pxe. |). 


Ecnu u(t) 3aqaHo TpHrOHOMeTpHyecKHM pxAZOM @ypbe, TO Z,,,, 


TakKe MomyyaetcA Kak pA Pypbe. UrTo6bl mowysuTb BbIpakenue 
WA t,.,, B BUAe CYMMbl 9KCIOHCHILMAIbHBIX H anreOpanyeckHX PyHK- 
WHH, HeOOxXOMHMO u(t) 3aqaTb YpaBHeHueM, 

Tokw i,, H é,,,, MOXKHO BbIPASHTb TaKHMH 2%Ke MNTerpasamn 
B KOMIVIEKCHOH MOCKOCTH, 3Ha4YeHHA KOTOPbIX OMpeesAIOTCA AAA i, 
CYMMOH BbIYeTOB TOJbKO B MOmocax Y (p)u gaa i 
TOB TOJbKO B NOstocax U(p). Tora t 


STHX HHTECrpaJIOB: 


yem CYMMOH BBIYe- 


yom ONpeAeJIUTCH Kak Pa3HOCTb 


; ; : l l 
i gem = i beg = 55 {u (p)¥ (p) e "dp — 5 \ Y (p)U(pje”"dp, (5) 
C, C, 


rae C, — KOHTYp HHTerpHpoOBaHHA, BKJNOUAIOINHH TOJMbKO Mosoca Y (p), 
pacnOJIOKeHHble JeBee MHHMOH OCH (pxcC. 2). 


BropolH HHTe1paJl paBeHCTBa (5) BBIMHCJIAeTCA JerKO, TaK Kak 
Y(p) umMeeT orpaHHueHHoe 4HcO NMomocos. Bplyncenve nepsoro 
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HHTerpasla 3HAYHTeCbHO YMpOulaeTcH, eCJIH y4eCTbh NepHOAHYHOCTh 
u(t) H OMpeweATb YCTAHOBMBIIeeCA 3HaYeHHe TOKAa TOJbKO Dus nep- 
Boro nepHota (O<C?f<T). Toraa u306paxenne Bxo_Horo nepuogn- 
4YeCKOFO HalpxKeHHA paBHo: 


‘i 
{u (t)e~P dt 
=: Uy (P) 
aa 7 a IT 


‘ 
—~ pT 

roe U, (P= |U We “dt —w306paxkenue BxXOAHOrO  HanpaxKeHtisn 

5 AJA MepBoro nepHosa Cc Hayasa oTcueTa 





BPeMeHH, 
Puc. |. Kontyp unterpu- Puc, 2. Kontyp uurerpupo- 
DOBAaHHA, BK JUO YAO ik BaHHA, BKIAOUaIOULHA MOwoca 
TOAbKO Momoca Y (p). U(p) u Y (p). 


TakHM o6pa30M, i ONpeWeuIAeTCA KAK Ppa3HOCTb HHTerpasios 


: f Uy (p) 
es =u, (2) ¥ (p) dp —\ ty (p) 0M! ap. 
1 C 


“ 


yom 


Iepppii HHTerpan onpemeaserca BblyeTaMH B MOvOocax BCero TlOJ- 


WHTerpasibHoro BbIpakeHia [U,(p) u Y(p)], a Bropok uurerpan 
TOJIbKO B Mouocax Y (p). 

OnucaHHbli MeTOM MpHrogeH Da MOObIX KOpHei. Onnako BBH- 
AY OTHOCHTeAbHOH CJIOKHOCTH CTO HME€eT CMBICJ MIPHMeHATh TOIbKO 
AIA COMIX WelleH, KOra MPHMeHeHve APyrux MeTOZOB 3aTPyI- 
HATeIbHO. Kpome Toro, B cjyyae elle H CIOKHOTO BUA KPHBBIX 
HaNpaAKeHHA HeEOOXONMMO BBIYHCJATD fyem JIA BCCX Y4aCTKOB Me- 
PuOa, YTO 3HAYUTEbHO YCOXKHACT MeTOL. 


4. Tpadhoananuruyeckue MeTOLbI 


K rpadoaHaiuTuyecKHM MeTORaM OTHOcaTCaA MeTon Unnal[JI. 10] 
H mMeton B. ®. Ta6auuucxoro [JI. 11). 
a) B merode Yuna ucnonp3yerca npHHuun HajoxKenna, Hecu- 


3] 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


UYCOHTaJIbHOe = HallpaeKeHwe, HaNPHMep, MpPAMOYTOJIbHOH copMET, 
nunooOpa3Houw, TpaneievialbHo, noBropsrouelica 9KCNOHEHTHI, 


packaqbIBaeTCA Ha CYMMY OoOJIee MpOcThIX KPHBBIX, CABHHYTbHIX BO 
BpeMeHH (pue. 3). 

YCTAaHOBHBIWUAACA BbIXOLHAA (YHKUMA paBlia CYMMe BbIXOJIbIX 
@YHKWHH OT KaxkoH cocTraBasroulelt KPHBOH Np ycTpeMueHuu uHC- 
Jia COCTABJISIOUWMX K GOeCKOHeYHOCTH. 

Hacrosuuit Me€TOR MO cpaBHeHuIO c pa3ioxwKenvem B pa. Dypbe 
Kopoye WM MaeT pe3yJbTar B BHJe 
CYMMbI JKCHOHCHUHAAbHbIX HM avire- 
Opanyeckux cyHkunk. Ilo cpasue- 
HHIO C APYrPHMH MeTOJaMH HMeeT 
MpOcTylo HM JOCTYNHYIO MaTeMaTiH- 
YeECKVIO OCHOBY. OAHaKO OH Me- 
Hee TOYeH, KpONOTINB HM JIA 
CJIOMHBIX KPHBbIX Ha@lIpPA2KeHH| pe- 
KOMCHHOB2H ObITb HE MODKET. 

6) B. ®. Ta6aguuckult mpej.io- 


=_ 


y(t) 





Puc. 3. Teomerpueckoe pa3noxKe- Puc. 4. Tpaduyeckoe onpesenenne spe- 
HHe HevHHYCOHAAIbHOH  KPHBOH MeHH IIpOOKHTeAbHOCTH NepexogHoro 
Hall psDKeHHA Ha OOTee MpOcTble KPH- mpouecea, 

Bble, CIBHHYTbIC BO BDeMCHH. 


KH H3AUHbI MeTOA rpaduyecKkoro nocTpoeHua npu6.nKenHOrO 
BbIPaKeHua unTerpasa JtoamMeJia Jd HaXOKDCHHA yCTaHOBUBUeroca 
3HAYCHHA TOKAa (puc. 4). 


B 3TOM MeToge MO KpuBOH MepexoAHO! MpoBposuMoctn rpatbu- 
yecKH ONpeyeineTca BpeMaA fy B TeYeHHE KOTOPOrO 3aKaHunBaeTCA 
nNepexOHbIM Mmpowecc (BPEMA «NMpakTHYeCKOH MPOROMKUTebHOCTH> 
hepexoaHoro mpouecca). 


Bpema ¢, pa36upaeTca Ha mM paBHBIX HHTepBaslos. Bnpaso or 
TOUKH f, TO OCH BPeMeHH OTKMaNbIBaeTCA OTPe30K, PaBHbIli uccue- 
AYeMOMy HHTepBaJly BPeMeHH, HW TOKe pa3zsOuBaercaA Ha YacTH TaKOH 
Ke JLMIMTe/IbHOCTH, YTO HW OTpe30K f¢,. KpuBaa HanpaxkeHuA Cc 3a- 
QaHHOH HayabHOW OPAHHATOH CTPOHTCA BIpaBo OT TOUKH fn, a 3a- 
TEM BJIeBO OT TOUKH ¢, TpomewKaeTCA TAA OTPHUAaTebHoro Bpe- 
MeHH u(—f). 
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Ilo mocTpoeHHbIM KpHBbIM y(f) H BxXOAHOrO HallpaxKeHnA u (ft) 
BbIVHCJALOTCA OPAHHATbI HCKOMOTO TOKa TIO BbIPaxKeHUlo 


in =} Ve AU,» 


qg=0 
roe i, =i (mAr); 
it 
qg+k==m, unmekc g u3meusetca oT 0 20 m, unmeKkc k 4H3- 
MeHAeTCA OT m go 0, 


TOYHOCTbh MeTOAa ONpesesAeTCA MOPpewHOcTbiO, ¢ KOTOPOH Hait- 
AlCHO BpeMA ¢,, H U4HCJIOM HHTeEpBaJIOB, Ha KOTOPbIe pa3ZeyeHO 


Bpema ¢,. OTOT MeTOR, KaK BCe rpadpHyeckHe MeTObI, He Maer 
AHaNHTHYeCKOFO BbIPAKeCHHA YCTAHOBMBUICrOcA TOKAa, 
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IKBUBAJIEHTHbDIE CXEMb!I ABTOTPAHC®OPMATOPA 


Kano. mexu. nayk, douenm I, B, Seseke 


Gacto MpH cocTaBJIeHHH 9KBHBAJICHTHBIX CX€M JIA ABYXOOMO- 
TOUHBIX TPaHC(oOpMaTOPOB HW AIA aBTOTPpaHCPopMaTOpoB He YYHTHI- 
BalOT B3aHMHOM HHAYKTHBHOCTH MexKAY OOMOTKaMH, OOyCOB/IeHHOH 
MarHHTHbIM NOeM B BOBAyxe. Takoe JOMyWeHve He COOTBETCTBYeT 
HeHCTBHTeJIbBHOCTH H OHO He MpHMeHAeTCA TPH PpaCCMOTPpeHHH MHO- 
rooOMOTOUHBIX TpaHcdopMaToposB, Tak KaK NMPHBOAMT K HeBePHbIM 
pesybTatamM. Takoii TeOpeTHYCCKH HeMPaBMIbHbIN MOAXOM K anaJH- 
3y ABJICHHH B ZBYXOOMOTOUHOM TpaHcdopmarope H B aBTOTpaHcdop- 
MaTOpe MIOX H B MeTOMHYeCKOM OTHOIWeHHH, TaK KaK OTCYTCTBHE 
eXuHOObpa3HA C aHaJIH30M ABJICHHH B MHOTOOOMOTOUHBIX TpaHcdop- 
MaTopaX BbI3bIBaeT HeOyMeHHe y yualluxcd. OKBUBaJICHTHAaA 
uf 


*« “ae ,, 








Puc. 1. Cxema ycTpoiictTBa Puc. 2. PacuerHad cxema, cofep allan 


aBTOT paHc(opMatTopa. aBTOTpaHcopMaTop, KOTOpbId He HMeeT 
MarHUTHOFO TOA B BO3AyxXe H OOMOTKA 
KOTOpOrO He OONafaeT CONPOTHBACHHEM. 


cxema JByXO6MOTONHOrTO TpaHcdopMatopa, YHYHTbIBalollad B3aHM- 
HYIO HHAYKTHBHOCTb MexKAy O6MOTKaMH TpaHcibopMaropa, o6yCu0B- 
ACHHYIO MA@PHHTHbIM Moslem B BO3AYXe, H3BeCTHa B MepHOAMYeCKOH 
auteparype [JI. 1, 2]. TIpocro sprpoyq TakOH CXeMbI aH aBTOPOM 
(JI. 3]. | 
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B HacTosieH CTaTbe JaeTcH aHaJOrM4Hbiii BbIBOA JWI 3KBHBA- 
J@HTHOH CX€Mbl ABTOTPAaHCdopMaropa. 


Ha pue. 1 u 2 Noka3aHbl aBToTpancdopmatop u ero pacuernasr 
cxeMa, QuleMeHTbHI 7, H fy MPeAcCTaBAAIOT COMpoTuBseHHA acrTelf 
OOMOTKH aBTOTpaHCctopMarTopa, MMEIOULUX COOTBETCTBEHHO W 1 — We 
BHTKOB H Wy BUTKOB. OviemeyThr L,, H L,., o6laqalole B3auM- 
HOH HHYKTHBHOCTbIO M,, yuHTbIBaloT WWJIt yKa3aHHbIX yacTelt o6- 
MOTKH MarHHTHoe Mowe B BO3ayxe. EMkocTb MeKAY 3/1eEMeHTaMH 
O6MOTKH H MeK1Y OOMOTKOH HW CepfeuHHKOM He yunTbIBaetcH. Bee 





Puc. 3. SkKBuBaneHTHaA CXe€Ma aBTOTPaHcOpMaATopa, cOMepxKallasl 9TeMeHTHI, 
oOlaqaioulne B3aHMHOH HHAYKTHBHOCTbIO. 


BHTKH OOMOTKH aBTOTpaHcdopmaTopa B CxeMe puc. 2 MpoHH3biBa- 


FOTCH OJHHAKOBbIM MATHHTHBIM NOTOKOM B cTastu , Hw no sTOMy 
OTHOMICHHe Harps KeHHit 


U ld Wy 
Vow Wo 


HawarHvunpalolllan CHa 


Ipeactasum tok /, B BHAe ABYX COCTABJAIOULUX: 
| ecm ae Ly ens ae 
iw, @, 2 IF 23 


; F 
rye Is = a HaMarHHYHBaloulan COCTaBJIAlWOWaA TOKAa; 
1 


w e 
= ac" 9 — Harpy30uHad COCTaBJAIOLaA TOK. 


Sto BbIpakenve 1a ToKa 7, nosBormeT nepeliTH K 3IKBUBaeHTHO! 
cxeme (pxc. 3), ComepmallleH HealbHbIM TpaHccbopmMaTop c Kosddu- 


w 
LHeHTOM TpaHcdopMalun n= —.. Ha cxeme 
2 


Z,=1,+jol,,, Z,—r,+jol,,, Zy,=joM, 
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H Z,,— ConpoTupsenue Toky /,,.. Hanpsxenue 


- ° oo Wy e __ &2 » 
Maa Zi A 


Wy IF 1F* 

Tipeo6pasyem 9KBHBaJIeHTHYiO CxXeMy TaKHM o6pa30M, 4YTOObI 
HeaAbubii TpaHciopmatop Opt y ee BbIXOQHbIX 3axKHMOB. Jin 
3TOrO COCTABHM YPaBHeHHA NO BTOPOMy 3aKOHy Kupxroda via mep- 
BHYHOrO HW BTOPHYHOrO. KOHTYypos (pxc. 3): 


UO, = (Zp Zot 22 yg) A Ziphip — (Zo + Zing) fo, 


Ww 


ue ao php tb (Zot Zine) hi —Zol>. 


if 4 ae . . Ww ae 4 « w@ of : 
Toacrapaaa 8 9TH ypapHenua U, = o, U2 u l= 5, /» NOJIYUHM: 


OU, (Z, 42.422 yg) tp Ziplie — (Zot 2 ae) ge fo» 


We « f oes We ; s > 2 Lea I 
Ti ae Liphip + (Zot Zang)! £35, 2° 
IlogctaB.aa B meppoe ypaBHeHve /,—/,—J/,,, Bo Bropoe /,=/,,-++ 

‘. : 
. : , Ww 
+-1, H yMHOKasi BTOpoe ypaBHeHHe Ha a MOJLYYHM: 
2 


Oy=| ZypZrt 22 yg — Gt (Lat Line) lt | Zumt Gt (Zot Zine) lla 
“y mee . sy : wa ° 
U,= 7 a iG = IY Ly— Z we | f+ [Zue+ ot (22+ Ze) [lie 


ITHM YpaBHeCHHAM COOTBeETCTByeT HCKOMadA 9SKBHBaJIGHTHaH CXeMa, 
noka3aHHad Ha pic. 4. Ee 3/leMeHTbIl 


ww 


Z=Ly+2,+2Ly, a (ZZ ye)> 


| @y EF fw 3 
Zu= as | ar — 1) 22 Za | 


I w | \w, 
_«¢ . | 
- Zu = 41r T , (Z.-+ Zug): 


3ameTHM, uTO MpakTwueckad ,TOWHad“ S3KBHBaJIeHTHaA CXxeMa 
Jin aBToTpaHcibopmatopa (puc. 5), Tak Ke Kak WM AJA TpaHcdopMa- 
ropa, OCHOBbIBaeTCA Ha T-o6pasHol (TOUHOM) IKBHBaJICHTHOM CXeMe 
aad deTbipexnosochuka [JI, 4], Ona oTsauuaeTca OT CXeMbI, NIpHBe- 
jenuol B ctatpe A. HM. Jlapescxoro [JI. 4], muiib HanuuneM Mfeab- 
Horo TpaHctpopMaTopa C KOMMMIeKCHbIM KOS@PHUMeHTOM TpaHcdopMa- 
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re Ui, 
HH, paBHbIM KO3s@uuuenty A yeTHipexmosocHuka =. } B Ta- 
2x 


KOM BHJe llpakTHyecKad ,TOUHaA“ 3KBHBasIeHTHad CXC€MA MaBHO H3- 
BeCTHA B HHOCTpaHHoh wMTepatype |JI.5,6], omHako ee BbIBOL 
MOYeMY-TO HE CBASbIBaJICA C OOIeH TeOopHeH yeTbIPeXMOJIOCHHKAa, Kak 





Puc, 4, T-o6 pasHad 9KBHBaJIeHTHad CxeMa aBTOTpaHcibopmaTopa. 


3TO CcelwaHo B cTaTbe A. Ti. Aapesekoro {[JI. 4]. O6nraHo npuMe- 
HAeMble mpHOMKeHHbIe = T’-oOpa3sHbie 9KBUBaJICHTHbDIe CXEMBI [Is 
TpaHc*opMaTOpoB HW aBTOTpaHCopMaTopoB oTuaHyAaIOTCA OT TOUHOII 
[’-o6pa3sHoH CXeMbI (pHc. 9) TEM, UTO ROO RE Avene ee OpManne 





Puc. 0, P-o6pasHaa akBuBaNeHTHad CxXeMa aBTOTPaHeopmaropa. 


HeabHoro TpadcPopMaTopa NpPHHHMalOT .paBHbIM. HOO MOsysIO 


\ 
Kos@unuenta = 7 = Use) JH60 OTHOUIeHHIO 4UHCeN ‘BUTKOB <4 , 
2x a 2 
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OBOBLILEHHbIE KOOPJLHHATbI TOKOB H_ HATIPSDKEHHH 
QJIMHHbIX JIMHHA JEKTPHYECKHX CHCTEM 


Kan0. mexu. Hayk, Odouenm P. H, Kapaes 


Bseenne 


TlpoektHpoBaHue BW CTPOMTebCTBO JITHHA BeCbMa OOVIbILIOK Mpo- 
THXKCHHOCTH HavaJICCb JIMUIb 3a MocmemqHee mecaTHeTHe. JLo sToro 
AWHMM 91eKTPpH4eCKHX CHCTeM UMeJIN JWIMHY, BeCbMa MaJIy!0 IIo 
CpaBHeHuw c ZAHHOM BoMHEI 50 ey. Ilostomy NepexoAHble Npoleccn! 
B JWIHHHbIX JIMHHAX PaHblle HHTepecoBaJIH TpakTHKy JIMUIb B CBA3H 
C mpo6smemoli aTmMociepHbIxX MepexanpsxKenuli, ycaonui padoTot 
H3O0ALHH, PPOBOZaINHTbI WH T. Tl. OTH BOTpOCb pelllaylvCb MPHMeuc- 
HHeM MeTOJla HamoxKenua aekrpomarnuTublx BoH (JI. 1]. 

B nacTosulee BDpeCMaA NMocTaHOBKa pacCMaTpHBaeMOTO BOMpoca 
W3MeHWlach B KopHe. Tlossuaucb siMHHM c HanpsKenuem 400 Ka. 
Benecrave SHaYHTeIbHOM JWIWHbI JMNM WU HaJIMuuA MpOAOIbHOK 
H Monepewnoh KOMMeHCayHM B ycTaHoBKax 400 Ké MOTYT BO3HHKHYTb 
KaU4UCCTBeEHHO HOBbI€ ABJICHHA, He HMCIOULMe MCCTO B JIMHHAX MeHbUIC- 
ro Halpsxkenua. B cBa3H Cc 9THM MO-HOBOMY CTaBATCA BOMPOCb! Oo 
BHYTPeHHnx Mepenanpakenunx {JI. 2, crp. 88]. 

OcnoKHMANCb HM YCAOBHA paooTH peselHOh 3aUlHTb JIMHHH. Oc- 
HOBHag 3auluTa wHHHH 400 Ke pearupyeT yepes ABa MepHowa wacTo- 
rot 50 24 Mocvie Hayaa KOPOTKOFO 3aMbIKaliMwA, T. €. B YCJIOBHAX 
nepexoyHoro mpouscca B AHHHH [JT 3 u 4]. 

Ilpa KOpoTKOM 3€aMbIKaHHH HalpaAKeHHA B OTCJbHbIX YWaCTAX 
cucTembl (HMCIOMLeH xOoTA Obl YACTHYHO 3a3eMJICHHbIe HYJICBbIe TOU- 
KH), Kak Iipapuo, He MoBbiuaioTca. B cpasa c 9THM TpaHcdopMa- 
TOPbl HW PeaKTOPbl, MpeqHasHayeHHble AWA KOMMCHCalMH €CTECTBEH- 
HOrO EMKOCTHOTO 9PPekTa AHHH, MpoMOMKaloT paootaTb B Mpeye- 
fax JIMHeHHOM YacTH XapaKTePHCTHK. OTO 3HAUHTebHO yipollaeT 
3amauy, Tak Kak B CBA3H C STHM pacueTy MOMMCKUT CxeMa, COCTAB- 
‘j@HHad HQ JIMHeLHbIX JIeEMeHTOB. B cBx3H C 3THM OrpaHHYMMCH pac- 
CMOTPCHHeM JIMlib JIMHeHHOH 3a aun. 

B HoBbIxX youoBuax OOHapyKusacb HeocTaTOuHaN paspaboTKa 
COOTBETCTBYIOULerOo pazqela TeOPeTHYeCKOH IJeKTPOTEXHUKH. Jae 
qnuetivad 3anadga ue Obima o6ecneyeHa HeEOOXOAHMbIM BBIYHCIUTCJIb- 
AbIM allapaToM, AalOUlMM BO3MOXKHOCTh HahTH MepexoAHbIN Mpo- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


fecc MpH KOPOTKHX 3aMbIKaHHAX MH JAPyYrHX Hapylie€HHAX HOPMaJIb- 
Horo pexkuMa padoTtnl sHHHH. Metoa Hasomenusn Bown [JI. 1] Henpn- 
roeH JWIA BbINOJHEHHA PacYeTOB Ha OTHOCHTeJIbHO OOJIbLIHX MHTep- 
Bajlax BPeMeHH. 

BoJIblyio MOMOLWLb B 3TOM BOMpoce OKa3au THHaMMyecKHe Tpex- 
(ba3Hble MOMeIH SIeKTpHyecKkuX cHcTem [JI. 5]. OnHako pe3ybratbl 
UCCIENOBaHHH Ha MOJIeIAX JOJKHEI ObITb JONOHEHbI ahasuTHye- 
CKAMH PaC¥eTaMH MpoOLeccos, 


Cneayer OTMETHTb, UTO 3aMpaHwuHan JHTepaTypa MO 3TOMY BO- 
mpocy BecbMa orpaHuyeHa. Tlonyunn ocBellleHve JIMIUb OTZe/bHbIC 
3NCMeEHTHI STOH 3aauH, a HMEHHO BOMpOCch! NpeoOpa3s0BaHusH Tpex- 
(basHbIx CHCTeEM B OAHOMA3HbIe, NPHMeHeHHE OAHOMA3ZHbIX PaCUeTHBIX 
ctosios {[JI. 6], nonbiITKH uCnOub30BaHHA ONepaTOpHOrO MeTosa 
Jl. 7] u +. a. VYaopnerBopHTesibHOrO AaHAJIMTHYeCKOTO pellleHHA 3a- 
Hau B ITOH JIMTepaType HeT. IJro, OYeBHAHO, OObACHAeTCA OTUACTH 
TeM, UTO 3a PYOCXRKOM CTPOHTebCTBO H MPOeKTHPOBAaHHe JIHHHH Becb- 
Ma OONbIUIO MpoTs2xKeHHOCTH He NOMyYHJIM TOTO pa3Maxa, Kak Y 
Hac Bp CCCP. 


PaccmMatpyHBaemomy Bompocy B CCCP 3a nocmenqHwe 5—6 ser 
Vaerisiocs MHOoro BHuMaHHA. M3yyanucb BO3MOXKHOCTH NpHMeHeHHA 
y&Ke H3BECTHBIX MeTOZOB pacyeTa: onepaTopHoro MeToga [JI. 8], 
uliterpana Dyppe {JI. 9]) meroma xapakrepucTuk [J]. 10]. Botan 
IPC LIOMKeHbI HOBbIe METOAbI pacueTa, HalNpHMep «MeTO IPHBeNeHHA 
K vcTaHOBMBluemyca pexkumy» [JI. 11]. Srv paG6otn BHABHA BO3- 
MOMKHOCTH 3THX MEeTOOB. 


OTMeTHM KDPaTKO, YTO BCe 3TH METObI NpeAMOJaraioT JIHWb YHC- 
JeHHoe pelleHHe 3aauH, KOTOPOe HHOra MOMyyaercA PTPOMO3AKUM. 
Yacroruple Metrogp [JI. 9 wu 11] mpeanonarator npwmMeHeHHe pacuerT- 
HbIX CTOJIOB, KOTOpble JOJKHbI 3HAUHTeJIbHO OOeErYHTh NomyueuHe 
pesyIbTaTOB pu pacueTe CJIO%KHIX cxeM. IIpH 9TOM Mowryyaerca, 
uUTO BpeMA, 3aTpayHBaeMoe Ha pacueT, H TPyAHOCTH 3TOrO pacueta 
MaJlIO SABHCAT OT CJIOMKHOCTH paccuHTblIBaemon env. Tlostomy 4ya- 
CTOTHbI€ MeTOAbI HMCIOT TIPCHMYLULECTBO H MOyuaT pacipocrpanenne 
JWId PaCueTOB BeCbMa CJIOMKHDIX IleleH, HO He WesecooOpa3nbl AWA 
pacueToB H HcceOBaHHH elle MaJIOH H CpeHeH CJIOMKHOCTH. 
[3 HeKOTOPBIX H3 9THX MeToROB [JI. 8, 9 wu 11] pacueThr Mpou3sBorATcA 
He C C€4MHMH (PH38HUeCKHMH BeJIHYHHaMH (Cc TOKaMH H HalpsAKenns- 
Mit), a Cc HX H306paxkeHuamH. Tlostomy onn He O6sahaloTr Harisay- 
HCCTbIO H He MOryT ObITb XOpOWeH OCHOBOH AIA H3yYeHHA TeOpuH 
MepeXOAHbIX MpOWeccOBR B AVIMHHbIX JIMHHAX. YUMTHIBAA BHIMMeyKa3aH- 
(loc, N@Ib3A CUBTATb, 4YTO 3afaya O NepeXOAHbIx Mpoleccax B JWIMH- 
HbIX JIMHHAX V2Ke NOMYUNa YAOBJIETBOPHTeJIbHOe pelueHHe. Takoe 
pelleHHe eCTeCTBeHHO OblIo Obl HCKATb B KypcaxX MaTeMaTHUeCKON 
musukn [JI. 12 u ap.], rae Bompocy 06 HHTerpHpoBaHnHn AHdpdepen- 
IMaJIBHbIX YpaBHeHuh HWITepecylollero Hac TuNa Yileeno OovIbluloe 
BHHMaliHwe. OnHako NOApOOHO pa3spaOoOTaHHbIM KJacCHYeCKHH MeTOL 
COOCTBEHHbIX (YHKINH MO CHX Nop He NOJYYHA MpH¥McHeHHA MIpH 
pelleHun paccMaTpHBaemoro sompoca. Jeo B TOM, 4TO 3amaua 
lrypMa-JluyBudia MpeaqnouaraerT JIHUIb «KCAMOCONMPAXKeHHbe» rpa- 
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HHUHbIe YCIUBHA Ha@ KOHMaX CHCTeMbI C pacnpemesieHHbIMM NMapa- 
MeTpaMH (xoJocTOoH XO WIM KOPOTKOe 3a4MbIKaHHe, HOO ycCOBAS, 
KOTOPbl€ ABHO He 3aBHCAT OT BpeMeHH). 7 


Ect B KaveCTBe OCHOBHOH paCcueTHUH BCLINUHHBI, Kak 9TO Cile- 
NaHO HUAKEe, MDHHATb 3apa/h 
Q(x, ==), Dy (l) X4 (x), (1) 
R 


MpPOXOTAMLMH yepe3s MomepeuHoe ceyeHHe TpOBOAa JIMHHH, KOTOPHEIII 
CBA3aH C TOKOM H Hampsi2keHHeEM B TOM 2K€ CeYCHHH COOTHOMWeHHAM!: 


é OQ (: 
i (x, f) = & ‘) ’ (2) 





u(x, t= —— (3) 


“l 





rae C— €MKOCTb JIMHHH Ha CXHHHILY AJIMHbI, TO YKAa3aHHOMY BbIILe 


Tpe6oBakHio OyAeT YAOBJCTBOPATb JIMWUb FpaHHYHOe YCIO- 
BHe €MKOCTH (puc. 1|,a) 





l 
os sa oat {ic dt, 
HJIH 
1 AQ Q r 
GEC lpn: me 
Q,é YY Ge =L 
qi C of b 
a) F 0 F 
Puc. 1. Kpaesple ycOBHA AJMHHOH JHHHH. 


TlevCTBUTeJIbHO, MOACTABJAA B paBeHCTBO (4) BbIpamKeHHe WIA 
3apana (1), Momyyaem COOTHOLIeHHe 


pee ONG che 
Cyndi e 
o6ecneynpaiollee ,CaMOCONpsxKeHHbIe* TpaHv4Hble ycwoBuaA, 
OgHako ycJloBHe HHAYKTHBHOCTH (pxc. 1,6) 
1 0Q__ , a2Q 


C, 6x oft (9) 


di 
u,=L ip) Ha 





He GyeT yAOBMeTBOPATb YKa3aHHbIM TpeOoBaHHAM. B cBaA3H Cc 9THM 
OPTOrOHaJbHOCTb (@YHKIMH Tak, Kak 3TO (hOpMyJIMpyeTcaA B 3afaye 
{typma-Jinysussa, He OyeT HMETb MeCTO, T. e. 


l 


\ X, (x) X, (x) dx 40. 
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Vimeetca H Apyrad BO3MOXKHOCTb, a HMCHHO ponsBemem 3aMeHYy 
NePpeMCHHBIX H B Kau¥eCTBE OCHOBHOH paCuCTHOH BeJIMUNHEI NpHMeM 
HanpaxKeHve (3). Ho rorja «camMocompsxKeHHble> Kpaesble yeuo- 
BHA He MOy4alOTCH PH HaMHYHH COCpeLOTOUeCHHO! eMKOCTH. 

Takum O6pa30M, CX€MbI KOMM€HCHPOBaHHbIX JIMHULI 3JICKTpuye- 
CKHX CHCT€M He YOBJeTBOPAIOT OrpaHuyenHam 3anaun Lrypma- 
JIMyBHJIA, H MOTOMY MeTOX OpTOrOHaJIbHbIX PYHKLHH B TOM BuHZe, 
Kak OH OObIUHO faeTCH B KypcaxX MATeMATHUeCKON (PH3HKH, He MO- 
KeT OITh HCMOb30BaH JWI PeWICHHA paccCMaTpHBaemoll 3amauH. 

OjHako, CCIM BbIUHCICHHA pacnpocrpaHuTb He TObKO Ha JIW- 
HHIO, KaK 9TO CewlaHO BbIllle, HO M Ha BCIO CHICTeMY B IeJIOM, OpToro- 
HaJIbHOCTa COOCTBEHHBIX YHKUMH B OGOOLLEHHOM CMBICMe Bce Ke 
OyeT HMETb MecTO B Cxeme 6e3 MOTepb — cM. Mpusox*Kenve, Buruu- 
CJCHMA NOYYaIOTCH HarvIAHbIMH HW MpOCTbIMH, eCJIH B KayecTBe pac- 
ueTHOrTO anmapaTa MpHMeHHTb ypaBHenuve JlarpanxKa (o6o6uleHHbIe 
KOOpHHaTbI). Meton sToT paspa6oraH WH MexaHH4ecKHX cucTeM 
(JI. 13 u 14], 8 aacrHocru Ha KmaccHuecKom WpuMepe rHOKon HHTH. 
IIpuMeHad 3teKTpoMexaHHyeckylo aHasoruio Maxcpeaa (lepBasx 
cuctema [JI. 15]), aT pesysbTraTbI MbI YaCTHUHO CMO2%KeM HCHOMD30- ° 
EBaTb HW AIA PelleHHA PaccCMaTPHBaeMOl HaMu 3amaun. 

IIpH pacueTe Tpexdba3HbIx CHCTeM MpHMeHsIOTCA Ipeo6pa3osa- 
HHA HX B OHOAa3HbIe CX€MbI MOCMeIOBATebHOCTeH, COCXHHeHHBIX 
B COOTBETCTBHH C paCCMATPHBaeMbIM BHJOM KOMMYTAaLIHM (moBpex- 
eHud) B Tpexda3Hol wenn. Ecm KOMMyTallMn mMpemuectByer pe- 
KUM Tak HAa3bIBAeCMOH HOPMAJIbHOK Harpy3KU, TO efO MOXKHO Bbie- 
JUTb, IPHMCHAA MeTOX HaJlOKEHHA, H HAliTH OTMeJbHO CHMBOJINUe- 
.CKMM MeTOOM. Takum O6pa30M, Halla 3afaua CBOAUTCH K BbIBOLY 
opMy/I BKMIOGeHNA CHHYCOMAaIbHO 3. A. Cc. Ha ANHeMHbIe OLHO- 
(a3Hble CX€MbI, pH HYJICBbIX HAWQJIbHbIX YCJIOBUAX, 

Metog o606meHHHX KOOpANHAT [JI. 18]. Kax usze- 
CTHO, MepexOHbIe Mpolleccbl B JJIMHHbIX JIHHMAX ONNCbIBaIOTCA 
YpaBHCHHAMH B UaCTHbIX IIpOH3BOHBIX: 


Ou ; Oi Oi Ott 
Sigg eg eG ape ge = Ona 


roe r,, L, u C,—akTHBHOe CONMPOTHBJICHHe, HHAYKTHBHOCTb HI 
€MKOCTb (NepBHYHbIe NapaMeTppl) JIMHHH Ha 
CMUHUILY IJIMHbI. 


VioacTaBiad B 3TH ypaBHeHua cooTHOUIeHHA (2) u (3), Mowyyaem 
AJA 3apaya ypaBHeHHe B YaCTHbIX MPOH3BOAHBIX: 


PQ, OQ , AQ 
2 fens 
aor eed iy eee (6) 


rie v= ——CKOPOCTb pacClpocTpaHeHHA  93JIEKTPOMArHHTHbIx 
LC, BOJIH B JIMHHH 6e3 MOTepb. 
Jina peuleHHa 3amauu, kKpome muddepenHyvasbuHoro ypaBHeHHa”, 


HeOOXOAHMO elle 3HaTb KpaeBble HW HayaJbHble ycoBuA, 





4] 
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Kpaepble yCOBuA MOryT ObITb NoOwy4eHbl H3 CX€MbI BKJUOUCHHA 
<MHuW, Tak Kak m—pegnoviaraercd MpHMeHHTb MpHHIWM HaJloKeHHs, 
HaYaJIbHble yCOBHA OyAyT: 


Q(x,0)=0, | —0, (7) 


t= 0 





i IpHMeHUM MeTOR pasqereHHa MepemeHHEIX Pyppe—Bepuysau JI. 12], 
vt. e. OyMeM HCKaTb pelleHHe B BHAe MpPOH3BeAeHHA ABYX MHOXKH- 
reeH 


Q«)=\p, (t) X, (x). 


TloncTaBuM OHO ¥acTHOe pemeHHe B ypaBHeHHe (6). Tlonyaum: 





tt d 
X, (x) + +X, (x) =0, (8) 
" r,t 
POT POT ae OS! (9) 
iIpH sTOH xe MogcTaHoBke KpaeBble ycuIOBHA (4) uw (5) 3amuulyTca 
8 BH: 
. Ci — 
Xe + 2%) | =O 
x wc, 22x (| =. (10) 
2 (%)-b A Pr (f) ° * es. 








Hauyaubupie ycoBua (7) Aa m060H KOOpAMHAaTb! x OyAyT: 


p,(0)=0, |p, (|, =9. (11) 





TakuM o6pa30M, BMeCTO 3afa4H HHTerpHpoOBaHuA ypaBHeHHA B YacT- 
HbIX IIPOH3BOMHbIX Mbl HMeeM Be, HO Oosee MpocTple 3afayH, 
A HMeHHO: 

1) HaxomwaeHHe peuieHia OObIKHOBeHHOrO juddepevna.ipHOoro 
ypaBHenua (8), KoTOPpoe yAOBeTBOpANO Obl TpaHH4HbIM YyCJIOBHAM 
(10), T. €. yCAOBHAM B Pa3HbIX TOUKaX JIMHHM (xX =X, H X =X»), H 

2) 3aqaua HHTerpHpoBaHHaA OObIKHOBeHHOrO AudPepenWHasbHoro 
ypapHenna (9) Cc HadaJibHbIMH ycioBHaMH (11). 

Ileppaa 3amaua pacnagaeTca Ha Ba BoMpoca, a HMCHHO: 

a) HaxomKZenne opm KoueOannit X, (x), KOTOPble Ha3OBeM »PyHK- 
(WHAMH paciipeyevieHHd*, 

6) Haxom@eHHe (byHAaMeHTaJIbHbIX, WH COOCTBeHHBIX UHCedI d,, 
pH KOTOPbIX CyllecTByeT pellleHHe KpaeBou 3aqa4H. ; 

Ilpenno0xuM, 4TO Halla cucTeMa COAepKHT M JMHHW HH 
y4aCTKOB JIMHHH, HMeIOULMX pa3Hble NepBHYHbIe NapaMeTPpl HW AVIHHBI. 
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lIpowHtTerpupyem ypaBHeHue (8) wu 3amuillem BbIpaxeHue 3apana AJA 
O060H H3 3THX JIMHHH B BHLe: 


Q x)=Y t) | A, sin —* x 4 
oak ) yn | k (moi cae 
me 
+-B, (m) COs Fer? | + Po (t) X, (m)? (12) 


re o,=y 4, —vacTorhl COOCTBeHHbIX KOJe@OaHHH CHCTeMHI; 


Po (t)X 9 (my — Claraeman B COCTaBe 3apAfa, COOTBeTCTBYIOINaA 
KONeOaHHio w,==0, KOTOpad NoApo6HO GyeT pac- 
CMOTPeHa HWDKe, 


Bpipaxenua (12) aaa kaxkgqoro KkopHa & cogepxKat 2m nocrosn- 
ibIX HHTeCrpHPOBaHHA, KOTOPbIe JOJI2KHbI ObITb ONpeAeseHbl H3 Kpae- 
BbIX YCJIOBHH JIMHHH (HIM yyacTKoB JHMHHH). IIpx 3TomM HeOo6OxOZHMO 
HMeTb B BHAY, 4YTO B CXe€MaX JWIHHHbIX JIMHHH 3JIEKTPHYCCKUX CH- 
CT€M TOKOpacnipeweweHve B OCHOBHOM OMpedeJIAeTCH PeaKTHBHbIMH 
JIEMCHTAMH CHCTEMbI, TaK Kak @KTHBHbIe COMPOTHBJICHHA OTHOCHTe.IbHO 
HeBeJIMKH HM BJIHAIOT Ha TOKOPacnpeseseHHe He3HauHTembHO, Jaa 
YNPOWCHHA 3afayH NocToAHHble A, .,,. H B,/,,. OyaeM HaXOAHTb 
B cxeMe 6e3 noTepp!. 


M3 MMeIOUlHXcA B CXeMe 2m kKpaeBbIX YyCJIOBHH, OHO H3 HHX 
BKOUaeT 9, A. C. HCTOUHHKA MHTAaHHA HM TMIMeTCA pa3vIHGHO AIA 
cBoOoqHOro HW MOHOrO pexuMOB, BHayae peamu3yem 2m—l1 ycuo- 
BHM, HE BKAOYUaOULUX HCTOUHHK MMTaHHA, H C MOMOULbIO HX HCKJIO- 
quM 2m—Il mocToaHHbIx. [locseaqH.0.0 MOCTOAHHY:O ONpeweIATb He 
OyeM, TaK KaK e€€ MOMKHO BKJIOUHTb B COCTAB MOKa HeH3BeCTHOFO 
MHOKHTeJA P, (¢), KOTOpbIi B CBA3H C STHM 3anHuleM B Buse q, (2). 


TakuM o06pa30M, dyHKUWH pacnpeseeHHA 


Xe iN cae ssi Cae, +o, m) (13) 


(in 


(THEN, (my Y, (my — HSBECTHbIC BeJIMYHHbI, MOYYeHHbIe B pe3yiIb- 


TaTe onpeseseHHA MocTomHHBIx A, |, HB, (,)) CTaHyT HaM H3BeCT- 


HbIMH NocJle peaiM3alnn 2m—1 KpaeBblxX yCJIOBHH, IpHyemM OHH OyAyT 
UMe€Tb Pa3Hble 3HaYeCHHA JI OT/@JIbHbIX YYaACTKOB JIMHHH HU He 
GOYAYT 3aBHCeTb OT BeJIMYMHbI MNTAaIOWleH 9. A. C. 


1 [Ip npocTefimux KpaeBbIX YCJIOBHAX, COOTBETCTBYIOWLUX B CBO6OAHOM 
Pe*KHMe KOPOlKOWMY 3adbIKaHHIO HAM XOJOCTOMY XOAY Ha KOHUAX AHHH, 3TO 
yYUpOuUleHHe HHKAaKHX Morpelinocred we BHOcHT. FIpH Apyrux KpaeBbix ycso- 
BHAX (HANpHMep, MpH BHHAYKTHBHOA Harpy3ke) NorpelHOCTU BO3HHKAIOT B TOTI 
Mepe, B KaKOd COOTHOMeCHHE MERAY aKHBHolM COMPOTHBAeCHHe mM H HHAYKTHB- 
HOCTbIO AHHHH fF, 2, OTMH4YaeTCA OT Toro me COOTHOWECHHA AAA Harpy3ku 


RL 
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Tenepb Nepenullem ocsleqHee, MOKA HeHCHOJIb30BaHHOe, kKpae- 
BOe YCJIOBHe, HCKJIIOUHB H3 ero cocTaBa, 9. A. c. TlomyuenHoe paBeu- 
CTBO, COOTBeTCTBYIOIlee CBOOOHOMY Pe%KHMY, MC%KeT ObITb HCMOJIb- 
30BaHO JWI COCTaBAeCHHA XapakTepHCTHYeCKOrO YPaBHeHHA CHCTeMBI 
Ge3 Norepb, ecm B Hero MOMCTAaBUTb BbIPaKenne 3apsnos Q,,,, (12), 


MDH H3BeCTHBIX (PYHKUNAX PactpeyetenHa (13). 

Kopuu 3Toro ypaBHeHHaA JlaylyT YacTOTb! COOCTBeHHBIX KOJIe6a- 
HHii paccMaTpHBaemonw cucTeMbI. Ja cHcTeMbI C pactipeyesIeHHbIMH 
NapaMeTpaMH 3TO YpaBHeHHe TpaHClleHeHTHO H UMeeT OecKOHeUHOe 
KOJIMYeCTBO KOpHel. Takum oOpa30m, pellieH H BTOpOH BOTIpoc Kpae- 
BOH 3aayH. 

TlepexoauM K PpellleHHio 3a2aun C HavaJIbHbIMu ycoBMAMH. Pac- 
CMATPHBad BbIPAKeHve MIA 3apaAqOB 


CO r 
Qin (% ) = y g, (t) N, sin sex +4, or }+ oyu (14; 
Re:] 


gaMeyaeM, 4YTO MHOKUTeM g,(f) HMelOoT OAHO HW TO Ke 3HAVeHHE 


BO BC@X TOYUKAX CHCTeMbI, OTH BeEJIHYHHbI ABJIAIOTCA ,OOOOLWLEHHbIMH 
KOOPAHHaTaMH“ CHCTeMbl WH MOryT ObITb BbIYHCJICHbI C MOMOLLbiO 
ypapHenua Jlarpanxa. 


OG6o6luleHHbIe KOOPAMHATHI H ypaBHeHue JlarpaHkKa Cc Weblo uCc- 
cleOBaHia MepexozHoro Mpomecca B pacipemeseHHOH cucTeMe OHI- 
JH wpwMeHenpt Peseem B KaaccHuecKOM TDyYe «Teopua 3ByKa» 
[JI. 13]. B xapyrux pa6orax no Teopuu Kose6anHHi, 3a PeAKHM HC- 
KJIOUCHHEM, STOT MeTO MIPHMeHAJICA JIMUIb K JWCKPeTHbIM CHCTe- 
MaM. B 93JeKTPOTeXHH4eCKOH JIMTepaType S3STOMY BOMpocy yeusA- 
Och BECbMa MaJO BHHMAaHis, IpWyeM paCCMATPHBAaJINCb BO3MOXK- 
HOCTH HCCI€OBaHHH Wee JIHWIb C COCpeAOTOUCHHbIMH MapamMer- 
paMH, 


rs Kel ae uid cucteMbl c motepamn [JI. 13, crp. 124]: 


“a vag tae +57 le k= 1,2, 3. (15) 





rye JT —2Heprna MarHuuTHOrTO MOJIA (KHHeETHYeCKaH SHEPrHA) pac- 
CMaTPHBaACMOH CHCTEMbI B ILe.10M; 
V —9dHeprud 3JIeKTpHyeCKOrO MOVIA (MOTCHUMabHad 3HeprHs); 
F — (byHkKuHA pacceAHHA 9IEKTPOMAarHHTHOH JHeEPrHH (B CHCTeMe 
6e3 norepb F =O); 
j, 77 OO0OuleHHad cua’, 


1 Jina Toro, UTOObI COCTABHTb BbIPAaKeHHe ANIA OOOOUIEHHOH CHJbI I ps Hallo 
AaTb MpHpamenhue OGoGuIeEHHOH KOOPAHHATe g, H BbIYHCTMTb 3apAd SQ)..,, KO- 
TOPbIi Apoudzer yepe3 HCTOUHHK, MHTAlOWHil CxXeMy. ue pri, BbIPaGoTaHH yIo 
HCTOUHHKOM, HEOOXOAHMO TPHpaBHATb pavore OvodmeHHOA CHAbI. Tloastomy: 


AQ se 
i,= Aq, # cr 





44 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


IlepeuqemM K BbIUHCIeHHIO SHepreTuYecKHx cbynKuuli T, Vou F. 
QHePrHA MarHHTHOrO NOJIA CHCTeMbI paBHa: 


L, i 

— (m) 2 g 9 

fede 2 iim 48 + Y) EB 
: 





(7) lm) 
Lh (002 Ee /6Q52°\2 
(Esty (OQ m) ¢ (OL: 
= | D (GE) de + Sey, (16) 
Lim) § 


rae L,— cocpegqoToyenHad HHAYKTHBHOCTD; 
Q,_— 34PA, MpOXOAAUlM Yepes HHAYKTHBHOCTb L., KOTOpbIi 
JTKO CBA3a8Tb C Qn) (CM. pHMep). 
TloaqctaBaa 3HayeHuA Quan) (14) B BuIpaxkeHHe jd 2Hepruu Mar- 


HHTHOrO MJJid cHcTembI (1b), movyuHM ee B BUAe KBAaLpaTHYHOL 
(PYHKUHH OT MPOH3BOAHBIX OOOGOLUICHHbIX KOOPAHHAT: 


| f j f | f 
Py 44 (91)? 1H 2 (92)? + 43 (93)? +... + 
2409; 9, +4;99, 9+ O99, g,-+. = 


=y Fata. a9 |. (162) 


n+R 


Dueprua IMEKTPHGUeCCKOLO TOJIA CHCTEMbI PpaBHa: 


ous ] OQ im) 2 Q°. 
Bl etsCPerEe. 
"| 


(70) lm) 











rae C, ~~ cocpedoTouennasr @MKOCTB;} 
Qo, — 3apan TOH %K€ €MKOCTH, 


MH MOKET ObITb NpeACTaBseHa B BUAe KBaApaTHuHOl PyHKIWA OT 
OOOG6ULEHHbIX KOOPMHAaT: 


P . 
v=))| GAM Cin In |. k=l, 2, oe n=l, 2, 3,. 
R eR 
(17a) 


OcHOBbIBaACb Ha H3BeECTHOH TeopeMe aureOppl, B CHJIY KOTOPOH BCa- 
KHe ABe OAHOPOAHbIe KBaApaTHynble PYHKUWWA MOryT GbITb puBeseHbl 
C MOMOULbiO JIMHEHHBIX MpeoOpasoBaHHH K CyMM@M KBaJlpaTos, Pe- 
eH YKa3blBaeT, YTO KOIPuUKeHThI a, HC, MPH MoMmapHblx mpo- 


H3BeCHHAX MOTyT ObITb CAevlaHbI paBHbimA nyo [J], 13, erp, 129}. 
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Torga notenunanbHaa V u KHHeTH¥eCKanH JT 93HeprHuH OyAyT 3ann- 
CaHbl B BUC CYMMbI KBapaTOB KOOPAHHAT (H COOTBETCTBEHHO HX 
cKopoctes). 

Uto Takoe mpeo6pasoBaHve BCerfa BO3MOKHO AIA KOeOaTe/b 
HbIX CHCTeM, 2OKa3aHO, Hanpumep, B [JI. 14, crp. 20!1—204]. 

B npusioxKkeHud OKa3aHO, UTO B CXe€MaX IHHHBIX JIMHHH Oe% 
NoTepb yKa3aHHoe BpiIe JHHeHHOe MpeoOpasopanue ynkunH Tu V 
He Tpe6yeTca, ecJIM 3TH SHCPruh MOACUHTAHbI BO BCeH CHCTeMe Bb 
WeOM, ITH BbIpPaKeHHA He OyAyT coOMeprxKaTb MOMAPHbIX MPOH3Be- 
MeHHH KOOPAHHAT H 3aNHWyTCA B Bue: 


T= >" (9') | 18 
7=- ra 9, ) (18; 


Ras 2. Ores: 


Tlonctapnaa (18) u (19) 8 ypapHenve Jlarpanxa (15) (F==0). 
nomyuaeM AIX KaxKMOH OOOOIWeHHOH KOOPAHHATHI OObIKHOBEHHOW 
muddepeHlvasibHoe ypaBHeHHe 


Onn Fone l a (20) 


HHTerpHpyaA KOTOPOe, HAXOZHM OOOOWeHHbIe KOOPAMHATHI g,, a 3Ha- 
WHT, H HCKOMble TOKH ¥ HallpaxkeHHa B paCCMaTpHBaeMOM CHCTeMe. 
KosddbumnerTpl a, UW C, paBHbl: 


OT ' | 

a, — Oq, . Gp ’ (21 } 
OV 

— 22 


OTcyTcTBHe NOMmapHblx TIPOH3BeAeCHHH B CcOCcTaBe BbIPaKCHHH KH- 
HeETHUeCKON H MOTeHUMaJIbHOH SHeEPpruH («KOOPAHHATHI HOPMAJIbHbI>» } 
ANCHTHYHO OPTOTOHaIbHOCTH COOCTBeHHBIX yuKuna [JI. [3. 
ctp. 150). 

Takum 06pa30M, Hallie pellieHve Mbi lolyuaem B BHAe pAa OP- 
TOFOHAJIbHbIX PYHKWWH, a KaK H3BeECTHO, OPTOPOHAaJIbHbIe (YHKILMH 
ANNPOKCHMUPYyIOT WaHHy!o PYHKWHIO B CMbICWe MeTOAa HaHMeHbILAX 
KBallpaToB HaHsyuwHM oOpasoM, T. e. C HaHMeHbIIeH «cpeqHeH 
KBalparHyHon owHOKol» (JI. 12, crp. 45]. Sro o3Hauaet, 4TO MIpH 
TOM 2Ke KOJIH¥UeCTBe YUYTEHHDIX WICHOB PAA OPTOFOHaJIbHBIXx (YHKUAH 
flact syulllee MpHOsMKeHHe K JleHCTBHT@IbHOCTH, 4eM KakHe-J1H00 
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apyrue dynkunu. Yka3saHHoe ABJIACTCH OHAM U3 MpeHMyllecTsB 
paccMaTpHBaemoro. MeTowa (Tak Ke Kak H ONepaTopHoro MeTona 
pH NpHMeHeHHH TeopeMbI Pa3JiomKenHk [J]. 8]). 


TlogctasJiaa B ypaBHenHve (20) cBo6ogHyIo CuJlaraemMy10 O606uLeH- 
HOH KOOPAHMHAaTHI: 


Vp og TG, Si oO, E-TA, cos, f, 


NOJIVYHM COOTHOLMeCHHE 
2 . 
C, ==, a,. (23) 


Kopuu xapakTepvcTHyeckoro ypaBHeHHA pacCcMaTpHBaeMOll CH- 
cTteMbl 6e3 Morepb ©, H3BecTHbI. IlosroMy IIpH BbITOMHeEHHH pac- 


4UeTOB He€T HEOOXOXMMOCTH B BbIUNCICHHH O60HX BHJOB 3SHeprHuyv 





ner 
—— 
—w 
— 
- 


Puce. 2. Cxema 2.19 BbIUHCTeHHA aBapHHHOH caaraeMOH TOKa Tpexaskoro 
KOPOTKOPO 34MbIKaHHA. 


T u V. Jlocraroguo MoxCuTaTb JIMUIb OAHY W3 HX, HCIOJb3yA NpH 
olpeeseHvn KoIPDuUneHTOB COOTHOLeHHe (23). 

B cxeMax JWIMHHbIX JIMHHW 3JIeCKTPHueCKHX CHCTeEM KOJIMYeCTBO 
COCpeMOTOYUeHHHIX e€MKOCTeH OObIUHO ObIBaeT MeHbIUe, 4eM cocpeno- 
TOUCHHBIX HHAyKTHBHOcTeH. Ilostomy mpollie cocTaBHTb BbIpamkKennve 
AA QHeprauH IIeKTpHyecKOoroO MoMA. 

Ecuu o6a KOHIa JIMHHH PIyXO 3a3e€MJICHbI HEMOCpeACTBeEHHO HVIA 
yepe3 HCTOUHHK 9. J. C. WIM COe@AHHEHbI C HeMTpasiblO Yepe3 HHAYK- 
THBHOCTb, TO XapaKTepucTuyeckoe ypaBHeHHe HMeeT KOpeHD &=0 
(HampuMep, B CxeMe puc. 2). 

YuutTpipan, 4TO HaMH MIpHHHATa Meppas aHanorun MaxkcBesja 
(JI. 15], oTmMerHmM, uTo B cHCTeMe rHOKOH HHTH YKa3aHHbIM BBIWe 
PpaHH4HbIM yCcNOSsHAM OYAYT COOTBeTCTBOBaTb HOO cBOOORHbIe 
KOHIbI, M60 CBOOONHbIe KOHIBI Cc cOocpeOTOUeHHbIMU rpy3amu. [pu 
TaKHX [paHHYHbIX YCJIOBHAX BO3MOXKHO HeorpaHhyeHhoe Mepemelile- 
uve pcell HHTH B WeoM. Bauay oTCyTCTBUA MpakTHyeckoro HHTepeca 
K 3TOM cucTeMe oHa HH Y Pemea, HH Y APYrHxX aBTOPOB He paccMa- 
TDUBaNACb. 

OnHako B Hallux cXeMax B COCTaBe XapakKTepHCTHYeCKOMO ypaB- 
HeHusa Kopenb k=O sBcTpeyaetcaA 4acTO HW COOTBETCTBYIOULaA CJlarae- 
Maa HMeCeT 3aMeTHOe 3HaYeHHe B COCTABe HCKOMBIX BeJIMUHH. 

CoracHo cooTtHomeHHio (23) KoaddwuvesdT Co, COOTBETCTBYIO- 
Wu KopHio k=0, papen Hyto. B cBa3H C 3THM B BbIPaKeHHH SHEp- 
rau aulekTpHyueckoro moma V (19) Bbinagqaer cooTBeTCTBYIOWan CJla- 
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raemasa. Tlostomy ypapHenue Jlarpayxa (15) aaa KkopHya &=0 6y- 
leT HM€Tb YKOPOYeHHbI BHA WH Mp HaJHYHH MOTepb 3anHLletca: 


d oT \ OF 
CA Lian er a Lee 94 
ail sar ) 3a i: (24) 


re gy —- O6oOileHHaA KOOPAHHATAa, COOTBETCTBYIOUIaK k=0; 
}o — oTBexaiolad eH OOoOOuleHHad CHA. 


YpasuHenrio (24) coorpercTByeT CxeMa C HyJIeBbIMH @MKOCTAMH, 
T. @. COCTABJICHHaA TOMbKO H3 HHAYKTHBHOCTeH HM AKTHBHBIX COMNpo- 
THBJICHHH pacCMaTpHBaeMOH IMHHOH sunwH. Pacuet cxembl c HyJle- 
BbIMH @MKOCTAMH JaeT BOZ3MOXKHOCTb HAHTH CJlaraeMble TOKa fig HW Ha- 
MIpAKCHHA Up, COOTBETCTBYIOWUMe KOpHio k=O. 

Jia Toro uroObl BBCCTH B CocTaB Au@PepeHWNaIbHbIX YpPaBHo?- 
HH JWI OGOOWICHHLIX KOOPAMHAT CJlaraeMylO, YYHTHIBAIOWy!O aKTHB- 
Hble MOTepH B CXeMe, HOACUHTaem cbyHkuuIo paccesHun F. Ona Mo- 
KeT ObITb COCTABMeHa, CCH H3BeCTHA 3AKOHOMEPHOCTh pacmpee.te- 
Hua TOKOB, Ee maeT cxemMa 6e3 noTepb. PyHKWMA pacceAHHA paBila: 


ec R 
a(m) +2 a +2 
fe= » | 3 fm 4% ») Q 1 Rs (25) 
(mm) lum) g 
FAC Es im) > ORI HBHOS CONPOTHEJICHHEe JIMHHH Ha CAHHHALY AJIMHbI, 


R,——cocpesxoTouentive akTHBHOe CONMPOTHBJIeHHe. 
Oua MpuBOAUTCA K CYMM@ KBaJlpaTOB KOOPAHHAT TOJIbKO B TeX CJIY- 
yaiX, KOrMa UMeeT Ty 2#Ke CTPyKTypy, Kak H_ BbIpamkeHHe S3Hep- 
rad MarHuTuoro Moua T (16). (B 9T0M cayyae KOMeOaHHA 3aTyXaloT 
C OMMHAKOBOM CKOpOCTbIO, T. €, KOSPPHUHCHTbI 3aTyxXaHHA 6, He 
3aBHCAT OT HHAeKCa Rk), 
STO MOHOCTbIO HMeIO Obl MecTO, eC Obl B CxeMe (pHC. 2), 
MOCeOBaTeIbHO C COCPeAOTOYeHHBIMH HHAYKTHBHOCTSAMH L Opin Ob! 
rs : 


L 


A 


BKJUNOVCHbI AKTHBHBIe COMpoTuBeHHA R-=L 


B peajtbHblx CJlydaax monapHble mponsBeseHnA B cocTaBe @yHk- 
WHH paccesHud F coxpanaioTca H ypaBHenua JlarpaHaxa (15) Hu (24) 
nocie NWosxcTavoBKknH (byuKund T, V un F pwBogzatca kK CHCTeMe 
k-+ 1 o6bIKHOBeHHBIX QudPepeHinabHbIxX ypaBHeHHH: 


Ope +, 26 Ie +n % +4 Y) ld ie k=-0, 1, 2,..., (26) 
Nn+#R 


pellieHHe KOTOpO! WaeT OOOOULeEHHbIe KOOPAHHAaTb! pacCMaTpHBaeMOu 
CHCTeMBI. 


> , : 
* Caaraempie Y6,,9, wMelOoT BTOPpocTelleHHoOe 3HaveHHe B COcTaBe Aup- 
(bepenivaapHbix ypasHenuit (26)..Ha aro am yKa3piBaeT ,Madbli napamerp“ A. 
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B H€KOTOpbIX CX€MaX AKTHBHbIe MOTepH O6YCOBAeHbI AIL co- 
NPOTHBJCHHAMHM TIPOBOOB JIMHHV, BeJIMUWHA KOTOPHIX He3HaUHTeJIb- 
Ha. OTO HMe€eT MECTO, HallpHMep, B cxeMax Tpextba3Horo Hau JBYX- 
(ba3HOro KOPOTKOrO 3aMbIKaHua B AuHHH. B aTux ycnoBuax ¢ nOCTAa- 
TOUHOM AIA MpakTWKH TOYHOCTbIO MbI MOXKeM MPHHATh KoadppuuH- 
eHThl D,,=0, UTO He3HayHTeNbHO OTPa3HTCA Ha TOUHOCTH pacucTos. 


Torta cuctema (26) pacnagerca Ha HesaBHCHMBIe ypaBHeHHua 


e097 +00,9, +5,9, Tp 7 Oe a ee (27) 
099. + bog, =To (28) 


Pelee KOTOPbIX He MpeWcraBJseT HUKaKHX TpyAHocTeil. 

TakHM o6pa30m, uTOObl HaliTH MepexoAHBIi Mpouecc, BbIgBaH- 
HbId TpeX@asHbIM WIM ABYX(a3HbIM KOPOTKHM 3aMbIKaHHeM, HeO6- 
XOJMMMO, NOMHMO SHeprHv aekTpuyeckoro noua V (17), naliry byuk- 
uvio paccesHna F (25) u Ha 6a3e ee KosdpunnenTE paccesHua: 

b,—=—£:9,, k==0, I, 2,3,... (29) 


IIipH stom Mpeanomaraercs, uro pacnpezenenne TOKOB B cxeme 
B OCHOBHOM ONpemesineTCA €@ PeaKTHBHBIMH 3/I@MCHTAaMH. 

Ilocue stToro Heo6xonMMO MNpOHHTerpHpoBaTh wuddepenunasp- 
Hblé ypaBHeHita (27) nu (28) (cm. mpumep). 

B pacuerax ognodpa3noro uw AByxiba3Horo KOPOTKHX 3aMbIKaHHit 
Na 3€MJO HavOOJIbiuee 3HAYCHHe HMeeT COMPOTHBACHHe 3eMsN, yua- 
-cTBytoluee B CxXeMe HyseBo coctaBasioulel, Kak vu3Becruo (JI. 16], 
9TO COMPOTHBTCHHE MPONOPUHOHANbHO YacTOTe TOKa UM paBHO: 

l= 1,0n-10>40, [om/xm], (30) 

tr. c. Over 3aBHNCeTh OT HHAeKCa Z&. 

MHAYKTHBHOCTh JIMHHH B CXeMe HyseBOM cocTaBMIOUlell TaKoKe 
MCHAeCTCH B 3ABHCHMOCTH OT UYAaCTOTDI TOKa, HO He3HauHNTeNbHO 
(JI. 8]. Cunraem ee HeH3MeHHoi. 


IlonapHple npowspegenua B cocTaBe dyHKuUli pacceaHua F co- 
XpaHHIOTCA H B CX€MAaX C 3aMbIKaHHEM Ha 3eMJHO HMeIOT BAMAHHE 
Ha Pe3yJIbTaTbl pacueta. 

IIpHMeHad MeTOL MOCJeAOBATeIbHBIX mnpH6wMKeHHii [JI. 17], 
BHauase Mbl Oy—eM UCKaTb pelleHwe, coorBerTcTByioulee A =O, 
Torga cuctema (26) pacnanetca Ha He3aBHcCHMBIe ypaBHeuna (27), 
HHTerpaJibl KOTOPbIX PaBHbl: 


~ 


G9: | cos (of +4 — 4, ) + ea (at eos( —%,)— 


7 a, sin (p — ?,,) }sin py +p cos (Y — Pe ue “vA | a 


4 Tpyan MSH, pum. XXVII. 49 
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sin h | 
rie g,,==— _FaymSIO Vie MAKCHMAaIbHOe 3Ha4eHHe OOOOMWeHHOH KOOp- 
ile (m2 —?) a 
R R 
JMHaTbI, 
b tat 
2 32 
= 3 HEHT 3aTYXdaHHHA ) 
b= yk — osu il 
2? 
© p-— ¢ 
tg 9 —— “OR (33) 
Rk 20 po 
—V wo — 6 34 
o.-— VF O,— % - (34) 


[logroropuM BeJIMYHHY, KOTOpad HHxKe BOHCT B COCTAaB opMy.1 
TOKAa: 


—s,t[ . 
d= G8 isin (wf + o — ?, ) ae 6. R [sin (» — 9, ) cos o,f 4- 


ae ee cos (p — 9, ) Sin Op — = sin (py — ?, ) Sin ont | . (39) 


Ta oKe BejMuuHa, HO Aaa k=O [ypaBHenve (28)], paBHa: 
For ae Jom™ (sin (wt + 0 —_ Po) ~~ e sin (p — o)] ’ (30) 


re Go,,-- MAKCHMaJIbHOe 3HadeHHe O6O06UeHHOH KOOPAHHATHI AVA 
i — THOH CXEMbI (CM. 
k==0, Bbluncinemoe NO aHHbIM KOHKPeTHO ( 
nipuMep); , 
8, re 
¢ 


Bp 
laa toro uToOpi HaiiTH BTOpoe MpHOAMKEHHE Fpy, Heo6XOAHMO 
B IJIaBHbIe WJIeHbI 


” 9 ? 
7 a 
ypaBHeHHit (26) MOACTaBATb 3HayeHHe 
0 Pe ai AG pu 
, : | TeneHHoe 3HaueHHe, BeJIH- 
a B cyMMy AZO, q’ , umeroulyio BTopoc 
qHHYy 
G2 Tae 


O6beAHHAd WIeHI Cc ,MasibIM mapamerpom“ A, nojyauM mud- 
cbepeHWMasbHoe ypaBHeHHe AIA ONpeAesIeHHA BTOPOTO NpHOsWKCHUA: 


Cp dan ae W5 Q, Vint ont y) DanInv (39) 


n=0 
(7 R) 


on es ee eee 


3 
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[IpuMeusn dopmyay Jioamens, naiizem: 


| e “sin ag, ( (¢ —A) | | 
Fan (t == App, ~% Band, Gini (A) dh, (40) 
Q 


(0 $e) 





TAC q,,; MO*KeT GbITb NowdyyeHo uz (35) (360) mpH cooTBetcrByto- 
UCM H3MeCHeCHHH HHeKca. 


Tak Kak q,, €CTb TOJbKO YTOYHCHHE OCHOBHOrO pellieHus, B 


AaJIbHEMMIUX BbIYHCICHHAX YYTeM, TO 5, <o,. Uonyuaem: 


KH 


a 0) 
q pil Up®p, y ye ee x 


n =0 
(77*R) 
_ an —Spt 
w. 2 sf 
mo 


te i,t —~ opt 
p Sin (¢— @,) (e ‘ cosa, .£—e - COS @, .f) 4. 











9 —> 
“kr 
a) 
n Ot Opt 
aie ee ae re VR” os 
+ {7 COs (2 — ¥,,) (Mp, sin@,,£—w, e sin @,, 1?) 
—_> - ers ee é 


battens : (41) 


“ir 














(01, 2 si 


fore) 
g! ees 3 en Inm qe , 
= pee i AR SO eae | ara i can 
Rll a, | oat | cos (wf + y+ 
n=() | 
{tt : R) 


—oz,f 
+e 8 so ce a 


— 


= —Oyt —t,f . 
wo sin(¥—¢,) (w/e Sin wt — wy .€ fe Sin @, t) 





9 -_> 
Rr 
— ae —é,t —8,f7 
mn Wn COS (9 — 9, je <os @,-£— e R’ cos Wp ,t) 
Se a ee 
= S s8eurt) bay 
nr ! 
AO th 


Bropoe npu6.1uKenue Yet OTAMYACTCA MO ase oT nepBoro Ha 


H, B OCHOBHOM, YTOUHACT AaKTHBHbIE CAlTATGEMBIC TOKOB., 
A x 
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Bcerga MOKHO OPMPaHHYHTbCA BTOPbIM MIpHOMKeHHeM, He BbIGH- 
CAA Tperbero 9,,,. Kpome Toro, mourn BCera Aid MpakTHNCCKHN 


pacyeros HeOOXCAMMasa TOUHOCTb JocTHraerca y2Ke MepBbIM npu6u- 
KeHvem u Mostomy dopmystp (41) u (42) MoryT ObITb HCHOMb30Ba- 
Hbl JIMIUb JIA KOHTPOJIA MorpellHOcrTy. 

BsiuaHve AKTHBHBIX COMpOTHBIeHHH Ha TOKOPactipeweeHue B 
cxeme 6ouIbUIe BCeMo CKa3bIBaeTCA IIPH ONpeevIeHHN CJlaraeMbIXx, CO- 
OTBETCTBYIOUHX KOpHiIo k=0. TlosToMy B CJIOMKHBIX, PasBeTBJICHHEIX 
cxeMaXx C HYJI@BbIMH CMKOCTAMH IIPH HaJIHUMM OONbUIHX AKTHBHBIX 
CONpOTHBIeHHH BO u36exKaHHe MorpelHocreH COOTBeTCTBYIOLIHe 
CaraeMble TOKOB HW HalpsAxKeHWH PCKOMeHLyeTCA BbIYHCATb HeMo- 
CPeICTBEHHBIM PaC¥€TOM 9THX CXeM, 6e3 MpPHMeHCHHA YKOPONCHHO- 
ro ypasuenua JlarpanmKa (24). 

ToKH H HalpsKeHHA BbINMCJIAIOTCH C MOMOLIbIO PpaBeHCTB (14), 
(2) u (3). Sta opMyvipl NpH HeECHMMeTPHYHEIX KOPOTKHX 3aMblKa- 
HMAX JLalOT JIHUIb COCTABIAIOIWMe BeIMUHHbI. GHast HX, C MOMOLbIO 
UBBCCTHEIX COOTHOIeHHH B cucreme aBO (cm. [JI. 10]) MoxkHo BBI- 
UMCIUTh (a3Hble TOKM HM HallpwxKCHMA TpexdasHOH CHCTEMBI. 

Boule OJLHOBPeMeCHHO CO CBOOOZHBIMH CJlaraeMbIMH TOKOB H Ha- 
{PsSKeHHH BbIMHCIAIMCh WH MpHHyKeHHbIe 3HaveHHA PaccMaTpH- 
BACMBIX BeIHUHH. ON, KOHeUHO, MOryT ObITb HaHJeHbI H OTeVIbHO 
C NOMOLIbIO CHMBONHYeCKOrO MeTOMa HM HCNOb30BaHbI B KavecTBe 
YACTHYHOH IMpOBepKH pacueTOB, BHINOIHCHHbIX M€TOJOM o6o6ulei- 
HBIX KOOPJHHAT. 


BpiBoOybl 


1. B oravune OT ApyrHxX MeTOAOB pacieTa NepexOAHbIxX MpOUec- 
COB B QWIMHHBIX wHHHAXx (JI. 8—11] Meroa oO606uleHHbIX KOOPAHHAT 
MIPHBOAUT K pellleHHio B BHe FOTOBHIX dbopmy. Pemenve B OOllem 
Bue LaeT BOZSMOXKHOCTh MpOaHaTH3MPOBaTb MIpOWecc B 3aBHCHMOCTH 
OT H3MeCHCHHiT MapamMerpoB u_ ciocoOcTByeT B3aUMHOH MpoBpepke 
(bOpMy.1; BHIYHMCJIeHHA MIpH KOHKpeTHBIX pacueTax MoAyyaloTes TIpo- 
we, Pemenue o6lafaer HariaMHOCTbIO, Tak Kak BCC BbINACJICHHA 
(pu3suyecku OOOCHOBAaHBI. 

2. Tia pacueTa CAOMKHBIX CXeM, WIA KOTOPbIX HCKOMBIC BbIpa- 
MKeHHA MOTVUAIOTCA CIHLIKOM PPOMO3KHMH, 6ynyT Gonee Lemecoo6- 
Ppa3Hbl YaCTOTHbI€ MeTObI (JI. 9 u 11], KoTOppie coueTaloTCaA ¢ NPH- 
MeHeHWem PAaCUCTHBIX CTOJIOB, a TaK2Ke BbIMMCINTCIBHBIC MaUlHHbl. 
OrmeTuM, uo B pacueTax, BbITMOJIHAeMBIX 6e3 yyeTa EMKOCTHOTO 3Q)- 
(bektTa «IHU, MMeeT MeCTO Ta Ke CHTYAaWHA: CHORDIE CXEMbI pac- 
CYUNTHIBAIOTCA C MOMOILbIO PACUeTHIX CTOJOB, a HECOKHbIC — avta- 
JIMTHYCCKHM TYyTeM. 

3 Pemenne noJlywaerca B BHAe NOUTH-MCpHOAHYeCKHX (pyYHKWLHH, 
MepBble HeCKOJIbKO WICHOB pAa KOTOPHIX atoT TIpHOHKeHHe, WO- 
craTounoe Ja MpakTuyeckux pacueToB. PopMyJIbl HMCIOT CTPVKTY- 
DY, CBA3aHHyIO C COOCTBEHHbIMH Koe6aHvAMH cHcTembl. Taxoe 
pellenHe WMeeT TpeHMyUlecTBO, Kora PacueTbl pekHasHaueHb! Wis 
H3yYeHHA YCOBMi PaOoTHI peeHHOM SaLHTbI TJ1. 8h. 
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Hipuymep. PaccMoTpHM cxemy puc. 2, COOMBE TEE YOM YIO TpexasHoMy KO- 
POTKOMY 34MbIK@HHIO B KOHI€ AJHHHOM JIMHHH. 
KpaeBbie yC.I0OBHA CXeMbl 6€3 NOTepb 








] OQe¢ L 020.6 (43) 
Se ee nS ae 1 Aw ; 4 
C, Ox ot eh 

| OQ.4 02Q 06 
SC, on 2 on (44) 








Ycsopue (43) AaeT COOTHOMIeHHe Me@XKAY NOCTOAHHDIMAH, BXOAAWIMMH B COCTAB 
BhipaKeHHa (12)*: | 


B,=— A, ctg 9,,, (45) 
rie 
2 
ctg 6), = one (46) 


Tlogctap.asa B (12) cooTHomenHne (45) H peanu3sya ycnoBHe (44), NOowyuaem Xa- 
pakTepHceTHYeCKOe ypPaBHeHHe: 


pL 
w, | tg (@,t + 9,,) + rel te 0, (47) 


KOTOpoe pelmaeTcA rpaduyeckH C yTOUHeHHeEM KOpHeH mo cnocoéy HoploTona. 
Boipakeune jin 3apaga Q (12) nepennmertca: 


a= W) gg cos (Hx + 04) + um (48) 


A, Pp 
RVR a 
Sin 6, 7 CooomenHan KOOPAHHaATa paccCMaTPHBaeMOH CHCTeMbI 
SIN 1k ~— (puce. 2). 
IlotenunanbHad 3Heprua cuctempt V (17) (6e3 yueta KomeOaHnua & = 0) 
paBHa: 


l eo 
| O 2 Z.0p9% . 
v= a7 | (5) dx = VE oy: —- sin 2 (mp7 9,,) -+ sin 20,,); (49) 
7 \ 


k=l 
OV By 
b= Jqg! O8k = Fo, Oe? — sin 2 (ope + Hp) + sin 2g) (50) 
O6oOmeHHad CHa: | | 
AQ, uecm 
te a Uncm = Uy COS (@R% B14) sin (wt + $). ~ et) 


AmmsautTya o606uleHHOH KOOPAHHATHI: 


Ue, sin P, COS (@,t -f O14) 


gee i a pes ER 55) 
Tem (co? — «2) a, ( ) 





1 Beugy Toro, uTo cxema puc. 2 cOM€pAKUT AWWb OANH y: lacTOK AHNHU, HHAeKC mt He UpH- 
MeHAeTCH. 
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Dyukuun paccesuna F (25) (6e3 yuera KkoneGanna k = 0) pabie: 
2 0 
<3) ae) ee (or), ot Gr) 
t-|- sin 2 (w,t-+-6),) — sin 20,,] + 
(53) 


{2 


(94) (44)? 


Zz. 
a r 
es 
00 
(q;,)? cos? §,, + ai » (q,) )2 cos? (w,t + §,,). 


(54) 


R 
+3V 
-] 


R. 
rate 


OF  , 
CS og 
R 
0q, a 
+ Ry cos? 0), ++ Rg cos? (wpz + 6,,). 
: " 

hel 

BHINO.THAIOTC A 


Puc. 3. Pacueruan cxeMa JHHHM C HYAe€BRIMH EMKOCTAMH 


Ee Mes to, [20,7 + sin 2 (w,t + O85.) — sin 26,,)-4+ 


B CXeMmMe 


(55) 
(56) 
(57) 





cooTBeTcTBywolmeh k=O 
3) H TipegzebHO mpoctThi 


BoluuCJleHHA CaaraemMol 
a Us. SiN Pp 
On wa, ’ 


C HYJ€BbIMA CMKOCTAMH (puc 
aa =f, +Z + Ly, 
(58) 


bo = Ri trl t Ry 


Ye coe [ = xf bi + Qs 
ITPHAOKEHHE 


Tok B 4060M ceYeHHH JIMHHH paBeH: 


R= 


? 
rhe Gp, ONpemeaaetcn no Piaee (35), @ Gy —no dopmyate (36) 
Hoka3aTe AbCTBO paBEHCTBa Hy AIO KOIPPHIHEHTOB a,, H C,,, BXOAAMWHX 
B COCTaB BbiIpakeHHi 9HeprHu MarHHTHOrO (16a) H 9eKTpH4ecKoro (17a) 
noweH cuctemMbl 6e3 nNoTepb 
Ruauyane paccMOTpHM 9HeprHio MarHuTHOrO noax JT vu KoappunHeHnTol Opn 
(59) 


o @] 
Qe = y TeX ppt 


R=9 


C603Ha4duM KpaTKO: 
OO 
Qe) = y Ip Xp {mm)? 
k=0 
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{forcraByM (59) 8 (16). Moayuaem: 


je, (m) ( ¢ \2 xX? Ax ro x 
T= \-2 FR k(m) ss Id n k(m)*n¢my4 + 
(m) | 


R L¢m) atk lem) 


I. : 
: , y) ssf = 
+ : = | (4,) Xan: + : GRIn XenXns|| : (60) 
R nefR 


€ 





RSD. Spaces 
t=O, 1, 2.3; 22. 


Hurepecyioumi Hac Koappnunent a, paBeu: 


La(m) Le ; 
apn = 9 Xp on) n (my X = ye XeueXnn: * (61) 
. 


(7) l(m) 





PaccMOTPHM OTA@AbHO HHTerpa.t 


Hho 
| X, Onyrn (ny X -| X,X 4X, (62) 


Lent) we 


Coe My H M2,— KOOPANHATbI KOHWOB HHH C HHAeKCOM (Mm). 
IIpuMeHad mpaBuso HHTerpHpoBaHHA MO YacTAM HW AMCMOb3yA cooTHOMe- 
ue (8), HMeeM: 


Mo Mo ni 
‘ 2 


ir ieee er 4 ue 
as pee ”? = eae ? re? 
| XpXqde = & |X Xydx— — is) Xe Xam | Xe, ax I= 


He, my; my 


(=) 
Op 





” 


eX ee \ X,Xdx 


Wy 


+ 














My 


lo 
¢ 


My Nt» 
G) 2 


2 2 , 
= i Oe eee oe 
ap 
ti 


{ 
' = { x,X,dx, (63) 


Op 


Wy 


OTKY 2a 
“a 
’ ’ ' , 
F | XpXp, —_ XnXp | my bie XpXy, ome X,Xp | No 
US Ae Oe eg OL 
A (n)(n “—-@, ) 
. oy, 





* OTMETHM, STO Bhipakenue (61) comepxKuT CAaraemMbie, OXBaTHBAIOULHe cocpeAOTaUeH- 

Ha SA@MCHThE CHCTeMH. B CBA3H C STHM B PaCCMaTPHBaeMOH MeTO THKe HeT OrpaHiveHHA Aaa 
KIBCBLIX YCAOBHA, KOTOPble HMewWT MecTO A 3anaue Il typMa-Jinysuana (JI. 12). 
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C yuerom (64), nepenuuem spipaxenne (61): 


Cy x SX Sk. to 
on — Y- kon n ean _* n nAk! om, +)  XgpXnt 


be (65) 
2C (m) (@7, —@% ) . 





Jjaa Toro uTo6Obl noKa3aTp, ITO KoappulHenT a,, =O, pacnpeseAMM WeHb 
BbIPAKeHHA (65) NO y3/laM paccMaTpHBaemou CX€Mbl H MOKaKEM, UTO CYMMAa 
YUNeHOB, OTHOCHULAANCH K AIOOOMY Y3Ay 3TOK CXeMbI, PaBHA HYAlO HE3aBHCHMO 
OT APYrHX WHeHOB BbipaxeHHA (65)*. 

PaccMoTpuM 4YeTbIpe XapakTepHblx y3aa (puc. 4,a—2), cooTBeTCTBYIOHe 
NocAeAOBATCAbHOMY HIM TapadAeAbHOMY BKJUOYeHHIO HHAYKTHBHOCTH Lua 
emKocTH C B CTBIK ABYX JTHHHH, HMelOWHX pasHble NapaMeTPpbI (Lacy Cau) H 











Lay C 4(2))- 
Gy, “uy Giz) "2) Qe 4a Gray ba 
os é 
ah wf He 
) 
Lap’, , O haan “ae a ae ty S Moan a 
“a) 6) 
Qi» ay ff Qrap 2) Bey, Ley Qeay, (2) 
- Fl 
: u “(2) 
7 eS 
6) 


Puc. 4. Cxembl npocTteliwux y30B JMHHbIX JHHHH. 


a) [TocacOosameabHoe 6K AMLeHUe UHOYKMUBHOCMuU L 6B Mecme cMbLKA 
Osyx aunuti (puc. 4,a). Ha paccMaTpuBaeMbIH y3e H3 COCTaBa BbIPaKeHHA (65) 
NpuXOAATCH CHeMyIoulne cMaraemble KOISPPHUMEHTA Ap, 
1X,X,—XpXeboay | XaXn nx whe lay L 


win 











(a) me eye eX gt Xn = 
a ae 2 2 D ARLAnL 
si 2C (2) (w;, —O% ) 2C a1) (%, — a}, ) 
| ve eas eo re 6 a 
ae ( ce al tae ae) | Xp | +S Make 
2(a2 —o2) L\ Say Satay ayy “44(2) 
(66) 
CooTHOWeHHA MeXKAY HanpsxKeHHAMH B paccMaTpHBaeMOM y3ue (Plc. 4,a) 
2 
gene ast | Qa) p Pq), PQ) 
Uppy mo yyy = ,; T. ©. — a < of2 | 
(1) (2) dt C aq) Ox C409) Ox 
Yuntopan (1) u (9), notyyaeM Aaa TOGO WaCTOT BI: 
, 
Xey Xen) _ ee (67) 


C41) C403) 


* OTMeCTHM, UTO CBA3b MCMAY BCEMH Y1eHaMIT BbIpaKeHHA (65) Bce »%®e HMeeTcCa. Kopnn 
KapakTepHe THY@CKOrO ypaBHeHHA wp, UH @, CAHHbI DAA Bceli CXEMbI. 


** T]pi mOcAeZOBaTe.1hHOM COC AHHCHHH Q(1) = Q(2) = Q uan Xp (1) = Xp 2= X pf, Tas 
HHeKCa 2 COOTHOMEHHA AHAaOFHUHbI. 
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Moactasaasg (67) u (66), noayyaem: 


en CE oe = Na A 20 (68) 
Rn 2(w2 —«w% ) ROR Kn n nR 2 eRe hh : | 


6) ITapaanenbHoe ek Atovenue UHOYKmusHocmu L 6 Mecme cmolKa OByx 
AuHuit (puc. 4,6). Ha paccmaTpHBaeMbId y3e Npnxogatca caaraempiel: 


Xn) Xn | 
(O))m 5 to eee ee 
rn Xntiy — X 419\) — fo (X x 


L 
+ a X yi Xnp (69) 


dQ, 
aE = Yet 


Ce eee ee 
L L LC 441) OX : LC yy, 


Tok HHAYKTHBHOCTH 


paBeH: 





[losromy HMeeT M€CTO COOTHOMEHHEe: 














X, 
(1) 
i (70) 
LE 41) 
CooTHomeHhHe Me*KAY TOKaMH B paccCMaTpHBaeMOM ya.le (puc. 4,6): 
t dt (i 
T. e 
PQ FQ Ray) 
at at LC iy, 08 
HAH 
X, 
(1) 
NE i i oes =. (71) 
(1) R(2) 2 
LO yr 
oactas.ias (70) u (71) B (69), noayuaem: 
; , ? , 
ah) ee X a1) Xn(1) Xn) Xa) 
kn ~~ 2 7 ae ae a 
"2a, — ef) | San LO aye, Say LO saws 
f , 
XpayX acy im 
BC? wre i 
Ayer On 
Tipe waar OTBETB.leHHA M1) = 4¢g) Han 
“e() _ *k (2) 
Oy (1) C342 
ST 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


B) [Hocacdobame..bHoe 6K A‘WO“eHUe emkocmu C 6 mMecme cmoKka ObByx 
Aunutt (pic. 4,6). Ha paccMatpnBaembid y3ea (puc. 4,6) NpHxXoaUTcs: 

















, U é , 
ie | Xeiy Sway) y _ f An Fa) y | (zy 
2a, yt Say Sa 8 at Cae * 
CouTHOWeHHe Ha eMKOCTH: 
ae 
 9Qay 5 PRey — Qy 
Ta, Oe ce gets AO = eS 
Cad) . C402) 
HTH 
Xpay  Xeay ae (74) 
a: , 
Cray Gacy 
Flogetap.asa cooTHoiuenne (74) B (73), Mo.ly4yaeM: 
I Xp Xn 
C= erties _ =: () 75) 
Oka 57 2 2 x, Xp " ( 
" 2 (oy — wi, ) C C 


a Al —»  — Al — 





Puce, 5, Croup y3eut Puc. 6, PacuseneHne CHORKHOFO y34a 
JJIHHHOH JHHEH. JAHHHOH JHHHH Ha MpocTeHmne. 


r) [TapaaaeasHoe ek awtenue emkocmu C 6 mecme cmolka Osyx AUnU 
(pre. 4,2). Ha paccMaTpnHBaeMbId V3e MpHXxOAHTCA: 
é 








, 
(2) (1) Aah) 
CSS xX —X a5 Xp ay Xe (9 
kn 2 (wo? — 9?) Cay n (1) n (2) Cad) (1) (2) 
(76) 
CootHOWUleHHe MEXKAY 3apAsaMH B PpaccCMaTPHBaeMoM y3.le (pic. 4,2) 
C IQ, C ; 
D0 See ae ee Anaya eee kM) 


a{l) 
Togactapaa (77) B (76), nosyuaem: 


| Xi ( CG ws ; x. C 
(2) (1) n(1) F 
a?) — —_—_ peeing eee 5 aoe ee ee eens — 0, (78 
kn Z (w. -— we ) C (1) C a(t) : C41) CA) ‘ ) 


PaccMOTPeHHbIii BbILIe MaTePHad MOXKHO OOOSUIHTh AIAN y3a 1OG0K CAOK- 
sOcTH. Hanpumep, B CAO%#KHOM y3ue (puc. 5) Mbl BPeMeHHO MO*KEM NpeAYcMOT- 
peTb MONOAHHTebHbIe AHHHM Aannod Al, Tak uToOOb! CXeMy pHc. 5 pasoOuHTb 
Ha TPH He3aBHCHMbIX yrvia (pvc. 6). M3BectHo, 4uTo B cxeme puc. 6 KosPduuHent 
Gp, paBeH HyJio. Tenepb nepefifqem K Mipegeny Al—>O uw noay4HM, 4TO a,,=0 
4 B y3ae No pue. 3S. 

TIlostomy B aro6oH cucteMe 6e3 noTepb KOIPPHUMEHTH A,,, BXOMALMHE B 
COCT@B BbIpawKeHHA 9HEPrHH MarHHTHOrO NMoAA T (16a), Bcerga paBHbl HY.10. 

PapeHxcTs0 HYAW KOsPPHUMeHTOB C,,, AOKa3bIBaeTCA aHANOFHUHO. 
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O PACYETE WENEM C B3AHMHOM HHAYKTHBHOCTbIO 
HW C HHEPLILHOHHbIMH HEJIMHEHHbIMH 3JIEMEHTAMH 


Kano. mexu, nayk, douenm I, A. Honkur 


Jaa pacuera H HCCIeAOBaHHA Wemel Cc HHEPUHOHHBIMM HeJIHHen- 
HbIMH 3JIEMCHTaMH HW C B3AHMHOM MHAYKTHBHOCTbIO M@KTY JMHeH- 
HbIMH YuaCTKaMH 3THX Welle MOXKHO BOCNOb30BaTbCH IKBUBAJICHT- 
HBIMH CX@CMAMH JIA MHJLYKTHBHO CBA3AHHbIX BeTBeH, NP 3TOM TOKH 
B H@JIMHeCHHbIX 3JIEMCHTaX JLOJIKHbI ObITb PABHbl TOK@M B COOTBET- 
CTBYIONIHX BeTBAX 3a,aHHOH wenv. B pesyabTaTe HaNpaKeHHA Ha 
3a.KUMAaX HeJMHeHHbIX DWICEMCHTOB OyyT, TaK *e KaK TOKH, HMeTb 


2h), 2; 
+ 








Puc, 1. DaekTtpuyeckad Wellb C TPeMA HeAHHeEHHbIMH 
H TP€MA AMHCHHbIMH HHAYKTHBHO CBA3AHHbIMH 
3IEMCHTAMH H Ce IKBUBAJICHTHAA CXEMa. 


peavibHble 3HayeHHA. TIpenmaraempia cnocoO pacueTa HW OCHOBbIBa- 
eTCH Ha 3aMeHe JIMHEHHOM YaCTH TOH HIM HHOH 9/ICKTPHYeCKON le- 
NH C B3@HMHOM HHAYKTHBHOCTbIO 3KBHBaJICHTHOH CXeEMOH C peaJib- 
HbIMH TOK@aMH B BeTBAX C He€IHHeHHbIMH 2/IeMeHTamMH. MetoguKa 
onpelelenHuaq MapaMeTpoOB TaKHX SKBHBAJICHTHBIX CXe€M JIA LWesoro 
pAla PpaSNH4HbIX 3SJIEKTPOMAPHHTHBIX cHcTem Oblla paspa6oTaHa 
apTopom [JI, 1—5]. 
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PaccMOTpHM NIpHMeHeHHe HaHOoOvlee XapaKTepHbIX 3IKBUBAJICHT- 
HbIX CX€M JIA pacueTa IQICKTPHYeCKHX Welleli C HHEPIMOHHbIMH He- 
JMHEHHBIMH SJIEMCHTAMH, TPHHHMaA TOKH MM HallpAKeHHA BO BCeX 
BETBAX H3MCHAIOLUMMHCA MpaKTHYeCKH TO CHHYCOHAaIbHOMY 3aKOHY 
{JI. 7—10]. 

1. Cmewmannoe COcOuUneHUe HE AUHEHHUX U UKOYKMUBHO C6A3QH- 
HbLX AUNeUHLLX IJAemenmos. Ha _ puc. |1,a u306paxkena JeKTpH- 
uecKan Web C TPeMA HeJIMHeCHHbIMH 


ZU =r, (i) + 14,0), 2 Lo) = 1e Lo) $F X2 9), 
Z3 (13) = 13 (13) -- 1X3 (15) 


HW TpeMA JIHHeHHbIMH HHAYKTHBHO CBA3aHHbIMH 3JIeMeHTaMH Z,, Zy 
u Z3. Secb HB jaIbHEHUICM OMHOMOJAPHbIe 3a2%KHMbI OTMCUCHbI 


3Be30UKaMH, COMmpOTHBJIeHHA BeTBeH SKBHBaJICHTHOH CXeMbI (pHC. 
1,a) pasupt [J]. 1]: 


Z —=Z,+j (oM3, — 0M), — oMs,); Z == ZLy-> 
| + j (oM3. — o Mo, — ©Ms)) 


Z. == Z3-+ j (oM,, + OM jy, +- ©Ms3)). 


[lyrem cpaBHeHHa JerKO yOeXUTbCH B TOM, 4TO XOTH TOKH BO BCEX 
BCTBAX 3KBHBAJICHTHOH CxXeMbl (pHc. 1,6) uMeloT peaJIbHbie 3Ha4deHHA, 


, ? i 
Hallps2KeHHA Ha SKBHBAJICHTHbIX CONPOTHBJICHHAX Z,, Zo HZ, He 


PaBHbl COOTBCTCTBYIONIMM HallpaxKeHHAM Ha 3axKHMAX  KaTyIeK ae 
Z, u Zz C B3aMMHOH HHAYKTHBHOCTDIO (puc. 1,q). IIpH 93TOM Ha- 
IpAXKeHHA Ha 3aKHMAX HEJMHEHHbIX SJICMCHTOB, TaK 2Ke Kak TOKH, 
HMeIOT peaJibHble 3HaueHHA, TakuM OOpa30M, AIA pacueTa CXEMbI 
puc. 1,@ MO%KHO BOCHOJIb3O0BaTbCA SKBUBAJICHTHOH cxemoil (puc. 1,6) 
B BH—e CMeWaHHOrO COeCAHHEHHA NaCCHBHbIX JIMHeEHHbIX H HeJIMHeH- 
HbIX JBYXMOJIOCHHKOB 6€3 B3aHMHOH HHAYKTHBHOCTH. Ecuim B Cxeme 
puc. la w3BecTHO HalpaxKenve U, a Takaxke 3afaHbl MapameTppl 
JHHCHHBIX SJIEMCHTOB H XapaKTePHCTHKH JIA HeJIHHEHHbIX B BHC 


ri(,), *,(,), role) Xo Zo) r3(I3) u x3 (U3), 


TO Quis onpegetenun ToKoB /,, |, x J, weoOXOHUMO TOCTPOHTb 
BOJIbTaMNMepHble xapaktepucTuKH U (J3), U,(/3) a U, (/;) quit BceH 
uenu, moce yero sierko HalirH [JI. 6] Kak CyMMapHbIH TOK [,, TaK 
un toku /, u /, B OTAeCAbHBIX BeTBAX, 

2, Mocmoeast cxema C MpemMA HeAUHeliHOLMU BACMEHMAMU U 
MPeMA UHOYKMUBHO CeABZQHHLMU KamyuKamu, Ha _ puc. 2,a 
1306paxKaHa MOCTOBad CxXeMa Cc TpeMaA JMHeHHDIMH Z,, Zp H Z3 
HHAYKTHBHO CBA3aHHbIMH 9JIEMCHTaMM H TpeMA HeJIMHeHHbIMH 


Zyl) = 74 (1) 1X4 (44), Zs (fs) = 15 (15) 4- 1X5 (ls) 


ij 


61 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Z(f)==r (1) +- jx (1). 


CoOnpoTHBJIeHHA BeTBell 9KBUBAJICHTHOH CXeMbI puc. 2,a coort- 
BeTCTBeHHO paBHpl [JI]. 1]: 


Z137>= Z3, == — joM,,; Z,=Z,—j (oM,,+0M,,): Z197= JOM yy, 
£4, 2Z,+ jo (M,. — M,,), 


Z, == Z3— j (oM3, —0Mg)) 4 Zo= 2555 = 70M, 





HecmMoTpa Ha TO, YTO TOKH BO BCeX BeTBAX 93TOH CXeMbI 
(pic. 2,6) paBHbl peavbHbIM TOKaM B COOTBETCTBYIOLILHX BeETBSIX 





Pre. 2, QaeKTpHyecKad WeMb C TPeMA AHHeHHbIMH 
H TPCMA HeEJHHCHHOIMH HHAYKTHBHO CBA3aHHbIMH 
3JIEMCHTaMH H €@ SKBHBAICHTHAA MOCTOBaA CXeMa. 


é 


3aMaHHOH Wen, HalNpaKeHHA Ha COMPOTHBJEHHAX Z, jig, i rs He 


PaBHbl Hallpa%KeHHAM Ha 3ax%KHMaX KaTyleK Z,, Z, H Zz, B YeM 
JeTkO yOeAHTbCH CPaBHeEHHeM ykKa3aHHblx Hallpaxenuii, Bmecre 
C 9THM HalipsKeHHA Ha HeJIMHEHHbIX 9JIEMeCHTAaX HMCIOT peasbHble 
3HaueHHA, 

AL ONpeAeJeHHA TOKOB B BeTBAX 3aaHHOli cxempi (puc. 2,a) 
cHeqyeT TpeyroOulbHHK COMNPOTHBJeHHi Fics Zs Mi Zi. (pHc. 2,6) npe- 
oO6pa30BaTb B 9KBUBAJICHTHYIO 3Be3qyY UB pesybTAaTe MOJYUHTb 
CX€MY CMeINAaHHOrO COeCAHHEHHA NaCCHBHbIX He@JIHHe@HHbIX H JHHCHHbIX 
ABYXTOJMOCHHKOB. PacueT TakOH CXeMbI He HpesAcTaBdeT 3aTpy.- 
-HEHHH, 

AHaJOrHUHbIM CHOCOOOM MOMKHO MpOHSBeCTH pacueT 31eKTpHUC- 
CKOH Heli HB TOM cJlyyae, KOra B KaxKAyIO BeTBb (puc. 2,a) 
C HCJIMHCHHbIM 3JIEMCHTOM BKJIIOUCHA, KPOMe HeJIMHCHHOTO 9JIeMeHTA, 
KaTyilka, HHAYKTHBHO CBAH3aHHaA C OCTAJIbHDIMH MATbIO BeTBSMH, 
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3, Mocmoean cxema c mpemaA Henunelinotuu 3AeMeHMANU 
UC 4EMbLPbMA UNOYKMUGHO CEN3QHKeMU KamywKamu. Ha puc. 3,a 
NoKa3aHa MOCTOBaA CXeMa C TpeMA HeJIMHeHHbIMH 3.1eMeHTaMH Z, (/,), 
Z3(/3), Z(/) u Tpema xKatymikamu Z,, Z, u Z,, HHAYKTHBHO CBiI- 
3aHHBIMH =Mex*KAy coO6oH. Kpome toro, kaxkgad KaTylKa HMeeT 

, 
HHAYKTHBHY!O CBA3b C KaTYUIKOH Zy, IJEKTPHYeCKH He COeMHEHHOIt 
C APYTHMH BCTBAMH MOCTOBOH CXeMbI H 3aMKHYTO/t Ha CONPOTHB.C- 


a? 
Hue Harpy3ku Z,. 





Puc, 3, QaexTpwyeckad enb C TpeMA HeJUHNelHDIME 
STEMCHTAMH H TP€MA HHAYKTHBHO CBxH3aHHbIMH KaTVII- 
KaMH H €€ SKBMBAJICHTHaH CXeMa. 


/AA OMpeqeeHHA WapaMeTPOB 9KBUBAJICHTHOI CXeMbI puc. 3,6 
BOCTOJIb3YEMCH MECTOOM, H3JI0X%KeHHbIM B [JI, 4], H HamMiem Ha 
OCHOBaHHH BTOporo 3aKoHa Kupxroda jin cxembl pue. 3,a cHienvio- 
lve ypaBHeHHaA: 


U = Z ()-T + Z5(Iy)-Tg-+ (Zy-+ joys) Ly + (Zy-+ fog) Ly -E 
-- j (oMg, + ©Mgy) I, ++ J (©Msy) + oM,o) Lo 


U=Z()-I+Z,(1)4, tb Z aly + joMygly + joMogl, + joMgol , 
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== 2, (1,)-1,+Zsl;— (Zlg + joMggl y+ joMggly + ioMgol 0) ~ 
— Z3(I5)-13 


QO = Zoby + joMoe fo joMogl + joMoals, 
rye 
Lo = Zi aa Lig é 


BoipasuB TOK /, 43 4eTBepToro ypaBHeHHA H NMOACTaBHB eFO 3Ha- 
yqeHHe B MepBoe, BTOpoe H TpeTbe ypaBHeHHA, HMeeM: 


U==Z(1)-14-Z3(1,)-1 s+|Zs 4+ joMy+°F ~ (M39 Myo) | I,-+ 
+-|Z4+ fos "78 lig + oS lo 
[i (Mo + oMgg) + 772 (oMay + oMao)| de 











ZTE Zh) hf Zo + 29 | ba (ioMas + 2 lot 
le ( joMas aS ss Fe Li 


a : , M j 
OZ, (L)-L + Zels— Z3(la)-le— | Z Z,+- ‘Saat oe | ls _ 
wfVI. ; . wM May 
= (ioMas =) Lo (joMse of a 4 ) ee 








{loub3yacb MepBbimM 3akOHOM Kupxrodba, 3aMeHHM B IlepBOM ypaB- 
uennn tok /, yepes /—J,, nocae yero Morya: 


7 OZ AZ, Le, 


Te 





1 ‘ Ma ro 
Z,= 23+ joMy+ (0 M5) + OM 4p); Z,-=2,44+ 


j My — ©M,) 
Lj (0M 34 — OM 35 — ©M go) + (OM 39 + Mao) ae 





: M 
Z! = j (©Mgp + ©Myy) +=] "(M0 + & Myo) 


AHaJIOPHUHbIM myTemM lWpeo6pasyemM ypaBHeHHA IIA AByxX Apyrux 
KOHTY DPOB: 


=Z (14-2, (1) 42,44 2, 44214; 


Oe Zed el, +. Z,1,—Z3(I,):1; —Z, I;+-Z, Lad, Is, 
H4 
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rae 
’ ° M,, af : 


oM 30 
Zo 


OM.-OMs. . 5! __; 
ye Z, = fj (Mg. — ©My,) ++ 





(Mo. — ©Moy). 


flomyyeHHbIM YpPaBHeCHHAM YOBJIETBOpAeT SKBHBAJICEHTHaH Cxe- 
Mu, IpHBedeHHaa Ha puc. 3,6. TokH Bo BC€X BeTBAX 3TOH CX€MBbI H 
HaNpAKeCHHA Ha 3a7K'NMaX 
HeJIHHEHHbIX 312 Me@HTOB YG 
MMelOT TaKHe Ke 3HayeHHA, ZL) RS 
Kak B 3aaHHol cxeMe pHc. LIKI 
3,a. Jia ompeteaeHHA TO- 
KOB. B BeTBAX 9FOll CXEMbl 
HeOOXOAHMO = TPeyrOJIbHHK 
CONpOTHBeHH 22, Zq 4H 
(Z5+2Z’5) Mpeo6pa30BaTb B 
IKBUBAJICHTHYIO 3Be3 HY. 
[locale mpeoOpa3s0BaHHa M0- 
JIYUMTCA CXe€Ma B BHZe cwe- 
WIAHHOrTO COeCRMHEHHA He- 
JIMHCHHBIX HM  JIMHEHHBIX 
MaCCHBHbIx ,[BYXMNOJIIOCHH- 
KOB, pacyueT KOTOPOH yxe 
He MIpekcraBlaeT 3anpyl- 
HOHHA. 

EcJld B Ka*KJYIO BeTBb 
MOCTOBOH CXeMbI (pHc. 3,a) 
C YKa3aHHbIMH HeJIMHeHHBI- 
MH 3IeCMeHTaMH OyeT 
BKOUeHA KAaTYIUKa, HHAYK- 
THBHO CBA3aHHag C OCTaJIb- 
HbIMA MATbIO BeTBAMH, H 
CCH Kaan U3 39THX BET- 
BeH O6yneT UMCTb TakKe 
HHAYKTHBHY!O CBA3b C OL- 
BEM Coen ae Puc. 4. Tpexo6MOTOUHDIA BO3AYWHbIA TpaHc- 


TYPaMH, ICKTPHYECKH HE gopmarop c TpeMA HeslHHeHbIMM = 9eMeH- 
COeCTHHEHHbIMH C BeTBHMH TaMH HM ero SKBYUBAJECHTHaAH CXeMa. 


MOCTOBOH CX@MbI, TO H B 
STOM CJIydae MOMKHO aHaJIOTHUHbIM TyTemM IOJIYYHTbh SKBUBAICHTHY!O 
cxemy, nozoGHyio puc. 3,6, u oNpewqeuTbh TOKH BO BCeX BeTBAX, 

4. TpexoOmomo4rHolit BosdyWHoli mparncgopmamop c mpemA 
HeAUHeLHLMU FAemMeHmamu. J]NA TPeXOOMOTOYHOrO BO3AYWIHOFO 
TpaHcopMatopa c TpeMA HeJIMHeEHHbIMH 9IeMeHTaMH Z,(/,), Zo(lo) H 
Z,(/,) (puc. 4,a) clpapeawiuBa 3IKBUBaeHTHaA cxeMa [JI. 5], moka- 
3aHHad Ha puc. 4,6, rae 


Zi = Z,-+ f(oM jy, 4+-oM)s); Zz: = Zy-+ J(©My. + ©Myg3); 


5 Tpyae MSH, son. XXVIII. 65 
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Z' = Zy+ j(oMe, OM); Zy==— joMys: 
Ls — foM,. GI Z3 SS joM,,. 


Tlocae npeoO6pasoBaHA 3Be3bl CONPOTHBJeHHH Z,,, Zy3 H Z3, B IKBU- 
BaJICHTHbI TpeyroObHHK NOJIYHM CX€MY B BHe CMCWAHHOrO CoeJUI- 
HCHHA MaCCHBHbIX HeJIHHeHHbIX H JIMHEHHbIX jLBYXNOJIOCHHKOB, KOTO- 
PylO .1eFKO PaCCUHTAaTb H3.10%XCHHBIM BBILUE CMOCOOOM, 
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MOJLEJIAPOBAHHE WH PACUET 
IJEKTPOOCMOTHYECKOFO BOJONOHWKEHHA 


Kano. mexn. nayk H. M. Bypoak, KaHv. mex, HayK 
A, A, Myxun, 0okm. mexn. nayk, npop. A. B, Hemywuua 


Bsejenne 


B omy6aMkoBaHnbix paHee pa6orax KOJWJI€CKTHBA pa6oTHHkos 
MOM {JI. 1-—3] usnoxen meron MOAeJMPOBaHUA 3JIeKTPOOCMOTHYe- 
CKOPO BOAOMOHWKCHHA TPH NpeHeOpexKeHHA BAMAHHEM KaTIYJIADHBIX 
CIT B 30H BOAOMOHWKeHUA. OMbiTbl, MpovsBeseHHble aBTopamy 
B TIPOWGBOACTBEHHbIX YCJIOBHAX Ha O6beKTAax Boaro-Jlouexoro xKa- 
Hata wu Ky6pimesckoli TIC, nokasanu KayecrpennHoe COOTBercrBHe 
PESYAbTATOB, TICYYaeMbIX B YCOBHAX MPaKTHKH WH MOseTHpOBAHHA 
no MeTony OFJ[A. Ogyaxo mpu aHaJIH3€ Pe3YJIbTATOB MPOU3BOACT- 
BCHNBIX OMbITOB MOXKHO ObIJIO 34MCTHTb HM HCKOTOPEI2 He2ooTBercT- 
Bild MEXKTY OMbITOM H pacuerom, 7 oe _*" 

Bo-nepBblx, BO BCex oOMpiTax 6BLIO 3AMeYeHO CYIUeCTBeEHHOe yn- 
JOTHeHHE TPyHTa B 30H BOAONONMKeHHA 6e3 3aMeTHOTO H3MCHeHHA 
ero Bila*KHOCTH. MOKHO OblWIO CeAaTb BHIBO O6 H3MeHeHHA CocToa- 
Hit TPyRTa 6e3 CYWIeCTBeHHOrTO CHMKeHHA ero BAAKHOCTH. Dror 
BBIBO. HaXOAHTCH B NOJIHOM COOTBETCTBHH C HaGJIONeHHAMU 4 0606- 
WenMaMi, ClelaHHbiMy H. M. Tepcepanospm JI. 4] Ip paccuo- 
TPCHHIT POAOOTMBa C MavJbIM AeOutom. H. M. Tepcepanos yKa3bi- 
bat, NTO B MEIKOSCPHHCTBIX TpyHTaX KOJIHUeCTBO BOI, KOTCpoe 
HeOOXOJMMMO BHIKAYATh H3 KOJOMNEB Min npuBerenng HeKOTOpOro 
OObeMa BOAbI H3 HOPMAbHOFO COCTOSHHA B HaTAKeHHOR, HHYTOMKHO 
MaJIO TO CpaBHeHHiO C OOULMM OObeMOM BOJI, IPHBONUMBIM B Ha- 
TAKCHHOe CocTrosHHe. Tem He MeHee AOCTaTOYHO Yat 3TO OTHO- 
CHTCJIbHO MaJIO€ KOAMYeCTBO BOLI AA NpeBpalllenud pasxKwxer1- 
Horo TpyHTa B MIOTHYIO TBepyio Maccy. 

Takum o6pa3om, Mempeccnonnyto NOBEPXHOCTb B MeJIKOSepHH- 
CTBIX TPpYHTaX HeAb3H PaCCMaTPHBAaTb KaK HEKOTOPOe 3epKasI0 IpyH- 
TOBBIX BOR, ACHCTBHTEIbBHO CylUlecTBylollee MpH OTCYTCTBHY Kanus- 
AAPHBIX CH, pH HanwunH KanMIApHEIX cH, Yep KHBAIOWLHX BO- 
AY, ACMpeccHOHHy!0 MOBEPXHOCTb MO%KHO MIpP@CTaBHTb Kak HeKOTO- 
Py!0 NOBepXHOCTb HYyJI€BOrO WaBJIeHHA B rpyute, pasjesmOllyI0 o6- 
‘TaCTb C NOJIOXKHTCJbHBIMH H OTPHMAaTeJIbHBIMH JLaBmeHuaMy IpyHTo- 
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Bbix Bon. Menuennoe JBHKCHHe PpyHTOBbIX BON MpOHCXOAUT Kak 
BLILe, TAK WH HWKe STON MOBEPXHOCTH. 

Bo-BTopbIx, BO BCeX ONbITax Oblvio 3aMeyeHO, 4TO yBewIMYeHHe 
meOuTa BOI Tp BKIIOUCHHH TOKa MOMyuaeTcA Ooubllle, YeM 9TO 
CHeLYeT H3 PC3YJIbTATOB MOJeJHPOBaHHA. ITO HECOOTBETCTBHE pac- 
ueTa H 9KCIePHMeHTa MOXKHO OODACHHTS PANOM UpuynH: |) MpuTo- 
KOM IPYHTOBbIX BOA H3 OG6acTH TpyHTa Bbillle MeMpeccHOHHOH Mo- 
BepXHOCTH; 2) MOMO/HHTeIbHbIM yBeIH4eHHeM Koa DullueHtTa Puvib- 
TpalWH PPyHTa NOM BIMAHHeEM WICKTPHYeCKONO NOJIA H 3) AHMB3OTPO- 
WHeH CBOHCTB rpyHTa. 

AsTopamMu lpefviaraerca MaJibHeniliee paciiupeHve MeTOJla MO- 
eNHPOBaHHA WICKTPOOCMOTHYCCKOTO BOJOMIOHWKeEHHA C Uevibio On- 
peleeHHA NOBepXHOCTH HYyJIeBOro WaBJIeHWs. 

Tas PIMHUCTRIX H CYIIMHUCTbIX TPYHTOB OObIUHO BbICOTa KallWJI- 
AsSpHOrO MOMHATHA MHoro G6ovIbHe, YeM TvlyOvHa BOONOHMKeHUA. 
B 9ToM cayuae MOXKHO CAeaTb clelyloulee Jomyulenue. PpyHtosple 
BOIb] Ha MOBEPXHOCTH PpyHTa YAepKUBAaIOTCA KaNHJVIAPHbIMH CHJIa- 
MH Tak MpOuHO, YTO MOKKHO Ha STOH NOBepXHOCTH IIpeHeOpeyb HOp- 
MaJIbHof CocTaBlalolleH cKopoctu sBogbl. Ilpu smeKTpoocmMoTHuye- 
CKOM BOJIONOHHKCHHH, TaK %Ke Kak H MPH FPYHTOBOM BOOOTJIMBE 
C MaJibIM MeOHTOM, BO3HHKAaIOT OTPHUaTebHble MaBllenua (p<0O), 
IPHBOAALMe PpyHTOBble BOLI B HaTAKeHHOe COCTOMHHe, Oarosa- 
Da YeMy TPYHT BOCIPHHAMaeT JONOIHHTeIbHYIO YIVIOTHAIOULYIO Ha- 
rpy3ky uw Noulyyaer BugHMylo cBA38aHHOCTb. Ilpu 3TOM pa3pbiB 3Ha- 
YeCHHA P Ha MOBePXHOCTH pyHTa ypaBHOBelllHBaeTCA CHaMH KallHJ- 
qApHoro HaTsxKeHua. Tpanuia oOmacTu rpyHTa, MMelolleH oOTpHila- 
TeIbHOe WaBeHHe Pp, ABAeTCA NMOBepXHocTbio p=0, HHKe KOTOPOH 
p>0, u, cleqoBpaTesIbHO, HUKaKOTO OOK AaTHApPyHTa He NPOHCXORHT. 
[lopepxHocTb, XapakTepH3yeMad ypaBHeHuem p=0, urpaeT poOub 
enpecCHOHHOHW MOBepXHOCTH. 


1. Mpu6amkenHoe MogxenHpoBanHe 3eKTpOOCMOTHYECKOrO 
BOJONOHHKeHHA 


Ha oOcHOoBaHHH U3I0OKeHHONMO BHeCeHbI CJeLyolulwe YyIpouULeHHA 
B MeTOAUKY MOfemMpoBaHHa, onucaHHyo pauee {[JI. |—3]. 

1. IIpu mMogemHpopaHHu THApOMMHAaMHYecKOorO MOA MO MeTOAY 
SPA us0nupytollei MeperopomKol sABIAeTCH He MeMpeccHOHHaad 
MOBEPXHOCTh, a HesaTOMeHHad MOBEPXHOCTb rpyHTa, TaK KaK TOJIb- 
KO Ha Hell BHIMOAHAeTCH yCJIOBHe PaBeCHCTBa HYJIIO HOPMAJIbHOM CO- 
CTABJINIOULeH CKOPOCTH BOJIbI 
vu, == 9. (1) 

2. Copnawenve rpaHHUHbIX YycIOBHH Ha MOBEPXHOCTH TpyHTa 
AAA HOPMAJIbHBIX COCTABJAIOUIMX MOTHOCTH 9vIeKTpH4eCKOrO TOKa 
(6, =0) wm cKopocru Bogbl (¥, =0) AaeT BOSMOXKHOCTh HeMocpel- 
CTBCHHO 3aaBaTb PpaHHUHble YCOBHA H MOAeIHPOBATb Moe Nbe30- 
MeTpHyeckoro Hallopa A win MpHBeseHHOro Haliopa y=h+kep 
(JI. 1—3].. 
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3. TlopepxHocTb HyJleBoro aBJIeCHHA ONpeenneTca pacueTHbIM 
NyTeM Ha OCHOBaHHH ypaBHeHHa 


p=h—2z—), (2) 


rye P— MaBJieHHe, BbipakKaeMOe BbICOTOH BOAAHOTO CcTOVIOa; 
Ah — Tibe30MeTPHYeCKHH Hanop; 
Z—BbICOTa PpaCCMaTPHBaeMOH TOUKH MOA, OTCUATHIBAeMbIe 
OT OOULeErO NPOH3BOJIbHO BbIOpaHHOTO YpoBHA. 


PaccMOTpHM MOJeJHpOBaHHe Ha MpumMepe uraomuAbTposoro BO- 
NOTIOHWOKEHHA B CICe CyrvIMHKa TOMWMHOK H npw HanwuHH 971eKTDO- 
OCMOTHYecKOrO BO3elHcTBuA (pHe. 1). YponeHb rpyHTOBbIX BO COB- 


K(-) Alt) i? Aft) K(-), 














VAY, 


av 


id Z 
og iG 


« 





Puc, 1. Cxematayeckoe u3006pakenwe MOZemupyeMoro y4¥acTKa. 


NakaeT c BepxXHeH NOBepXHOCTbIO cyrauHKa. Hyoke cyrauHka NeKArT 
NeCKH, KospPDuLHeHT PUALTPauNH KOTOPbIX Ha HECKOJIbKO NOPAAKOB 
Bblie KosPMuLueHta PuIbTpPalMn CyYTMHKa. 

IIpH MOe1MpORaHHu HTIOMHABTpOBOrTO BOAONOFWXKeHHA HeO6- 
XOMHMO pellaTb MpOCTPpaHCTBeHHY!O 3afayy, B KOTOPOH MbesomeTpu- 
YeCKHH Halop H MOTeHYKaA 3aBMCAT OT Tpex OceH KOOpANNaT: X, Y, 
2 (pwc. 1). Aaa Mongenupopanva STO 3ana4H B WIEKTPOMHTHUeCKOH 
BaHHe HeOOXO2HMO Tak BbIOUPaTb MacuITaO, YTOOKI TOJILHHA 31eK- 
TpOJIMTa B COOTBeETCTBYIOUleM MacilTa6e Bbipakaja paccrosHHe 
MeXKIly COCeJIHHMH OJHOMMCHHbIMH 3/leKTpOdamMH mo ocn y. TIpu 
STOM HeOOXOAHMO CHHMATb dJeKTPHYeCKOe Noe B pa3sJIMYHbIX MI0- 
CKOCTHX MIO OCH 2, ITO BECbMa YCJIOMHACT NpOUecce MOLeIMPOBAHHA. 

SHAUHTeIbHO MpOlke pelaTb 3akayuy, eCIH 34MCHHTb pan ycrta- 
HOBJICHHbIX HIIODHIbTPOB WH SJICKTPOAOB ORHOM CNOMWHON y3Kon 
nomocow (TpaHileel Ad MbesoMeTpHyeckoro M MacTHHO! Js 31eK- 
TpHY¥ecKOTO MovieH), HMerOlleH TiyO6HHy, papHylo ywnHe paSouert 
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yacTH Hriopusibtpa Haw aexTpoma. I]. I. Apryyos {JI. 5) noxa3pi- 
BacT JONYCTHMOCTb TaKOH 3aMCHbI WIA HEKOTOPHIX MpocTeHIwHX cuy- 
yaeR (PHJIbTPAlHOHHNbIX PaCcuerTos. | 

Pa3ymeeTca, 4YTO Mp Tako 3aMeHe YMeHbIUaeTcH COMpoTuBule- 
Hue (rHIpomMHaMuyecKOe HAM BTeKTpHYecKOe) OG6acTH, Ipuseraro- 
leh K 3JIEKTPOLaM, Tak KaK COMPOTHMBJIeHHe PaCTeKaHHA CIVIOWHOH 
MlCHTbl] MeHbite, YM CONPOTHBJIeHHe PpaCTeKaHHA CHCTeEMBI IHJIHHI- 
PHYCCKHX IIEKTPOOB. 

Jad BHIAcHeHHA MOPAAKA BeHUHHbI TOTO COMPOTHBIeEHHA pac- 
CMOTpHM cHcTemy OeCKOHeYHO JWIMHHBIX UMAHHAPWYeCKHX 3JIEKTPO- 





a) 


Puc, 2, Cxematuyeckoe H3006paxkeHHe 97eKTPHYeCKOrO Mona. 


a — GecKOHCYHO AAHHHOFO WHAHHApHyeckoro 94eKTpO.1a; 6 — 6eckOHeYHO AAHHHOK 
J@HTbl IUKpHHOH b 


ROB pasluycoM fF, YCTAHOBJICHHHIX B MpOBOAAIeH cpewe BAOb OCH Y 
(puc. 2,a) c paccToaHHeM MexXKAy coceqHHuMU sIeKTponamH b. Ecau 
K @MHMe AJIHHbI DIeKTposa NoxBoAUuTcA TOK /o, TO, Nosaraa mo- 
TeHWHal pelleTKM PaBHbIM HYJHO, KOMMJICKCHBIM noTenuMal W 9aex- 
TpH4eckoro NOIA TaKOH WNIHHApHyeckOH pellerKH Dain r <b mox- 
NO BbIPa3HTb CJIeAYIOILUM OOpa3om: 
_ ., da 4. sha(x-+ jy)ib 
eg ee rg (3) 


— laa ciaouIHOH WiacTHHbl 3JIeKTpOa, K CAMHHIe AIMHbI KOTOpOH 
Ha yuacTke IWiMpHHow 6 noABonuTca TOK /, (puc. 2,6), KOMMMeKCHBIA 
MOTeHUMa BbIpamKaetca Tak: 


; I ; 
Vote == og ee )) (4) 


rie ) —yHKUHA MoTOKa, a ¥ ~~ YAeJIbHaAH MPOBOAHMOCTh cpeAb. 
[ip focTraTouHoO OOJIbUIOM 3HadeHAH x 


n(x + jy)/b 
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Tora BbIpakeHhe (3) MpPHHHMacT BUHL: 


y fy Io Bis, 
= — 96, (% TI) — a In (5) 


H3 CpaBHeHua (6) uw (4) cmeayeT, YTO KOMILICKCHDIH MOTeHILMas AIA 
OOOHX TloueH OTJIHYAeTCA Ha BesMUNHY 


I b 
ry if 
AW =W,—W, 52 In 


= 1,4R., (7) 
paBHyiOaNaeHHiO HalpaAXKeHHA, OOYCJIOBMCHHOMY He€OAHOPOAHOCTH!O 
MNOJIM B HEKOTOPOH MIpH3eKTPOAHOH oOOmacTH. 


-KomneucuposaTb 9TO MaseHHe HalpsaxKeHHA MpH 3amMeHe CHCTeMbI 
WHJIHHAPOB CIVIOWHOH NaCTHHOH MOXKHO, BKJIOUHB MOCMe LOBaTeJbHO 
AONOJHHTEJIbHOe COMPOTHBJeHHe, MpOMmOpuHOHaJIbHOe 


6 
Pen (8) 


nl 2nnly ’ 


rile /— ANMHa 3JI€EKTPOAOB, a 2 — 4FHCJIO 3JIEKTPOAOB, NPHXOAAULUXCA 
Ha jlOJIO MOMeHpyemoro yuacTKa Mows. 


Takum O6pa30M, TIpH MOJeJIHpOBaHHN 3/IEKTpH4eCKHX H THApo- 
AHHAMHMYeCKUNX MOJIeH WICKTPONOB, HMeIOWHX BH WHJIAHApHueckolt 
pellerTKH, CHCT€Ma 3JIEKTPOOB MOKeT ObITh NPHOWXKeHHO 3aMeHe- 
Ha CMJIOWHOH MiacTHHOH HW NMOCeMOBATeIbHO C HeH BKJIKOUCHHSIM 
COMPOTHBJIeHHeM B MaclliTa6e MojelH, CcooTseTcTBylollem AR, KoTo- 
pble BbIYHCIAIOTCH mo dopmyvie (8). Takaa 3amMeHa aeT MOJIHYy!0 
SKBHBAJICHTHOCTh MOJIEH Ha PaCCTOAHHH OT PpellleTKH, HMpeBbllllar- 
weM 26, pH OTCYTCTBHH BJIMAHHA KOHUOB BJIEKTpOoB (HallpHMep, 
CCIM SJIEKTPOAbI YIHpaloTcA B HeNPOBOAAILHH 3AeKTPHYeCKHH TOK 
BOJOYNOpHbIM MactT). B cayyae BJIMAHHA KOHIOB 3JICEKTPOJOB BBe- 
ReHHe 9TOrO COMPOTHBJICHHH TOMbKO YaCTHYHO BO3MelilaeT Namenne 
HallpaAKeHHA, OOYCNOB/ICHHOe BJIMAHHEM HePaBHOMePHOCTH 3/IeKTPH- 
ecKoro NOAA BOJIN3H WHJIMHAPHYeCKKX 3JJICKTPOJOB. 

Mogejmpopanhe 3ICKTPHYeCKOrO MOA B IpyHTe Mpon3BOANTCA 
fo OOMeH3BeCTHOH MeTOAUKe, C MOMOLLbIO KOTOpoH MoryT ObITb 
olipeqeseHbl TOKH aHOoB H KaTOJOB ,. 

Jina MoesMpOBaHHA Mbe3OMeTpHyecKoro Haflopa ft B cyriHHKe 
3a1aloTca CulelyIoulve PpaHHyHble yCOBHA: 

1. Ha rpanuue pa3fqenta Necka MW CYrKHKa Tbe3soMerpHueckHlt 
Hanop A==0, Tak Kak MecoK xopowlo duabTpyer Boxy (B cly4ae Ha- 
AKU JTYXK Ha MOBEPXHOCTH IpyHTa B 9THX MecTax TakKe h=Q), 

2. Ha nopepxHocruH wWIbTpa-KaTOa Ube30MeTpHyuecKHA Hanop 
COOTBETCTBYeT BaKyYMY B KOJIeKTOpe ursodurbTpos A=—//,. 

3. Ha HesaTomieHHOu MOBepXHOcTH TpyHTa HOPpMaJIbHas cocTaB- 
Amoulas Tpanwenta A paBua Hy. | 
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4, Ha mopepxHocTH aHOwa HOPMaJIbHaH COCTAB.1Alolilan CKOPOCTH 
BOJbI 


ko 
U,=—kg grad,h + —%, =9, (9) 
Ce MOBATeJIbHO, 
grad h—=c,, | (10) 
k 


re C=—, a k, — kosppuuent snekTpoocmoca. 


i 
TIpu mpH6anxKeHHOM MOMeJHpOBaHHH MOMKHO TpeHeOpeyb BJIMs- 
HH€M H3MeHeHHA A BAOJb MOBeEPXHOCTH aHOfla S$, H 3adaBaTb 


k, 9, gradh scl. (11) 


Ha 3TOH MOBeEPXHOCTH, BbINOHAA ee Ha MO/eJIN B BHAC CMOUIHOrO 
3eKTPORa. 


3alaBas COOTBeETCTBYIOILHe TpavHYHble YCOBHYA B WICKTPOJINTH- 
yecKOH BaHHe, JIerkO ONpezeuTb Moe A B OOOH ToUKe rpyHrTa, 
a CJICOBAaTeJIbHO, HM WaBJIeHHe TPyHTOBbIx BOL p=h — z. 

Ha puc. 3 MOcTpoeHbI KPHBbIe YCPCMHEHHbIX CeYeHHH MOBePXHO- 
cTeH, paBHoro / 4 paBHoro Pp, NMousyueHHble MO OMMCaHHOMY MeTOLY. 
OueBHAHO, YTO BbIIe MoBepxHocTH p=0 HpovcxogNT yivioTHeHHe 
[pyHTa, a HWKe STO NOBePXHOCTH TpyHT OCTaeTCH B PpasMATYCHHOM 
COCTOAHHH. | 

OnucaHHanA MeTOXMKa MOJIHOCTbIO TNpHMeHHMa HW PH MOeJIH- 
POBaHHH BOJONOHHKeHHA B AHM3OTPONHbIX PpyHTax. BBowA coorserT- 
cTByIOLee Mpeo6pazs0BaHve KoopaAuHat [JI. 6], MoxHO NOyuHTb aHa- 
JOTHYHOe pelweHwe HW JIA AHH3OTPONHbIX PpyHToB. Ha puc. 3 NyH- 
KTHpom MOcTpoeHa KPUBad HYJeBOrO MaBeHHA IA CyYan, Korma 
KosdduuwMeHT MubTpPalnH B HalpaBMeHHH oceH x uy BY pa3 Boub- 
me, 4eM B HanpaBsenHn Z. OueByvAHO, YTO NOBbIWeHHe PUJIbTpallli- 
OHHBIX CBOHCTB B TOPH30HT@JIbHOM HalpaBJICHHH TIPHBOAUT K CHH- 
HKeHHIO MeMpeccCHOHHOH MOBepXHOCTH BAOJIb OCH CHMMeTPHH ZHU K 
TIOBHILWEHHIO e€e BOM3H AHOOB. 

Ilo H30>%KeHHOH BHIMe MeTOAHKe aBTOpaMH MpoBeweHoO MOeVIH- 
pOBaHve JeMPeCCHOHHbIX KPHBbIX JIA Pa3JIMUHbIX paccTOAHHH MexK- 
AV PANamMu QICKTPOOB. 

Ha pyc. 4 MpHBeneHbI pe3yJbTaTbl MOReTHpOBaHHA Ia D= 
=06 m. H3 comocraBleHHA JelmpecCHOHHbIX KPHBbIX jWId D=2 i 
0,6 m cnemyeT, ITO B NepBOM CJly¥ae CHMKeHHe KPHBOK enpeccun 
B cpeqHeH wacTH KOTJIOBaHa NOyYeHO OovIblle, a TOK MeHbIle, 10M 
BO BTOPOM cCJlydae. 

B peavibIblx YCJOBHAX MIpollecc MpoTeKaeT HECKOJIbKO CJIOMKHEE. 
B HeKOTOpoH O6sacTH BOWH3H aHONa, Te B pesyJIbTaTe MOeMHpO- 
BaHHA TMONVUaOTCH OTPHILaTeJIbHble MaBJeHHA MeHbe, vem —10 mM, 
B TeyveHHe HSKOTOPOTO BPeMeHH MPOHCXOMHT OcyWIeHwe [PVHTa H 
mpH 3T0omM QOQ<c/,. BcneactBue NOCTYNeHHA BOAbI H3 9TOH OOnacTH 
NeHCTBUTebHbIc Ma3JleHHA HeECKOJbKO BbIWe 3HaveHHH, NOWYeHHbIX 
Ha MOMeIN aad Q=cl,. 
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2. Wpw6anxKenHpii pacuer IIEKTPOOCMOTHYECKOTO BORONOHHKeHUT 


Paccmorpenue NPOueCCa BOAONOHMAKeHHA IPH d3eKTPOOCMOTH- 
HECKOM BO3ACHCTBHH C TOUKH 3PpeHHA TeopHu BOLOOTAHBA C MaJIbIM 
AeOutom (JI. 4] no3Bomser He TonbKo pelaTb 3amayy Ha MogemH, 
10 H MPOHSBOAMTb MIpHOAWKeHHLIA pacyer Kak nomomKenna jempec- 
CHOHHOH KPHBOK, TaK H PaCXOZ0B BOA B cHCTeMe HIVIOMWVIBTPOB. 

a) Pacuer ToKoe e cucteme INCKTPOOCMOTUXECKO20 BODONOHUHCE- 
aust. Jina MpuOswKeHHoro pacuera CONPOTHBeCHHA MeXKAY 31eKTpO- 
Ramu (pic. 1) moxkno MpeHeOpeub BJIMAHHEM KOHILOB SIEKTPOMOB H 
BOCTOJIb3OBaTbCH HW3BECTHLIMH (OpMyaMH ma MVIOCKON ap aJeJIb- 
HBIX NOJICH, WWHPOKO NpPHMeHAeMBIMY IIpH pacueTe 3jleKkrpomporpesa 
Gerona. Conporusserne MCKTY ABYMA OXAHAKOBbIMH S/eKTPOLAaMH 
(paqHycom ro wu ANHHOL !) 6eckoHeuHoro pana (c paccTtosHuem 
MOKMY OHOMMCHHBIMH 9IeKTpomamu 6b y PasHOHMeHHEIMH D) 
B rpyHTe (C yRebHBIM conpoTuBvieHHem p) paBHo: 


D l b 
R= 5 te lng) poy (12) 


IIpeactaBum pbipaxenne (12) 
B BHAe€ CYMMbI ABYX cocTaB- 
IAIOULHX, MepBad H3 KOTOpbIX 








’ D , 

2 Ri =+7%=pR, (13) 
10 PpaBHa CONPOTHBJICHHIO yyacTKa 

rpyHTa wHpHHoH Ob, orpannyeu- 
g Horo) =6ABYMA = sJICHTOUHBIMH 
6 3NEKTPOAaMH, NMOrpyKeHHbIMH 

B rpyHT Ha ruiyOnny 1, mpH 
4 PacCTOAHHH MexKAy HuMH D, 

a BTOpad 
" po | b 

g K, OE a In 2nry = 204K), 


2 4 6 6 0  G #6 


(14) 

Puc. 5. Ppauk 3aBacumocru reOMeTpH- 
{€CKOH MpOBOAMMOCTH MocKoro Kongen- BbIPAKaAeT yBeMYeHHeE COMNpo- 
CaTOpa KOHeEYHbIX pa3Mepos. THBJIGCHHA 34 CYeT HepaBHo- 


MeCPpHOCTH 3JIeEKTpHyeckoro No- 
A BOJM3H WHIMAApHyeckHXx 3 JIE KT POOB, 


, 
boaee TouHO conpoTuBsenue R, MoxerT ObiITb paccunTaHo Ha OCHO- 


BAH aHaJIH3a 3.ICKTPHYeCKOFO MOAA MIOCKOTO KOHeYHOrO KOHJeH- 
caTOpa, Mpouspedenuoro JI, HW. Bana6yxa [JI. 8}. B strom culyyae co- 
NPOTHBJICHHE BbIpaxkaetca opmyvol 


ere 
rie Go ompekeaseTcaA B 3aBHCHMOcTH OT OTHOUeHHA 1/D to rpacbu- 
KY puc. 5, 
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TaKuM O6pa30M, {WIA ABYX PAOB Pa3HOHMEHHbIX IWHJIHHApHye- 
CKUX IIEKTPOAOB MOXKET ObITb COCTABJICHa ZIKBUBaAJICHTHaA CXeMAa B 
BHAe ABYX CIVIOWHbIX MPOBOAAILHX MOsIOC WH MONOJHHTeJbHO K Kaxk- 
AOH H3 MOJOC NOCJIeMOBaTebHO BKJIKOUCHHbIX COMPOTHBJICHHH 





see, Mie oe 
AR, nl Qn In 2TP 6 (19) 
rie #—U4HCIO OJHOMMCHHBIX JJIEKTPOAOB B psse. 
Tok OfHOrO 3/1eKTpOza 
U 
——; i6 
L=R (16) 


roe U—uanpaxxenve Mexy 31eKTpozaMu. 
6) Pacuem pacxodo6e 6B00bt 6 cucmeme 6odononUdKeHUA, IIpH 
IIDHOAH2KCHHOM pacueTe MOJIA Mbe30MeTPHYeCKOrO Hanopa, Tak Ke 





Puc. 6. CxemaTuyeckoe n300paxeHue TpaHeH 
iA pacueTa rHApOAMHaMMYecKOrO Noaa. 


KaK H Mp pacueTe 3JIEKTPH4eCKOrO MOJA, PALbI IIEKTPOAOB MOKHO 
YCJIOBHO 3a8MeHHTb CIVIOWHbIMA Oe€CKOHeCYHO TOHKHMH TDPaHIIeAMH 
YUeCTOM YBeJIMYUeHHA THAPOAMHaMHyeCKOrO COMNPOTHBJIeHHA BOH3H 
XI@KTPOAOB HyTeM BBCACHHA AOMOJIHUTebHOTO FTHAPOAMHaMHyeCKOro 
COMPOTHBJICHHA, BeJIMUHHa KOTOPOrO B COOTBeTCTBHH c (15) paBua: 

AR, = -—AR,= 5 Ins =~ AR, (17) 
(pW PpaCCMOTPeHHH MOJOCbI WHpHHOH 0, T. e. n=1. 

TakuM O6pa3oM, AA pacueTa rHAPOAMHAMHYeCKOrO MOJIA B pac- 
CM@TPHBaeMOM CJlydae MOKeT ObITb IIPHHATA CXeMa, H300paxKenHaA 
Ha puc. 6. IlpHuumMaa 3a HyJlb Mbe30MeTPHYeCKHH Hallop Ha MoBpepx- 
HOCTH TpyHTa H OSO3HaYaHd Mbe3OMeTPHYeCKHH HaMop B HrMOdHAbT- 
pax (BakyyM) 





h,=—H,, (18) 


# 


MOXKHO HOACUNTATh COCTABJIAIOULWe pacxOa BOAbI, OOyCJIOBJIeHHbIe 
[be3OMCTPHYeCCKHM HanopoM. Tak Kak MOJIHbIH pacxXO BOAbI B aHO- 
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AaX B COOTBETCTBHH c ypaBHeHvamu (9) u (11) paBeH Hymo, To, 

oOo3Hauad Yepes Q, COCTABJIAIOWyIO PacXOa BOAbI B OAHOM aHore, 
OOYCJIOBJIEHHY!O Tbe3OMCTPHYECKHM HanopoM, Mowyyuaem: 

Q,=—~cl,. (19) 

Ala onpewenenua FHApOAMMHAMMYeCKOH CocTaBAOULeH pacxosa 

BOAbI B kaTOe —Q, 3anHleM ypaBHeHHA, aHaorMunble dbopmy.iam 

Makcpewla C NOTeHUMasbHBIMA KOIPPHUHEHTAMHN AA MbhesomeTpuue- 


CKOFO MOVIA: 
hy =a,, Qi + a, Q); 
hy = Gy, Qy + Ago Q,. 


Kos@puunenthl a,, MOryT ObITb MpHOM2xKeHHO ONpezenenb 113 
PaCCMOTpeHHA FHApPOAWHAMHYeCKOLO MOA YEAHHEHHOHM We B pyH- 


(20) 





0 *6! O02 G3 G4 O65 G6 O7 G8 OF 0 


Puc. 7, Ppatbuk 3aBacHMOCTH THApOAMHaMMYecKOrO CONpoTHBAeHHA Ro, oT R. 


Te NOX BOROHOCHBIM HallOpHbiIM ropH30HToM. Hanpumep, novaras 
Q.=0, 4; =H,, ho =H, u mpene6peran mepepacnpeazeseHHeM no- 
JA MON, BIIMAHHEM OCTAJIbHBIX PANOB HIOPHIbTPOB H 93JEKTPOOB 
NpH OTCYTCTBHH B HHX MPHTOKA HH OTTOKA BOAbI, NOTYYHM C M0- 
MOULbIO HPHHUMNa 3epKaJIbHbIX H300paxKeHHH Nome, anamornynoc 
Nolo CHCTCMbI 3HAKOMePeMEHHbIX JICHTOUHBIX 9eKTPOIOB [JI. 9]. 

Kos@@uvenThl &,; H Qo OKASbIBAIOTCA PaBHbIMH THApPOAMHaMH- 
UeCKOMY COMPOTHBJICHHIO MeKAY UWLeJIbIO H BOMOHOCHbIM FOp43soHTOM, 
KOTOPOe B COOTBETCTBHH Cc pacueTamH K. K. Ta6axkca [JI]. 9] mo- 
*KeT ObITb ONpeeNeCHO Kak 


H, 1 K(k) ! 
=R = >> =; R,., Z| 
oR, 62K (R') B, 6 No: ) 





Ais == Boo == — — 


Q) 


roe K—MNOJHbIM SIMNTHYeCKHH HHTerpad Nepporo poga, a k it 
, iad 
Rk —MOJYJlb H ONOJHHTebHbI MOLyAb STOrO HHTerpawa: 


k == COS TH (22) 





KO) op p2 pe (CTaBsena Ha rpaduke puc. 7. 


SaBucumMoctb RR, = 
02 2K (k') 
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Jia onpemeneHuaA Gig = Ge: B COOTBETCTBHM C ypaBHeHHvem (19) 
mpH Qo =0 Heo6xoRHMO HaHTH Mbe3OMETPHYeCKHH Halop BO BTO- 
pou Wet NO BAKAHWeM THApOAWHAMUMYeCKOrO NOVIA NepBou UWlesH. 
YmpowleHHo OyHeM CUNTaTb, UTO Mbe30MeTPHYeCKHH Hanop B 3TOH 
lew PaBeH ero 3HaYeHHIO Ha ocH xX (puc. 6). Takoe yonyllenHue 
aeT HEKOTOPOe 3ABbIWeHHe 3HAYCHHA 21, TAK KaK B OCTAJIbHBIX 
TOUKAX LI@JIH BEIMUHHA Mbe3OMeTPHYeCKOrO Hanopa MeHbllle, 4eM Ha 
nmopepxHocTH rpyHta. Bonee mpaBusbHoO 6b1I0 Obl pacCUMTbIBaTb 
KOIMMHIUNeEHT G2; NO CDeqHeMy 3HaYeHHIO Hallopa B WlewH WIM Ha 
riyOuHe //2, omHako pacueT Mp 39TOM 3HAYHTeIbHO YCJIOKHAETCA. 

Ecau KOMMVJICKCHBIM UHCJIOM ¢ BbIPa3SHTb TeKYLLYIO KOOPAHHATY, 
TOUKH B MWJIOCKOCTH X — 2 OTHOCHTebHO TOUKH O (puc. 6), To pac- 
CMaTPpHBaeMOe MOle BbIpakKaeTca cileqyloulen PyHKUNeH KOMIMIeKC- 
HOro HepeMeHHOro: 


t=z2+jx—*“arcsin(ksn a), (23) 


re sfi— 3JIMMTHYeCKHH cHHyc AKOOM pH MOAyse k& OT KOMMVeKCc- 
HOrO MOTeHWHala TOUKH B OTHOCHTeJIbHBIX eAMHHUaX w, a H — Tom- 
LMHa PaCCMATPHBaeMOrO CJIOA CYIJIMHKa. 

PaccmaTpuBad pacipemeseHve NOTeHIvalla BAOJb NOBEPXHOCTH 
rpyHta (z—H) M yuHTbIBad, YTO BAOMb STOM NOBepXHocTH 


Wa FO +IK(E’),. (24) 


SJIMHNTHYeCKHH CHHYC HMeeT TepHOom NO MHHMOH ocn 2K(k), a 


° 1 a 
sn(x + jk) = bony? Wocae mpeo6pasoBaHHi HoJlyyaem: 


mx  AK(R) __ 
choy sn p= 1, (25) 





Ha ocHoBaHHH MOsyYeHHOrO BbIpaxKeHHaA NO Ta6y/IMpoBaHHbIM runep- 
OOIMYeECKHM HW 93SJIMMTHYeCKHM (yHKUHAM ch H sn JerKO MOryT 
ObITb TOCTpoeHbl 3aBucHMOocTH A/H, ot x/H Aaa pa3siM4HbIxX 3Hauve- 


HH Mofyaa Rk. Takwe 3aBMCHMOCTH TipexcTaBsieHbl Ha puc. 8. SHax 


x D 
a a k AA paccMaTpHBaeMoro CJlyyad, MOMKHO MO rpacuky 


ee eee 
puc. 8 HaHTH FF =, a culegoBaTeJbHo, mo (20) 


Ay, == Ay, = Pay. (26) 


Jan yHoOcTBa pacuyeTa BeJIMYMHbI a,, Ha puc. 7 nocTpoer 
rpapuk R,,(k?), ¢ HOMOUlbIO KOTOpOrO, 3Had BeHUMHy Rk, AerKo 

SHat Kosppulnent 4,,, A, w Q,, onpeeiAemble BolpaxkeHHAMH 
(18), (20), (21) u (26), 4 yuuTpIBaa, 4TO | 


h_ —h,=Q,4R,, (27) 
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MOMHO Ha OCHOBAHHH ypaBHeHHl (20) un (27) Halitn Q): 










a hy — 242 Qo 
Q)= aq aR.” (28) 
OG6ini pacxon BOAbI OAHOrO KaTOsa 
Q. = --Q, pies oer (29) 
ie PRE EEE EEE 
AN Sa EG a SB ie 
06 Pn RR Ba ol Pia 
eRe Se eeee ee seszae ia 
RB BS S\SEaER Rees ha 
et LELLLELTSS 0 ELLE LLL bee 
EELEEELTSSS TET 
a PSS 
Mise st eo i ee a 
008 SO a eB 4-4 
0,06 |— ae aa fae oe SK : me i be 
005 — Ue SR a oo eo SS i a 
Co siisarae cCHPRS <2 Fee we 
=i nr " BAN N PAI Neale 
pa TEESE 
THILIT ili HLTELLPSSSs 
Li LaaSSs 
001, > - 


r x a3 
Puc. 8 3aBHCHMOCTb ® @ Id PasMHUHbIX 3HayeHHH MOsyas R2, 


Bpipaxad KOsPulHenThl ‘a,, yepe3s COOTBETCTBYIOWMe reoMeTpu- 
yeckHe 6e3spa3MePpHble BeJIHUHHbI, HoCce Mmpeo6pa3soBannii momyyaem: 


U 
Q=—k, R24, (30) 
~ *Xo3 
oh, + tel FU @iRo. \ 
= ‘ Ros 5 
i Ry, + ARG, ee) 
H COOTBETCTBEHHO pacxoy, BOAbI B OJHOM KaTOe 


———= ny l ree gre eA oer EY me ee Kel : 
Q. ke, a, ( Ro- an ARo> ; Roo + AR», (32) 
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6) Pacuem nonuskenua Oenpeccuonnolt KpuUsolk BOONb OCU CUM- 
Mempuu YycmaHosKu, ALA pacueTa CHHKeHKA enpeccHonHoi Kp 
BOH BAO/JIb OCH OCyllaeMOro yuacTKa HaliqeM Tbe3soMeTpHyecKuii Ha- 


NOP Ha MOBepXHOCTH H, C4HTad, YTO p=0, onpeneHM cHHKEHHE 
AeMpeCCHOHHOH KPHBOH H3 ycCulOoBHA 


Az==— A, (33) 


[IbesoMeTpuyecknii Hanop BAOWb OCH CHMMeTPHH BOJLONOHHKEHHA BBI- 
PavKaeTCA C NOMOULbIO TOH %Ke PyHkuHH ® (cm. puc. 8): 


a= 2% hice +0 (Fr) |. (34) 


SHad Q, H Q, 4 onpezenHB no rpadpukam pwc. 7 uw 8 BennunHDl ae 


Le L—2D 3 
@ (si) H D ( on ), MOXHO HaliTH 3HaueHne Az. 








JIt1,,2,¢ 
G/M M At G (HU =I) 
Ae 
oo 
~ 
2 (4,0 =302€) 
2 
2 G(x, U=J0a) 
7 : F \ ge Cw an AED SHED SED SDD Se oem 
? ——"" J; =£(D) Gud 
aoe ee 
4 Ler ¥\ “mod - 
see : f\ 
os on : 
es Z(H, U-Fr) 





G6 42 2@ 4 bt 


Puc, 9. SapucumMoctu Q, A u Jo oF pacctosnuli MeKAV PAAaMH Pa3HOHMeHHEIX 
3EK TPO AOR, 


Ha puc. 9 u306paxenbl rpaduK 3aBHcuMocTH V1 IbHOM Harpy3- 
KH Ha 9eKTpo /,, CHHKeHWA YPOBHA FPyHTOBbIX BOA BAONb OCH 
KOTMOBaHa HW pacxOa BOAbI B OAHOM HrodusbTpe Q, paccunTaHHDlX 
MO OTMCaHHOH BbILIe MCTOAHKe MIA pa3JIMUHbIX 3HaycHHit D. [pu 
PacueTe MPHHATHI CJleAyOlUlMe PasMePbl PaCHONOKeHHA 3NCKTPOAOB 
H MapaMeTpb! pyHTOB: TOMIHHa coA cyrmmHKa H==9,4 m, ray6u- 
Ha 3aJIOKEHHA HIOPHbTPOB H aHOQOB /==6, m paccToAHHe Mex 
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geKTpoaMiH B pady b==1,2 m, paccTOAHHe MeKAYy pagaMu 93JIeK- 
rponos oT 0,6 fo 6 mM, WIHpHHa KOTJIOBaHa (paccToaHue MexKAYy pA- 
amu wrsopHsbTpos) L==42 m, rayOunwa BakyyMa H,=9 M, Pa- 
AMYC QICKTPOLOB Fyp==2,0 cm, HanpaxeHHe U=60 e, k,U=9 u 30 om, 
big 3.30010 cm|cek ceo cm[cen, y=5-107™" l/om-cM., 

ConoctapleHHe pe3ysibTaTOoB pacueTa C JaHHbIMH MO/leJIMPUBa- 
HHA MOKa3bIBaioT xopollee copmagenve. Ecsid mpd MO/leJIMpoBaHHl 
(cm. pac. 3) aud D==2 m HU kU = 30 m MonmyyeHo z=2 M, TO 
pacueT jd 9THX 2%Ke NapaMeTpoB fAaeT z==1,8 m. na toro xe 
snayenua kU u D-==0,6 m mogevsupopanie (CM. PHC. 4) maet 2== 
——1,4 m, a pacueT 1,24 . Takum oOpa30M, pacxomw Acne He Mpe- 
Bbliuaer 20 CM, 4TO AAA OPHeHTHPOBOYHOTO pacyeTa BHO/He Mouy- 
ctumo, M3 npuBefeHHoro pacuetTa TakxKe CiledyeT, YTO AONyCTHMad 
Harpy3Ka Ha 93JeKTpOA Mp pakWyce aHosa ro 2,0 CM HW Y= 
5-10 ° ljom-cm mo dopmyue, npeamoxenHoh A. A. MyXHHbIM 
{J1. 10]: 


I= 1,6 (aj) VW 5-10-4108 = 1,9 afm; 
leas 


Takum O6pa3oM, mpu HanpsaxKeHun U = 60 @ AAA MaHHbIx Mapamer- 
pos FpyHTa H 3JeKTPOZOB HeACIYCTAMO YCTaHaBJIMBaTb 3JICKTPOMbl 
Ha pacCTOAHHH MexKAy pa3HOMMCHHBIMH 9JI€KTPOAaMH, MCHbILEeM 
uem 1,4 M, Tak Kak TIpH 9TOM Harpy3Ka Ha 9dJeKTPOAb! MpeBpllaer 
MAKCHM@JIbHO JLOMYCTHMYIO. 


3. YueT BAMAHHA 3aABHCHMOCTH # p OT E wa mpouecc Bos,ONOHWKeHHA 


B pale MCCICMOBaHHH 3aMeyeHoO, UTO KOsPpuUveHT PHJIbTpawAu 
-3aBMCHT OT HanpaxKeHHocTu E, Dror addext, Ha3BaHHbl s9pPpeKTOM 
PeopoBa, HaOMOMaeTCA asekO He BCerqa, TEM He MeHee NPCACTAs- 
“Ider H€KOTODbIli HHTepec pacCMOTpeTb yyeT TOTO adekta np pac- 
yeTe BOJONOHHKeHHA. 

S3apucuMocTb Kosddurmenta MuAbTpallww OT HallpsKeHHOCcTH 
SJIEKTPHYeCKOO Nosa MOKeT ObITh MpHOMMWKeHHO BEIPAKeHa JMOMA- 
Hou siMuneH (pue. 10). 

O6bluHO HanpsAxKeHHOCTD Novia Ee, COOTBeTCTBYIOINad BepXHEMY 
H3JIOMy KPHBOM, 3HadHTe/IbHO Oosblie, YEM HaMpAKEHHOCTh NOWA Ha 
g/leKTpoue, WH WpakTHYecKH NpPWXOMHTCA HMeTb Ae C YHaCTKOM 
XapaKTepHCTHKH HwKe STOTO H3JIOMA. Ecuu HallpaKeHHOCTb NOJIA 
Ha aleKTpowe MeHbue Ey, TO TAK KaK B OCTAJIbHOM YaCTH NOJIA Ha- 
IpA2XKeCHHOCTh NOJIA elile MeHbIlle, TO kp BO BCeH OOMacTH TpyHTa 


MOcTOAHeH H ero MOMKHO CUHTATb PaBHbIM Rg WM TIPHHAMaTb MeTO- 


JMKy MOJ@IMpOBaHHA, ONMCaHHy!O paHee. 
Bauaune 3apucumoctu kg» or E moxerT ObITb CyIWeCTBCHHbIM 


B TOM CuIyyae, KOra HallpAKeHHOCTh NO/A Ha 3ueKTPOTe Eo > Fi. 
Paccmotpum cayya, Korda E; < Ey < Fo. Ilycrb annua paBHou 
HaMpAxKeHHOCTH Oda (9KBageHCa), COOTBeTCTBYIONlaA E=£), 
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UMeeT BH OKpyHOCTH pasMyca M1 C leHTpOM,  COBMaatouluM 
c ocpio KaToga (puc. 11). 

B mpaktTHyeckiix YCJOBHAX BONH3H WHIM ApHuecKHx KaTOROB 
HaNPAXKEHHOCTh MOJA ObICTPO yOpiBaeT H JHHHA PDABHOH HallpAKeH- 
HOCTH BeCbMa OJM3Ka K oxpyxuocrH. B tTakom caythae 4H3MeHeHHe 
rMapomMHamHyeckoro COMPOTHBCHHA B MpHKaTOAHOH O0N1aCTH MO- 
Ker ObITb MOACUHTAHO KaK Pa3HOcTb PHApOMMHaMWYScKHX COMPCTHB- 
jlenuii JBYX KO@KCHAJIbHIX [HJIHH- 
pos ¢ BHeELIHHM padHycoM r, 
BHYTPCHHHM /o. Pa36epeM Ba CJly- 
qan: 





Puc, 10. YapoureHHas 3aBHCHMOCTD Puc. 1]. CxemaTHueckoe Hu306p axKe- 
Koappunnendta PHbTpaiAH Ry OT HHe MpHKaTOAHOH 30HbI C MOBDIMEHHbI- 
HanpAKeHHOcTH 9IeKTPHYECKOTO MH Q@HJbTPaWOHHbIMH CBOHCTBAMH. 
noaa &£. 
a) ky = Ry, = Const, 
kage 
=—_ g2 (Lo 7 — 
6) kg = ky tae, EEN | (35) 


k 9 — Rat 
=k + ae (EF, } 


re Ry, ¥ E, — koa puunert (pusbTpalluH UM HaripaxKeHHOCTh OA 
Ha HOBepXHOCTH 9JIeKTpOsa. 

Paccuutaem 06a 9TH rHApOAMHAaMHYeCKHe COMpOTHBJIEHHA. 

B cayuae a) THApOAMHAMHYECKOS COrmpoTHBsieHHe MexKAy ABYMA 
KOAaKCH@JIbHBIMH =LHJIMHApaMil TOACUMTbIBaeTCA TIO ob ulen3BecTHOH 
cbopMyule 


] ry 


R= nik, 870° (36) 


B curyuae 6) Aula moAcKeTa COMpOTHBeHHA HeOOXOAHMO YecTb 
3AaBHCHMOCTh KOsPPuMNeHTAa (buIbTpallHy Ry oT pagwuyca. Tak kak 


pH padvaJibHOM pacTekaHuH TOKa HalipaAKeHHOCTb MOA o6paTHo 
NponopuwoHasbHa paauyCcy 


Eofo= Ey =Er, (37) 


6 Toyap MOH, spin. XXVII. 81 
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TO 
] | 
eat tte It 
an “3 too fg — fo. ry—Ta (38) 
ro Py 
H, Ce ROBaTeJIbHO, 
k == p -+-(k b Pro I a 
4d 1 ‘go Rat) {| Se 
e se a) Pgh oF a 
Ryyty—k ro (Ryg—k r 
se a OO 0 gO Year ae 
iS Res S) (fy —Pro)r SOE oe gen tae (39) 
Rails —k or 
rye i cane A a gas st aad 


li —Ty ly — To 


Dunpoaunamuyeckoe 
CONPOTHBJIEHHe Me2KAY ABYMA LHW : 
KHMH TpyOKamMu freee earn cnet 


r fr; 





dr d 
Ry = { =f r ee (1+ a) ry 
2 Darke Qnl(ayr + agry) nal In Dito Gah, (40) 
@ 0 


TloncraBusad Bhipaxkenus a; HW Q, Mouyuaem: 





r 
seh oe a Ps In gl’ 1 . 
2 2nlky) roky o Ry ofa’ (41) 
rR yy 


Takum oOpasom, YMeHbIUeHHe THApOAMHaMHYecKOrO ConpoTHByIeHHA 
UPHAHONHH 30HbI 3a C¥YeT 3aBHCHMOCTH KOSpunMeHTa (HST pau 
OT HaNpHKeHHOCTH 3JIeKTpHyecKorO NOM AR, MOKeT O6bITb nOACUH- 


TaHO NO CleayiouleH dopmyure: 


f ra) 


RRR. oe ine URE Ls 
2E 21 eee i] — In 


tg 





Aonoanute tHe PeOMeTPHYeCKoe conmporuBuieHhe AR,, o6ycJIOBeH- 
HO€ Ne€PeXOAOM OT IAMJIMHAPHYeCKHX IJEKTPOAOB K MVIOCKHM [CM. BbI- 
BeIpakenne (15)], np mosesupopannn rHAPOAWHaMHyecKoroO § NOVI 
B PaCCMaTPHBa€MOM CuIy4ae OKHO O6bITb YMCHbUIeHO Ha BeJHIUHHy 
AR). p= AR, EK, 10. (43) 

Ec HanpsKenHoctrp SJEKTPHYECKOFO MOA Ha MOBepXHOCTH 
SAEKTPOAA MpewpilaeT BenuyHHy E£,, To COMPOTHBJIe€HHe MpuavieK- 
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TPOAHOH 30Hbl CJleAyeT pa30HTb Ha ABE YaCTH: NepBan WacTb 
fo<ir<cfro, THe Ry = Ryo, aBTOPad YaCTd ry<Cr<_ry, rae ky H3Me- 
HAeTCAH MO JIHHeEHHOMY 3aKoHy. B TakOM CuIyYae FHApOAWHAaMHYeCKoOe 
CONPOTHBJICHHE MEKAY WIEKTPOOM H WHIMHAPHYeCKOH MOBEPXHOCTbIO 
pawuyca MoxKeT ObITb MOACUHTAHO B COOTBETCTBHH c (41) mo cmeayr0- 
ueH opmyuie: 

eee 


rm Rails I ro 
R= sor et ep dn H. 44 


Bo spcex pacueTax yMO6HO MOJb30BaTbCA HOHATHEM SJKBUBAJICHTHOFO 
panuyca 3IeKTpoda, KOTOPbIM NOyyaeTCa, €CJH MPHPpaBHATb CONpo- 
TuBieHHe R,, HH R,, COMPOTHBJICHHIO UWHJIHHAPHYeCKOH TpyOKH 
C HEKOTOPbIM (PHKTHBHbIM SKBHBaAJICHTHbIM PaAHYCOM 7, ., HO B Cpeye 
CO 3HadeHHeM Ry TaKHM Ke, KaK Hf Aid BCerOrpyHTa, T. €. Ry =k,,: 


| ry 
Oe 


R 





x8 


B TaKoM cJly4ae, MpHpaBHiBad COOTBeTCTBYIOLIMe 3HayeHHA R,, No- 
JYUHM CHEAYIOULYWO (POpMYJIY AJ ZIKBABaJIeHTHOFO pasnyca: 


\ @ 


k ° 
—_ Ta “g2\ (To 
Tove "I (Fi, i) -) 


r2 
aes k 
1 gl 
rae «= —— — —-, 
rR 


SHayeHHA pasHycoB fr, H fy MOLYT ObITb JICTKO NOACYHTAHbI H3 yCJ0- 
BHA 
f ye 


Eoty = E yr, = Eyry = 57 


Pd 


rye /y—TOK Ha CAHHILY AJIMHbI 3/1eKTpOMa. 
TakHimM o6pa3om, 


__ foe ____ op 
= onE,* 22 dne, ° 2) 


PasymeeTcs, 4TO B CAyyae, KOra pacueT Maer fo< ro, CMeayerT 
IPHHHMaTb f)=—fg; TO Ke CAMO OTHOCHTCH K 1), 

C MOMOULbIO 3HAYeCHHH SKBUBAJICHTHbIX PaHyCOB pelleHHe 3aauH 
MOKeT ObITb CBEACHO K YK PaCCMOTPEHHbIM CJIydaAM, B KOTOPbIX 
B dopmyste (17) BMecTo ry CJleAyeT NOACTAaBHTb 3HaueHHe TF, 
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B KayecTBe 11pHMepa Pacuera QuAh c y4eTOM H3MeHeHHA KOSPPullueHTa 
(PHAbTpalyH Ry OT HaIIPAKEHHOCTH 9IEKTPHYeCKOFO MOA PacCCMOTPHM CAy4aH, 
KOrla 34BHCHMOCTb Ry (E) mpeactasaena KpwBonw puc. 12. Tip 3aqaHHoM 3Ha- 
uenHuH Ey, Ha 37eKTpOse pamguyca fy == 2,5 CM, COOTBETCTBYIOWEM YACAbHOH 
Harpy3ke I, = 2,67 a/m (pu paccTOAHHM MexAY pAwaMH 9eKTpor0B D=0,6 4), 
no (46) nailimeM ry MH rg (paccTOHHHA OT OCH 3AeKTPOAOB), OTBEYAIOULHX HaNpsA- 
*KEHHOCTAM 3JeKTPHYeCKOrO NOAA cooTBeTCTBeHHO Fy =1 e6/em u E_=3 6/cmM: 


Pp 65 CM, 
fo == 2,84 cM. 


OKBHBANeHTHbIN PaMHYC IAEKTPOMa, COOTBETCTBYIOWMH MOCTOAHHOMY 3HAaYeHHIO 
KOSPPHUHeHTA DHAbTPallAHn Rey onpezeautca u3 (45): 


a == 6,66; 
B = 0,367; 


l seg = 4,0 CM. 


YpenyeHHe 9KBHBaAIeCHTHOTO paduyca 9IEKTPOAA CKakKeTCA TOAbKO Ha YMCHb~ 
IN@HHH JONOAHHTeAbHOTO rHApOAMHaMMYecKOrO conpoTHBaeHuA. B (17) BMecTo 


fq NOACTABHM f,.,. Tora 


ARy ag) = 0,050. 


x 
Suauenua Ry, Ros, ® Ca onpefearmoTcH 43 puc. 5, 7 H 8. 


Pacxo4 BOAbI B OAHOM KaTOfe M NoBepXHOCTh HyaAesoro AaBlenna (p = 90) 
B CepejHHe KOTA0BaHa OnpegenmioTca no (32) u (34): 


Q, = 2,61 2/4, 
hs Az= 0,542 om. 


Kak BHAHO 43 MpHBexeHHOrTO NpHMepa AAA M3OTPOMHOTO TPyHTa, 3aBHCH- 
MOCTb KOSPDAUMEHTA DHALTPaWHH OT HaNPAMEHHOCTM 3MEKTPHYECKOTO NOAA B 
yKa3aHHbIxX MpeMeaax MpakTH4ecKH He OKA3bIBACT BAHAHHA Ha H3MeHEHHE Kak 
pacxOfa BOAb! B HrAOPHAbTpaX, Tak HW MOBePXHOCTH HYleBoro AaBlenud (p==0). 

OaHako 6oubil0e BAMAHHE MOXKET OKA3aTb 3aBHCHMOCTb Ry OT E B cayuae 
BOJONOHHKEHHA B AHH3OTPONHHIX rpyHTax. OObIdHO CIOMCTad CTPYKTYpa rpyHta, 
HMeoulero 3HAYHTEAbHO OOMDIUMA KOSPPHUHeHT PHAbTPAaALHH B LOPH3OHTAAbHOM 
HallpaBAeHHH, pH 3a6MBKe HrioPus,TpoB HapylaeTca. Boan3H noBepxXHOCTH 
HraopHuAbTpoB co3maeTcaA CAO HapywleHHOM CTpyKTypbl (puc. 13), kos.ppunnent 
(pHAbTPauHH KOTOPOrO MHOFO MeHbIWe, EM OCTAIbHOrO rpyHTa B TOPH30HTAadb- 


HOM HalpaBJieHHH. : 
PaccMoTpHM 4Ba mpwmMepa pacueta Qu AB aHH30TPOMHO Cpeze: a) 6e3 


gACKTpHuecKoro BOSAeHCTBHA KH O) MPH HaAMYHH 91eKTPOOCMOCA. 
a) Jaa rpyuta caoncroli HeoqHopoduod cTpyKryppl (pac. 13) KOIPPHMLNeHT 
(buAbTpalun no OCH Z MpMMeM PaBHbIM ky = 10-6 cm/cex, a mo ocu x Ray = 


=: 100k 
gp 
YcpeqHeHubili Kosppuunent uaptpaunn [J], 6] Oygzer: 


ee aa ee a 10k y u0F3 cm/ceK. 


Tak Kak lpegzeabl U3MeneHHA Kop PuuHenTa 9eKTpoocMoca &, wu ye AbHOK 


Q9EKTPOMPOBOAHOCTH Y AA PaSIMUHbIX TPyHTOB ObiBalOT 3HAYHTEJbHO MeHbIUe 
(B ipefesax OMHOrO NopAyKa), YEM MpeseAbl H3MCBEHHA Ry (HECKOJbKO NOpsAga- 


KOB), TO HX 3HAYCHHA MPpHMeM paBHbIMM NO BCeM OCHM KoOpAuHaT (kR,=R,, = 
~5 e ire rae raw, roe, - f 
=k, =k, = 5-10 5 em2/6-ceK; Y= Ue = Ty = Tz = 9-10 1 l/om-cm). 
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Tlaa MOJeJMpOBaHHA HW pacueTa HEOOXOAMMO JAHHEHHbIe pasMepbl MO OCH Xx 


CKaTb MpONOPUWOHaTbHO afl JI, 6]. Tora aaa KoTaoBana puc. | u pac- 
CTOHHHA MCKAY PpAdaMu Saduouuchune gnekTpon0sn D= 2,0 m no.wydHM: 

Lo == 4.2 Ms; 

D'=0,2 om. 


ToaulMHa CYraAHHUCTOrO cox OCTaHeTCA npexuell, T. e. H = 9,4 mM. QaeKTpoAbl 
BO3bMeM TOrO Ke pakunyca, YTO H B PaCCMOTPeHHbIX paHee C.1yuaAX, T. e. oS 





= 2.5 CM. 
0 cM 
| JEM 
Y) 
paar a 
ae Z gy 
Z Z IK Ko, 
A 
A’ 
Ay 
a7 
LY 
“baal a Y) iB 
= |3d 17 EAC fe Z a 
céx | Wy 
— Se 
E=16/cem Exe OM EXIFOCMe SSS 
Pue. 12. YupoureHHadA 3aBHCHMOCTb Ry Puc. 13. CxemMatTuyeckoe 4H30- 
ot E gan pacueta Qu A. OpakeHHe cAOA HapymeHnHoro 
TpyHTa BOJH3H MOBePXHOCTH 
Wr aAOmuAbT pa. 


Bokpyr urasoPusbTpOB 3-34 HapYIWWeHuA CTPYKTYPbl FpyHTa MPH UX No- 
caake oOpa3syeTCA WHAHHApHecKHH CaO MeKO3ZeEpHNCTOrO rpyHta (puc, 13), 
Kosdpunuendt PuAbTpaiwuA KOTOpOrO Re on paBeH KosPPunnenTy (PuAbT pany 


rpyuHTa MO OCH e: 


Reg on = kez 10-6 cm/cex. 


? 


TomulHHY 3TOTO CJIOH BO3BMEM PaBHOH PawHycy 97eKTpOsa, T. e. 2,5 CM. 
aa yyetTa 3TOrO COA C MeHbILUHM Ry COOTBETCTBEHHO YMCHbIUaeTCA 3KBH- 


BaNeHTHbIA Pagnyc HrAoPuALTpa 7,,,, KOTOPHI onpemeaneTea Mo (45): 


— 5. — 30 


x 
Aaa k? = 0,29 un no rpaiukam pue. 7 uw 8 Haligmem 3HayeHuA Ry, U (Gr); 


= = 0,76 
Ro, = 0,41; *(s7)=9 188,00" 


JlonoHHTe JbHOe reoMeTpHyecKkoe SOe3pa3MePHOe CONMPOTHBJEHHE BOOCTOKY On- 
pezeanM no (17): 


ARy, = 2,23. 
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(Ip OTCYTCTBHH AONOAHHTeAbDHOFO FHAPOAMHAMHAECKOrO CONPOTHBJCHHA BOKPYP 
uraopuabtpa AR,, = 0,065. 

TakHM OOpa30M, pacxoZ BOAbI Yepe3 HrAOPHADTP H MOHHMKeHHeE NoBepx- 
HOCTH HYydJeBoro ja3ztenua (p=O0) B cepeauHe KOTAOBaHa O€3 NPHMCHeHHA 
QIeEKTPOOCMOCa COCTABAAeT: 





ree | Oe 
Qo ta0 = Bag Oe al 
Oe Oz 
1b, ) 
2H, (97 | (47) 
hgjag = — 48 => = 1,18 a. | 
| +- Oe } 
Ro. ] 


6) Ecan npauate, uTo Np HamwaHA 3aAeKTpoocMoca KoapPuuuenT dii.th- 
TDPalnH Ry >, HPHKaTOAHOTO COA YBEAMUHBAeTCHA B 30 pa3, TO 


v axe TO 2,0 CM, Ro. = 0,475. 


OK 
Ipuuuman k, =5-10-5 em?/e-cex, U = 60 6; y= 5-10-74 I/em-cer, HaHMeM Ilo 
opmyaam (32) u (34): 
Q,(H, E)=5,12 a/a; 


A(H, E) = — Az =7,475 om. 


Pa3yocTb pacxoga OT COBMeCTHOro Bo3detcTBHA rpagueHtos fA u y[Q(H, E)} 
H pacxOJOM TObKO OT rpagHeHta A[Q, H, 0)] cocTaBaseT BeAMUnHY 


AQ = Q(H, E) —Q(H, 0) = 5,12 — 0,82 = 4,3 a/u. 


H3 paccmorpeHHoro IpHMepa BH,IHO, 4TO B AHH30TPONHbIX Ppyt- 
TaX IIPHHATAad B pacueTe 3aBNCHMOCTb KOSDDuUNeHTa UIbTPalnH 
OT HalNPAKCHHOCTH QI€KTPH4eCKOrO MOA MOKET MpPHBeCTH K CYLIC- 
CTBCHHOMY YBeJIMYeHHIO pacxoa BOMbI Yepes HIVIOMHJIbTP A MOINOVJI- 
HUTeCJIbHOMY MOHHKCHHIO YPOBHA MOBEPXHOCTH HyleBoro MaBJleHuA 
B IleHTpe KOTJOBaHa. B stom Cly4ae IPH HaIOKeHHH BIeKTPHYeCKOTO 
NOIA yBeMNeHHe PacxOa WH NOHHKeHHeE yYPOBHA MOBEPXHOCTH Hy.le- 
BOPO AaBIeHHA MPOHCXOAAT B OCHOBHOM 3a C¥eT YBeIHYeHHA ilIb- 
TPauH B MpWKaTOAHOM CJ1Oe. 


BbiBojbl 


1. ComocTtapmeHHe pacueTa NO MpedqmaraemMoH MeTOAHKe C jaH- 
HbIMH MON@IHpOBaHHHA MoKa3blBaeT xOpolliee COBMaseHHe pe3yJIb- 
TATOB. 

2. Paspa6oraHHblii MeTO, MaeT BO3MOXKHOCTb PaCCYUTAaTb 3JIeK- 
TPOOCMOTHYeCKOe BOMONOHMKeHHe, He MpHOerad K MOeHPOBaHHW. 


JIUTEPATYPA 


1K. M. Tloausanos, A. B. Herymwua, H. M. Bypazak, 
JI. B. Ky3pmenko, [Ipumeneuve seKTpoocMOTHuecKOro BO3ZeHCTBHA B THApPO- 
TeXHUYeCKHX COOpyKeHHAX, <DanexTpHyectBo», 1951, Ne 8. 

9. A.B. Hetywua, K.M. Yloansauos, K pacuery mpoueccos ulbTpa- 
UNH MpH HaJIMUNH 9eKTpoocMoTHYecKOrO Bo3gelicTBHA, JAKT®, T. XXII, 1952, 
Bhi. 1. 
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KOM 
3 H. M. Bypaak, Pacuer BOJONOHHKeHHA TPH sha a al 
icTBHH Tpyibl MOU, spin. XIV, Docaneprouslat, 1953. eee 
POM WU. Fepcepanos Wl. E. Tloapulun, Tope ee ee 
_ vu. os : | 
seats rpyHTOB H HX NMpakTHVecKoe npumeneHue, TocsHepronsaat, 
ae Oo. Tl. Apryxuos, Pacuert MHOTOPAAHBIX JIMHCHHBIX sh ial eat 
pe 
cTaHoBOK CrpouteabHoe BOJONOHH KeHHE, PRAPOMEXSHHKA 7 2 es See 
of C6opHaK Ne 20 HUY ocnopanui HW yHAaMeHTOB. oc. 
lO CTPOHTeJIbCTBY H apXHTeKTyPpe, 1952. eeu ma 
6 A. B. HetrymuHa, Pacuer Moneta eee 3ue ne Heel 
WHBIX ocahHepron3 zat, 
x. Toyopn MOH, Bem. XIV, ee 
a oe Ao aes QnexrpoocyuieHve TIMHACTHIX Rhames 
Hoe ivH HW . 
C6opuuk Ne 23 HHH ocnopanu 
oe 3akpenseHHe TpyHTOB. 
Sees Parebanveul HO CTpOHTebCTBy H apXHTEKTYPE, 1954 seals ane 
a, E. ©. Pegopos, OnnrT lpakTH4ecKoro pees ae 
re oe ; sie 
eHHoe 3aKPp 
rpyHtos. WckyccTs ds 
TpoocyWieHHA TAHHHCTHIX T senate 
Coane Ne 23 HH Soiree M (pyHaMeHTOB, Toc. 43a p 
: apxHTekType, | ; ne 
ee Mea Gey re. MatemaTuyecKHH pacdeT sich See tn 
osleKTpOCTaTHKH, «TeopeTuyeckanH 4H 9KCIeEPHMeHTaIbHaA = SCKTP 
K i ay 
1932. XK K Ta6akc, Pacuer aeKTPHYeCKHX eee es 
ouacToT TI Oc3H ; 
HarpeBa. TpyAH MOH, spin. : - 
Pag, Ee eae OnpemeneHve MaKCHMaJIbHO pony ena ee Hl 
aneKTpousl Tipu 31CKTPOOCMOTHYCCKOM BOMONOHH KEHHH, py M93 
epin. XVIII, PocsHeprousaart, 1956. 
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YPABHEHHSA MEPEXOJLHbIX MIPOWECCOB 
B CTATHYECKHX 3JIEMEHTAX CETH, OTHECEHHDBIE 
K BPAIJAMOWIEHCA CHCTEME KOOPHHHAT 


Kano. mexu. Hayx, douenm C. B. Cmpaxose 
1. Beenenne 


JL TOTO YTOObI HMeTH BOSMOMHOCTh HCCICOBaTh Mepexoyupie 
SEKTPOMeXaHHyecKHe Mpoueccnr B IMEKTPHYCCKHX ILeNAX, comepxKa- 
LHX Ppa3JIHYHble 3JIEMeCHTHI (reHepaTophi, ABHTaTeJIH, JIMHHM, Ha- 
UPY3KH, EMKOCTH HT. J.), HYKHO 3HaTb yDaBHeHHA 3ITUX Mporeccos 
He TOIbKO B CHHXPOHHBIX H aCHHXPOHHBIX MaluwHax, HO TakxKe y 
B CTATHMECKHX SJIEMEHTaX CeTH (HHH, Harpy3KH, €MKOCTH), oTHO- 
Ci HX K CHCT€Me KOOPAMHAT, Bpalllaioulelics, BOOOlle TOBOpsH, Cc Hpo- 
HSBOJIBHOH YrIOBOH CKOPOCTHIO \p. 

J\Id CHAXPOHUBIX ("pH HaamexKamey BbIOepe , [VT. 1. 2}) u 
AIX ACHHXPOHHbIX (TIpH 060M BHIGope ,  [JI. 3]) MallHH, 3To 
MpeoOpasopanuwe HeobxoLuMmo AIH HCKOYRHHSA  TepvHommueckux 
KOSPPHUHEHTOB 43 HX HCXONHBIX YpPaBHeHIIH, T. e. ypaBHeHnl, 3anu- 
CaHHbIX B (a3HbIx KOOPAMHATAX. 

J\ist CTaTHueCKHX S7IeMeCHTOR ceTH 3TO TiIpeo6pa3z0BaHHE HeObxo- 
AMMO NOTOMY, YTO ypaBHeHHA AIA BCeil CHCTeMBT B IleJIOM TIpH Hal- 
AeKaulem BHIOope “, GOyyTr mporte, ec YPaBHeHHA BCeX ee 93VIe- 
MEHTOB OTHOCKTb K Bpalilaioulimes ocam [J]. 4]. HaOOopoT, ypas- 
N€HHA BCCH CHCTeMbI B WesOM 6yAyT CIOMKHEE, CCIM YPaBHeHHA cTa- 
THYCCKHX SJIEMCHTOB OCTABJIATb 3aHCaHHbIMH B (pasHBIx KOOpAH- 
favax WB TOUKAX HX TIPHMbIKaHHA K OCTATbyO Tenn 3aNHCbIBaTb 
YPaBHeHHA CBA3H M@KAY BpallawolluMuca y (ba3HbIMH KOOpAMHa- 
rami {JT. 4]. 

IIpu BpiBoxe ypasyennii NePpeXOAHbIX MpoOueccoB B craTHuecKHx 
SACMCHTAX UCHH Mb OYAe€M MOMb30BaTECA OGOOOLICHHBIMY IpeoOpa- 
3S0BaHNAMI Tlapka win, wWHaue rOBOPs!, CHCTCMOH KOOpAWHaT Us 
Fs 0. 


2. JIMHHA Nepezaun 


B ileax Moyen HauGosiee O6UINX Pe3y.IbTaATOB, WaUuM BbIBO|L 
yPaBHeHAH MepeXoTHbIX Mpoweccow AA JIHHHH nepewauu, He MpHMpI- 
Kaloulell CBOMMH KOHIWaMH K WHHaM reHepaTopa, K OCAM, *KecTKO 
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CBAS@HHbIM C POTOPOM KOTOpOrO, Mbi OyeM OTHOCHTb €e YpaBHeHHA. 


nave ropops, 9TO o3sHayaeT, YTO ypaBHeHHA AMHAH MBI Oy mem OTHO- 
CHTb K CHCTEMe KOOPAHHAT, Bpalllatoulelica C MPOH3BOJIbHOH yrOBoH 
CKOPOCTbIO ©,. 


SamvilieM HCXOAHbIe YpaBHeHHA 3aKOHa Oma 4 NOTOKOCIeMNe HHI 
B (pa3HbIX KOOPAHHaTaXx Aid HHH 7 (puc, 1): 





; d[¥,] | 
(43) = [4] — 7, [i] — Gs (I= LEI. (1) 
SHayenna Matput [u,], [i,], [L,] 4 ap. aadpl B npunoxennu | (1-1). 
Kaxkjad (pasa JIMHHM HMeeT COMpOTHBIeHHe 7, WH HHAYKTUBHOCTb L 


A Soe 
B3auMHad WHAYKTHBHOCTb MexKAY (ba3aMK JIHHHM paBHa M,. O6o3Ha- 
YeHHA BCeX TOKOB H HalipaxKeHHH faHbl Ha cxeme puc. |. 


He ae, 38 “ca? “Corley 
boa steerer | 


Pil” FYyar 4g 
Uy. 4 
ng 43 
t wt it 
Aa * "Ag? “168 Uy, Ly 












ig Hig» Up 
Gg» Up, Ne 









V2q + Uzq 
Yoq+ Uy 
Yq» U6 


big) bab) Lie 


C 
L A | i. is 
ii |e re , 
oat 


PacueTHaaA cxXeMa C OOO3HANCHHEM BCX TOKOB H Hall pxKECHHH 
Jina oOTHeCeHHs ypaBHeHult 








Puce, |. 


JIMHHH K KOOPAHHATHbIM OCAM 
ULAIOMMMCH C NPOH3BOJIbHOH YFJIOBOH CKOPOCTbIO W,, BBOAMM MaTDpHLly 
npeo6pa30BaHH, 


, Bpa- 
MpeAcTaBJAOllyIo coOoh oObobuLeHHOe Mpeobpaso- 
BpaHHe [lapxa: 


cos 4), cos (9, — 120°) cos (4, +- 120°) 
[A.J = 2 —sin#, —sin(§,—120°) —sin(4,-+ 120°) (2) 
Rk 3 
| I | 
2 2 = 
3necb §,—yroul MexKAY MarHHTHOH OCbIO @a3bl @ CTaTOpa KakOro- 
au60 CHHXPOHHOrO reHepaTopa HM OcbiO d,, Bpalilatoulelica C MmpoH3- 


BOJbHOH yrOBOH CKOpOCTbIO CHCTeMbI KOOpAuHaT d,, g,, O (puc. 2). 
Bee BeJIM4HHbI Mocse NpeocOpasopaHHA OyzeM OOO3HauaTb UITPH- 

/ 
xoM. Hanpsxxenue B touKe / [u | OTHECeM K OCAM, XKeCTKO CBASAH- 
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HbIM C poTopoM C/‘/ w BpalllaiwouluMcA C yrsOBoH cKOpocTbW. lw,, 
, 
Hanpsokenve B TouKe 2 [u,] OTHeCeM K OCAM, %KeCTKO CBA3@HHBIM 


¢ potopom C/°2 4 BpallaloulLHMCa C YFJOBOH CKOPOCTbIO Wp. 
Ha ocHOBaHHH CKa3aHHOrO MOMKeM 3alHcaTb: 


[uc | = [Aj] [4]; [J=[A9] [uo] HT. A. (3) 


Marpuust [A,| H [A] momyyaiwrca u3 (2) mph kR==1, 2. Yrani 6, 
“a, Madbl Ha puc, 2, 


Wy 


b a Nf Be 
\ ? 
0, 
aN 4% \\ 6, 
A 1 99° 
Yea 
QY ean de 
WZ TT a 
120° 
Lc 


Puc. 2, B3auMHoe pacnowOKeHHe KOOPAHHATHbIX OCeH H MarHHTHbIx ocel 
O6MOTOK CHHXPOHHbIX MAllHH. 
, f 
Mat publ [uw] H [u,] H B pa3BepHYTOM BHZe paBeHcTBO (3), Ha- 
i 
ipHMep, Oia [u,|, Mavbl B MpHsoxenuu | (I]-2) u (1-3). 
Tak Kak ypaBHeHHa J1MHuH J] MbI OTHOCHM K OCAM, BpalllalouluMca 


C MIPOH3BOJIbHOH yrMOBOH CKOPOCTbIO »,, TO GyeM HMeTD: 


[i ]=[4,)i,], [%,]=[4,] 02,1. (4) 


Marpuup [i,] 4 [%,] 1 B pasBepayToM Buze pasencrso (4), Hanpu- 
Mep nas [i], ManbI B MpwnorwKenun | (I1-4) u (I1-5). 

TIpeo6pa3yem ypaspHeHua (1). Jaa sToro YMHOXKHM CyeBa O6e 
qacTH (1) 41a Hanpaxkenni Ha [A,]. C yueTom (4) NomyyuM: 
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ut = 


[A,] (u.]=[A,}[4.]—7, [A] lé,)— Ag) ia 


a1 








=[A,](4]—1,l4.1—-—9 ee [P]. (5) 


es = a 
BpooHM oOpatupie Matpuupl [JI. 5, 6] npeodpasopannn [A, 1, [A,], 


(A, |: —_ 

[to] = [Ay ‘]4s], (l= 14; 14) I= tA TP ©) 
npuuem, Hanpumep, [B,] momyaaetca yMHOMKeHHEM CJ1eBa PaBeHCTBa 
(4) nas ['v] Ha [A, |: 








[Ay TPE =A, AYLI HE. (7) 
MarTpuia [A,'] MH ee pasBepHyTOe BbIpaKeHHe aHbl B IIPHJIOKeHHH | 
(11-6)  (TI-7). 
C yuetom (6) u (7) Mepenuiiem (5): 
a «64 [¥] 
(A, (437) 4] = 14147 ey] — bE — Ge 

ja et 8) 

d{A,] 


R 
Benosnad AuddepenttupopanHe —Z,—- H NepeMHOwKaA MaTPHIb! 


a z [A,"} [2 {], nozyaum: 





[A,] [4y'], (4,] [47°] 4 


ar sin(§, —9) 9 
—sin(8,—®,) cos(§,— 4) 0 [u|= 


k 
0 0 i 
cos (4, —6,) sin (6, — 9) 0 
=| —sin(6,—9,) cos(6,—6,) 0 [u |— 
0 0 I 
0 1 0 
— rj 2a] —1 0 0 | Stee, 9) 
0 0 0 


Ilpeo6pa3yem ypaBHeHHA nmoTrokocienmieHHh. Jia 3sTOrO YMHOKHM 
enepa o6e uacTu (1) qa noToKocuensenHit Ha [A,]: 


(w]=[A,] [YJ [Ap (L,) (2) = 1A (2,1 4s 1) = (2 [i/]. (10) 
9} 
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U 
[L,] mpeactapaser co6oli npeoOpasopaHHyi0 MaTpHILy WHAYKTHBHO- 
CTeH JIHHHH, Ona paBuHa: 


baw Ue OD 
LIJ=lA HLA I=] OL, 0 Y, (11) 
0, Oy te 
roe L,—=L,—M,—HuAyKTHBHOCTb MpaMof MocegoBaTenbHOCTH 
JIHHHH; 
Lj Ll,+2M, — WHAYKTHBHOCTD HYJeBOH NoceOBaTe.bHOCTH 
JIMHHH. 
010 
Hogctapaaa (11) B (9) Hw mepeMHoxkad maTpuub | —] 0 0 
000 


Hi (oar B NOCJeHEM WleHe NpaBOM 4wacTH NOJyuHM: 
cos (, —9,) sin(#,—~§) 0 
—sin(i,—§) cos(6,—8,) 0 [ [a] = 
0 0 l 
cos(#,—4,) sin(6,—@,) 0 


—= | — sin (9, — f),) COS (9, es, 0 [a] _ 





0 0 
OL. 0 
a See ,. dd 
~—r,[iJ—[L)] lia} eg ME ae (12) 
0 0 0 


B pa3BepHyToM BHxe ypaBHenua sMHHH J] 6yAzyT TaKoppl [JI. 4]: 
HU, , COS (9, — 05) + u,, Sin (9, — 4) == 4,, cos (9, — 9;) + 


dig _ dé, 
+ “,, sin (4, —6,;)—7r i i ae ae (13) 
— Hyg Sin (9, — 4) u,, cos (6, — 9) = —u,, sin (4, — 9) + 
, di, d0, 
-pu,, cos (1, —8,)— 7,1,,—-L,,—7 a set rae (14) 
di 40 | 
ling == Hyg — Tb yg — Ly are (15) 


Cueayer OTMCTHTb, 4TO eCAH paCCMaTPHBaTb HpoTekKaHHe TOKOR 
HYJICBOH MOCJIeLOBaTeJIbHOCTH Yepe3 3eMJIIO, TO BeJIHUHHbI r, B (13), 


(14) w (15) 6Gyayr pasvmuubl, 
Y2 
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PaccMaTpHBad TOJbKO CHMMCTPHUHbIe KOMMYTAILMH, OMYCTHM 
BeJIMYHHbE HYJCBOH MocseqOBaTebHOcTH. Torga (13) u (14) yao6Ho 
O6ObeTHHHTb, MpexcTaBHB WX OJHHM YypaBHeHHeM B KOMIMVJIe€KCHOL 
cpopMe. Tlomaraa 


toe Woy [Ugg 
Uy =U, + JU, (16) 
l, hed ae: 


H ckKJlagbipan (13) c yMHoxKeHHbIM Ha fj (14), Nomyuun: 


di, 
. (17) 


> —](8,—8) - jf (0,—4,) : P do, 
Hoe oa Ue oa (r, + iL, at) — Lage 


Cuntai yrJioBble CKOpOCTH poTopoB O6eHxX CHHXPOHHBIX MallHH 
(pac. |) H KOOPAHHaTHbIX OCeH ORHHAKOBbIMH H MOCTOAHHBIMH: 


w, —= W, = Wo —= Wy 

H (18) 
do, 

WM HOJlarayn 
Z y=, FIL, ), (19) 


t t 
i—-i= { o,d¢ +6,,— out +6 =, —~ boy = Gro (20) 
0 0 


H aHdJIOTHYHO 


6,—0,=3 (21) 


R10? 


MOJIYYHM KOMIIVIeKCHOe ypaBHeHHe JIMHHH Mepegqauu, oTHeCeHHOe 
K KOOPAHHATHbIM OCHM, BpalllaloWIMMCA C MOCTOAHHOM CKOpOCTbIO o,: 


* —sop00 R10: di, 
Use = U,e ae UP meee OP ie rae (22) 
Tlepexoaa kK H300paxKeHHAM TIpH 
Uy Uy; u, =U; i=, (23) 


C y¥eTOM HeHYJ€BbIX HavaJIbHbIX yCOBHH (Z, (0)-40) Nomyyaem Kom- 


MuleKCHoe OMepaTOpHoe ypaBHeHHe JIMHHH Tepegqauv, oTHeceHHoe 
K KOOPAHHATHbIM OCAM, BpalllatOllUMCA C MOCTOAHHOM CKOPOCTbIO ): 


Ug Ue a (pt orkjo)| EL ©, (2% 


llpH HyJleBbIX HadaJIbHbIX yCJIOBHAX H TIpH OTHECeHHH *basHbIx Hamps- 
%KCHHH Ha KOHUWAX JIHHHH K OZHHM HW TEM KE BpalllalouluMca KOOpAH- 
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HaTHBIM ocdM (Tak uTO 8, = 4, 4 9, == 4, HW NosTOMy 6 po) == OH 6,1) = 9) 
OJIY4HM KOMIIJIeKCHOe oMepaTOpHoe ypaBHeHHe JIHHHH B HanOoslee 
MIpOCTOM BHJle: 


U,—U,=1 fr, + (p+ ie) Ly). (25) 


Takum o6pa30M, Kak 4acTHbIt cyan H3 pada oOMNX BbIpPawkeHAl, 
BHIBCeHHBIX HaMH BbILWe, MbI NOlyyHH cbopMy.ly (20), yxKe H3Be- 
CTHYIO B JHTepaType HW MpHBeAeHHyi0 Oe3 BbIBOAAa, HANpPUMep, B OHOH 
u3 ctateii E. A. Kaszoscxoro [Jl. 7]. 

B npusoxeHuu 2 Moka3aHO, YTO BbIBeACHHbIe — BbILLIC y paBHeHHA 
(13) u (14) apaaiotca Gonee OOueH PopMOn 3allHCH PaBCHCTR a 
(25), nmomyyenHbix HaMH B [JI. 8], HH, YTO TO Ke, paBenCcrs (8)—(11) 
B [JI. 9]. 


3. CraTuyeckad Har py3Ka 


Ilockoupky cTaTHueckad Harpy3Ka ABJIACTCH TAaKHM Ke CHMMe- 
TPHUHbIM SJIEMCHTOM WellH, KaK PaCCMOTpeHHaA BbILIe JIHHAA Nepe- 
aun, HW O6sMafaeT B KAKO tase CONPOTHBJICHHEM H HHAYKTHBHO- 


CTbIO H B3ANMOHHAYKTHBHOCTbIO MexAy (ha3zaMH, e€ ypaBHeHHA, OTHE- 
CCHHbIe K KOOpAHHAaTHbIM ocsiM d,, q,, 0, BpalllatoulMMcA C Mpous- 


BOMbHOH YIIOBOM CKOPOCTbIO ,, MOXKHO MOMYYHTb Cpasy H3 paBeCHcTB 
(13) — (15). 
B caMomM jesle, H3 CXeMbI puc. | BHAHO, 4TO kKaK Harpy3ka H, 


Tak H simHua JJ mpHcoemuHeHbl K OAHOMy H TOMy xe ysuly 1. Ho 
fpyro KoHel, wHHHH J/ MpHcoeAMHeH K TOUKE 2 c HalpAxKeHHAMH L, ,, 


U — C MOTeHUHaJIOM 
Ung, Loo, 2 APyrOW KOHELL Harpysku H—k TouKke a , 


paBHbIM HyO, [losTomy, eCJIH B ypaBHeHHAX (13) — (15) B cooTBeT- 
CTBHH C BbIOPpaHHbIMH NOMOKUTCJbHbIMH HallpaBJeHHAMH TOKa B JM- 
HHH J7 HB Harpy3Ke f7 TOMOMKHTb Uy q Ugg = Uy) = Y H 3aMe€HUTb 


ina dpa Epos Far Lap Lyp COOTBETCTBEHHO HA ty gs bugs bxo» ata Shee 


ag’ a0? : 


Lo, TO Mbl TOJ1YYHM ypaBHeHHd CTATHYeCKOM Harpy3kH, OTHECeHEbIc 
40° 
K cucte Me KoopanHat d,, q,, ¥: 


atin Lj ao, 
Oi c0s (Ui seee Ny W,, Sin (Cita bi =k HE Al as ae 
(26) 

O== — u,,sin(6, — 9) +- U,, COS (6.0) = 7 

ding . dO, 97 

Shae oa ae (27) 
. dt 49 

OU, -- Fes, Lig ne ae (28) 
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Tlepexofa K KOMIMJIe€KCHOH opme, 6yzeM HMeTD: 


a aa ae i, (r, ele a ae oe “in (29) 
rjle 
iy ing t hing (30) 
[ipa mocToAuHbix cKopocTax [cM. paBeHcTBa (18) u (21)] 
ne Ah (31) 
rye 
ee oy See (32) 
Ilonaran jlaviee 
a (33) 


MOJIYYHM C YYe€TOM HEeHYJIeBbIX HAaUaJIbHbIX YCJIOBHH KOMMJIeKCHOe 
onepaTopHoe ypaBHeHHe CTaTH¥eCKOM Harpy3kH, OTHeECeHHOe K KOOp- 
JMHATHbIM OCAM, BPalllalOULHMCA C MOCTOAHHOH YrJIOBOH CKOPOCTbwW Wp: 


Ue Mol [r +L, (p+ joo] +L, i, (0). (34) 


IlpH HyJeBbIX Hau¥aJIbHbIX YCJIOBHAX H IIPH OTHECEHHH Pa3sHbix HanpsKe- 
HH B y3ule / K KOOPAMHaTHbIM ocsM d,, g,, 0 (Tak uTO 9,6, nH 6, ,,—=0) 


NOJYUYHM KOMIVICKCHOe OMe€paTOpHOe YpaBHEeHHe JIMHHH B Han6oulee 
NPOCTOM BHC: 


U,=1, tr, +L (p+ io). (35) 


B npwwowKeuHH 3 MOKa3aHO, TO BbIBEACHHbIe BbILe ypaBHeHHA (26) 
u (27) sBasioTca 6osee oOuleH dopmMohH 3anucuH paBeHcts (145) — 
(148), nosyueHHbIx Hamu B [JI, 8], nau, 4TO TO xe, paBeHcTB (13)— 
(16) B [JI. 9]. 


4. IlpozoibHad eMKOCTb 


B iWesiax MOJLYYeHHH HaHOovee OOLMHX PC3Y.lbTATOB aM BbIBO,1 
ypaBHeHHH TepeXOAHbIX MpolleccOB B MpoOOJbHOH eMKOCTH C’, OT- 
HOCH HX K CHcTeme KOOpAuHAaT d,, ¢,, VU, BpalilaiouleHea Cc Mpous3- 
BOJIbHOH yrJIOBOH CKOPOCTbIO ),. 

GanuuieM HCXO/HbI€e yYpaBHeHHA 3akOHa Oma Jia MIHOBCHHDIX 31ia- 
YeHHH (Pa3HbIX TOKOB H HallpaoxKeHHH: 


1] — Leal = or | Lica] at, (36) 


e 


3Hayenue MaTpuupl [Z,] qaHo B (I1-!), a Marpum [Z3] u [£,,}-—- B Tpu- 
nomwennu 4 (I-19). 
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Ila OTHECeHHA YpaBHeHH MpOMObHOM EMKOCTH K OCAM d,, q,, 0 
BBOMUM, Kak H BbILIe, MaTpHily MpeoOpasopanni [A,] (2). Hanpaxe- 
HHe B TOUKe 3 [uw ] OTHeCe€M K KOOP/[HHaTHbIM OCAM, BpallaroulHMCA 


€ yrsoBoii CKOpOCcTbIO , (pc. 2). aa 9TOrO MOKHO MpeACTAaBHThb 
ce6e, 4TO, HampuMep, kK y3Jly 3 MpHcoeAHHeH CHHXPOHHbIH revepa- 
top C/3, c poTOpoM KOTOPOrO %KecTKO CBAZaHbI KOOPAMHATHbIe OCH 
dy, Ga, 0: 


[w, }= [As] [45]. (37) 
Matpuua [A,] momyyaetca u3 (2) mpa k=3. Matpuua [z, ] jana 


B (I1-2), a MaTpuila [u, ]—B mipusiomwkennn 4 (11-20). Lua ToKos em- 
KocTH C’ uMeeM: 


[iS (38) 


Marpuua [i,,] qaHa B npuioxenun 4 (I1-21) uw (I-22). 
lua mpeo6pa3opaHHa ypaBHeHna (36) yMHOxKHM CJIeBa o6e ero 
gacTtu Ha [A,]. C yyerom (38) nosyauM: 


[A,] [@2; | [Ag] [45] = a [Ay] lig] dé== ar { [A,] [é¢.] dt + 
+ {a [A] ([21] — [4s))- (39) 


YuurpiBan, uro [A,] 3aBucuT TO/bKO OT §, pH OOpa3zoBanuu d[A,], 
[lepeMCHHbIM HYKHO cuHTaTp §,. 


O6patupie Matpuupl [J]. 5, 6) mpeo6pasoBanuit [Ay]. (A, |] (H aHa- 
JIOFHYHO [Ay"}) faHbl Bbie paBeHcTBaMmH (6), (II-6) u (I1-7). To- 
3TOMY 


[Ay Lig) = [4g] (A, ] fol = Lee I- (40) 
C yuerom (6) u (40) nepenumiem (39): 
(Ay) (4y "1a 1A) TAS D145 =r (Led et + 
+ fatal (Aes 1145" Les =e f ode t+ 
+f 4 Ad 4") bey 1 fd (ae) 45D U4 | (41) 


BpInowHAd.B MOCJeHeM paBeHCTBe NepeMHoOxKeHHe MaTpuLL [A,] [Ay "] 
a [A,] [A,'], moayaum: 


cos (8, — 9,) sin(6,-—6,) 0 © 

- sin (9, —6,) cos(4,—4,) 0 {s }— 
0 0 I 
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cos (8, — 43) sin (8, — 63) 0 
—]|—sin (9, —6;,) cos (@,—4,) 0 w= fcr 
0 0 l 
cos (9, — 41) sin(§,—6,) 0 | 
- | ‘| sin (4, —4%,) cos(§,—8,) 0 | [u, }¢6, — 
Jl 0 0 | 


7, {68 (8,—6,)  sin(@,—6,) 0 || 
-\ i, — sin (8, —6,) cos (4, —6,) 0 [a, | d,. (42) 
; 0 id 


BpinoJiHuB DuddpepeHuMpoBanne B MpaBol yYacTH HNocmemHero paBen- 
CTBa, MNOJIYYHM ypaBHeHHe MepeXOAHbIX MPOWeCcoB B MaTpHUHOH dopme 
JIA MpOAoJIbHOH @MKOCTH, OTHECeHHOe K CHCTeMe KOOPAHHAT, Bpa- 
IMAtOUe TICs! C MPOH3BOJIbHOH CKOPOCTbIO ,: 
cos(9,—§,)  sin(#,—4,) 0 
. : f 

—sin(§, -—6,) cos(#,—96,) O J[4z, ]— 

0 0 l 


cos (8, — 4s) sin (), — 63) O— } ; 
—}—sin (6, — 03) cos (9, — 63) 0 | [z,| = la dt — 
0 0 l 

| sin (6, —9,) —cos(6,—®,) 0 





poe 
cos(#,—6,) sin (8, —8,) 0 | [4] s-at+ 
0 0 0 


sin (4, — 43) —cos (, —§5) 9 rn 
-+- cos (#,— 493) sin (8, — 95) } [w.,] = dt. (43) 
fb 0 0 0 


B pa3BepHyYTOM Buse 3TH ypaBHeHuaA OyaAyT TaKOBbl: 


u,,cos(), —9,)+ uy, Sin (,, — 9) —u,,cos (6, — 43) — 
. ie ae ° ; 
—u,, sin (9, — 4g) = | DE \He sin (6, — 6,) — 
dB, if 
— u,, cos (4, — 5))] = i+ \ [u,, sin (9, — %3)— 


0, 
—u,, cos (9, —43)] 7 dé; (44) 


7 Tpyan MSY, spin, XXVIT. 97 
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— u,, sin (), —9)) 4, cos (4, — 91) + u,, sin (4, — 93) — 
— tty, C08 (Vy — 45) == ar { i,,,dt— \ [ut,¢ C08 (, — 91) + 
dO, : 
+ 4,, sin (9, —9))] az at +| [u,,cos (9, — 43) +- 
; db, : 
++ uz, sin (9, — 93)] Gi ats (45) 
U9 — Uso== = \ hie. (46) 


PaccMaTpHBad TOJbKO CHMMeTPHUHbI€C KOMMYTAILHH, epenNHweMm mo- 
JYYCHHbIC YpaBHeCHHA B KOMIWJIEKCHOH (ope: 


2. Sa eg ee | : st EO. othe 8 
11, (9p Mahe i(5p "=r | igdt —} (2, ae a ae cee 
eer eee 
’ — {(9,—8) 
+i] ll ae dt, (47) 
rae 
bor =lorg + Heong: (48) 
CuHTaH YIrIOBble CKOPOCTH ,, ©, H 3 (PHC, 2) OAHHAKOBbIMH H To- 
CTOAHHDIMH: 
sd oes | —= WO, == WG | 
HW 
d6, | (49) 
Ae roe w,, —= 0), 
H mowmarana corsacHo (20) a (21) 
D9, = 99 — 910 = Spo \ : 
(50) 


6, — 4, == Deo —- Nog = Snap ’ J 


NOJIYUHM KOMIRICKCHOC YPadBHeHHe JIA CMKOCTH, OTHECCHHOE K KOOD- 
QUHATHbDIM OCAM, BPallatOUlLYMCH C TMOCTOSHHOH CKOPOCTBIO Wy: 


me 7 , . —jips9 { . ; <a a. ; a ae . 
ue “*"— use Sy i.,at —= [Moe a uw, df +-jw e a ud, 


(ol) 
llepexoad K H306paxkeHuaM TIpH 
bes ee pels (52) 
1 MNpOH3SBOAA HHTerpupoBanhe, Kak OObBIUHO, B WpesqedaxX OT —oo JO 
0 
| ds l 
Tet : JOAL ’ € Y ; 
fC yu¥eTOM HCHYJI€BbIX HaUaJIbHbIX YCJIOBHit (aa Li =u, 
—o& 
0 0 
BOOOLLe FOBOpA, i uj,dt=-Q, a Takxe \ u,df=-0), MOJIYYHM KOMIVIeKc- 
00 —009 
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Hoe olepaTopHoe ypaBHeHHe AIA MpoOOJbHOH eMKOCTH, OTHeCEeL- 
HO€ K KOOPAHHATHbIM OCAM, BpalllatWlMMCA C MUCiOAHHOHM CKOpo- 
CTbIO Wp: 


; 0 

° o>. e i] I , | * ; U ;™ U 

UT exw _. [J e230 _£ ; Lope eR 2 EF a ea0 8: 
—R 


(53) 


[ipH HyJeBbIX HauaJIbHbIX yCJIOBHAX HM NIPH OTHECeHHH (basHbIx Ha- 
MpAKeHHH Ha 3aKHMAX MpPOAOJbHOH CMKOCTH K OJHHM H TEM Xe KO- 
OPAHHATHBIM OCHM (Tak 4TO §,==4,== 4; H MosTOMy 6,,,—5,,, == 0) 
MOJYYHM KOMIVI€KCHOe ONepaTOpHoe ypaBHeHHe MpOAOMDHOM eMKOCTH 
B HanOovlece NpocTom Bue: 


. : os 1% .- : 
U,—U;= sa — p U,—U;) (54) 
HJIH 
; : Pe | 
MI 8 = Cgce fey * pe) 


Dd. TlonepeyHasd emMKOCTb 


Ms cxembl puc. 1 BuaHO, 4TO Kak MpoOsogibHad eMKocTb C’, Tak 
H MOonepeuHad €MKOCTb C MpvcOeAHHeHbI K OH My A ToMy xe y3uy J. 
Ho Apyrok 3axKHM NposoubHolk emKocTH C npucoenuHeH K ToUKe 3 
C HaMpAKeHHAMH Uz), Uz, Uso, a APyFOH 3axKuM NolepeyHOH EMKOCTH 
© -—K TOUKe C MOTeHWMaOM, paBHbim Hywt0, Tlostomy ecu BO BCex 
popMyax MpeAblAyuiero Maparpadba MONOKUTD UU, , Ug, Uy,, Usy, 
4,» Ugg PaABHBIMH HYJO HM 3aMeHHTb i,,,,, Longs inj, ©' COOTBET- 
CTBEHHO Ha f.), logs bens C, TO NOJYHM ypaBHeHua WA none peywHor 
CMKOCTH C, OTHECeHHbI€ K KOOPAHHAaTHbIM ocaM d,, q,, 0, Bpalilaio- 
WLHMCA C€ MpOHSBOJIbHOK yrviOBOH CKOpocTbiO w,, Orpanw4uMcs 3a- 


NECbIO YPpaBHeHHH, IKBUBaJICHTHBIX TOJbKO paBeHcTBam (44) — (46) 


H (55): 
4,4 008 (9, —9)-+-u,, sin, —0,) = A i iat 
. | d0, 
[u,, sin (4, — 4;) — 4,, cos (4, —4,)} 77 dt; (56) 
—Aa,,sin(), —9%)+ u,, cos (4, — NJ fic,at — 
. do 
= \ [z,, cos (4, — 9) -+u,, sin (0, — 6))) S* dt: (57, 
L303 
ty= Te | dea dt; (58) 
. | 
UO ee es } 
Cp foo)” Ce 
“6 go 
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OtTcwlla momyyaeM KOMMIeKCHOe OlMepaTOpHoe CONpOTHBJIeHve More- 
peYHOH eMKOCTH, OTHeECeHHOe K KOOPAHHATHbIM OCAM do, Go, 0, BDpa- 
WLatOLUWHMCH C IOCTOAHHOM yrJIOBOH CKOPOCTbIO Wp: 


: | 
ZAP + Joo) = Cipla (60) 


Takum oOpa30M, Kak YaCTHbIA cayual u3 pAga Somee OOMINX BbIpa- 
*KeHHH, BbIBeEACHHbIX HAMH BbIlle, MbI No.yuusu Popmysly (60), yxe 
H3BECTHYIO B JIHTepaType HW TIpHBeweHHy!o Oe3 BbIBOMa, HaNpHMep, 
B OJHOH u3 crate E. A. Ka3oscxoro [JI. 7]. 


3akirouenHe 


1. Iloxa3ako, uro "peo6pa3opaHHMe K BDpdllalOUlWMCH KOOpH- 
HaTHbIM OCHM YpaBHeHHH NepeXOAHbIX MpOleccOB TaKUX CTATHYeCCKHX 
SJIEMEHTOB 3JIEKTPHYeCKHX TeMeH, KaK JIMHHH Tepelaqu, Harpy3khH, 
TIPOAOJIbHbIe H MOMepeuHble €MKOCTH, MPOH3BOAMTCH COBEPIIICHHO 
@luHooopa3sHo, ITo co3saeT CAMHCTBO B MeTOZe MpeoOpas0BaHHl, 
UTO BeCbMa OOvlerdaeT yCBOeHHe WH MpakTHYeCKOe IIPHMeHeHHe JTOPO, 
Ha M€pBbld B3rIA MOBOJIbHO TPyAHOTO, pa3fela TeopeTHuecKOH 
IIe KTPOTeXHHKH. 

2. Iipumenaemoe npeoOpasoBaHHe saBIaeTCH OOOOMleHHeM IIpe- 
-oOpa30BaHua Tlapka, Tak KaK B He€M OCH KOOPAHHAT BpalllawrTca 
C MpOH3BOIbHOH YIOBOH CKOPOCTbIO ez. 

3. OTMeTHM, 4TO TAaKHM Ke MeTOAOM MpoOn3BOAHTCA MpeoOpaso- 
'BaHH2 YDPaBEEHHH TepeXOMHbIX 9IJICKTPOMeXAHHYECKHX MpOleccoB 
CHHXPOHHBIX 4 @CHHXPOHHbIX MallvH. 

4. Yka3auHoe Npeo6pa3s0BaHve MpOBOAHTCH B MATPHYHOH opme. 
TIpu 9Tom HavHGomee Mpocro HW eCTeCTBeHHO MOMy4alIOTCA 3HaeHHA 
mpeoOpa3sOBaHHbIX WHAYKTHBHOCTeli, CONPOTHBJIEHHH, EMKOCTeH 4H 
ypaBHeHuli B UenomM. Ana ux NOWyYeHHA MpHXOMUTCH MpOv3BOHTb 
Oflepalun, BbITeKaIoliMe W3 xOa MWpeoOpaso0paHvA MU CBOSALMHeCH 
K Auddepenunposanuio, a Yallle Bcero K YMHOXKenwIO MaTpHu. Hu- 
KaKkuX HCKYCCTBeEHHbIX HpeoOpasoBaHui, He BbITeKAa!OlllMX H3 xOfa 
MBJIOMKeEHHA BOMpOca, MPH STOM AeMaTb He MPHXOHTCH. 

5. Hacrosulaa cTaTba aBTopa 3apBepliiaer coOon paccmMoTpeHHue 
BONpocoB o MpeoOpa3s0BaHHH YypaBHeHHH MepeXOAHbIX MpOleccoB 
BCeX OCHOBHBIX 3JIEMCHTOB Tele (ABHOMOJIOCHbIe HM HeEABHOMOJIIOC- 
Hbie CHHXPOHHble MAUIMHbI, ACHHXPOHHbIe ABUTaTeJIH, JIMHHH Mepe- 
au, Harpy3KH4, NPOMOMAbHbIe WH NOMepeyHble EMKOCTH) K KOOpJMHaT- 
ubim ocam @,, 9, 0, BpalllalolHMca c MpousBo/IbHOH yrvloBor 
CKOPOCTbIO sz. 


TTPHAOKEHHE 1 


MaTpuubl Aid AWHHM NepeyzadiHn 


lig : ae L, M, M, ; 
al = ty | a ; [,J=| ML, M, (1-1) 
LL “ie bac M, M, L, 
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AHaAOFHYHO BbIPaKaOTCA MaTpALbI [Z,] u [PF]. 


Hod Bid 
[uo] =| uo, |3 [4] = Wig (I]-2) 
Ua U1 
) 
Mog == ~Z~ [Yoq COS O + Uo, cos (82 — 120°) + uy, cos (82 -+ 120°)], | 
2 
Uog = — 37 [oq sin O2 + Uop Sin (82 — 120°) + uo, sin (82 + 120°)], (T1-3) 
| 
Un = 3” [og H Moy H Uo¢l. 
AHaJOrH4Hble BbIPAKEHHA MOXKHO S3aNHCaTb AAA uyg, Wy, Uy Marpans 
(i) uw [W, ] Oyayr Beipaxkatpca Tak: 
bad Vid 
j= | a7 |b PRal= | ae (11-4) 
t t0 Bio 


Pas pepHyToe BbipaxeHne Ie (i; |: 

2 | 
bia = BZ Ling 608 8, + £,, cos (8, — 120°) + 7,, cos (8, + 120°)], 
—li,g sin 9, +2,, sin (8, — 120°) +i,, sin (0, + 120°)], (I1-5) 


fag 3 
bs ; 

‘40> 3 Lena 9 tab + acl 

Anadorwunble BhIpaxenuad OyAyT aan WV, ,, Vg Wo 


Marpuua [Ae |: 
cos 0, — sin 0, l 
(TT1-6) 


[Az] =| cos (8, — 120°) — sin (8, — 120°) 1 
i cos (8, + 120°) —sin (6, + 120°) 1 


Fe paspepHytToe Bbipaxkehve JH TOKOB JHHHH: 
tig = bag COS Cees sin 8, + i jo; 
tay = 44q Cos (0, —120°) —i,, sin (8, — 120°) ++ ing, 7 (11-7) 
tio = i,q 008 (8,+126°) — i,g Sin (8, + 120°) ++ 2,5; 
ITPHAOKEHHE 2 


YpapuenuaA (13) u (14) kak Gonee OOmaN opMa paBeHcTRB, 
Dpt MEHABUWEXCA aBTOpoM B 1938 r. 


10] 


Jina MoKa3aTeAbCTBa STOO YTBEPKACHHA MPHBeEAeEM B COOTBETCTBHE O60- 
8 BHAY, 4YTO anHHH JJ Ha pue. | (MpaBble YacTH NocaeAYyIOWNX paBeHCTB) Co- 


SHaueHHA puce. | u pue. I, 3, 4, 5 [JI. 9], Bocnpon3pegeHHblx Ha puc. 3—6, umea 
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oTBerctByeT cerh (rpaks PopMarop HW AMAaWA) Ha pHe. 3—5 (MeBble YacTH Mo- 
CME AYIOWULHX PaBeHCTB): 
eae 1 bed = law \ 
Xp = Xoq(P)= Xog (p)= Lay. bog aa bag J 
uw O=u,,, HOo Hanpaxkenue U Ha UMHaX GOeCKOHeYHOA MOULHOCTH (pac. 3) 
CoplHalaeT MO HallpaBleHmio ¢ Momepeddod OcbiO gy MaLiWHbl, HMHTHPyoed 


4° 4, 


eee a 


(11-8) 











U=256K6 


Wurel 
Gecnonednou 
ludpozene- MOWNOCITIU 
patriop l, 


Haepy3ka — 


Puc, 3. CxeMa reHeparop—Harpy3ka—ceTb—IUHHbI Oe2KOHEUHOA MOIWLHOCTH. 





Lug (DVT 4 


Q 


Puc. 4, OKBHBANIeHTHad OMepaTOpHad cxeMa MO NpOfomeHOd OcH AAA puc. 3, 


Y Fa» G 






Leg(PILI 






Lyg(P) Fs 





iy 
Puc, 5, OKBHBAJeHTHAA OnepaTopHad cxemMa Pus. 6. B3anmHoe pacnomome- 
mo nonepeykod Ocn Aaa puc, 3. HH€ KOOPAMHaTHDIX OCef A Mar- 
HHTHbIX OCed OOMOTOK THApo- 
reHepaTopa. 


CeTh GecKOHeYHOH MowMocTH. Eli coorsetcrByer Ha puc. | CHHXPOHHbId TreHe- 
parop CI’/. 
Jlanee HMeemM: 


es i Paar ms 
U == Uy gy Ug = Ugg Ug = Uyg, (IT-9) 
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r. @. rHAporeHepaTop Mo pHe. 3 cooTBeTCTByeT CHHXPOHHOH maiuwHe CI°2 Ha 
yue. 1, | 

Tak Kak ypasuenua (8) —- (11) [J]. 9] orHecenbl K OCAM, 2KECTKO CBASAHHDIM 
¢ poTopoM reHeparopa, TO H paBeHeTBa (13) uw (14) oTveceM K OCHM, KecTKO 
CBA3aHHBIM c poropom Cl°2, IloaTtomy 


d 
Baey eee eee 10 
[Ip 9THX YCJOBHAX H3 (13) u (14) noaysaem: 


a= U sin (0, — 8) —r,tog — Kaeser (11-11) 


lig = U cos (8, — 9) —Toleg cee ET ee x i -gP®.- 


[13 BeKTOPHO!i AHarpaMMol prc. 6 caemye§r. 


== 8 — Oy, vy =U sind, vu, =U cos o: (Tf-12) 
C yuetom (I-12) u ypapHenni (10) u (11) [JI. 9], T. e. 
Wg = — Xca (P) bea = — Xe ing (11-13) 
W og = — Xeq (p) Ga Xo bog 
noayuaem 43 (I-11): 
tg = Ug —l— PB pat lebca t+ Veg PAl, (14) 
ily = Ug ees ia Wr tes ag te — Bp), 


ry. €. B ToUHOCTH ypaBHeHua (8) H (9) [JI 9]. wt cae 

TakuM o6pa30M, Mbl fOKa3aH, TO ypaBHeHHA (13) u (14) aa 
nepemaun spanotca Goaee oOule i (PopMod 3aMHCH papeuctTs (I1-14), KoTOphiMu 
Mbl MOJb30BAIMCb 3HA4HTE/IbHO PaHbILe. 


TTPHJIOWKEHHE 3 


Ypasuneuua (26) u (27) Kak Oosee o6mand opMa paBeHCTB, 
NpHMeHABWIAXCA ABTOPOM B 1938 r. 


Jina WoKa3aTeabcTBa 9TOFO YTBeEPKACHNA MPHBEAeM B Corse eee o60- 
guauenua pue. | wu puc. |, 3, 4, 5 [JI. 9], BOCMPOH3Be MEHHbIX Ha PHC. A ee 
8 puay, aro narpyske H ua puc. | cooTBercrByeT Harpy3ka Ha puc. 3—o: 


Xp = Xyq (P) = X yg (P) = Ln HOT A (T1-15) 


Tak Kak ypaBpuenna (13) — (16) [J]. 9] orHeceHbI kK OCAM, *KeCTKO CBASAHHBIM C 
pOTOpOM THAporeHepaTopa, TO HM paBeHcrBa (26) u (27) orHeceM K OC4HM, 
xKeECTKO CBASaHHbIM c potopom CI]. Ilostomy 


d 
6, = 0,—0 4 a= P. (T1-16) 
[pu aTHx ycaosuax “3 (26) wm (27) c yyeToM ({I-15) nu ypapHenal (15) a (16) 
fle Ol, Te es . 
Bua = —Xya (DP) ind = — *u fs (11-17) 
Pag oo Xug (p) bag pees Xu lug? 
nowy yaem: 
cna P\ ya Tn lnd zi VygP% (11-18) 
tig = — PV yg tty tng — Pua P? 
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T. €. B TOUHOCTH ypaBHenua (13) u (14) [JI 9], Takum o6pasom, 4 B cayyae 
CTaTHYCCKOH HarPy3KH MbI AOKa3aaH, TO YypaBHenHa (26) 4 (27) aBasotcs 
Golee OOmeu opMoH 3anucH Papeuncts (I]-18), koTopbimH Mbt nNodb30BaAKnCh 
3HAYHTEbHO PaHbule, 


TTPHJIOJKEHHE #4 
MaTpuubl LAA Tpozo.bHOli emKoctTH 


Usa 
[uw] =| 430 J; 
Uso 
| ee (I1-19) 
Cla 
lic.}=] fo 
re yy 
usa 
[us] =] 429 |. (11-20) 
uso 
i . 
lic, JE] forg |. (1-21) 
ior 
tora= 3 licrg cos 9, + ic,, cos (8, — 120°) + ic,, cos (6, + 120°)}, 
org = — F [ierg Sin ®, + fory Sin (8, — 120°) + ig,, sin (8, ++ 120°)}, (11-22) 


1 
tom = 35 lign t igny tics). 


‘= 
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OCHOBbI PACYETA AHH30TPOMHbIX CTEHOK H JHA 
IUEKTPOJIATHYECKOH BAHHbI C YBEJINYEHHbIMH 
IKBHBAJIEHTHbIMH PASMEPAMH 


Kano. mexx. nayk, douenm 10, M. Wamaes, 
KQHO. mexH. HaYK, Oouenm H. [, Kamkoe 


1. BBezenne 


B pa6orax [JI. 1, 2] npeanoxen sbcexTuenplii cnoco6 cHYKeHHA 
HCKaXKeHHH MOMCIMPYeMBbIX B IIECKTPOJIHTHYeCKOM BaHHe Nowe no- 
CpeACTBOM IIpHMeHeHHA NOJMYMPOBONAWIMX rpaHuu. YKa3aHHbl cmo- 
COO Obi] CAHHCTBEHHDIM JIA MOJeUpOBaHHA OGObeMHBIX Moen. IIpa 
MOJCIHPOBaHHH MJIOCKOMapaJVIeJIbHbIX MONCH BO3MOXKHO MpHMeHe- 
Hie Cloco6a KOH®opMHoro Mpeo6pasoBanua o6acrel (cM., Hallpu- 
mep, [JI. 3]). IIpu monenupoBaHuu mmocKOMepnHaHaHHbIx none 
yCTpaHeHve BMAHUA H3OTPONHOPO WHa MOET ObITb AOCTHIHYTO MpPH- 
aHvem eMy olpeneseHHon dopmpr {JI. 4]. | 

HccieqoBaHHa MoKa3aiM, 4TO HMeeTCH elle OHH cmoco6 cHu- 
XKeHHA HCKAKCHHH MOMCJIMPYeMbIX MOeH MOCPeACTBOM IIpHMeHeHHA 
aHW30TPONHbIX TpaHHl. ITor cnoco6 OAWuHaKOBO TpHMeHHM MpH 
MOJeJUPOBaHHH TOCcKOMapaJJIeIbHbIX H OObeMHbIX owe He3saBu- 
CHMO OT WX KOHKpeTHOH cTpyKTypbl. AHH30TpOMHan CTeHKa BaHHBbl 
NpH OMpeseseHHbIX YCJIOBHAX SKBUBAJICHTHAa H30TPOMHOH cTeHKe 
SHAYHTe.IbHO OoubWeH TOJILHHbI C MPOBOAMMOCTbIO, paBHOH MpoBo- 
AMMOCTH SJICKTPOJIMTa WIM ONTHMAJIbHOH MpOBOMHMOCTH H30TPONHON 
cteHku {JI. 1, 2]. Yka3aHHad aHH30TpoNMBsalMaA 9KBUBAaeCHTHAa yBe- 
AMyeHHIo 2ddeKTHBHOTO OObemMa BaHHBl. 


2. CyuiHocTb MeToza HW ero OOOCHOBaHHE 


PacCMOTpHM HCKaKeHHA MOA TOWeUHOrTO 3apsAwa (ucTOUHHKa), 
PpacnowoKeHHOro B HeMmocpeACTBeHHOK OM30CTH OT MOcKOH aHu- 
3OTPONHOH CTCHKH BaHHbl. 

Q603HaYHM MPOBORUMOCTh 3JeCKTPOJIHTa ¥,;, a IPOBOAMMOCTb aHH- 
3OTPONHOFO CJIOA TOMLHHOH a 


| Yo, O O 
Yo==| 90 Yor O | | (1) 
| 0 0 You | 
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rile ‘Y), —- UPOBOAMMOCTb B HallpaBleHun, MapasVieJIbHOM TpaHuie 
CTCHKH; 
Yo, —HPOBOAMMOCTH B HallpaBJieHHH, NepNeHAMKyApHOM rpa- 


HHWe CTCHKH. 

B TakKoM cJlyuae JWI pacueta MOJIA JePKO BOCTIOJIb3OBaTbCA Me- 
yooM ws3oTponn3annn A, B. Heryumaa [J]. 5, 6}: 3ameHutb ann- 
30TPONHbIA CAOH TOJIUIMHOH Q@ H3OTPOMHbIM CAOCM TOJNIMHHOH 


b==@ / 12, (2) 


Yaa 





H TMpOBOAUMOCTbIO 





1s a is |! Yo, : (3) 


PaccMoTpuM cCyly4aH CormlacoBaHHA MpOBOJMMOCTeCH, KOra 3KBH- 
BAJICHTHAA H30TPOMHAA CTeHKA HMEeT TPOBOAMMOCTb, PaBHY!O IIpo- 
BOJLMMOCTH 31IeKTpcuuTa. B srom cayuae Ha rpaHnlle pa3syena dek- 
TPOVIHTa Y1 WH COA Yy, MpeJOMMIeHHe MOA OyeT OTCYTCTBOBATD. 

B 93ToM CJlyyae NOTeHUHaa MoMex opeweseTcA 3ePKaJIbHbIM 
A206paxKeHHeM HCTOUHHKA OT BTOPOH TpaHHUbl aHvH30TPONHOH 
CTCHKIH. | | 

IIpu Bcex BO3MOXKHDIX PacnoOJIOMKeHHAX TOUeUHOFO HCTOUHHKA Be- 
NW4nHa MoTetwHata Momex OyfeT camon G6oubIUCH Npu pacioyox*e- 
HHH HCTOUHHKa HeMOCpeACTBeHHO Y PpaHHIbl C AHHSOTPOMHbIM C/IOeM 


L 
Pn.maxc.Make a 8x10 : (4) 


ITOT NOTeHWHAa MOMeX B v¥ pa3 MeHbille MOTeHIWHaa MOMeX TIpH 
H30TPOMHOH CTeHKe TOH Ke TOJLIMHbI a: 


yes fou _ my / | (9) 
Pn MAKC.MAKC ? You 


re v—CTemeHb CKaATHA CTCHKH. 

Usa NowyueHua CylkecTBeHHOrTO BBIHIpbilla HeOOxOAHMO, YTOOBI 
Yo 2 Yo .2 UTO MOxkeT ObITb JOCTHIHYTO, MO-BHAHMOMY, TOJIbKO 
B CTPYKTYPHO-HCKYCCTBEHHbIX (CJIOMKHEIX) MaTepHasax. OueBHiHo, 


uTO TpeOOBaHHA K AHH3OTPONHH MaTepHasia MOCTATOUHO 2XKecTKA, 
OMHAKO OHH BbIIOJIHHMEI. 


3. DneKTPOANTHYeCKaA BaHHa C KOAbIeEBOH AHH3OTPONHOM CTeHKOH 


Matepuiad KOJIbIeBOH CTCHKH BaHHbl JlOJKeH OONaLaTb aKCHaJIb- 
HO-LLUJIMHEPHYeCKOH AaHH3OTPOMHeH MPOBOAHMOCTH B OTAHYHE OT 
NPAMOJMHEHHOM AHH3O0TPONHH MaTepHasia B BaHHe C MVJIOCKOH CTeH- 


KOH: 
Yo. O O 
Yo=]] 9 Joy 0 (6) 
0 0 Yoy 
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PAC Ys) NPOBOAHMOCTb paAaJibHad, 
24 — NpOBOAHMOCTb oceBadA H a3HMYTdJIbudi, 


Moxuo ONpeteuuTb CBA3b MEKAY TOMULMHOK 3IKBUBAJICHTHOH H30- 
TpOMHOH CTeHKH BaHHbl b 4 AeHCTBUTCAbHOH TOMULHHOH @ HW ee SKBHBa- 
“eHTHYIO MpoBosuMocth [JI. 9, 6]: 


Y2 ' 


b / a 25 
$ eR) a, (8) 
Ry ‘ Ry 
rie R)—patuyc BHyTpeHHen TpaHullbl BaHHbt. 

EcuiH BbIMOHAeTCA yCMOBHe CoOrjacoBaHiA MpOBOAHMOCTeH, TO 
apdeKT, CO3aHHbIit AHH3OTPONMHOH CTeHKOH BaHHbl, IKBUBAJICHTCH 


paciuupenuio ee rpanui +(R, —R,) B v pa3: 


124 


Ry (Ri Laas (9) 
Yo = Dp 
Ro \Ko 
CneopaTesIbHO, eCJIH TpeOyeTCH AIA CHHKEHHA HUCKaKeHHH NOJA 
pactuMpeHHe rpaHHI, CTCHKH BaHHbl He MCHEe yeM B vy, pa3, TO 


MOJIKHO BbIMOJIHATbCH YCAOBHE 


Pa) ee em "MUN (10) 


Inr, a ISry : 





yomn 


rie r, = 5! — nopmupopauaptit pamuyc BHelwHerO KOHTypa BaHHbl. 


Ro 
Yo. ln ry 
npejctTapleHbl Ha pic. |. 


PesyibTaTbl pacueta 
[lonp3yacb puc. 1, WerKO paccuHTaTb mio6ol HHTepecyiOllHH Hac 
cuyuai, Tak, HatlpHMep, BaHHa AWaMeTpoM 2R,==30 cm jomKHa 
f 
Suirh 93KBUBaJICHTHa BaHHec MaMeTpoM He Meee 2R, = 18 m (!!)), 
cmeqopaTesbHO, v-=60. TomulmHa adv30TpomHoro NOKPbITHaA CTCHKH 
a=-3 mm. Torga r,;=9,01 u 


/ Bau 
You 


Jaa caoucToro MaTepHaJia CO CJIOAMM OJMMHAKOBOH TOJIULHHbI A 
cylllecTBeHHO pa3JMYHOH MpOBOAMMOCTH Y' H y"” UX OTHOMeHHe paBuHo ! 


aoe Pele ven 
Y Dt 


1 CM. NpH10KeHHE. 
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C Apyroi CTOPOHbI, €CJIM IPHHATb IPOBOAHMOCTb IIeEKTPOMHTA Y, 
pasyott 10-3 om-'.cm-!, to ux mponspenenne paBHO 


VY = Yo Yo = (= 10~° om~. i 


OoTKy ja 
Y= 8-0,154 om-!.cm7! 
JO 
Vr 
y, 
25 
S 
S 
S 
Rs 
20 
\) 
AY 
R\ 
15 ts 
10 
a 
ret 0100 
; r<11000 
I 6 56 78904 2. 39 4 § 6 789p2 
Puc, 1. 3aBucHMoctTp tay =f (9). 
T24 
H 
I 
1" = 5-65-1078 om- home|, 
mpHuem 


Bi 


M3 u3.102%KeHHOrO BHAHO, CKOJb 3Ha4HTeIbHBIM MOXeT 6OBITb 
spekT CHM KeHuA UCcKaKenHit MOJeJIAPYeMbIX MMOCKONapaeb- 
HbIX NOJIEH A@HH3OTPONHbIMH CTCHKA@MH BAaHHDbI. 
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4. JneKkTpOHTHYeCKad BaHHa C MPAMOYFOJbHOK AHK30TPONHOK 
CTeHKOH 


PaccMoTpyM OJHY H3 «CTOPOH» IIPAMOYFOJIbHOH 3JIeKTPOMUTHYe- 
CkKOH «pamMKH» (pyc. 2). O6macTb, w306paxKenHan Ha puc. 2 «KHDp- 
HbIMH JIMHHAMH, WoyyeHa AesopMallveH CKATHA MPAMOYTOVIbHOK 
paMKH, OOo3HayeHHOH MyHKTHpoM, CooTBeTcTBHe KOOpAHHAaT edop- 
MHPOBaHHOH HM HeAeEMOPMHPOBAHHOH cpe ONpese/lmeTCA BbIPaxkKe- 
HHeEM 





- 
sp GNC ns x, (11) 


a + 24 


MAKE 





JlockoulbKy pH Aedopmamwun 
CpeAbl KaxKJOMY 3JIEMeHTapHo- 
My OObemMy HeZePopMupoBaH- 
HOH OOmactH dV cTaBuTCA B 
OJHO3HaAdHOe COOTBETCTBHE He- 
KOTOPbIH 3JIEMeCHTapHbI OO beM 
HepopMuposaHHou o6/1acTu 
Puc, 2, Copmemlenusli veprex Heazepop- dV,, a Take MOCKOJIbKy TOK 
MHPOB4HHOU H LemOpMupoBaHHOd MpAMO- yepe3 He ecbopMupoBaHAble 
VPOJbHbIX JSTEKTPOJIHTHYCCKHX PaMOK, 

nopepxHoctuH dS u jAedopmu- 

poBaHHble dS,, a Take yepe3 
NOBePXHOCTH, OXBaTbIBalOlve mOOylO Mapy JIEMeHTAPHbIX OObeMOB, 
JLOJKeH COXPaHHTb CBO!O BeJIMUHHY, LOJIKHO HMETb MeCTO PpaBeHCTBO 


édS==5, dS, YWJIH 





div 0dV = divé,dV,, (12) 


re 6 H 6,—TMMOTHOCTH TOKOB COOTBeETCTBEHHO HexecOpMupoBaHHoL 
M ePOpMupoBaHHOH cped. 
Bpinovivenve yciopHa (12) NpHBOAMT K aHH30TPONH3allHu 3JIeK- 
TPHYeCKHX CBOHCTB AecopMupyemMoH cpesbl. 
M3 ypasueuua (12) mMoryt 6bITb OpeqeseHb! KOMNOHEHTHI TeH3Opa 
MpOBOAHMOCTH: 


dz,Ox 
| ne dz 0x,’ (13) 
Ox, dz 
= ¥—* 14 
Tx ae dz, ( ) 
Iipouspenenne Y,¥,, OKa3bIBaeTCA BeJIMYHHOH MOCTOAHHOH WM paBHoH 
KBagpaTy MpOBOAHMOCTH HCXOAHOH H30TPOMHOH cpe/ibl. 
KomnoveuTbl TeH30pa MpOBOAMMOCTH MOryT ObITb HaligqeHbl WH- 
TerpHpoBaHvemM ypaBHeHHH (13) u (14). TloacTapaaa B ypapHenne (13) 


. 109 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


3aKOH fedopmMauun (11), nomyyHmM cuenyioulee AHdbepeniuambHoe 











YPaBHeHHe: 
dz 1 dz _ 
So ees : (15) 
BH fzz BH ae 
kare a z 
make @ MaKe ; 


Muterpupys cro B Hpeseviax, ONpeesAeMbIxX MOJOMKeCHHAMH 3eTO- 
BbIX FpaHHL, H3OTPOMHOH HW AHH3OTPONHOK Cpey, MOyIHM BbIPaxKeHHne 
KOMMOHEHTbI TeH30pa MPOBOAHMOCTH: 
A | | 
Oh eas ey eae a ee 16 
boys V7 Ds b, ’ ( ) 
HH BH BH 
4, yuurTpipan (14), HMeem: 
L 6 ty at 
of == A CdD 
xx TA Oe Os b ) 


8H 





MirpekoBpad KOMIMOHeHTa TeH30Pa MPOBOAMMOCTH MOXKeT ObITb B3ATA 
uO60H HW, B YaCTHOCTH, PaBHOH Y,,. 


(IpousBobHocTbh = BbIGopa’ yy, CBASAHA C TeM, 4TO Mose 


NJIOCKONAapaJJIeJIbHO H, CJICROBATeJIbHO, HE HMeeT cCJlaratouleH rpa- 
AHeHTa BAONb OCH OY, nepleHAUKyJApHOH YepTexy puc, 2. 


3. DACKTPOHTHYeCKAA BaHHa C MIPAMOYrOJIbHOK aHH3OTPOMHON 
CTCEHKOH H A@HH3OTPONHbIM HOM 


Hapagy c aun30Tponusalel CTCHOK BO3MO2%KHa TakKKe H aHH30- 
TPONH3aUHA MHA, UTO MOSBOAeT OCYLLCCTBUTh SACKTPOJMTHYeCKy1O 
BaHHY HeO0.1bIUHX pa3sMepoOB AVIA MOMeJUPOBaHHA OOBeMHBIX NOWel, 

Ose k TPOUTHYeCKOe , THO“ NpeACTaBAeT COOK ycedeHHyio Nupamu- 
Ay C MpAMOYFOJIbHBIM OCHOBaHHeM (prc, 3). OGnacTb, u3s06paxeHuasi 
Ha PHC. 3 2KMPHbIMH JIMHMAMH, MoyyeHa Medopmauneli coxKATHA BAO 
ocu OZ o6nactTu, o603HavYeHHOK NYHKTHPOM. 

Tleopmaunn BAOb oceHh OX u OY GOyayT, ovepuyHoO, ananorny- 
Hbl PaCCMOTPeHHOMY BoUuc cayyato {opmy.ia (11)]: . 


b 
8H +2 
a 
Mare 2 ae 
ie A) Xi; (18) 
8H \ 
TF 
Quan 2 
a 
8H +2 
a 
MaKC 2 
fe a C 
5 a, Vie 02) 
———_—__ + 2, 
Cmanc 2 





id 
hog 


KoMMOHeHTbI TeH30pa Mpo- 
Puc. 3. JlecbopMuposBannoe , HO“ BaHHbI c P P 


ANH30TPONHBIMH 3eKTPHYecK MH cBolicrpamu, BOAMMOCTH = MOryT ObITb 
XapakTePH3yeMOe TeHZ0PHOH ItpoBOgH- OnpefeseHbl HWS YpaBHe- 


MOCTBIO Y;,, HHA (12): 
itd. 
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: a OX Oy dz 
Vey = tox oy, dz,’ | 
YoY OY, Ox dz (20) 
yy Fay ox, dz,’ | 
as Cee OY 


V2 lz 0x, OY," 


MIX npOH3BeeHHe OKa3bIBaeTCA paBHbIM 





dV 
“7 eas 
ise Vyy Vez = VV,’ en) 
CoorHomenve (21) aBasetca GOosee o61lMM, 4¥eM (3), B KOTOpOe OHO 
BbIPOKAaeTCH B ABYXMEPHOM Cylydae MpH 3HayeHHH 


dV 

=y. 22 

Vyy Va, | a 

KOMIOHEHTbI TeH30Pa TIPOBOAUMOCTH HafimyTCH WHTerpHpOBaHveM 
ypaBHeHHi (20), 


M3 ypapuennit (20), (18) u (19) nonyyaem cnenyrousee Audpepex- 
UHalbHOe ypaBHeHue: 














y dz —<y dz, 
Vy ae b / ieee b ‘ e 
[ BH +2 fen + z | f BH +z, \ Cen 256 | 
\ Guyane) ca 9 / \ Gane 1 7) Cxaxc? Pi 
(23) 


Viunrerpupys (23) B npenenax, OMpeeJHeMbIX TOJIOX%KCHHAMH 3e- 
TOBbIX [paHHi, H3OTPONHOK WH AHH30TPOMHOH Cpe, MOJIYYHM OHO H3 
[MaBHbIX 3HAYCHHA TeH30Pa TIPOBOAHMOCTH AHH3OTPONHOH cpe bl: 





— (24) 


pas ik 


8H ay 








PaccmaTpiibad jfaslee BTOpoe ypaBHeHue cHcTembl (20), Hale, 
YTO C YHe€TOM 3aKOHOB Aedopmaunn (18) uw (19) ono NpHHuMaerT BH: 














b b 
; BH + zy = 8H - 2 
Make } MaKe | 
yy ee day ey OE dz. (25) 
BH BH 
a ij , +2 
Caanc 2 luanc ms 


l{yTerpHpoBaHHe 3TOrO ypaBHeHHA aecT BTOpOe ruaBHoe 3HayeHHe 
TeH30pa MPOBOAMMOCTH AHH30TPONHOH cpeJtbl: 


l Gen by Oey ay b, en ay 
se oe | ee he | 26 
Vyy ( A ay —~ Gey Es + Dal, — Gey Vey ( ) 
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TpeTbe rlaBHoe 3Ha4eHHe nomyyaetca n3 (26) 3aMeHOo a Ha O, 
11 Hao6oporT: 


b a G.. Di.) b 
Pig tea 
H 8H 8H S&H H 8H 8H 
TakHM OOpa30M, HAMM MHOJIYYeHbI BCe PvaBHble 3HaYeHHA TeH30- 
pa MpOBOAHMOCTH aHH30TPOTIHOH Cpefbl, YTO MOMHOCTHIO HcyepMbiBa- 
eT NOCTABJICHHYIO Bblle 3aayy. 
_B yacTHoM cylyyae, Korga a,, =a 


OY otcyrcTByetT, 43 (19) nowjyyuaem: 


i Oey by 
lala go, 8 (28) 


GH 8H 


T. €. MePopMallHA BAOJIb OCH 


? 


YTO TOUHO cOBMafsaeT Cc BbipamKeHHAMM (16), (17). Ecam kK Tomy xe 
Hb ==0b,,, TO (28) BbIpoKAaeTcA B CUE AyOUlee COOTHOLIEHHE: 


l 
pee § A ’ (29) 


YTO COOTBETCTBYe€T MpOCcTOMy C2KaTHIO 6e3 OOKOBbIX AedopmMalnH. 

B cayyae, Kora pa3Mepbl a,, = a, BeMMKH, PlaBHOe 3Ha¥eHHe 
TeH30pa TIPOBOAMMOCTH BAOJIb OCH AHH3OTPONMH, cOBMasawulen c 
ocbtio KoopmHHaT OY, oka3blBaeTCA PaBHbIM 


‘ l 
og ee (30) 
H3 (30) cmenyeT, 4TO OTCYTCTBHe C}KATHA BAONb OCH AHH30TPONNH 
He CO3qaeT JONOIHMTeIbHOrO H3MeHEHHA MPOBOAMMOCTH B cpaBHe- 
HHH CO CydaeM TOJIbKO Be€PTHK@JIbHOTO YIVIOTHeHHA. 

CMHC NocieqHero pesy/IbTaTa OUeBHAeH, NOCKOJIbKY MPH OTCyT- 
CTBHH RedopMalun Blob ocw OY cocTaBAloulad rpaaMeHTa Mo- 
TeHUHaa BLOMb 2TOH OCH HE MeHAeTCH, TOJIMLHHa Ke TpyOKH ToKa 


l ° 
yMeHbuiaetcn B 7 pas. J\ia CoXpaHeHHA 3HaYeHHA TOKa B 3TOMi 


Tpy6Ke HeoOxoMMO MOBBICHTh MPOBOAHMOCTb COA B > pa3, TO 
HW yTBepxgaer dopmyvia (30). 

ITH pesyibTaTbl OOeCMeYMBaIOT BO3MOXKHOCTb pacuecTa ¥ KOH- 
CTPYHPOBaHHA HeMCKAKAIOINUX SJICKTPOJIHTHYCCKHX BaHH U3 allH30- 


TPOCHbIX M@TepHavioB. 
6. PacyeT 91€KTPOAMTH4eCKHX BaHH H3 AHH3OTPONHbIX MaTepHaJos | 


PacueT QHU30TPONHbIX CTeEHOK OAA MOOeAUPOBAHUA NAOCKONApAA- 
Ae€AbHbIX nofneti. PaccMOTPHM OO6JaCTb AHH30TPONH3allMH, MOKa3aH- 
HyloO Ha puc. 2. 


B ocHoBy pacueTa CTeHOK KJlanyTca dopmyvibt (16) u (17), “3 
KOTOPbIX CJleqyeT, YTO MPH MpPOH3BOJIbHbIX pasMepax a,, 6,, 1, HU 
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A, MaTepHasl CTeHOK pa3yiMueH. CreHki moslyyaioTrca H3 OmHOrO Ht 
TOrO KE MaTepHasia, CCJIM BbITIOMHUTb [Ba YCJIOBHS: 


aa | a 
j= — A, ae (31) 


EH 8H 








B 9THX ycloBuax cbopmyvpl (16) mpHHuMaioT BHA: 


Vase = Yh, ee =. (32) 


C | 
kf et n(i | - A). 


Hs (31) norzyyaem nponopumo: 





ex sy 
a (33) 





2a5 = 


Puc, 4. CopmeulenHbld uepTex HeEZeOpMHpOBaHHOli AePopmupo- 

BAHHOH OONacTeif INEKTPOAUTA, yKa3bIBalomHil Ha xXapakTep fZeop- 

MauHi pH POPMHPOBAHHH AHH3OTPONHOM BaHHbl AAS MOJL€.1H POBa - 
HHA OObBeEMHbIX Howell, 





PacueT MpOBOAHTCA B caeAyouleM nopagke. B3anapuinep BHYT- 
PCHHHMH pa3MepaMH BaHHbl a, Hu O,, , M3 Mponopunn (33) onpere- 
NK€M TOJUWLMHb! CTCHOK, 

Satem mo (31) Haxoqum Au C, 3anaB nmpezBapurembHo ylaue- 
HHA CTeHOK 7, H J, 3KBUBaJICHTHOH OObIYHO! BaHHBl, 

Hanee lo (32) HaxoquM y,, H Y-- > KOTOPbIMH JOJDKeH OOsazaTh 
AHH3OTPONHbIH MaTepHadl CTEHOK. 

Pactem AxU30MpOnNHLxX CmMeHOK U OHA OANA MOde AU POBAHUA 
20beMHUX NOAeK, OQONACTh AHM3ZOTPONH3aLuH ToKasaHa Ha puc. 4, 
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B ocuHopy pacueTa CTeHOK HW Ha KJlalyTCH (popMysibt (24), (26) 
H (27). ; 

V3 sTux copmyn cuezyeT, TO NpH MpOW3BOJIbHOH TeOMeTPHII 
BaHHbI MaTepHadl, HAyUHH Ha H3rOTOBeHHe CTeHOK M AHa, pas/IH4CH. 

Sto HeyAOOCTBO MOXKHO YCTPaHHTb BbINOJIHCHHEM ABYX YCJIOBHH: 











Lomt Lem? ly — A: Lomi a Lome a fo C. (34) 


Qend — b ~~ b Ay Ag Ay 








8xH.0 6H.CM 


B 9THX yCOBHAX BbIpakeHHA (24), (26) u (27) MpHHuMaloT BL: 





Tee =Vypy =e, 
1 (30) 
Vez =~ (A+ I). 
H3 (34) nowyuaeM MponoplHui: 
Geno __ Ay. Seno __ An. fo A (36) 
D ox.0 ~ Ag Deu .cm Ay Den.em C 


PacgeT BaHHbl NPOH3BOAHTCA aHasIOrH4HO NpebIAyilemMy. Saas- 
WWHCb BHYTPCHHHMH pa3MepaMH BaHHbl @,, 4 , Diya» en.cm» 43 TWpo- 


nopuvi (36) onpewemHeM TOJILIHHbI CTEHOK, 

Tlanee no (34), mpeABapuTebHO 3aMaB yAaJleHHA rpaHHil dens 
ae ( 3KBHBAJICHTHOM BaHHbl, HaxoguM A 4H C, 

VU waxonen, u3 (35) onpenzeaneM riaBHble 3HaYeHHA TeHSOpa Mpo- 
BOMHMOCTH, KOTOPbIM JOJKeH OO/laqaTb aAHH3OTPONHbIK MaTepHa.l 
BaHHbl, ; 

3necb, KaK HM B CJly¥ae BaHHbl, MpeAHasHayeHHOH AJA MORE: 
PpOBaHHA MOCKOMAapa Je J bHbIX momen, cueakyeT u36eraTb UPe3MePHbIXx 
yAalenHi rpaHuil 9KBHBaJICHTHOH BaHHbi, TaK KaK 3Ha4HTeJIbHOe 
yialeHHe TpaHHl| 9KBHBaJIeHTHOM BaHHbl COOTBETCTBYCT CHJIbHOMY 
C2KAaTHIO KaPTHHbI NOMA B AaHH3OTPOMHOK CTCHKE, 

IipuMep paciveTa aHHSOTpODHEIX CTCHOK 9ICKTPOMMTHYECKOH BanHbl 

AAS Moe IHPOBaHHhst nAocCKoONnapa TA€ IBHbIX nowen 


1. SamaemcaA BHYTPeHHHMH Pa3sMepaMH BaHHBl. 
2. OnpeweaseM TOJULMHbI CTCHOK: 


l 


Buidupaem A= 1 cx. ; . 
3. SamaeM yaeHHA CTCHOK SKBHBAJeCHTHOH BaHHbl. 


ly = lo = 100 com. 


4. Buuucasem BcnomoraTeabube Koappuunventn A u C: 


1, 100 
A=5 = 35 =* 
I, 100 


lid 
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5, CrpemeaneM raaBHble 3HaueHHA TeH3Opa NPOBOAWMOCTH, KOTOPbIM 10.1 
KeH OOaaTb AHH3OTPONHbIH MaTEPHa CTCHOK. 


C 100 
eH tnt Aare nl A= O21 


Ye= ke -027 002497. 


TIpHMeM THpOBOAHMOCTBb QNEKTPOAHTAa Y= 5- 10-4 om~!-em7'; Torna 
tn = 40,2-5-10-4 = 2,02-10~2 om~t-eom7}, 
Log == 0,0249-5- 10-4 = 1,24- 10-5 om-1t-emn. 
TTPHJIOJKEHHE 


B ABYXKOMNOHEHTHOM MaTepHate CNOHCTOH CTPYKTYPbl, MpOBOAWMOCTb 
caoes KOoTOporo 7j/ HY” H TOALIHHDbI d' u ad", NIPOBOAMMOCTb B HaNpaBAeCHHH, 
apaedbHOM CJIOAM, paBHa 





yd! + yd" (1-1) 
i d' + a"? 
a B HaNpaBsAeHHH, NepnhedAMKYAAPHOM CAIOAM, paBHa 
(d’ ae dy" ; 
Ty = yd! + y'd" ° (T}-2) 
Ce MOBaTeJIbHO, - 
Te od’ +1") ('d" + 1") (11:3) 
TCC OrE 
: co sd 
—— fizdt ae. (T1-4) 
Be Oe Oe ea | yd + ya’ 
B cayyae paBeHcTBa d'=d" seipaxkenna (IT-1) — (1-4) ynpomaiotcs: 
, _T tr (I1-3) 
i ei , 
4 iT. (11-6) 
oe ed 
Apes Cita a (11-7) 
TM 3 a 
1 ice (11-8) 


, 
Te xe Bhipaxkenua (II-!) np coHsMepHMOocTH TOAULHHb! CACeB H BPH Y’ > 
‘> 7’ NpHHHMaIOT BHA: 





at igre (IT-9) 

YT d'+d 145 
, d'-+d” i di 11-10 
Y= dl at (14+g7): ( } 
1S 
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cE ae er, i 
1 OP = ao (TT-11) 
(1+) (+e) 2p a + 
Fie a’ 
Lie le Pee dd’ (II-!2) 


D; ; “4, acta 
4 eee » sepia CTPYKTYPbl ONpeeamoTcCa u3 cpaBHenus MNPOBOAUMOCTH 
in - HBIM 4HCOM 27 COeB ¢ MpoBOaHMOCTHIO Yau © HEYCTHBIM 4HCAOM 
2u + 1 caoes. Ouesuauo, ute Bosmoxupt ABa BADHaHTa: U36bITOUHHI carol 
MOKET HMETb MPOBOAMMOCTh AHOO y', HG6O y”. B o60Hx cayuatx ana onpeae 
JeHNA YHCa CloeB 2n, Mpu KOTOpOM oOnpeAedenve y,, OTAMYAercaA OT 1 ae 
ee aa rear HEOOXOAHMOe YHCAO CHOeB OKasbIBaeTCA PaBHbIM on = 100. 
ie = Mk pa3Mep_ ,3epHa“ CTPYKTYPbl OKa3biBaeTCA nopsaaKa 

MM, WTO BNOAHeE AoNyctumMo. Ecau uexo 10 
cee ae AUTb H3 Yo TOPPemmHOCTH oNpene- 
9 Ore = HM MNpH TeX Ke TOMMWMHAX C.10eB Ppa3sMep ,3epHa* no- 
panka 0,1 sm. 

Caeayer ormetutp, ¥ 

, » 4TO TIPpu 060M coornolmeHHH Te: y’ 
> Y" 4, Hao6opor, 7” >y', Bcersa | ie 


eric (11-13) 


YTO ABAMAHeETCH HEOOXOAHMBIM YCHMOBHEM CHHM@CHHA NmovTreu 


Hitada moOMexX. 
pu 601bw0m pa3sHune B HPOBOAHMOCTH CAOCB OAMHAKOBOI TOALLMHE H 


yo) 7" c GompmoH TOUHOCTHIO 
ic: i 
a {IT-14) 








alt a 
=" 5 yr (11-15) 


Hac wurepecyer oOparHaa 3ayaua. B trakom cayyae AOCTaTOUHO, 4TOOH 
3 


Pc, 
V i Viegas (II-16) 


Hoap3yxcn NOCHEAHHM CooTHouteHHeM (TI-16) mu ycaosHem coraacosanus 
UPOBOAMMOCTCH, erkO Ope Ae AMTb MPOBOAUMOCTH wu060rO caoR: 


VS 211 se un? ({I-17) 








V 


4 


CopepuieHHo HCHO, TPO HMCIOTCHA U3BECTHbIE OrpaHNdedHA ,CBEDXY* Maa y’ 
Ady” ,CHH3y“. Tak, IPOBOAHMOCTb MeTasOB wopagaKka 10 +5 omnl.cyrt a is 
AUMOCTh OakKeAHTOBOrO waka, HanpuMep, nopagKka 10-%om-l.cyn-! eee 
UPOBOAHMOCTb 3MeKTPOANTa B BaHHe nopagKka 10-2 om-l-cyrt a > BK} 
MECTO HPHMepHo cle Avioulue Vy COBHS: 5 , Me@IorT 


Outen, 


LP one te ape d Sey Roe 
z= { o=2-10 YUH 
1Q-9 Te ae er ee = 
“= 4 Sy)” OM CaS, 
AM UH 
1 = 10-6 o-2-¢51-2 
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HH, HCKUWOUaAH MOCIeTHee PaBeHCTBO, 


103 om-l-em-lL py 2-10-38 om l-em 3, 


VM UH 


5-10-4 


Via un 





10-9 om~l-em~t oy" =& om-leeme), 


Kak BHXHO, YCJIOBHA BNOTHE COBMECTHMHI€ HW NMO3BOJAIOULMEe NOMYYNTD 
CYHIeCTBEHHBIil BBIHTpHIM (v,,,, nopaqka 1075). Tonyyetkbe CcooTHOMeHHA 


MOKa3bIBaloT, YTO MeTadAbl B TaKOM CTPyKType MaTepHada MpHMeHeHb! ObITb 
He MoryT. IlocKOAbKY YAeMbHadA MPOBOAHMOCTb TOHKHX MeTAJIHYECKHX CAOCB 
HECKOAbKO HWKe, TO HE HCKJMOYeHA BO3MOKHOCTb HX NPHMEHEHHA. 
Mispectuble CuIOMCTbIG = MaTepvasbl, TakHne, KaK TeKCTOAMT, HMelOT 
1 
+ nopsazka 100. TIpH 3tom Gb Obl BO3MO%KEH MECHTHKPATHHIN BHIAT PHIM, 
al 
ecu Obl BbINOTHANOCh yCAOBHeE COraacoBaHHs. OghakO OHO He BbINOJHAeTCS. 
IIpequomweHHb pavee [J]. 1, 2] MeTOd NoAYMPOBOAAUIHX TPaHH ABAAETCH 
MpewebHbIM ,yrpyOeHHem“ MeTOJa CJIOHCTOH CTPyKTYypbi AO npocrefimes 
Kak Ob ABYXCAOMHOM CucTeMbI: BapHanT B— y’ > yy > 1’ =0; Bapnaut TN— 
WO Wy =o. HB TOM u B ApyroM Cayyae BTOPOH COH PaKTHYeCKH 
He paG6otTaerT. | 
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K YYETY PEAJIBHbIX CBOHCTB MATEPHAJIOB 
B MATHHTHOM YCHJIHTEJIE PAMES 


Hux. [. . AkOpees, OoKmop mexH. Hay, Oouenm 
LB. E, Bozoarbos, uxnw. B. J. Aamaoe 


ifeib HacTOAleH paOoTb! Moka3aTb BO3MOXKHOCTH pacyeta Mpo- 
WeCCOB B WeMAX CO CTa/lbliO C yY¥eTOM PeaJIbHbIX XapaKTePHCTHK Cep- 
ACYHHKOB C TeTAAMH YrucTepe3Hca, ONHM3KHMH K MpPAMOYIFOJIbHbIM. 
TakoH pacdeT MPOH3BOAHTCA Ha MpPHMepe MarHHTHOrO YyCHJINTeJIA 
Pamea. 

MarduTabld yCHJuTesb PamMesx Onarogapa cBoeH MaJIOW HHepuH- 
QHHOCTH TIpHBAeKaeT K CceOe BHHMaHHe MHOrux HCCJeqoBaTesed 
[JI. 1—4]. Ha puc. | mpeactaBseda OfHOTaKTHad CxeMa yCuJHTenA 
Pamesxv, Ha KOTOPOH yka3aHbl MIpHHATbIe MOOKUTeMbHbIe HaNpaBleHHA 
TOKOB H 9. A. C., ACHCTBYWOWLUX B WemAx, 

B wellb Harpy3Ka BXOMAT: CHHYCOHabHad 9. A. C. MMTaHHA e, , 
BeHTHIb B,, OGMOTKAa C 4HCIOM BHTKOB W, H COMPOTHBJIeHHe Ha- 
rpy3ku r,. B welb yipaBaeHHA BXOQAT: CHHYCOHAabHad 9. A. C. 
AMTaHHA @y, 9. A. C. HaNpaAKeHHA CHTHaa €, HAH COMPOTHB JeHHe 
yipaBeHHd ©, BeHTHAb B,, OOMOTKa C YHCJIOM BHTKOB Wp. 


- Ypasuenua Kupxroba gaa wenea warpy3Ku HM ynpaBjeHua HMelOT 
BHA: 


. d® 
=i +a +s » (I) 


d® 
Cy == Myly > Wy Ge ey TH Age | (2) 


rae ry; H f,—-MOJIHbIe COMPOTHBJICHHA COOTBETCTBYIOWWHX Wenen; 
Up, W 4,.—HallpAKCHHA Ha MePBOM H BTOPOM BeHTHIAX. 


Pa6bota ycusuTesma Pamea o6blIgHO paccMaTpHBaeTCA NpH 
be eed & (3) 
Ilyctb pH tipoTtekaHHW TOKa B WeNH ynpaBAeHHA Welb Harpy3ku 


SyHeT ganepra, 
{18 
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3anupaioujee =HamipAxKeHHe Ha sentuie B, Jlerko NouJlyadTb H3 
y paBHennit (1) uw (2): 


Un =o (e, + Polo). (4) 


TipH mpoTekaHaH TOKa B len Harpy3KH 3anKMpatoulee HanpaAxKe- 
He Ha BeHTHIe B, OyaeT 


We . 
a ee ar (5) 






+ 
Ve, 
+ wn 
ga 
e 
é 
Puc. 1. Cxemar. OAHOTAKTHOTO MarHHTHOrO yCHATeTA : 


Pamea., 


Beutuntp By He MponyckaeT TOKa, KOMa HampsavwKenHe Ha HeM 
no1OKHTeIbHO. BentHb By He Mponyckder ToKa, Kora HanpHxKe- 
we Ha HEM OTPHILaTeJIbHO. 

Ect Bp TeyeHve Bcero BDeMCHH nporekanua TOKa B Welw Hae 
cpv3ku HallpsKelve Ha BeHTHNe Wen yipaBjenhy gg <0, a TpB 
fpoTekaHHH TOKa B HeIly yipaBleHHn “Up, >0, To uMeeT MECTO 
MOATHOCTbIO pa3eJibHaH paGotra iefen. B uacrosine paOore Be- 
nerca paccMOTpeHHe PerxKHMOP HoNHOCThIO paskesbHol paooTsl tHe- 
nell YCHJATeIsI. 


1. MlocrpoeHve xapakTepHcTHK ycHMTesA NIpH ynpaBsednH 
BbIIpsAMJICHHBIM OHOMOAyNepHOAHHIM HalipsxKCHHeEM 


Hanpsxkenne CHrHa.1a ABAACTCA CHHYCOHAaJIbHBIM, KOrAa 9. A. e 
qiitaHua B Welw yipapseHHA HMecT NOAOMKUTeIbHOe HalpaBJIeHHe, 
5. 1. C. HallpwKeHHA CHTHAsa PaBHO Hys1O, Kora 9. A. ¢. MHTAaHHy 
uMeeT OTPHILATeJbHOe HanpapseHue (puc. 2 

Tipu pacuere XapakTepHcTHk emaroTcn Ciemyroulve ONYULeNHT. 

1) BeHTHAM CUHTAIOTCA HeasbHbI MH, 

9) pacceaHveM B CepsedHHKe npeHeOperaem, 

3) Harpy3Ka aKTHBHad, 

CAE LOBaTeIbHO: 

4) JIMTeJIbHOCTb nporeKkaHHa TOKa Kak B Hetil Harpy3kH, Tak 
a 3 nell yipaBleHua PaBHa NOMepHOLy MPYAORKeHHEIS 9. je: 
(puc. 2). 
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B mpo Hi 
; piadiee Gone a ea TOK H HallpsKeHHe nosaBasioreg 
CHHO. LiocleqHee cnpaBeau 
ap | AJIHBO B TeX CuLyyanx, 
Slam eae BOSBpaTa THCTepesHCHbIX MeTesb OYAYT HMeTH eo 
‘© KaCaTeJbHble pH uynepoly HallpsoKeHNOCTH Nowa 


dB _¢ 
(a= Np H=0), 


Mpa nmporekauun tox : 

pH Ip aut Teka B lent Harpy3kv ypaBHenue Kupxroda 
; ANA 3TOK enw 6yxeT 

(pac. 1): 


— £,,, Sin wf = ryt, + 
at ” d® ; 
OF - (6) 


ana TOKa, mpoteKai- 
IterO B Welw yipapenus, 
B CNEAYOWMHH Noynepwos 
OyleM HMetTB ypaBHenue 





(£4,.—— Lym) Sin wt =r, i, + 
Puc, ‘ Mrvosennpie 3HAY@HHA TOKOB 1 d® 
_ A. C. B ycumuTese Pameg. Tt Ws, ae (7) 
rye ® -— VIJIOBan YaCTOTa 3, J. C.5 


E E 
. xe t 


( ) ( ) IT mf 


YHM: 
— K, sin ot=h +. t ab 
Ky sin of =h, +x, 2. (9) 
ane dt 
Ey w : 
K, ces Im ne eS ae a 
rit gl 2 rofl pl : 
9 
SB, w5SB, 


See 


Tv Seas 





5, —- octarounaa HHAYKUMS; 
F ff, — AWHaMuyeckasg KOSPUATHBHAaA CHa: 
H [— | 
! — cooTBeTcTBeHHO CeyeHHe H AJIMHa CepsAeuHHKa: 


hy Ft , Nya 22. eas 
A H,’? °=B > Upuyem H, u H,—nanpaxeusocrn 


NOA B cepnzeynuKe 
eee p » COSHABACMbIe COOTBETCTBYIOWIHMH TO- 


B— wuaykuusa B cepmeuHHKe, 
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Muterpupya ypapyenua (6) u (7) 3a COOTBeTCTBYyIOUIHe Movlyne- 
PHOMbI BOSACHCTBYIOULHX 9. A. C., MOMYUHM: 


— K,;=7h,,, — w7,Ab, (10). 
K,==th,,, + wt,Ab, (11) 
rae Kien Hi Nida CpeHHe 3HAYCHHA OTHOCHTCJIbHbIX HaNpAXKeHHOCTe! 


OIA 3a MepHO H3MeHEHHA 9. J. C.3 


AB re 
Ab = 5p » WpHueM AB — pbicoTa ¥YaCTOTHOH MeTJIM rHucte- 


r 
pesca (puc. 3). 
lena ypapHenue (10) na t, 4 (11) Ha << HM CkKaafpIBad HX, 
NOAYUAM: 


—h,,, = ALFA (12) 


2¢ p* 
rae 


1 
= 5 (Kim kK ae 
ut 


f= — 


Tt. 


(12") 


[loncTaBad BbipaxkeHHe Aa fA 
Hue (10), nowyuHM: 


icp 43 ypaBHeHnA (12) B ypaBHe- 








Nom oe 
Ab =C— DQ. (13) 
rae 

cok | 

a (13!) 
hom 
k= | 
) 


ae a 


NpHuemM I, — MaKCHMaJIbHOoe 3HayueHHe TOKa B He»nd YOpaBAeHHsl, 





Hy 

——— it c 
loop —-CPe HHH TOK B Welw yipaBsieHHaA 3a NepHod A, == Hi,’ a 
Hf, , — MaKCHMaJIbHOe 3HaYeHHe HaNpAKeHHOCTH NOMA B WemH yipaB- 


jeHna (B OOULEM CJly4¥ae MaKCHMaJIbHOe 3HayeHHe /7 Ha YaCTOTHOHK 
mere rucTepe3Hca; puc. 3). 

Ypapueuve (13) maeT cpa3p AD=f, (A,,,), MOuyYeHHy!O U3 aHa- 
iu3a ypaBHenui Kupxrodba aaa jaHHo cxembl. C yApyrok CTOpOHbI, 
3aBHCHMOCTb Ab= jf, (Hy) ABAACTCA CYLMeCTBCHHOH XapakTePHCTHKOH 
MaTepHalia cepfeuHHKa, NepeMarHHyunBahHe KOTOPOrO HAeT NO yacT- 
HbIM WHKIaM, [loceqHAA 3€BHCHMOCTb MOKET ObITb CHATA 3KCMEPH- 
MeHTaJIbHO TYT€M H3MePeHHA COOTBETCTBYIOINNX OTPe3skOB NeTVIH 


12] 
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riicTepe3suca Ha 3kKpaHe ocuHIorpada. Jina MatepHaop HII50, 
Fili65 nu HI145 sapucumoctu Ab=f,(h,,) Mpwspegenbl Ha puc. 4 


H 
(31eCb h, == H ). OyHaKo ITOH XapaKTCPHCTHKH MaTepHaJdia HE AO- 
7 Rm 


CTATOYUHO JIA MpoBegzeHHA TOUHOrTO pacueta. Heo6xoqHMO TakxKe 
VUHTBIBATh H3MeHeHHe Kospulnenta K,. 


/ 





A8 


Fé 
/ 


i 
a 
ee de oa es 


A 





Puc. 3. [Ipeaenbubiit w yacTHblii A H,, \ | 
WHKJI rucTepe3uHca, Puc. 4. Kpuspte 2B =! A.) Xapak TE pH- 
km 


3yYIOWIHE +YaCTHbIe WHKJIbI rHsTepe3Hca, pH 
pa6ore ycuanTeaad PamMeax Anda MaTepHaJOB 
cepmeyHuka MI145, MI150, MI165. 


Jina Toro 4TOObl BbIACHHTb Te (aKTOPbl, OT KOTOPbIX 3aBHCHT 
9TOT KOSPPHUHeEHT, OOpaTHMCA K paCcCMOTpeHHIO ypaBHeuna (14) 
nowyyeHHoro v3 (9): 

dh 
hy ty ge = Ky sino. (14) 

SOTO HeNHHeHHOe AuepsHialbHoe ypaBHeHHe epBoro NopagKa 
C NpaBOH uaCTbiO, PpellIeHHA KOTOPOrO KaKAbIA pa3 HULYTCA Mp OMHHX 
H TCX Ke HavaJlbHbIX YCOBMAX wl ==nz (n=O, 2, 4, ...), Ap=0. 

Touka @ mets ructepe3uca (puc. 3) cooTBeTCTByeT KOHUY Mmpo- 
TeKaHHA TOKa B Wenmv Harpy3Ku ({,==0) WM Hayadly NpoTekaHHA TOKa 
B enw yipaBiieHHa (f,==0). [lonoxwKenue TouKH a OyAeT PUKCHPO- 
BaHO, eCJIH TOK Harpy3Kl Hacbillaa cepfeuHuK. B 3Tom culyyae TOK 
B WellH yimpaBJIeHHA mpoTeKkaeT He3aBHCHMO OT NapaMeTpOB Lenk 
Harpy3kH. TOK B enw yiipaBJieHHa onmucbiBaeTcaA ypaBHeHHem (14) 
H TEM CaMbIM OllpedemdetcA NapametTpamu Ky ¥ 7%. [lockoubKy Kpu- 
Bad TOKa B IlenW ynpaBseHHA OMpenenmAetca NapamMepamu Ky HT %o, 
MOCTObKY CJlehyeT HCKaTb 3aBHcHMocTb K, oT MocJIeqHUX. ITA 
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3aBHCHMOCTb MOXKeT ObITb CHATA Ha CXEME yCHJHTCJIA sacral 
u3MeneHuu K, H %). Tora 9Ta 3aBHCHMOCTb MOMKET esi tes 
aia Apyrux ycusuresei Paes, BbITOJIHCHHbIX Ha TOM KE -P : : 

TlokaxkeM TeMepb MyTb pacueTa XapakTepHCTHK ycuanTedia. 11p 


ypaBJieHHH HalipaykeHHeM B_ BHA nowy BOJIH HepeMennou ne 
pemuguHa K,, Tak KaK B H€€ BXOAMT H3MCHAIOLLANCA AMIVINTyHa £,,, . 


Lt ~ f 
Jina avHOro YCHJIMTeJA K,, t Wot. MOCTOAHHbI HW MOryT ae 
cyntaHb! mo dopmynam (9'). Jina pama 3HaueHHl E ym MOM se 
en r [ 
paeTcd pa 3HayeHHH Ky, [opmywia (9’) aaa Ky]. B mrockocTH 


REE 
AEEPE OPE 





os == : HcTBa 
Puc. 5. Kpusple 3aBHCHMOCTH Ab=f, (ho,) HW MpAMble ceme 


op AHHaTaMH hy u Ab crpoutca XapakTepHcTHKa MaTepHadia Ab= 
ne : 
==-f,(h,) H HaHOCHTCA pa TpAMbIs corjacHo ypaBHennmio (13) mpu 
22m 


M 
HOCTOAHHDIX 3HaueHWAX K,, Kak MOKa3aHO Ha pc. eee 
VUHTbIBaeTCA 3aBHCHMOCTb K, OT %» H K,. Tlo Ttoukam mep 


ui = BHCHMOCTb 
IIpAMbIX C KPHBOW Ab =f, (h,,,) CTPOHTCA 3a ' 


Nom = 3 (Ka). (15) 
jlanee lo ypapuenuiw (12) cTponTca 3ABHCHMOCTb 
— hy, = fa (Ke), (16) 
hom 





= 6epeTca 
mpHv¥emM B ypaBHeHHe (12) nogcTaBJieHo hy.) = K+ Tae h, , 6€P 


3 
43 ypaBHeHua (15). SaBucHMocTH (15) @ (16) MoryT ObITb Mepecdi- 
TaHbl, WpHyeM w3 (15) MOyIHM XaPpaKTepUCTHKY 


= (17) 
Tyan =I (E yin)s - 
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a 43 (16) xapaxrepnctuky 
rye T,,, —cpeavee sHayeune toKa 3a MepHOA B Welw Harpy3Ku. 


[lokaxkem o6uactb NPHMCHEHHA TOJIYYeHHbIX YpaBHeHnii, KOTOpaa 
ONPCHEMACTCA HaNHYHeM Pa3feJbHO padoTH Leneli Harpy3kH Hu yr- 


ine ee eee ee 
He Ge Ge He 













ee iol 
: SHEscCene eae 
rn t-O02cexn | | | 
25 [ty | Ree 
eel alee 
2 LETT TTT ia 


Puc. 6. Kpusoie 3apneumoctu Ke] Rey. 


paBaAeHHA, Mpa yUPaBJeHHH OAHONOJYMepHOAHBIM HanpsaxKenHeM YCuI0- 
BUH Pa3eAbHOH paOornl (4) w (5) OyAYT MMeTb BUHL: 









w ° 

ly, =F (0, + int), (19) 
Wo . 

Eg Tie (20) 
Hi3 ypapHeuuii (19) uv (20) cue- 
Ma eee AyeT, TO pa3fesbHad pabota Ha- 
30 See AHH PYIUHTCA, KOrMa U,, OyeT MeHbUIEe 
f HYJIA, H CJeOB - 
aa 4 ae ia y AOBATeJIbHO, pa3newp 


HOH pa6oTa ueneli 6GymeT, ecau 
Cy loly = 0, (21) 


M3 puc. 2 punuo, uto He paBeu- 
cTBO (21) 6yqeT BEIMOHATECH, MOKa 
CHHYCOHAa @,/r) CHH3y HE KOCHeTCs 
KPHBOH TOKa iy. 





ied 
a 
WS 
a 






Pe a 
ie ae 
Be 

ae 
Pewee 
oe 


Na 








ios 
ahise 
a es 
ee 
feel al 
ae 

ie ae 
ae 
hie 


IIpuMem s3HayeHHe ToKa i, B 


a 













ria zee 

2 77 TOUKe KacaHugar PaBHbIM 

ere leah eaikea| eats deeb. 4 ee (22) 
a tt an ie 


| LN 
ia 
file 
Cz 
a 





20 

[_, = 

a ine 
/ 


Po | 
ba 


f 


_ GHatenne 9. 2. C. ynpapsenna 
B-TOUKE KaCaHHA OyneM C4UHTaTh 
¢@ @ MaKCHMA€JIbHbIM, T. €, paBHbIM amm- 
Sede amutyge £,. Torna pa3qeapnasa 

C. : aCu¥CTHblI€e H ONbITHDIEe ¥ 
XapaKTEPHCTHKH ycuaHTeaA hiep= padota ueneli Oyaet, ecan 

= HE ym) a Poop F(Eyn). E yn “Tos ry = 0. (23) 


] 24 
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HepapeHcTBo (23) BbiMOJIHHeTCA MpH 9. A. C. ympaBJieHHA, HampaB- 
JI@HHOM MPOTHB BCHTHJIA, H MPH HallpaBJICHHH ee MO BeHTHJHO, eCJIT 
E ym HE MP€BOCXOAUT TO MO/YJO BeJMUHHBI ff o- 

B KauecTBe lIpHMepa yueTa PeaJIbHbIX CBOHCTB MaTepHaJla Cep- 
He4HHKa IPHBOAMTCA pacdeT XapaKTePHCTHK YCHMNTeAA CO CileLyio- 
UMMM j@HHbIMH: MaTepuan cepgeynnka HII-65; B.—12600 zc, 
B.== 11 000 2c, H,=0,11 ajem. 

Tipu uacrote 50 24 HH, = 0,28 ajcm, S=0,248 cm’, [=7,65 cH, 
w, == 400, w= 200, r, = 34 om, r, = 14 om, U,,, = 3,6 6, UL = 
= 18 6. 

Llocrpoeuua B miocKkocTH f,, Ab noka3aHb! Ha pc. 5. Henoup- 
3yemaa 3aBHcuMocTe K, or Ky mpw t= 0,02 cex noka3ana Ha puc. 6, 
Ha puc. 7 noKa3aHbl pacueTHble XapakTePHCTHKH lies Te C2 ae 
Lion == 16 (E ,,) (LITPHXOBbIe JIHHHH) H SKCIepHMeHTaJbHble XapakTe- 
PHCTHKH (CIMOWHbIe JIMHUM). 

Yka3adHbIM cCmOocob6OM MOKeT ObITb MOCTPOeCHO BCe CeMEHCTBO 
XAPAKTEPHCTHK BXOA— BbIXOA JIA Ppa3AMYHbIX COOTHOWEHHH Tor), 
KpOMe TeX Culy4aeB, KOrAa He BbINOJHAeTCA HEpaBeHCTBO (23). 


2. MocrpoeHve xapakTepHCTHK MPH yipaB.eHHH 
AKTHBHbIM CONPOTHBJICHHeEM 


YlocrpoenHe xapakTepHCTHK JIA 9TOFO CJyYa MPOHSBOAHKTCA aHa- 
JIOTHYHO MOCTPOeHHIO AIA CJyyaA YUpaBJieHHA HalpAxXeHHEM B BHAe 
nomyBomH. [lp ynpaBmeHuH CONpoTHBseHHeM MepeMeHHbIMH Oy/YT 
Ky H %), TaK KaK 9TH TapaMeTpbl OOpaTHO MPONOPUHOHAJIbHbI COMNPO- 
‘THBAeHHIO yipaBseHHA. B sBbipaxennu AIA K, CalegyeT MOMOKAT 


eee 
\NSGES=@Sue 
WORLEY 
WYN oS 


INVES 
~ 





£0 


— 


hom 
Puc. 8 Kpapaa Ab =f (Ao,,) W Upample cemelicTBa Ab =C--D K 


AWA Clydad yupaBAeHHA CONpOTHBMeHHeM. 
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E ym = 9. Jini paccMaTpHBaeMoro CJlyyan ynpaBJeHHs Ob MOCT- 
pOeHbl KPHBbI€C 3aBHCHMOCTell CpeqHHX TOKOB B WeMAX OT COMPOTHB- 
JIQHHA YpaBJIeHHA MIA YCHJHTeIA, HMelollero Te Ke MapamerTppl, 
uTO B CJly¥ae yupaBJIeHHA HalpAxKeHHeM B Bue NosyBouH. [locr- 


poeHHe B mlocKocTH f,,, Ab moKasaHpl Ha puc. 8. XapaKkrepucTuKH 


H300paxKeHbl Ha pic. 9 (WITPHXOBbIe JMHHH), -MpHyeM 3]eCb %e Ha- 
HeCeHbI ONbITHDIe KpPHBbIe (CMMOWIHbIe wHHHH). Ha puc. 6 nmoKka3aH 


Food, | | tlle 
char aneeee 
nee 4 eneees 
eee eee 
ne Ape eae 












Puc. 9, PacyeTHble H ONbITHBI€E XapakTepre 

CTHKH YCHJAHTeI#, CBA3bIBAaIOWMe cpeaHHe 

3Ha4Ye€HHA TOKOB B WUenAX Harpy3KH # 

ypaBiennA C¢ YIIPaBAAIOWIMM CONPOTHBuJIe- 
HHeM, 


pa Touek Aid K,, OTHOCAILMXCA K pacueTy MPH ynpaBseHHH Conpo- 

THBJICHHeEM (OOO3Ha4eHbI KPeCTHKaMyH). Kak BHHO, OHH ONH3KO WeKaT 

K TOUKaM KpuBoOH K, B dyHkuun oT K, npu t,—=0,02 cex. 
KosddunvenT +t, MeHseTCA B 9THX TOUKAaX OT 0,02 cex no 0. 
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PASIEJbDHOE H3MEPEHHE HEYETHDBIX HW YETHBIX 
rTAPMOHHK HECHHYCOHMJIAJIDHBIX KPHBBbIX 


Huo. Ke 9. Zaitdens, xaxd. mexn. Hayk T. WH, Wapoxun 


1. BaenxenHe 


Kak u3BeCTHO, B Wenax CO CTaJIbIO BBHALY HeJIMHeHHOCTH Xapak- 
tepuctuku B(H) mpw CHHYCOHMabHOM HallpaaeHHn NOABJIAIOTCR 
HeCHHYCOHMAJIbHbIe TOKH H, HaoOopoT, MpH CHHYCOHLaIbHOM TOKe—- 
HECHHYCOHMaJIbHble HallpsxKeHHA. H3-3a CHMMeTPpH4HOCTH xXapaxkTe- 
puctHkH B(H) oTHOCHTebHO Hauaula KOOPAHHAaT 3TH HeECHHYCOM- 
Jalbuble PyHKuuH OyAyT cOsepKaTb TOKO HeveTHbIC rapMOHHKIt 
(JT. 1}. 

B Hacrosiee BpeMa WHpoKoe MpHMeHeHve NOAYYMIH B 3J1CK- 
TPOTCXHHKe MarHHTHble yCHJIMTeJIH, T. €. Wel CO CTaJIblO, pa6oTato- 
UlHe pH NOAMaTHHYBaHHH MOCTOAHHEIM, BLINPAMJICHHBIM WI Mepe- 
MeHHbIM TOKOM. | 

B 9ToM cuyyae xXapakTepHCTHKa B(H) craHoBHTca HeCHMMET- 
DHYHOH OTHOCHTEIbHO Hauawla KOOPMHHaT, B pesysIpTaTe wero 
HapAy C HCUCTHDIMH MOABJAIOTCA WETHBIC rapmouuku {JI. 2]. 

Jo. HacTosuero BpeMeHH Lem Cc NOAMarHHYHBanviem HeLOCcTa- 
TOYHO H3yYeHbI, B TO BPeMA Kak OHH NOJIyaHH yee WHpOKoe MpH- 
meneHHe. HeacHocrh 8 TeOpeTHueCKHX BOMpocax 3afepxKuBaeT Mpa- 
BUbHOe TIpHMeHeHHe STHX YCTPOHCTB. 

Vi3pecTHble 13 JIMTepaTYPHBIX HCTOUHHKOB MeTOABI OMpeeaeHHy 
xapaxtepucruk B(H) pu NoaMarHvynBaHnnn UCXOAAT W3 Hellpa- 
BHbHOrO MpekcTassenua O Mpoleccax, MpoMCXOAALyx B cepmey- 
“uke, O6bIUHO CBASbIBaIOT MOCeTHHE C OCHOBHOM KpHBow HaMarHi- 
unpanua (JI. 3 u 4], Torma Kak MX CAeAyeT CBASBIBATD Cc WaCTHbBIMH 
UHKaMH. 

Cyulecraylolive MeTOMb SKCIepHMeHTaJbHOTO onpelkesieHHA 4a- 
CTHBIX UWHKJIOB CBAS@HbI Cc OOJIbIMMM 3aTPyYANCHHAMHE. 

Bseuzy Toro, 4YTO MOAMArHHYHBAaHHe BbISbIBACT NOaBJIeHHe eT- 
HbIX TapMOHUK, O BHAHHH NOAMATHHYMBAaHHA MO2XKHO CYAUTb NO Be- 
MUMHe BOSHHK@IOIWIUX YeTHBIX TapMOHHK B COCTaBe paGouero TOKAa 
MarHuTHOrO YCHIHTeIa, a TakKKe MO H3MeCHCHHIO HeueTHbIX TapMoO- 
HUK lO CpaBHeHHIO C HX 3HaYeCHHAMH IIPH OTCYTCTBHH MOAMarHHyn- 
Banna. OTCIoa BO3HHKaeT HEOOXOMMMOCTh PaseMbHOrO W3MepeHHA 
UCTHDIX HW HeueTHbIX TApMOHHK. 
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HismepeHHe CCIeRYeMBIX BeTHUHH MOxKHO 
HIPOUSBOAATb HeNOCPEACTBEHHO, a TaKxKe Hyue- 
BBIM WJIH KOMI€HCaIMOHHEIM MeTozOM. B nepBom 
rw wu CTydae HEOOXOTMM H3MePHTeIb, BO BTOPOM CJTy- 
wae -— HyJI@BoH MHANKaTop [JI. 5], pearupyromme 
TOJMbKO Ha YeTHbl€ WIH TOJIbKO Ha HeyeTHble rap- 
MOHHKH. 
H3 Oo/lbWworo KOIHYeCTBa HMeIOWUEXxca BBITIp s- 
MUTCJIbHBIX CX€M B OCHOBY BO3bMeM /IByxMOulyne- 
Puc. 1. [Byxnony- PHOAHYIO = CX€My C JBYMA BBINPAMHTeIAMH 1 
aia ees But, PakcopMaropHbIM Bxonom (puc. 1). 
eer. aera JTioOy!o HeCHHYCOHAaIbHYyIO KPHByIO MOXKHO 
(opmatopubim Bxo-  HMCCCLOBATb HOO MyTem UW3MepeHHaA ee MIHO- 
OM. BEHHBIX 3Ha4eCHHH, HOO IlyTeM H3MepeHHA OT- 
ACJIDHEIX €€ TAPMOHHUCCKHX COCTABIAIOIWHX, JH- 
60, HAKOHell, pa3JeJIbHbIM H3Me€pe€HHeM €e YeTHBIX H HeYCTHBIX 
rapMOHHK, 
PaccmatprBaetcs nocregnnti MeTO, KaK HaHOovlee NOAXORAMLNE 
AJIA HCCJI€IOBAHHA Welle c NORMATHHUNBaHHeM. 


2. W3MepHTerb MrHOBeHHOrO 3Ha4eHHA KPHBBIX C HeYeTHBIMH 
rapMOHHKaMH C ABYXNOJyNepHOAHEIM BbINpAMAeHHeEM 


Ha pac. 2 w306paxkena npuniunnaipuaa cxema H3MepHTes 
MPHOBCHHOPO SHA4€HHA KDHBBIX C H€YETHbIMH TapMOHHKAMH C ABYX- 
MOJYNePHOAHbIM BbIIpPAMJIeHHeM, 

Mleppuynaa OOMOTKa KaTyWIKH B3aHMOMHAyKUNH M pKmouaerca 
& uelb HCcNeAvemoro ToKa #. IIpH NOMOLIM MepeksouaTenA nosap- 


Hoctn JT ~ osm 3axKuM MaTHHTOSJICKTPHYeCKOrO TaJbBaHometpa I 


NPHCOCMHHACTCH K CepeqHHe BTOPHYHOH OOMOTKM KaTYIIKH B3aHMO- 
HHayKuMH M, a KO BrOpOoMy 3aKuUMy raJIbBaHoMetpa /° yepe3 KOH- 
TaKTbI YUPaBJIAeMbIX BbIIpAMUTeeH ! YB, u YVBy noxBonatca cpo- 
OO2HbIe KOHIbl BTOPHYHOH OG6MOTKH KaTYWKH B3aHMOMHAyKuHH M. 
OOMOTKH BOSs6yKeHNA yupaB.IneMbIX BbITIpAMHTeTeH YB; wv YBo, 
HHTaembie oT a3sospamatests PB», coeqHHeHbl MocneqoparenbyHo 
BCTPeyHo 2. 

KouTakTs! O60Hx yiopaBsineMbIx BEINpAMHTeteH YB, u VB orpe- 
ryTHPOBaHbI Ha OTCeuKy 180°, NosTOMy BO BpeMA pa6OOTbI KOHTAKTHI 
ONHOTG YUpaRJIAemMoro BBbINpAMHTea YB, 3aMKHyTbl B TeYeHHe 
OAHOW NOJIOBHHbI Nepnogza of f no t + 7/2, a KontaKrht Apyroro YB, 
3AMKHYTHI B TeYEHHE BTOPOH NOJTOBMHbE MepHora or f+T7/2 no £+T. 
Ha rambBanometp I nogaercst pasnocrs 9. IL. c. 


di diya ry 
— > ——({—y—_)__.f_ yy tT 
ae; Cr.7/2 ( M a} ( dt ) (1) 
OOCHX MOJOBHH BTOPHYHON OOMOTKH KaTYLIKH B3aHMOHHAyKunH M, 


oOyCJIOBJIEHHad HX TIPOTHBOMasHbIM BKJIOUCHHeM K raJibBanometTpy J/., 


1 Ha cxeMax Jia yipomenua u306paxkeHbl MexanHueckne YB, “wo moryt 
ObITL HCHOMb20BaHbI TaKKe aMMOBple HAH NOAYNPOBOAHHKOBbIe BBITIPAMHTe JH. 
2 MomxHO lt NapaieabHO BCTPe4uHO. 
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Tloka3aHua MarHHTOIeKTphyeCcKOrO FadbBaHoMetpa /* kak HHep- 
WHOHHOrO npHOopa 6yAyT paBHul: 


‘ fHT Beye py $47 
if? c on? y a ames 
i =“ dt =/S.M — \ i'dt +- \ at == 
i i ee ye 
=fS,M = ‘are az =I Cea Sane F 2) 


Kpupple C YeTHbIMH TapMOHMKaMH 
ONPeACJIAIOTCH BbIPAKeHHEM 


P (O=f' ¢2:7/2), (3) 


NOSTOMY NoOKa3aHHA raJibBanoMeTpa 
OT KPHBbIX C YeTHbIMH TrapMOHHKaMu 
OyYAYT paBHbi HyJto, 

Kpusbie ¢ HeYeTHbIMH rapMOHHKaMHi 
ONPeAeAIOTCH BbIpaxKeHHeM 


f(t) =— f(t 7/2), (4) 


NOSTOMY MOKa3aHuA raJlbBaHoMeTpa 
OYAYT MpOnOpuvOHaJIbHbl MPHOBeHHbIM 
3HaYeHHAM KPHBOH C HEYeTHbIMH FapMo- 
HHUKaMH 





a= 4S, Mi’. (5) 


Puc. 2. puniuntasbHasa cxema Heo6xoquMo 3aMeTHTb, ¥TO B CcO- 
H3M€ pHT eH MrHOBeHHOTO 3Ha- OTBCTCTBHH C CHMMe 

Y@HHA KPHBoIX C He4eTHbIMH : MMCTPHYHOCTbIO KPH- 
rapMOHHKaMH Cc ABYXMOwryne- BOH C He€¥eTHbIMH FapMOHHKaMH TOKa- 


PHOAHvIM BbINpAMJICHHEM, SaHHA PaJIbBaHOMEeTPpa KONHPyiOT KpH- 
ByYIO C HeYeTHBIMH YTapMOHHKaMH B 
nmpewestax Mosynepnoqa moBopota a3zospatyaredA (OT a% BO ay+ 
+-180°). [lpi nosopote dasoppallaTea B Mpesqeax ero Broporo 
nosynepnona (oT a+ 180° no 2)+4+-360°) noKxa3aiina ranbBanomertpa 
NOBTOPAIOTCA. 
Ecuiu B CXeMe pHC, 2 BMeCTO OOMOTOK KaTYLIKH B3aH MOMHAYKILUH M 
BKJNOYHTb HaMarHHYHBalolllyio W, H BTOPHYHbIe OOMOTKH Wi) H w%, 


HaJIOxKeHHbIe Ha HCIbITYeMbIH OOpasell 43 MeppoMarHnuTHOrO MarTe- 
pasa, TO MOKa3aHHA YraslbBaHoMetpa /° OyAYT MponopuMoHasbHBl 
MIHOBCHHBIM 3HaYeCHHAM He€4eTHbIX TaPMOHHK HMHAYKUAN B HCHbITye- 
MOM oOOpa3ile: 


a —=4fS ,w SB, . (6) 
OOduen3BectHan MopMyvia 
U = Af WS By auc 
Q Tpyast MOH, sein. XXVII. 129 
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ABJIACTCA YACTHBIM CelyyaeM Oovlee OCOmLeH opmyupi (6), Korga H3Me- 
paeTcA aMMiWtyaa WHAyKInH BY. NO MaKCHMaJIbHOMy Cpeaueny 
3HaYeHHWO FaJIbBaHOMeTpa: 

a9) (7) 


4d : 
MAaKC! ~ tt! cp 


3. H3mMeputeb MrHOBeHHOrO 3Ha4eHHA KPHBbIX C 4eTHbIMH 
rapMOHHKaMH C OAHONOJYNepHOAHbIM BbITIpAMJIeHHeM 


Ha puc. 3 w300pakena NpPHHUHNMaIbHad cxeMa v3MepuTemsA 
MIHOBeCHHOrO 3HaYeHHA KPHBbIX C UCTHbIMH TapMOHHKaMH C OHO- 
NOJYNepHOHbIM BBITIpAMJICHHeM. 

IleppuuHad OOMoTKa KaTylwKH B3anMoMtyKMH M pKatouaer- 
CH B Helb Hccexyemoro ToKa #. Hayana ABYX OJWHAKOBbIX BTO- 
PHUHEIx OOMOTOK KaTywIkH M BkualoueHbl MexKAy co6ol Hemocper- 
CTBeHHO, @ KOHI[bI HX BKJIOUCHbI Mey coOoH yepe3 KOHTAKTHI 
ypaBJAeMbIx BbIIpsMuTeteH YB, u VBo. 

IIpH nomomu nepekuoyatera noaspHoctu [7 onun 3ax%KuM 


MarHHTOseKTPHYeCKOrO TaJibBaHoMeTpa / mDHCOeNHHAeTCH K Haua- 
aM BTOPHYHbIX OOMOTOK KaTYIIKH B3aHMouHAyKuuN M, a sBropoilt 
3a%KHM FaslbBaHometpa J yepe3 KOHTAKTbI YMpaBsIAeMOro BBINpPAMH- 
Tena YB coequHseTCH C KOHUAMH BTOPHYHbIX OOMOTOK KaTYyIIKH 
R3aHMOHHAyKIMH M. OOMoTKH BOos6yXKACHHA YIPaBJIACMbIX BBITIps- 
mMuTewtel YB; u YBo, nuTaeMble OT ONOPHOTO WanpsKeHHA Oi yepe3 
ha3sospamatetb PB, coelunenbr BcTpeyHo. O6morka Bo36yxKJC- 
HMA BolIpsmMuTein YB nuraetca or cdbazsoppamatenn ®B. Konrax- 
Tht YB oTrperyauposanbl Ha oTceuky 90°. 

KouTakTb! OOOHX YUpaBJIAeMBIX BHIIpAMHTeeh YB, u YBy otpe- 
ryHpoBanbl Ha oTceyky 180°, mo3sTOoMy Bo BpeMA paOOTbl KOHTAaKTHI 
ONHOTO BbINp#MUTeIn YB, 3aMKHYTbl B TeuYcCHHe OAHOM NMOAOBHUBI 

epnona or f no f+ 7/2, a KoHTaKTb! Apyroro yipaBJIseMOro BBI- 
tipamMuteia YBy 3aMKHYTbI B TeYeHHe BTOPOH MOJIOBHHLI Mepuoya 
or (+ 7/2 no t4+T. 

Bauazy Toro, YTO BTOPpHYHble OOMOTKH KaTYIUKH B3aMMOHHJLYK- 
uuu M no OTHOMWeHHIO K TalbBaHOMeTPY BKJIIOUCHBI CorlacHo, Ha 
raJIbBaHometp / nNofaetca CyMMa 9. JO. C. BITOPHUHLIX OOMOTOK Ka- 
TyWKH M: 


dt d di 9 
e =e, te, p= (eM zt) aM ere) (8) 
Coracuo onpegeieHHamM (3) u (4) cymMMma 3. 4. Cc. @ COMepKHT 
TOJbKO YeTHbIC FaPMOHHKH, 
[lokasaHnva MarHHTOIICKTpHYyeCcKOrO FraJibBaHomMetpa J” kak HHep- 
HHOHHOFO IIpHOopa mpH orceyuKke 90° ynpaBjisemMoro BpimpamMuTead VB 
OyAytT papHbl 





a t+7 4 t-+37 /4 
S. I] 
eee ae —— fF oe /f a it ats 
1 == a { - dt=fS .M \ i’ dt \ ha 
t i {+T/2 
== ]5,,M iS barat a tsar Ph arp |. (9) 
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K pup ble C YeTHBIMH TAPMOHHKaMH ONPCeJIAIOTCA BbIPaKeHHeM 
f" (tj) —f @T/4), (10) 


NOITOMY WOKa3aHHA rambBaHoMeTpa /” OyAyT MponmoplMOHaJbHbI 
MPHOBeCHHbIM 3HaYCHHAM KPHBOH C YeTHbIMH FrapMONHKaMH 


all == 47S ,Mi. (11) 


Heo6Oxo4MO 3aMeTHTb, UTO B COOTBETCTBHH C CHMMeTPHYHOCTbIO 
KPHBOH C 4eTHBIMH TapMOHHKaMH NMOKa3aHHA Ta/bBaHOMeTpa {* pH 
O/JLHONOJIYMePHOJLHOM —- BbINIPAMJIC HHH 
KOMHpyioT KpHByiO C YeTHbIMH Tap- 
MOHHKaMH B HpesediaxX YeTBeEpTH 
nepHosa mospopota dasoppailaTewaA 








Puc, 3. TIpHHuHnidastbHad CXeMa H3MC- Pue, 4. Ti pHauunnacibHasi cxemMa H3Me- 

PHTCA MPHOBeHHOrO 3HaNeHHS KPH-  PHTeA MPHOBeEHHOrTO 3HaYeCHHA KPH 

BbIX © TCTHBIMH TAPMOHHKAMH © OAHO-  BbIX C YETHDIMH H HEveTHDIMH TapMo- 
HONYHEPHOAHDIM BbITIPAMACHHEM. HHKaMH, 


(oT a, 40 % -—+90°). []pH anbHehuiem nopopote das3oppailatesaA 
@B toka3saHva YraJlbBaHomMeTpa /° OyAyT NOBTOpATbCA C OOPaTHbIM 
3HaKOM. 

Ecau B cxeme pc. 3 BMeCTO OOMOTOK KaTyUIKH B3aHMOHHJYK- 
unu M BkKaAIOUNTbD H&@MarHH4HBalolllyloO OOMOTKY W, H BTOPHYHbIC 


y* 13] 
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, oF Be P 
OOMOTKH W, H W, , HaNOKeHHbIe Ha HCHbITyeMbIli OOpasel, H3 eppo- 


MarHHTHOrO MaTepHaJla, TO MOKa3aHHA FrasbBaHoMetpa J 6ymyT 
MPONOPUHOHAIbHbI = MIHOBCHHbIM 3HaueHHAM YeTHbIX FapMOHHK HH- 
AYKIWLMH B HCIbITyeMOM OOpasile: 


ott 4fS_, w, SB. (12) 


C ieJib!o yMeHbIIeHHaA morpemHocreii IipH H3MepeHHH KDHBOL 
C YeTHbIMH H HCYeTHBIMM TapMOHHKaMH O6e CXeMbI pHc. 2 4 3 MOMKHO 
OObeAHHHTb B OOMyIO cXemy puc. 4. 
I 
Cxema puc. 4 npu mepexmouatene 77, B monoxwKenuu J npespa- 
ulaeTCH B CXeMy pHc. 2, a B TosomKeHHH J] —B cxemy puc. 3. 


OOMmOTKH BO36y2KLeHuA YIpaBAeMBIx BbINpAMUTeneli YB, VB, 
u YB, MOXKHO MUTATb OT OnHOTO dasoBpamatena PB. 

Ana wsMepeHui Mpw nepemenHoh uacroTre ympaBsAseMble BBITIpA- 
MHTeIH HW @asoBpalllaTetb MOMKHEI ObITD YaCTOTHO He3aBHCHMBI 
B ONpeseeHHOM J{Hama30He UACTOT. 


4. Hysesble HHAMKaTOpbI, pa3zqenbHO pearupyroulne 
Ha 4“eTHbie H HeyveTHble rapMOHHKH 


Ecam B CcxemMax puc. 2, 3 a 4 Karymky unayKTuBHoctu M 3ame- 
HHTb Tpanc@opMaTopom, NepBpuyHad OOMOTKa KOTOPOrO BKIIOUAaeTCA 
K TEM 3aKHMAM HCCIELYeMOH CXeCMbI, K KOTOPbIM MPHCoeaHHAeTCH 
HYb-MHAHKaTCp, TO 9TH CXeMbI NpespalllaloTcA B CXeMbI HYJIeBbIX 
HHAUKATOPOB, Pa3TeMbHO pearvpyIOWHX Ha HeYeTHbIe WH YeTHDbIe rap- 
MOHHKH TOKA, COrtacHo BbIpawKeHHaM (3), (4) u (10). Dror tpauc- 
opmaTop, MOMHMO CBOerO OCHOBHOFO Ha3vaueHHA, MOKET BBINOU- 
HATb POb COrlacylolllero TpaHcopmarTopa. 

SamMeHa B BbITIPAMHTeCIbHBIX CXe€MAX HeyMpaBJAeMBIX BHINIPAMH- 
TeleH YpaBJIACMbIMH JlaeT HOBBIH KJlacc YaCTOTHO UYBCTBUTeJbHBIX 


CXCM., 
JHTEPATYPA 


1. ,OmekTpuyeckne u3mepenun*. Ilog pea. A. B. Ppemawe, FIH, 1954. 

2.F. Byrne, Duscussion on asurvey of metering practice on the Bri- 
tish grid system, Proc. Inst. El. Engrs, tr. 96, H, 1943, Ne 50, 
3. M. A. PosexoOaart, Marnurapie ycusurean, POH, 1949, 
4. Jl. A. Beccouos, Onekrpuyeckue wenu co craapio, TOW, 1948. 
5K. b Kapakazeecs, IomynposodHukosble BbInpAMuTe JIM B H3MepHTedb- 
T 


HOH TexHukKe, N3a. AH YCCP, Kues, 1954. 
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CHCTEMbI YCJIOBHO NOJIOMKKUTEJIBHbIX HANPABJIEHHH 
M BEKTOPHbIE AWHAPPAMMbI 3JIEKTPHYECKHX MALIHH 


Kano. mexn. nayk B. B. Kozén-fHaaun 


1. BBeaenne 


B Hactosillee BpeMaA CylecTByeT pe3KHH Ppa3pblB MeKAy MeTO- 
JiaMH aHau3a MpomkeccoR B WZICKTPHYeCKHX LeENAX NepeMeHHOTO CH- 
HYCOHAaIbHOrO TOKa B Kypcax Q/eKTPHYeCKHX Mal Ww TeopeTHye- 
CKHX OCHOB 2JIEKTPOTeXHHKH. 

B TeopeTuyeckolH 3JIeKTpOTeXHHKe BBeTeHa CHCTeMa YCJIOBHO 
MOJIOKUTEJIDHBIX HalpaBeHHh 9. A. C., TOKOB HW Hallps2KeCHHH B 9TeK- 
TPHYeECKHX LelAxX; MPH paCCMOTPpeHHH MAaYrHHTHbIX WeleH MpaByJIOM 
npaBoro BHHTa CBA3bIBaIOTCA YCOBHO NMOMOMATEbHbIC HanpaBle- 
HHsd HAMAriHUuMBalOUlux CH OOMOTOK H MarHUuTHbIx AMHuH, Beser- 
cTBve 3TOrO OOpa3syeTCA OHOSHAUHAA CBA3b MeKy CTpeJKaMyA 
YCJIOBHO NOJIOXKMTCIBHBIX HallpaBJIeHHH Pa3JIM4HbIX BeWYMH Ha 
pacueTHbIx cxeMax, *OpMOH 3aNMCcH ypaBHeHuH 3SeKTpHyecKOTO H 
MaPHHTHOTO COCTOAHHA HM BeKTOPHOH HarpaMMon. 

B yue6uHbIx Kypcax 3JIeKTPH¥eCKHX MaIHH 4YacTO ONyCKarloTcA 
CTP@IKH TMIOJIOKUTEIDHBIX HalIPsXKeCHHH H 9. 0. C., B pesyJbTaTe Ye- 
ro BO3HUKaeT BO3MOXKHOCTH MPOH3BOJIbHOH 3aNHCH ypaBHeHHH WJM 
MPOW3BOJIbHOrO HOCTpOeHHA BeEKTOPHBIX WHarpamM. Kak 6yyeT MoKa- 
3aHO HUKe, TaKOe MOMOMeHUE MPHBOAUT K OOPa3s0RaHHvIO pAa MeTO- 
ivyeckux NpoTuBopeuMa BHYTpH Kypca. Mvorgza BeKTOpHble WMarpam- 
Mbl H€ TOJIbKO He MOMOraloT BCKPbITb C(USHYECKY!HO CYULIHOCTb ITpoLlec- 
COB, MIPOMCXOASUIMX B MallHHe, HO MaKe 3aTCMHAIOT CyULECTBO -Lev1a. 

Ha3pe BOMpoc O BBEXeHHH B KYPC WICKTPHYeCKHX MAINIMH eAHHOH 
CHCTeEMBI YCOBHO TMOJIOXKUTCIBHBIX HanpaBleHHl, cmoco6cTByouen 
COCTABJICHHIO CAHHbIX 10 PopMe ypaBHeHHH 3J/IeKTPHYeCKOrO HW Mar- 
HHTHOrO COCTOAHHA JIA BCeX OCHOBHBIX THNOB MalUHH H alnapaTos. 


2. AHadH3 NPHHATbIX CX€M 3aMeLeCHHA, ypaBHeHHH COCTOAHHA 
H BeKTOPHbIX AHarpaMM 9ACKTPHYeCKHX MAallHH 


a) Matunot nocrosaxHozo TOKa. YpaBHeHWe IIeCKTPHYeCKOrO CO- 
CTOAHHA AKOPHOM Wemw PeHepaTopa MOCTOAHHOTO TOKa 3allHCbiBaeTcA 


B (bopMe 
E=U-LIR, (1) 
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rye E—9s. A. C., CO3faBaeMaA B OOMOTKE AKOPA B pe3syabTaTe 
BPale€HHA OTHOCHTeJIbHO PaBHOrO MariuHTHOrO OA Ma- 
HIMHbI, 


OTOMy yPaBHeHHIO COOTBETCTByeT CXe€Ma 3aMelHeHHA pyc, la. 

Ec Malla BKNOUeHa Ha TMapasleIbHyio paboty c cucremoii, 
TO MOXKHO Pa3ebHO MOKA3aTb HalIpAKCHHe Ha 3axKWMaXx TeHeEparo- 
pa U, 4 wa 3ax%KHMax cucTemMpl U,. OuepyyHo, uTo CTpevIKH 9THX Ha- 
IPS2KeHHH JOJUOKHbI UMeTb OOUHAKOBOe HAaNpaBAeHUe: OT TOURK Go Tee 
BbICOKOTO NOTeCHWHala K TOUKAM GHoOuree 
HH3KOrO NOTeCHUHada, T. €. OT «+> K 
«—». Tok B AKOPHOM enn CoBlayaer 
NO HalpaB.leHnto c 9. A. c. E, uTo sB- 
JH€TCA XapakTepHOH oOcOoOeHHOCTbIO 
TeHepaTOPHOTO peKHMAa. DNeKTPO- 
MarHHTHaA MOLULHOCTb reHepaTopa 
er =f. 


Ilepesoq B pexkum mBHraTela mp 
YCJIOBHH NOCTOAHCTBA CKOPOCTH sAKOpA 
MOKHO OCYLIeCCTBHTb NOH KeHHeM 
9. A. c. MalMHb. pu E < U. tox J, 
PaccYHTaHHbI m0 dopmy.te (1), momy- 
YaeTCH OTPHMLATCbHbIM, T. €. OH H3Me- 
Puc. 1, Cxembt 3amemenua ma- HHeT HalpaBeHHwe MO OTHOIIeCHHIO K 
WIHHBI MOCTOAHHOFO ToKa B pe- YPHHATOMY Ha cxeme puc. 1a. Daex- 
*KUMaX TevepaTopa H ABHrAaTeAA,  TDHOMArHUTHAH MOLLHOCTb PpaBHa 

Paw =/E<O, 1. e. MalluHa morpe6- 
“In€T SHeprMio H3 ce. Tloatomy cuntTaeTca Uelecoo6pa3ubim H3éMe- 
HHTb HallpaBJICHHe CTPeJIKH TOKa Ha cxeMe 3aMelleHHaA (puc. 1,6) 
TOrAa YPpaBHeHHe AKOPHOM MeN JLOUUKHO 3aMHCbiBaTbCg B BHC: 


U=E--LIR. (2) 





> 


Tok ASHTaTeIA, paccuuTaHHEt no 3Toli (PopMywte, iimMeer TomOKH- 
TeMbHOS SHAVEHHE, T. €, SICKTPOMATHHTHAT MOULHOcTh, 3 a OH Dp ae- 
Maa MallMHOH v3 cucTtemp, FP, = JE >0, XapaktepHoli oco6en- 
HOCTbID pexKHMa BHraTesa mpH /,, > 0 sBaserca natpasacune 
TOKa HaBcTpeuy 9. T. Cc. MALIHHDI. 


OuesuaHO, 4TO CTPeNKH HanpsKenua Wa 3ax%KuMax MalMHE Tt 
Ha 3QKHMaxX CeCTH MPH H3MeCHeHHH PeKuUMa paGoTh 3TOL MaALLUDI 
He MCTYT H3MCHATb CBOerO HANPaBIeHHA, 160 NMOAPHOCTh 3axKUMOB 
noctosuna. Ilockoabky HanpaBJieHHe BpalleHus aKOopa coxpalsercs 
HCHOMCHHBIM, HalipaBJleHle CTpevikH 9. a. c. E wa cxeme Takxe co- 
xpansetcs. Tloqo6uasd KoNenus, ABIAIOMancA BbIpPaKeHueM iIpHH- 
Illa OOpaTHMOCTH, NPOBOAHTCH BO BCeX kypcax QHCKTPHYCCKHX Ma- 
mnH. Moxkuo JIMWIb NoxkKaserh oO TOM, ¥TO CXeMbI 3aMellenAsT AKOpP- 
HOW Wen MALIMH peAKO H306paxKaloTcH, a Ha cxXemax BKITOUeHHA 
MaINHH, K&@K MpaBHvlo, He NOKa3sbIBalOTCA CTPeAKH HallpsxKeHHi, TO- 
KOB H 9. A. c, Maiiungr (puc. 5, 41 u mp. [JI 2]; puc. 10, 1 u op. 
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{JI. 1]; pac, 139 [JI. 3]). Jimmi B CIeMHaJIbHbIX Maparpadax, Mocss- 
IICHHBIX IPHHILMMy OOpaTHMOCTH, MOABAAIOTCA BCE HeEOOXOAHMble As 
AHAaNW3a CTPeIKH MO/IOXKHTEIBHDIX HalpaBleHun AL ee acs 

6) Tpaxnc@opmaropot. Ananu3 padorpl TpaHcdopmaropa Mpou3- 
BOMMTCA TePpBOHAYAaIbHO Ha OCHOBe CX€MATHYECKOTO H306pa2KeHHA 
ycTpolictsa ofHoasHoro Tpanctbopmatopa (puc. 2,a). B (JI. 1—5] 
naerca pagiHyHoe OopMieHve STOTO PHCYHKa, HO CYHWIHOCTh Po 
coxpausetTcn HesmMenHon. Ha cxemax O6MOTOK MOKa3bIBaIOTCA JIHUIb 





Puc. 2, CxemaTuyeckne u306paxkenua ycTpolictBa TpancdopMarTopa. 


WanpaBeHHa TOKOB B NepBHYHOM HM BTOPHYHOM KONTYpax, OHAaKO 
3cTMCbIBAeMbIe OHHAKOBO BO BCCX KYPCaX YPaBHeHHA IeKTPHYE- 
CKOrO COCTOAHHA 


U, =~E,+1,4,, 
E,—=1,(Z.+Z,) 


MO3BOJIMIOT PACCTABUTb CTPCJIKH 9, A. C. B O6MOTKaXx VW HalpaKeHHH 
Ha HX BBIXOMHbIX 342KHMAX, KaK 3TO ChesaHo Ha pH. 2,a. 
Hanpapienve MarHuTHBbIX MH MOTOKa CBA3aHO MpaBHJIOM IIpa- 
Boro BHHTa JIHUIb c 9. W. c. é:. Kak Noka3bipaeTcaA B [JI. 5], mpu 
BLIOPAHHOM HallpaBsIeHHH 9. A. C. @2 OT KOHTa OOMOTKH K HauaJly 


d® 
Cy me AE. Wo, (4) 


tT. e, BekTtop Ey onepemKaer BeKTOP NOTOKa (, uro He WelaeTcH Ha 
BEKTOPHDIX ANarpaMMax TpaHc*opMaTopos. Bropwynan oOOMOTKAa 
TpaHcopmaTopa ABAACTCH HCTOYHHKOM  THTAHWA NO OTHOLICHHIO 
K Harpy3xXe, BKJOUCHHOM Ha ee 3a2KHMPI. Ylostomy calemlyeT CuYHTaTb 
iemecoOOpasHbIMH MIpHHATYIO CHCTeMY CTPeOK BO BTOPHYHOM KOW- 
Type H cooTBeTCTByIOllee eH ypaBHeHHe Kupxroda. Hepsaunan 00- 
MOTKa JLoJ>KHa PaCCMATPHABAaTbCH Kak MpHeMHUK SHepruu MO OTHO- 
TUCHHIO K HMTalouleli ceTH, HO 9. A. Cc. @1 HalipaBaaeTcA COriacno 
¢ TOKOM, UTO MpPOTHBOPeCYHT ApHNATOH pawee CHCTEMe CTPe-TOK, KO- 
TOpad HcHovIbsyeTCA B TeOPuM MaIIHH MOCTOAHNOTO TOKa. 

[Ip cocTapsenii ypaBHeHuA MarHUTHOTO COCTOANBA HCIIOJIb- 
3yeTCH 9CKH3 CeueHHs! OOMOTOK Tpauctopmatopa (puc. 17,1 [JT. 1]; 
pac. 2-13 [JT. 2]), mH60 MoKasplBaloTca HalpaBucHii TOKOB B OOMOT- 
xax (puc, 276 [JI. 3]). Cormacno BcemM S9THM PHCYHKeM MOMOWKH- 
TOMbHUbIe HallpaBsenliist WaAMATHWUHBAIOWIAX CHA NepBuYHOH MW BTO- 
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PHYHOH OOMOTOK BEIGOpAaHbI NpOTHBONOAOKULIME (puc. 3); B To «Ke 
BPCMA P€3YJIETHpylOulad HaMarHHunBalollad cua B pexKHMe Ha- 


rpy3sku F, ompeqeasetcs BCIOAY Mo dopmyuvie 
F, = I,w, + /,wp, (5) 


4TO H€ COOTBETCTBYeT BHIOPAHHBIM HalpaBeHuAM Hamaruuwynpai- 
WAX CHa! jw, uJ Ws, Tipu avamu3e rpynn coequnenua Tpexa3Hybix 
TpaHcPopMaTopoB cTpostca TOMOrpadpuyeckhHe BeKTOPHBIe WHarpam- 
MBI, KOTOPbIM IO CyLe€CTBy COOTBeETCTByeT BbIOOP OMHAKOBbIx Ha- 
UpaBJieHHH 9. Nl. C. B OOMOTKAX BBICHIero H HUBLHIero HanpsKeHHA 
OTHOCHTebHO OAHOMMEHHBIX 3a2KMMOB (puc. 4 H 2,6). Takas cucte- 
Ma OTJIMNA€TCH OT NPHHATOH pahee AIA OAHOasHbIX TpaHcdopma- 


TOpOB (puc. 2,a). 
A B C 
zh \. 
Xx Y 2Z 
" £ y z 


Puce, 3, Paspe3 o6moroK TpancpopMa- Pure. 4. Cxema o6morox TpexdasHoro 
TOpa, TpaHcco pmatopa, 















(+) 





SHGRSRi 






MTititiiie 
rTTtith 





IIpamMoe ykazanue Ha 3TO nosoKeHue MBI HaxXONWM  JIMUIb 
B [JI. 6]. 

Ha cxemax ABTOTPaHCPoOpMaTopoB CHOBa yka3biBaiorca JIMUIb 
HalpaBAeCHHA TOKOB B OOMOTKAX, O/HaKO TIpHHaATple YPaBHeHHA 3V1eK- 
TPHYeCCKOrO COCTOAHHA MO3BOJIAIOT RONOMHHTH CX€MY BCe€MH Heobxo- 
AHMbIMH CTpevIKaMH (pune. 5,a). 3necb cTaHoBuTcs OCOOe€HHO 3ameT- 
HOH Helleecoo6pa3HocTh BbIOPaHHbIX HampaBleHHli 9. 1.c. B pa3.qnu- 
HbIX YaCTAX OOMOTKH; HaNpuMep, cormacHo cxeme 

C; = €3 — ey. (6) 

B [JI. 2], rae wa cxeme puc. 2-53 sacuo BHAHO, 4TO TOK O6ulel 
gacTH OOmoTKH /,, paBeH pa3HOCTH TOKOB I, —f,, NOYeMYy-TO 3ann- 
CbIBaeTCA ypaBHeHHe 

Lo o=h+h,, (7) 


YpaBHeHHe CBaA3H MeKAY JCHCTBUTebHOH H NpHBesZeHHOH RenHuH- 
HaMH 9. A. C. BTOPHYHOTO KOHTypa 3anuchIBaeTCA B kypcax 


| . = . Wy 
4UTO IIpOTHBOPeuyHT HDHHATbIM paHee NOJOMUTEJIBHbIM HalipaBJie HHAM 


3. A. C. (puc. 2,2). 
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Aaa toro utTo6bl u36exKaTb 3T0Fro NPOTHBOpeuHA, aBTOPb! He 
yKa3bIBaioT Ha CXeMe 3aMelienna 9. a. c. E, E, (puc. 2-17 [JI. 2]), 


NH60 aloT ABYCTOPOHHIOIO CTpesKy, B3ATYIO 43 KypcoB uepyeHHH 
(puc. 285 [JI. 3) u puc. 17-5 [JI. 1}). 
OkoJIO CTpeJIKH NpHBeAeHHOrO TOKa BTOPHYHOrO KOHTypa CTa- 


BuTCA O603HaueHHe »— 1,“ (pyc. 6); 3TO oO3HaY¥aeT, TO cyllkecTBy, 





6) XX 


Puc. 5. Cxema asrotpancopmatopa. 


YCJIOBHO MOJIOKUTCAbHOeC Hanpapsenne ToKa /,, odpaTHoe mo oTHO- 
mieHuto K TOKy /,, T. e. TOK /, wHampaBaseTcaA HaBeTpe4y 2% 4. ¢: 


E,, YO MpOTHBOpeuuT H306paxaeMOH MPH 9TOM BeKTOPHOH jHa- 


rpaMMe MPHBeAeHHbIX BeHUHH H 
(IpHHATOMY yCJIOBHIO | 


1,= 1, w,/@,. (9) 

U, 
B) ACuHxXpONHoble matuUHoL, Bre- 
WeHve MNOHATHA IKBHBAMeHTHOrO, 






cd 


Puc. 6. PacuerHble cxeMbIl 3aMelleHHa TpaHcdopmaropa. 


HENOABHKHOTO B HPOCTpaHcTBe poTOpa NMO3BONAeCT COBMECTHTb BeK- 
TOPHbIe MHarpaMMbI CTaTOPHOK HW poTOpHOH ene. Bextopyad sHa- 
fpaMMa aCHHXPOHHOHW MA€IIIMHBI OKa3bIBaeTCA IIpH 3TOM MoOOHOTt 
HarpaMMe TpaHcdopmatopa, Ha BropHAue 3aKHMbI KOTOPOrO 


ts 
BKJOUCHO AKTHBHOe COMPOTHBAeHHe — ry. YpaBHeHve Hamarnaun- 


BalouluX CHI, Tak Ke Kak HW WIA TpaHcopMatTopa, 3anucpipaerca 


B Bue: 
F,\+F, =F, (10) 
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SOTA HallpaBleHve jeHCTBMA HaMarHHYHBaIOWMX CH as cTaTop- 
HoH H poTOpHOM O6MoTOK BHIOpaHbh MpOTHBOMOMOKHbIMU (pHc. 3-31 
(JT. 2] uw puc. 39,3 [JT. 1]). 


CocTaBaeHHad Ha OCHOBe BeKTOPHOH AHAarpaMMbl CTATOPHOH Le- 
MH JBHraTesist CHcTeMa TOJOKHTeIbHBIX HalpaBeHHih (puc. 7,a) 
\ \ uMeeT TOT 2*e BHA, UTO H WIA 

sa —= nepBuuHOK OOMOTKH TpaHcdop- 
MaTopa. D.ICKTPOABMKYIAaA Cu- 

uy 1a €, CO3TaBaeMaad Bpalllalo- 
UMMCA OTHOCHTEJIbHO cTaTopa 
(AKOpA) MarHHTHbIM ITOIeM, Ha- 

a) 6) Ipaplena COrlacHo ¢ TOKOM, YTO 

Puc. 7. Cxema craropHoi uenu acuu- MPpOTHBOPedHT PacnOuO*KeHHtO 
XPOHHOrO ABUraTeAA H CHCTeMbI CTpe- CTPeCJIOK, MNPHHATOMY B ABHTd- 
JOK MOMOMKHTCJIbHbIX HalipaBJIenHH, TeJLAX MOCTOAHHOrO ToKa 

(pe. 1,6). 

DACKTPOMArHHTHAH MOIMHOCTS TlepBHYHOH oOOMOTKH P,y == 
= Eyl; cosy: <0 (; > 90°), uTo HaxoqHTca eB NpoTHBOpeyHH 
C 3HepreTHueCKOH MHarpaMMOH ACHHXPOHHOTO ABHTaTeJA, B KOTO- 
poh Pi > 0. 

BekTopHan JiHarpaMMa CTaTOpHOH Wel aCHHXPOHHOTO reHepa- 
ropa, BKJIOUCHHOrO Ha CeTb, CTPpOHTCH B yueOHHKaX MO-pa3HOMy. 


Una 1 


~ 





Puce. 8 BekTopHple aAHarpaMMbl acCHHXPOHHOrO reHepaTopa. 


B [JI. 1] sra quarpamMa uMeecT BH, NOKasaliHblii Ha plc. 8,a, HW eH 
CCOTBCTCTBVeT CHCTeMa CTpefOK Ha cxeMe 3amellleHHa pHc. 9Y,a. 
CrneiKit YCHORHO MOJOXKUTEILHBIX HallpaBseHHH OKa3biIBalOTCH pac- 
CTABJCHHBIMH TOUHO TaK Ke, KaK H Y epBiwuHoH OOMOTKH TpaHc- 
bopmatopa. B [J1. 2] muarpamma moctpoena Huaue (puc. 8,6), u ell 
COOTBETCTBYeT CXeMa 3aMellleHuA Puc. 9,6. Siecb MalliuHa MoKa3aHa 
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Kak TeHepaTop, H ee YpaBHeHHe WIEKTPHYECKOFO COCTOAHHA 3alTHCbI- 
BaeTCH: 


£, =U, +42. (U1) 


OnHako, CpaBpHiBpaa pyc. 7,a u 9,6, Mbl OOHapyxKuBacM, 4TO pa3- 
AHYHe TIPHHATbIX HalpaBJeHHH IICKTPHYeCKUX BeEMHYHH 3aKvrIOUaeT- 
CH B H3MCHCHHH HalpaBJIeHHA CTPeJIKH HallpsaxKeHHA Ha 3a%KHMAX 


Mauubt (U,-,. = —U, /,)); 06 9TOM Ke CBHeTeAbCTBYIOT BEKTOP- 
Had Muarpamma puc. 3-39 [JI]. 2] uw cxema 3amemlenua pue. 3-40 
[JI. 2]. 


Tlockombky MaliHHa B OOOHX peKHMAX paboTaeT NapaJVWievIbHO 


C ONHOH UM TOH %Ke cucTremMol, Takoli moBopot cTpeaku U,; nuuem He 
onpapyau. Ilostomy Ha exeme puc. 3-40 aBTop BbINyxKjeH Obl yKa- 





Puc. 9. Cxema acHHxpoOHHOrOo reHepaTOpa HM CHCTEMbI CTPeJOK 
NONOMUTeCIbHDIX HanpaBseHHi. 


3aTb elle OHO HalpsxKenne (HO yKe ABOHHOH CTpesKOH) — Halips- 
*KeHHe HA 342KMMAX COMPOTHBJeCHHA, ABJAIOULeroca moTpeOuTesem 
SHeprHH, 

2) Cunxponnole mauunot. Tipu paccmoTpeHun tapadwesbHoH 
pa6oTbl CHHXpoHHoro (HeABHOMOMIOCHOrTO) reHepaTopa c CHCTeMOH 
G6eckoHeuNO Gobo MOULHOCTH (HJIM TapadebHOl paOoTLl AByXx 
reHepatopos) H306paxKaloTcH BeKTOpHbIe AMarpamMMbI puc. 10,a 
(puc. 4-63 [JT. 2]; pwc. 34,18 [JI. 1]; puc. 460 (JI. 8]). Oro qHarpam- 
Me COOTBeETCTBYIOT CxXeMa 3aMelleHHaA pHc. Ila Hw ypaBHenHe 3JeK- 
TpHYeCKOrO COCTOAHUA AKOPHOM WenH 

UO =—E oti, (12) 
CHOBa MOBTOpsioulee ypaBHenlve MepBHaHOH OOMOTKH TpaHcdopma- 
Topa. HeymayeH Take BbIOOP MOVIOMKUTeISHDIX HalpaBJenHy 
9. Jl. ¢. ABYX reHepaTopos, padorTatollux Mapasuembio. CrpemKu Ha- 
TipHKCHHA Ha 3a%KHMaX YTeHepaTOPOB HalpaBecHbl B pasHbie CTO- 
PCHbI, XOTH MO CYULECTBY ONH XapaKTEPH3YIOT MepeMeHHYIO Pa3HOCTb 
NOTCHIMAaAIOB M@KAY OHHMH WH TeMH *%Ke 3axkKuMaMH. TOKH B Ha- 
rpy3ke, ompemesmemple MelicTBuem 9. 7. c. Ep uv £.. Halpapsens! 
B pa3su4unble CTOpOHbl, TakumM oOOpa30M, UpHHTant aKkTHueckH 
B JMTepaType CHCTeMa VCJOBHO MOQJIOKUTCIDHBIX HalpaBJlenHl OKa- 
3bIBaeTCH BeCbMa HeHariATHoH. 
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CormacHo pwc. Ila reHepaTop ouKeH BKIOUaTbCA Ha Mapau- 
JebHyIo paOoTy B TOT MOMEHT, KOIMa BeKTOpbI HallpsyKeHnh U 


aU (usmu &, nu &) naxonntca B mpotusodase; 3To noxzTBepxKaer- 
ca puc. 34,4 [JI. 1]. OqHako 3gecb we, Ha puc. 34,6, Maetca Quarpam- 
Ma 3. 0. C. C PeKOMeH/aLHAMM O BKJIOUCHHH MaLlIHHbI MpH cosmla- 
jleHuu BexTtopop £, u £). Tlogo6Oupi coper maercd OTHOCHTebHO 
BeKTOPOB HanpaxkKeHni Bs [JI, 2] 
(puc. 4-59) uw B [JI. 3] (puc. 455). 
[lepexox CHHXpOHHOH MallIMHbI B 
P@eKHM BHTaTeIA  COMpOBOKaeTca 


c 





6 aren 





—B 


Puc. 11. Cxema 3amemleHua craTopHoii wenn 
CHHXPOHHOrO reHepaTopa, paOoTatouero na- 
PaTJeAbHO C CHCTEMOd., 


Puc. 10. VYnpoueunaw BeKkrop- 
HaH HarpaMMa HeHBHONOVOC- 
HOrO CHHXPOHHOrO reHepaTopa. 


MOCTPOeHHeM BeKTOPHOH AMarpaMMbl puc, 12,a, KOTOpol cooTBeT- 
CTByeT CxXeMa 3aMeuleHHa puc. 13,a. YpaBHeHue 3MeKTPHYeCKOTO CO- 
CTOAHHA Wel AKOPA OCTaeTCH He€H3MeCHHbIM: 


U = —E,+ jlx.. (13) 





Pa 
Sas: see eine 
S 





6) 
Puc. 13, Cxema 3amMelmeHua cTaTop> 
HOH WelNH CHHXPOHHOTO ABHraTels- 


Puc. 12, BexropHaa jquarpammMa cHHxpOoH- 
HOrO ABHraTeds. 
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KaxkeTca COBeplIeHHO HeOOOCHOBAaHHbIM CTPeMJICHHe aBTOPOsS K M0- 
noOHOK YHUuKAUMH, T. e@. MpuBeweHve MO cylilecTBy ypaBHeHua 
AKOPHOH Welw K ypaBHeHHIO epBHYHOM OOMOTKH TpaHcdopmaropa. 


n) Sakxarouenue. YIpopenqeHHbIn aHalu3 NoKa3bIBaeT HeoOxoyH- 
MOCTb BB@eHHA CHCTeMbl YCJIOBHO MOJIOMKUTeIbHIX HalpaBJieHHH 
9. 0. C., HalpsoKeHHH H TOKOB, KOTOpasd BHecJla Ont dusnueckylo 
ACHOCTb B COCTaBJHeMble YpaBHeCHHA COCTOAHHA HJIH CXeMbl 3aMe- 
UleHaA, a TakKe CBeMeHHH B eCAMHYIO WenOuKy cxXeM 34MelILeHHA 
AKOPHBIX OOMOTOK MAaUIMH, C ORHOM CTOPOHDbI, HM CXeMbI 3aMeleHvA 
OOMOTOK TpaHcdopmatopa, —c Apyrou. 





Puc. 15, CucTtema ycaoBHO nogOxKH- 
TEIbHbIX HanpaByeHHd pue. 14, npume- 
HeHHaW B CXEME aBTOTPaHcMopmMaTopa. 


B neppylo ovepeab HeEOOXOaH- 
MO BBeCTH OAHHAKOBBI€ HallpaB- 
Puc. 14. Bo3sMmoxuan cucTema y C.IOBHO TC@HHA 9. A. Cc. €; H €o B OOMOT- 

NO.AO KATE JIbHbLX Hafl PaBJIeHHH. Kax TpaucopmMaropa, OnHaKko 

MpH COXPaHeHHH CTaporo = Ha- 
NIpaBJI€HHA HaNpAKeHHNA Ha 3SaAMRYMAX OOMOTOK H, CJ€TOBATCJIBHO, 
cTaporo HallpaBJIeHHA TOKOB B HHX (puc. 14,a) ypaBHeHue a7eKTpH- 
YeCKOTO COCTOAHHA BTOPHYHOTO KOHTYpa MNOJVUaeT BHI: 





E,=—U,—1,Z,. (14) 


Takas 2anvich HMewa Obl HeOGBTUHbI BHA, MOCKOV!bKy BTOpHUnaT 
OOMOTKAa SIBJAe€TCH MCTOUHHKOM 9. JL. C., & BeKTOPNaa Harpamma 
NOJYUM1acbh Obl BeCbMa HeHarssaHoH (pyc. 14,6). 


OnqHoBpeMeHHoe H3MeHeHHe HalpaBrenun 9. W. Cc. €, TOKA fo 
HW HalpaAKeHHA Us TakxKe Oblio Obl HeyqauHo, Hanpumep, B pexume 
aBToTpaHcdopmartopa (puc. 15) Mb BHIHy Keb! Ob Ost 3anu-aTD 
YpaBHeHHe HalpAKeHWH Ha OTACIbHBIX YaCTAX OGOMOTKH cCAeny1O- 
LMM O6pa3om: 


Ug; — Hoo. (15) 


HavOosee mMeroquyeckH ONpaBlaHHbIM BbIXOOM H3 /N0%KeHHA 
NpelcTaBAAeTCH MYTb H3MCHEHHA YCJIOBHOFO HallpaBJeHHA 9. J. C. 
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€; B MepBHYHOK OOMOTKe, UTO MPHBOAWT K HeOOXORHMOCTH H3Mere- 
HHA 3allhcu B COpMYJe, CBASHIBAIOIIeH 3TY 9. TW. Cc. H pa6ouHnit MOTOK: 


u®P . 
ea Oi (16) 
AHaJIOrHUHO 
do _ 
2 ap @ (17) 


O. EnuHas CHCTEMaA YCJOBHO NOJIO2KATCJIBHBIX HanpaBJeHuu 
H BeEKTOPHbIe HarpaMMbl ZICKTPHYeCCKHX MaliHH 


a) Tpaxnciopmartopet. [Ipenmaraemas cucTeMa YCJIOBHO MOJIOKA- 
T@JIBHBIX HallpaBJIeHHH 9. J. C., HallpsoKeHHH uw TOKOB NOKa3aHa Ha 
cxeme pune. 2,6. IleppuuHaa oOmMoTKa TpaHcdopMaTopa sABJIAeTCA 
AKTHBHbIM IIPHeCMHHKOM SHeprH, HW 9. TW. Cc. €; HallpaBseHa HaBcTpe- 
yy ToKy. BropwuHas, «reHepaTopHaa», 06- 
MOTKa HMeeT MPHHATHIC B HACTOAIUee BPeMA 
HNallpaBsIeHHA 9. Tc. 2 WH TOKa fy. YpaBne- 
HHA ICKTPHU€CKOrO COCTOMHUA 3allcbl- 
BaloTca: 


S26 as1.7,. 8) 


YpaBHeHHe PaBHOBeCHA HaMarHHyKBalo- 
IHX CHIL HMeeT BH, COOTBETCTBYIOILHIL 
BbIOPaHHbIM HallpaBsleHHAM HaMarHHunBalo~ 
LHX CHL (pHe. 3): 


fw, — lye = 1,5. (13’) 





Pic. 16, BekropHas dHa- 
rpaMMa TpanemopMatopa Llonnuasn BEKTOPHan AHarpaMMa TpalHtC- 


pH HOBOHl eucTeMe ycmoB- (hbopMaTopa H300paxeHa Ha pure, 16. 
HO MOJOMHTCAbHbIX  Hd- Zs m 
MpPaBJeCHHi. DQeKTpHyeckoe OObEAMHEHHE MepBHYHO 


H BTOPHYHOH OOMOTOK TpaHcdopMatTopa Cco- 
MpOBOMKALaeTcA CeAYIOULHMH mpeoOpasoBaHHAMH YJICKTPHYECKHX Be- 
JMHYHH BTOPHYHOFO KOHTYpa: 


sy é Wo 7 _ . On 
| Waa eee Ey b= 2, 


co! 


KOTOPbI€ TIOJIHOCTbIO COOTBETCTBYIOT CTpesIKaM MOJOMATCJbHbIX Ha- 
MpaBsIeHHH @€; H e,, ft, WU ¢,. CXeMbl 3aMelICHHA WO MpHBewennA Hi 
mocsie Hero TWOKa3biBaloTcA Ha puc. 6,6. 


Tok /,, B CMexHOH BeTBH JBYX KOHTYPOB CBA3aH C TOKaMH 
/, u /, cooTHowervem 


h=l,th. (19): 
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lis ypasHenua (18') nocale npeo6pa3sopaHHa nowyyaem: 


(nae es ee 


= 


Wo 





Wy 


Cyle LOBaTeJIbHO, 
Fig = Lo. 


Ha pwc. 5,6 H306paxkeHa cxeMa aBTOTpaHcopmatopa co BceMi 
CTpeJIKaMH 9. 0. C., TOKOB H HampaxKenuh. Jl sToli CXeMbI MOxKHO. 


COCTABHTb CIC AYIOWLYIO CHCTeEMY YpaBHeHHhHi: 


U,=U,+2,+/,Z,, (20) 
Ey=1 ZU, (21) 
hyd de, (22) 

E\=E,+ Es, (23) 
i, (w,— wv.) —/,,w.=/,,,. (24) 


Ha OcHOBaHHH STHX ypaBHeHHii NocTpoena MoJHad BeKTOpHaA 
AuarpaMMa aBToTpaHcopmatTopa (pwc. 17). Kak usaoctrpauna 
UIWPpOKHX BO3MOMKHOCTeEH MpeqwiaraemMoH cHcTeMbI Ha pxc. 18 no- 
cTpoeHa WMarpaMMa BOJbTOLOOaBOUKOrO TpaHctopMaTopa, cxeMa. 


KOTOporo H306paxKena Ha puc. 19. 
YpaBueHHA PaBHOBECHA STOH CXEMbI AMEIOT BHI: 


UU, ge tea Cae 
Ey ! = E\)— I, (2). Zy 4); 
U,=£,,+1,Z,,, 
Iw, se LyOy 


LO, — 1,0, .=19®, c 


fo=/+i,. 


CH 


6) Acunxponnele mawunol. BexTopHad juarpaMMa acHHxpoli- 
HOTO ABHIaTeA MpPHHURMHabHO He OTMYaeTCA OT HarpaMMbi 
TpaHcopmatopa (pune. 20). Ef coorpercrsyeT cxemMa 3aMeLLeHHA 
CTATOPHOH Wemlu, NoKa3aHHaa Ha puc. 7,6. Tak %Ke KaK 4 y jBHra- 
TeJIf MOCTOAHHOFO TOKa, CTpeJiKa 9. J. Cc, €; HallpaBsieHa HaBcTpeyy 
TOKY. OQWeKTPOMArHHTHAaA MOINJHOCTh paBHa: 


P= Ev, cosh, >0 (b, <2 90%), 


3 
HOO MalIHHa pacCMaTpHBaeTCH Kak NOTPeOHTeJIb ZHEPrHu, 
Y paBHeHHe HaMarHHyNBalolluxX CH HMeeT BHJL: 


| men my (25) 
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L5 


J lyxj_ 


Hh ag 


leon w 
10°2 2 
? Aas 
E3 0 
a iw 
a at | 
Ly, 7 
: / 
L 
y 
Cot 
. A A L Ww . 
Lie WZ fo Pp 
Puce. 17. BextopHas QuarpaMMa aBTOTpancdopmaropa 


HPH HOBO CHoTeEMe YceAOBHO MOMOKUTEMbH ox HallpaBJIeHHH, 
. “ ° 
a) = QW; X15 = 2Xo53 oe 2P9 ’ Zn cas IXog a 40°. 


Y paBHeHe 3JIeKTPHYeECKOFO COCTOAHHA CTATOPHOH OOMOTKH JO KHO 
ObITb 3amHcaHo: 


U=E, +12). (26) 


[Ipu nepepoze B reHepaTOpHbIit pexUM MalIMHbI, NOAKMOGeHHOM 


K WHHaM CHCTeMbl, aKTHBHad ,Harpy3ka* B 9KBHBaJIeHTHOH CxeMe 
Sais 





3aMeILeHHA ee r,<c 0. Tloapnenuio B Wenn OTpAlaTesbHOTO 


AKTHBHOrO COMPOTHBJIEHHA COOTBeETCTBYe€T H3MeCHCHHE 3HaKa aKTHB- 


Holi cocTaBusiouleH ToKa /,. BekTopHasd’ AMarpaMMa MalllMHbl, KOTOpad 
mIpomOmKaeT pacCMaTPHBaTbCA Kak MIPHEMHHK SHeprHH, NoydaeT 
BH, Woka3aHHbli Ha puc. 21,a. Omnako Wesecoo6pa3HoO H3MeHHTb 


NOMOKUTeIbHbIe Hanpapienua ToKoB /, u /,, paccMaTpuBad MaLIKHy 
Kak redepatop (puc. 9, 8). 
IIpH 3TOM ypaBHeHve CTaTOpHOH Wen Take H3MeHAeTCA: 


jes OE Oy A (26a) 
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No PopmMe oHo TomecTBeEHHO YpaBHEHHlO AKOPHOM [emM reHepaTopa 
NMOCTOAHHOrO ToKAa, 


Hopoe ypaBHeHe HaMarHMuMBaloWMx CHA 3anmucbiBaeTcs B cooT- 
BETCTBHH C H3MCHEHHEM NOMOKMTEMHBIX HanpaBsenuit ToKos /, u /,: 


Fy —F, =F). (25/) . 


Hlonuaa Bexropnaa mn 
arpaMMa aCHHXpOHHOrTO revepatTopa u30- 
Opaxkena Ha puc, 21.2. oe 





[,Wyy 
id 
Pa 
Puc, 18. BextopHas mquarpamMa BOJbTOAO3aBOUHOrO TpancopMartopxoro 


yCTpOucTBa, 
) = . — : = . } PAA 3 
Hy = 201195 Wy = 2s Zyy = Wyo Zp, = Wyo: Uyly = Vala; Wy 


= Wie, 
JO Tpynu M3H, sun. XXVII. 


145 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


B) CUuHxpoHNole mawuuHbl. OCHOBHbIM pe2%XHMOM paOOTbI CHH- 
XPpOHHOH MAalIMHb! MpwHATO CUHTaTb reHepaTOPHBIN, Kora MalllMHa 
nepesos6ymKeHa. CxeMa 3aMellleHHA CTATOPHOK Wenw WH BeKTOPHaA 
AuarpaMMa NoKa3aHbl Ha PHC. 11,6 u 10,6. YpapHenune amekTpuye- 
CKOrO COCTOAHHA BHOBb HMeeT HOPMAJIbHBIM BHI: 


E,=U,+j1X,. 


(27) 





Puce. 19, CxemMa BoatbTos06aBouHOrO yCTPOHCTBa, 


Bromowenve MaUIHHbI Ha MapasleuIbHy!0 paOoTy ¢ CHCTeEMOH OCcy- 
eCTBAAeTCA B MOMeHT coBnageHua BexTopos U, u U, unn Fe 
H Ee. T. €. B MOMEHT PpaBCHCTBa TIOTCHIHAJIOB Ha KOHTAKTAX KOMMY- 


Tupyrollero yCTpokctsa. 





Puc. 20. BekTopPHble jHa- 
rpaMMbl ACHHXPOHHOFO JBH- 
rated TPH HOBOH cHcTeMe 
yYCJIOBHO IO JIOMHT € JbHbIX 

Hal paBJIeHHu. 
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Tlpu mepeBpofe MallIHHbI B pexKUM ABH- 
TaTeJld, CCIM MalllwHa mposospKaer pac- 
CMaTPHBaTbCA Kak TeHepaTop HM aHaJIH3 
IIPOH3BOMHTCH C MOMOLIbIO CXEMbI 34Me- 
meHuaA plc. 13,6, MbI mOulyaaem BeXTOD- 
HylO WMarpaMMy C OTPUMaTevIbHOH aKTUB- 
HOH cocTaBlalolmlen ToKa J (puc. 12,6). 

V3menasa Hanpapsenue ToKa / Na cxe- 
Me 3aMelueHua (pune. 13,6) H paccmMaTpH- 
Bad MallHHy Kak [lpHeMHHK 3HeprHH, 
IIPHXOMHUM K HOPMaJIbHOM BeKTOpHO! WHa- 
rpaMMe AKTHBHOrO JBYXMOJNOCHIIKAa 
(puc. 12,6). 


BbiBodbt 


1. [ipopegzeHHbI aHadu3 MaTepHavia 
yueOHHIX KYPCOB NO 3JIEKTPHYeCKHM Ma- 
[IMHaM MOKa3blBaeT OTCYTCTBHE COrdaco- 
BaHHOCTH M@KAY BeKTOPHBIMH AHarpam- 
MaMU HM YpaBHeHHAMH QICKTPHUeCKOrLO if 
MarHHTHOrO COCTOAHHA. 
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2. Wpeqiaraetca HoBad eMHad cucTeMa ycaoBHO noloKH- 
TeJIbHbIX HalpaBJIeHHH, KOTOPanA OTIMUaeTCH OT (bakTHUeCKH MpHHA- 
TOH B JIMTepaType TeM, YTO H3M€HeEHO YCJIOBHO HOJIOMKUTebHOe Ha- 
NpaBlenve 9. 0. Cc. B NepBHuHOK OOMOTKe TpaHctbopmatTopa 4H CTa- 
TOPHOH OOMOTKe ACHHXpOHHOh MalunHbl. Ha ocuose 3 Tol CcHcTeMbI 
MOCcTpoeHa CepHaA BeKTOPHbIX WHarpaMM, OObeAMHeEHHbIX MeXKAY Cco- 
6ouH O6ulHOCTbIO He 06 JQIeEKTPH4eCKOM pexKHMe pab6oTH Kak BarK- 





Puc. 21, Bektopnan muarpaMMa acuHxponHoro§ reHepaTopa 
Np HOBOH CHCTEMe YCJIOBHO NMONOKHTCIbHDIX Hapa BAeHHH, 


Helle XapakTepHcTuke MalwHMHE. Hanpasaenua crpenoK nooxKu- 
T@JIBHBIX HallpaBJeCHHH 9. J. C. TOKOB MW Halps2xKeHNH OMHAKOBLI WIA 
BCeX THIIOB IJICKTPH¥YeCKHX MALLIHH. 
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eg NREL SY - TES 


a Lt 


OCOBEHHOCTH FEHEPATOPOB JJH3SJIEKTPHYECKOLO 
HAIFPEBA 


Kano. mexn. nayk B.A. AK yxosuynutd 


TOKH BbICOKHX 4aCTOT TIPHMeCHHIOTCH WIA HarpeBa HW CYLIKH Ca- 
MBIX Pa3JIMGHbIX MAaTepvaslOB. ONbITbD! NO HarpeBy HM CyIUKe TOKaMH 
BLICOKOH YaCcTOTbI MOCe BOMHbI HauaJIM CTABUTbCA TPM cKIeMKe [pe- 
BeCHHbI, WpeccoBke MWiacTMacc, BYJKaHv3alluH KayuyKa, Mpu u3ro- 
TOBJICHHH 3JICKTPOH3OJIAILMOHHDIX MaTepHaslOB, CBAPHBaHHH TepMO- 
MMaCTHYeCKHX IWICEHOK H CTeKJIa, Cylike IWepcTH H MCKYCCTBEHHOTO 
WeKa, KOHC€PBHPpOBaHHH HW pa3MOPaxXMBaHHN TIMIULEBbIX MIPOYyK- 
TOB HT. J. 

TlocTaHoBkKa 8THX ONbITOR OOBACHACTCA PATOM MIpeuMylllecTB Ha- 
rpeBa H CYyIUKH B QJIeEKTpH¥ecKOM Towle, a HMeHHO: 

1) ycKopeHvem MpoteccoB HarpeBa HM CYIIKH H, CJI€LOBATeJIbHO, 
NOBBILICHHEM TIPOH3BOJMTeJIbHCCTH TeXHOJIOTHYCCKHX MalllWH UH 
annapatos; 

2) yayulleHHemM KauecTBa ITPOAYKIIHH; 

3) BO3MOXKHOCTbIO KOHBeEHepHsallHH Mpolwecca; 

4) yuqyalleHvemM yCJIOBHM Tpyla. 

KoueuyHo, He BO BCeX CJIyuadX IIPHMeCHeHHA TOKOB BbICOKOH 4Ya- 
CTOTb! OLHOBPCMCHHO BbIABIAIOTCA BCe 3TH MpenmymectBa. Ilosro- 
MY B KaKJOM KOHKPeTHOM CJIv"ae HeOOXOAMMO BbIACHHTb lWevleco- 
oOpa3HocTh IpHMeHEHHA TOKOB BbICOKOH YACTOTHI, YUHTHIBAH HW 9KO- 
HOMHYeCKYIO TOUKY 3PeHHA. 


Buegqpenve Harpepa H CYWIKH TOKaMH BbICOKOM YaCTOTHI B Mpo- 
MBILWJICHHOCTH TOPMO3HTCA OTCYTCTBHeEM CepHuHOro BbINycKa reHe- 
PaTOPOB pa3THUHbIX MOULHOCTEH H Ppa3JIH4YHbIX YAaCTOT, KOTOPbIe 
VIOBNeTBOpAIN Obl ycoBYaM ycToHunMBOli paboTbI, BbICOKOTO 
K. Tl. J, WIMpoKoit peryupoBKn, OOecteunBalollleH ONMTHMAJIDHBIM pe- 
KUM, MasIOorO YpOBHA mMoMex paywompHemy. Tobko B NocweqHHe 
rol Tpecr «CessalnpoMaekTpoleub» CKOHCTPYHPOBad CAMHHYHBIC 
reHepaTOphl Hl MaJible CepHu’ PeHepaTOpoB MOMIHOCTHIO 3, 30 1 
100 xer, uacTHYHO yOBJIeTBOPAIOMHe STHM YCJIOBHAM. 

B vem Ke 3aKs104ualoTca OCOOCHHOCTH CXEMbI HOBbIX TeHepaTo- 
POB BbICOKOM WacTOTH! JWIn CyWIKH H HarpeBa, KOTOpPble Ha3blBalor 
redepaTopaMu MHaMeKTpHyecKoro HarpeBa? 
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Boe 9TH TeHepaTOpbl ABJISIOTCH ODHOKACKaHBIMH aBTOreHepaTo- 
paMH, paOoTatoT B AHatla3zoHe uacror 20—830 Mey u moryT O6pniTb 
cBeweHbl K OOo0OlleHHOH TpexToveuHCH cxeme (puc. 1), rae Z; — 
KOMINI€KCHOe CONPOTHBJIeHWe MeKAY aHOOM H KaTOAOM JIaMIIbI; 
Zo — KOMIVJI€KCHOe COMPOTHBJIEHHe MeXTy ceTKOM uw KaTOROM; Z3— 
KOMILJIEKCHOe CONPOTHBJIeHHe MeK AY aHosomM wu ceTKon. Y mpoctei- 
IHX TPeXTOYUC4HHIX ABTOTeHepaTOpOB KaxkKoe H3 conpotuBsernn Z}, 
Zo, Z3 ABAACTCH MHAYKTHBHBIM HJM @MKOCTHbDIM (ONHOKOHTYPHBIe 
reHepaTopbi), B OOWIEM CJIyuae — SKBHBAJICHTHbIM COMPOTHBJICHHeM 
MpOcTOoro WJIH CJIOMKHOTO KOHTypa WI JBYXTOJHOCHHKA€. 

Jina TrexepaTopos, paOotraiouux Ha uactorax 20—30 Mey, rT. e. 
UMCIOIWHX JJIMHY BOHEI 1O—10 m, BcaKawd CxeMa TpakTHY¥eCKH He 
ABJIACTCH OMHOKOHTYPHOH, TaK KaK MeKJYRICKTPOJHHIe €MKOCTH 
JIAMIIbI H @MKCCTH MOHTaAKa CTAaHOBATCH CpaBHHMbIMH C @MKOCTAMH 
KOHTYPHbIX KOHJe€HCaTOPOB, a HHAYKTHBHOCTH BBOJOB HW COeCRHHAIO- 
IHX QICMeCHTbI CX€MbI WIHH—CPaBHHMbIMH C HHLYK- 
THBHOCTAMH KOHTYPHbIX KaTylweKk. [losromy revepa- 
TOPHI JWIA JHOJICKTPHYeCKOTO HarpeBa ¢€ CaMOro Ha- 
Yasla MPOeKTHPYIOTCA K@K MHOPOKOHTYPHble, B IIPO- 
cTeHIWeM CJlyuae JBYXKOHTYPHble, Tak, UTOOLI Ba 
M3 CONPOTHBJICHHH Z1, Zo, Z3 ObLIM 9KBUBAJICHTHBIMH 
CONPOTHBJICHHAMH KOHTYPOB, a TPeTbe CONPOTHBIC- 
HHe OblIO CMKOCTHBIM, EMKOCTHBIM CONMPOTHBIeHHeM Puc. 1. O606ureH- 
ABIACTCA OHA H3 M@KMLYRICKTPOMHbIX €MKOCTeH Hat TpexToueu- 
JlaMMbl COBMeCTHO ¢ cooTBeTcTByIolleh emxKocTpio  N4%  CXeMa. 
MOHTaxa. 

PeHepaTopbl AMaIeKTpMYueCcKOrO HarpeBa, NOJyYMBLINe PaAcIpo- 
CTpaHeHHe, ABJINIOTCA TeEHEPATOPAMH C 3a3eCMJICHHbIM KaTONOM. Jaa 
STOM CX@€MbI COMPOTHBeHHeM Z3 CJIYKUT @MKOCTb aHO—cerTKa JlaM- 
lb! BMeCTe C SEMKOCTbIO MOHTAKAa M@EKAY AHOWHbIM Z; H CeTOUHEIM Zo 





KOHTypamH, T. e. 23 =/ —=—Jx3. Dra eMKOCTh MpaKxruyecku 


we 
nmowlyaaeTca CPaBHHMOM C CMKOCTAMH @HOAHOTO HM CeTOUHOTO KOHTYy- 
pos, H TrevepHpyeMaa YacTOTa 3HAUHTeIbHO OTMYAaeTCH OT co6b- 
CTBEHHBIX YaCTOT AaHOMHOTO MW CeTOUHOTO KOHTYPOB. ITO 3HayHT, TO 
KOHTYpb! paOorTaloT He B peXKHMe pe3sOHaHCa H UX PeaKTHBHble co- 
NpOTMBAeHHA MHOro OoO/IblWe AaKTHBHBIX: 


L717 is ese 
Ly Sop fXq = fXo, 
a reHepHpyeMad YacTOTa AOJDKHA YOBJIETBOPATb YCJIOBHIO 


x) Xy-+ X3==0. 


Tak Kak peaKTHBHOe compoTuBseHHe x3;<00, To x,+ x. >U. 

m Xx 

Kpome Toro, Kkosulnext oOpaTHoH CBA3H ko=S 
1 


NOJOMKUTeMbHBIM. [losTOMy HeOOxOAHMO, YTOObI ObIIM NOMOKUTEJbHbI 
X, H Xo, T. €. SKBHBAJICHTHbI€ PeaKTHBHbie COMNPOTHBJIEHHA AHOAHOFO 
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lH CeTOUHOrO KOHTypOB Ha TeHepHpyemMolH uacToTe OJDKHE] HMETb 
HHAYKTHBHbIM XapakTep. 

Yro6br revepaTop OTAaBasl ONpeszeJIeHHyIO MOIILHOCTb, Jlamma 
XOJDKHa HMCTb COOTBETCTBYIOLYIO Harpy3ky 


9 
xy 


repre” 
Conpornpsienve R, ompeneisemoe NapaMeTpaMu avoHOTO KOH- 
typa L,; u Cy, Mower oka3aTbCa He PaBHbIM BeHYHHeE HeObxoH- 


U 
MOTO YIKBHBAJICHTHOrO CONPOTHBJICHHH p=— 7 OTIPeETOAAEMODO 
a 


R= 





ONTHMAJIbHBIM Pe@XKHMOM paOOTH JIaMIIbI, KOra B KOHTYpe BbIe- 
AHeTCH 34NaHHaH MOWIHOCTh UK. I. WX. TehepaTopa OcTaTOUHO Be- 
Juk. BenwunHa COMpOTHBeHHA fo OpemesAeTCA MOTePAMU B CeTOU- 
HOM KOHType, KOTOpbie CTPeMATCH MO BO3MOXKHOCTH YMeHbILUTb. 
Conpotupsienwe 7; B reHepaTopax JWIX WaIeKTPpH¥ecKOrO HarpeBa 
B OCHOBHOM 3aBHCHT OT Harpy3KH B pa6ouemM KOHeHCaTope yCTa- 
HOBKH, Kya MoMellaeTcH HarpeBaeMbI MaTepnan. M3mMeHaTb Bewn- 
YHHY Fy MOXKHO, ToMellad B paOOuUHH KOHJeCHCaTOP pasH4YHOe KOVIU- 
yeCTBO MaTepiasla WAH DeryAMPyA BOSAYWIHbIN 3a30p MexKAy Harpe- 
BaeCMbIM MaTepHaJIOM HW JeKTpOMaMH paOouero KOHeHCaTOpa. 
OjHakoO H3Me€HATb KOJIMYeCTBO HarpeBaeMOro MaTepHasa BO BPeMA 
nad6oThl reHepaTopa HeyyO6HO. PeryaupoBaTb Ke BO3RyYWIHbIM 3a- 
30p B AOCTATOUHO WIMPOKHX Mpeselax HesIb3a, TaK KaK TPH CJTPMILI- 
KOM MAaJIOM 3430pe BO3MO%KeH Mmpobok B pabouem KOHeHCaTOpe, 
a pH YBeIHYeHHH 3a30Ppa YMeHbIUAeTCA HallpAKeCHHOCTh 3JICKTPH- 
yeCKOrO NOJIA B MaTepHaje MH yBeIMUMBAaeTCH BpemMa Harpesa. IIpu 
HEKOTOPOH BeJIHYHHe 3a30Pa BbIeAIOMaAcCA B MaTepHaJle MOIMLHOCTb 
VMeHbillaeTca 2O TaKOl BeJIMYHHbI, YTO BCJICACTBHe OTMauH Telia 
MaTepHaJIOM B OKDPYKalolllyio cpeqy HarpeB 0 3aaHHOH Temile- 
paTypbr BooOlle He MOMeT ObITh FOcTHrHyT. Kpome Toro, c yBeJIH- 
yeHHeM 3a30Pa pacTyT MoTepH Ha u3ty4eHHe. Bce 9TroO CHM KaeT 
K. Tl. A. YCTaHOBKH, 

HlosToMy JIA H3MeHeCHHA BeJIM4HHbI CompoTuBiieHHa R HeoOxo- 
AHUMO peryJIMpOBaTb HHAYKTHBHCCTbh WIM @MKOCTb KOHTYpa. 

B reHepaTopax KOpOTKHX BOJIH paAHolepearwllux ycTpoucTs 
OObIUHO H3MCHAIOT BCJIHMUHHbI WHAYKTHBHOCTeHM, BXOAAWIHX B MpaBylo 
H JICBYIO BETBH AHOJHOTO KOHTypa (puc. 2), Tak, 4YTOOb! CyMMapHaH 
HHIYKTHBHOCTh OCTABalacb NPHMepHo MOCTOAHHOH. SOTO WocTuraeTca 
nepecTaHOBKO «KaHOAHOTO Ulyna», Tak 4TO H3MeHHAeTCA HaNpAKenne 
Ha KoHgeHcaTope U, M0 cpaBHeHHio C HallpsxKeHHemM Ha aHoge U 


H OMHOBpeMeHHO H3MeHHeTcH BewHunHa RR. TakwM IlyTeM MO KHO 
peryiupOBaTh Harpy3ky JIaMMbl B QOCTATOUHO WMPOKHX Mpememax. 

OyHako BO MHOrHX CJy4yaHxX MOCTPOeCHHA CXeM TreHepaTOpOB WIA 
AHIIeEKTPHYeCKOTO HarpeBa PeryJIMpOBAaTb Harpy3ky JIaMIIbl, H3Me- 
HAS HHLYKTHBHOCTb, OKa3bIBaeTCA HEBO3MOXKHBIM. JlevIo B TOM, YTO 
padounli KOHeHCaTOP MOXKeT MO YCJIOBHAM TeCXHOJIOTHH HMeCTb Ta- 
<YIO 6OOJIbIIyIO EMKOCTb, YTO HeOOXOMHMaA HHAYKTMBHOCTb KOHTYpa 
CTAHOBHTCA CJIMINKOM MaJIOH H ake opeeiserca TOMbKO HHJLYK- 


VU 
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THBHOCTbIO COCMHHUTCIBHBIX WMH. B sToM culydae MepeMeHHBIM 3JJIe- 
MeHTOM KOHTypa MOou2KHa ObITb eMKOCTb (pc. 3). Takai cxema 
AHOMHOTO KOHTYpa MpHMeHAeTCA, HaNpHMep, BO BCeX HOBbIX KOH- 
CTPYKUHAX TeHepaTOpoB AHOMeCKTpHYecKoro HarpeBa Tpecta «Ces- 
3allMpOM3JIeEKTPOledb». 

Sry cxeMy HMeeT H SKCHCPHMeHTAJIbHbIM TeHepaTOp MOUIHOCTbIO 
3 K6T, yCTaHOBJeHHbI Ha Kacbeape TeopeTadeckux OCHOB 2I€XTPO- 
rexHuky MOU wu npequasnaueHHbl Wa Harpepa M CYyIUKM pa3JIHy- 


a 7 a 
U, 
{dz | Yp | 4a : ip 
- K 
Puc. 2, AHOAHold KOHTYPp. Puc, 3. AHOAHDIM KOHTYP. 


HbIX MaTepHaoB Ha KoHBelepe. I]punuunnatbHaad cxeMa 93TOrO 
reHepaTopa MpeycraBeHa Ha puc. 4, re B AHOAHOM KOHTYype: 

C — peryJHpoBOUHbIM KOHAeHCaTOP; 

. —— pa6ouuH KOHAeHCaTOp; 


L— KaTylika HHAYKTHBHOCTH aHOJHOrO KOHTYpa; 
L, — Apocceb 6e30NacHocrTH; 


B Ce€TOUHOM KOHType: 
C ,— CeTOUHbIH KOHAeHCAaTOP, 


C ,—— BXOMHad CMKOCTb JlaMIIbl; 


L,—KaTyWka MHAYKTHBHOCTH C€TOUHOTO KOHTYpa; 
L,-— OJIOKMPOBOUHbIH APOCCeb; 
R — aHTHMapa3sHTHOe CONPOTHBJIEHHE. 


Ilyrem IpwMeHeHHuA TeOPeMbI O PCAKTHBHOM ABYXMOJNOCHHKE He- 
TPYMHO MOCTPOMTb YACTOTHbIe XapaKTePHCTHKH aHOMHOTO H CCTOU- 
Horo KOHTYpoB, IpHyeM Ip HX MOCTpoeHHu HeOOXOAUMO YUATHIBATb 
BLIXOAHYIO CMKOCTb JIAMMbI HW MOHTAKa, NOAKIOUCHHBIX Mapasevb- 
Ho KOHmeHCaTOpy C, MHAYKTHBHOCTb OJOKMpOBOUHOTO ApoccesA B 
AHOMHOH Wen, BKJIOUCHHOTO MapadebHO Apocceso OesonacHOCcTH, 
a TakxKe Hawuve OTpe3ka KOAKCHAJIbHO JIMHHH, COeMHAIONLeH re- 
HepaTop c paOouHM KOHeHCaTOpPOM, HaXOJAULAMCA B KOHBelepHOH 
yctaHosKe. B qvamasone pa6ounx uacTOT WIMHa STON JIMHMM BCeraa 
OKa3bIBaeTCd MHOFO MeHbIUIcH JVIMHbI BOAHBI PeHepaTopa, NOSTOMY 
9TY JMHHIO MOXKHO yuecTb, H3MeHHB HeMHOTO (menee 10%) mnapa- 
MeTPbI KaTyUkH HHAYKTHBHOCTH L, “ Konfencatopa C,. C yue- 


TOM BCeX CRGQIAHHBIX JOMyUIeHHH waCTOTHAag XaPaKTePHCTHKa 9KC- 
flepHMeHTabHOro PeHepatopa MOWHOCTbIO 3 Ker UMeCT BHA, TIper- 
CTABJICHHBI Ha pHc. 5, Te 

I 


On yf La (Cp + ©) 
| 


la 7 ee 
Qn | ae 
C,4e 


] 
2m V lal, : 





? iE 


la = 
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Cerounplli KOHTYp C y¥eTOM BXOAHOM eMKOcTH jaMnE H HHAyK- 
THBHOCTH OJIOKHpOBOYHOTO Apoccessa L, WMeeT aHaslorMuHyio 4ya- 


CTOTHYIO XapakTepucTuky, npw4em 
] j wa | 
a ee eines 5 9 es rl 
Zn VY Le (Co +C,,) : Zn LC, 
I 


Qn 7; ELox 
os Oe oe 


IKBHBAJCHTHOe peaKTHBHOe COMpoTuBAeHHe CeToUHOrO KOHTypa x, 
HM€eT HHAYKTHBHBIH XapaKTep B HHTepBaax YacTOT O—f,, H fof 
a aHOAHOTO KOHTYpa B HHTepBalax uacTOT O—f ,H leo as 
OTO 3HaYHT, 4TO MpH onpezeeHHDIX yCJIOBHAX, KOTOpble MoryT 





/ 
et 
cl 








l3 = 





Puc. 4, [lpuuunnvanpuaa cxema reHepa- Puc. 5. Uactoruaa xapaxte- 
TOpa. PHCTHKa. 


CO3MaTbCH MOMHMO Halllero *KewaHHA, BOSMOKHA pabora reHepaTopa 
Ha MByX 4YacTOTax: HH3KOH, JlexKalleH BHYTPH HHTepBaOB O—f.,. 


O—f,,, HW BBICOKO, nexatient BHYTPH HHTEpBaHOB fo — fag, 
foo —f., Ana skcnepumentatbHoro renepaTopa kadenppt TOS 


HUSKawd YacTOTa paBHa TpHMepHO 4 Mey, a seicokaa 20 Mey. 3ru 
WaCTOTbI H HaOJOLaJIMCh Mp HanayKe reHepaTopa. 

YrooObl ycTpaHHTb Bo3MOxKHOCTH reHepauwu Ha yactote 4 Mey, 
HOCMEHOBATEIbHO C APOCCeJIEM BKJNOYCHO AHTHMapasHTHOe COMpoTHB- 
seHHe ®; MOA60pOM ero BeJHYHHbI MOKHO yYCTPaHHTb BO3MOMKHOCTb 


renepalluu Ha yactote 4 May. 
UactoTuaa XapaKTepHCTHKa aHOAHOrO KOHTypa CHHMavslacb C HO- 
MOIUblO KyMeTpa. Uacrtota J, OKa3asacb paBHoii ~ 4,5 Mey, 


Fag = 7 Mey u f,=23 Mey, uto nomoctp1o COrsiacyeTcA c pacueTom. 


B o6.1acrw wactor, 3HayNtTenbHo OomBIUAX fa3» HA KYMeTpe Mox- 
HO SAMCpHTb eCille PA Pe3OHaHCHbIX YaCTOT, KOTOPbIe ONpemensOTCH 
HapaSuTHbIMH €MKOCTAMH HM WHAYKTHBHOCTAMH COCAHHATeEABHBIX 
UHH, a TaKoKe HaJIHYHeM COeCAHHATeIbHOH KoOaKcHabHOH JMHUH. 
Tlostomy Bo3MOxXHO MOABAeHHE YJIbTpaKOPOTKOBOJIHOBbIX Mapa3HT- 
HBIX KOJeOaHHH, KOTOpble MOryT MpHBecTH K apapun. IIpnu nananke 
PenepaTopa BOSHUKAaIM HM TakHe NapasuTHble KoweOaHua. Ycrpane- 
He HX BO3MOMKHO PallHOH@JIbHBIM MOHTa>KOM. 
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C poctom MoulHocru reHepaTopa TPYAHOCTH HaJlaqKH Bo3pa- 
CTaIOT, TaK Kak YRCJbHbIM BEC Napa3HTHbIX MapaMeTpos pacter. Bos- 
PacTaioT HW TPYAHOCTH 3aMeHbI OTACAbHbIX 9CMEHTOB AHOMHOFO KOH- 
Typa, 4TO Hev36exKHO, Korga cepuitnprit reHepaTop mpucnocabsn- 
BaeTCH kK paOoTe c 3aaHHbIM pa6ouum KOHC€HCaATOPOM H 3aaHHoli 
Harpy3Kou. Tak, Hampumep, npu cornacopanun CepHHHOTO reHepa- 
TOpa MOUWHocrbio 30 Ker c KoHBeliepHolt ycraHoBKoli AIA CyIKH 
HCKYCCTBEHHOrO LIeIKa MPHUIIOCh H3MeHATD Ha MectTe KOHCTPYKTHB- 
Hoe BbINOMHeHHe He TOMbKO HHAyKTuBHocTu L,, Ho H tepemMeHHoro 
BOSHYINHOTO IMJIMHApPHyeCKOrO KOHeHCaTOpa C. Kpome toro, Kak 
NOKA3bIBaCT ONbIT WIA COPIaCOBaHHA Harpy3Ku, T. e. NOJYYeHHA Ol- 
THMAJIBHOTO COMPOTHBJICHHA AHOMHOTO KOHTypa, HeOOXOAHMO H3Me- 
ATb TOUKY MpHCOCAMHeHHA KOHAeHcaTopa C (rtouxn 1, 2, 3 ya 
puc, 4), 4ro ycoxKHHeT cxemMy aHomHoro KOHTypa, yBeH4MBaeT 
NHCMO P€3OHAHCHBIX 4YaCTOT HW MeslaeT Ooee TpyaAHOH MocTuxKeHHE 
yCTOHUMBOH paGoTbl reHepatopa (BO3MOKHO 3aTAruBaHue). 

C pocrom MollHocra reHepatopa BOSPaCcTalOT TaKKe TPyAHOCTH 
IKPaHHPOBKH C WeJIbIO YCTpaHeHHA palHMonoMex. 

Ilostomy 3ac1yKuBaer BHUMaHHA JPYrOH BO3MOXKHBIL MyTb M0- 
CTPOCHUA CXeM TeHepaTOPOB WA AMINEKTPW4eCKOrO HarpeBa, uacTo 
BCTpeualoulMicd 3a Tpanuuelt. B stom cayuae PeHepaTOPhb! BbIMOVI- 
HAIOTCH MHOFOKaCKaJIHbIMH, MpHYeM Y“acTOTa 3aaloulero reHepaTopa 
BbIOKpaeTca B NOMOCe YacToT, cnHeuMaIbHO OTB@ICHHLIX WIA Mmpo- 
MBIMVJI€HHBIX TeHepaTOpOB, H CTaGHIH3upyerca. 

Salaun cTa6vsbHol reHepauun u corjacospanua Harpy3KH B 3TOM 
Ciydae pa3smesAIOTCH, 4TO MOSBOHeT MOOHTECA NpebABJICHHBIX 
BbINe K TeHepaTOpaM WH3eKTpWYecKoro Harpespa Tpeb6oBaHuli Gomee 
IIpOcTbIMH TlyTamMH. [eHepaToppt mosyuaroresa Gosee YHHBepCaJIbHEI- 
MH (B CMbICyIe paOoTb Ha Pa3MUHBIe Harpy3KH) Hu Govlee ycToHun- 
BbIMA. OJHaKO CX€MbI HW KOHCTPYKUWM TaKHXx reHepaTOpos, Halpu- 
Mep BBINYcKaeMbIX B TepMaycxow Jlemoxpatuueckoli Pecny6.1nKe, 
SHAMMTCIBHO CiOKHEe, HEM OMHOKACKAaNHBIX aBToreHepaTopos. 

Tak, resepatop Tuma 1721.6 F 2 montnocrnio 1,5 K6T, paOoTalo- 
WWMM Ha yacTroTte 27,12 Meu+ 0.6%), YeTbIPeXKaCKaNHbIN WH HMeeT 
B CxXeMe yiipaBJeHHA WH aBTOMaTHyecKOH Nomcrpolikn 11 mann. [n- 
TaHHe PeHepaTOpa OCYLWLECTBJIAeTCH OT WecrH BLINpAMUTesel. Cxe- 
Mb TeHepaTopa, NMTaHWA HW OJIOKHPOBKH, CHTHaJIM3allwH Hu yMpaBae- 
HUA aHaJOrHyHbI COOTBETCTBYIOUIMM CX€MaM palHonepesaTunka Toit 
*Ke MowHOcTH. IlosToMy cTOMMOCTb reHepaTopa 3HayUTeIbHO nIpeBo- 
CXOJLHT CTOHMOCTb ABTOreHepaTOpa TakOH 2Ke MOLLHOCTH. 

PaccmaTpuBasl MepcneKTHBbI pa3BUTHA 4H BHEAPeHHA BbICOKOUa- 
CTOTHOrO HarpeBa HM CYIKH, HeEOOXOAHMO OTMEeTHTD UM TDeTHi BO3- 
MOXKHBIH MyTb —MTyTb Co3qaHHA TeHepaTOpoB C He3aBHCHMBIM RO3- 
OyKMeHHeM C HeOOMbIMM YHCIOM KaCKaOB H BO3MOKHO MpocTor 
CX€MOH IIMTAaHHA, OJIOKMPOBKH, CHTHa/IMsallMH M yipaBuenna, 
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AHAJIH3 KOJIBILEBOH CXEMbI 


B YACTOTHO-®A3OBOH CHCTEME TEJIEYNPABJIEHHSA 
Acnupanm JI. C. Xenu 


TexHuka TejleyipaBeHHA B MoceqHve TOMbl pasBHBaeTCA BHa- 
MpaBJeCHHH HCMOJb3O0BAHHA Pa3JIHUHbIX OeCCKOHTAKTHBIX 3JI@MCHTOB 
H Oouee LWIHPOKOrO HCMOMb3OBaHHA UACTOTHbIX HMUYJIbCHBIX MpH- 
3HAKOB. 

IIpu tTeseytpapieHun CpaBHHTebHO HeOOJIbINHM KOJIHYCCTBOM 
OObEKTOB MPH CPaBHHTeIbHO HeGOOJIbIIMX paccTOAHHAX HanOosee Ue- 
Jlecoo6pa3HO HCMOMb30BaTb CYLIeECTBYIOWIHe JIMHWH CBA3H C BBee- 
HHeM Ha HUX WaCTOTHBIX KaHaJIOB B MWOATOHAIbHOM Halla30He UacTor. 
IIpH TakoM pe@lleHHH 3aqayH OTMamaeT HeEOOXOAMMOCTh MpOKMabI- 
BaTb JIA WevleH TeleyipaBJIeHHA (CHeWHaJIbHble NpOBowa, WU MOnB- 
JideTCA BO3MOXKHOCTh, He Hapylan TeeMOHHYIO CBH3b, HCMOJIb30- 
BAaTb CYLIECTBYIOWHe KaHavIbl. 

Ha Kkadeape ABTromaTHKH, TeJIeEMeXaHHKH AH MaTeMaTHYeCKHX Ma- 
wu M3 npu yuactun apropa O6bl1a paspa6oraHa vacToTHO-a3o- 
Bad CHcTeMa TeJleylpaBJIeHHa, YIpolWleHHad CxXeMa KOTOPOH NoKa- 
3aHa Ha puc, l. 

Tlepeqaua CHrHaioB OCYLeCcTB.IAeTCA MyTeM H3MeCHCHHA YaCTOTHI 
u tpaspt curuaa. Texeparopamu wacTOTb! Cay KUT OJIOK cTaTHue- 
CKHX yMHOKUTeseH wacroThl V1, MATAeMbIM OT CeTH INepeMeHHOrO 
TOKA. 

B npvemuoli uacTu ycTpolictBa MMelOTCA Tako we OIOK CTAaTH- 
YeCKUX yMHOKUTeNeH Vo, padoTaollua OT TOH Ke CeTH NepeMeHHOo- 
ro ToKa, H AelmbpatTop. B nocseqHeM YCTAHOBJeHbI 9IEKTPHYECKHe 
dbusbtppr ®. Tlocue Hux BKJUOUeHbI Pa3zo0Bble WeTeKTOPhI /l, omop- 
HbI¢ HAMpsKeHHA MIs KOTOPbIX CHHMAIOTCH CO CTaTHUeCKHX YMHO- 
x«uTeneili. B KauecTBe sleKTpHyeckux (pubTpos mpumexsiotca LC- 
KOHTYDHI. 

Onyako UpvmMenenve LC-uwIbTpoB Cco3laeT PA TeXHHYCCKHX 
TpyaHocreH. BBuay HH3KHX YacTOT KaTyllika OJKHa ObITb CO 
CTAJIbHBIM CepMeuHHKOM. STO mpuBoAMT, KpoMe Oosbilux rabapxTOB 
HM BeCOB, K 3aTPYAHeHHHM Ip pacueTe H HaJlaike Pe€3OHAHCHBIX 
KOHTYpPOB, TaK KaK Halo Y4eCTb, YTO B 3aBHCHMOCTH OT HHCJa OMNO- 
BPeMeHHO paGOoTalollMX KaHaJIOB MOAMAarHHunBaHve CepAedHHKOB 
H3MeHAeTCA B WWHpOKUXx Mpesenax. JLOOpoTHOCTb Ke KOHTYPOB AOUK- 
Ha ObITb BCerla MOCTATOSHOL. 
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Tlostomy Optio Obl KeTaTeIbHO CTPOMTb cHcTeMy 6e3 pesoHaHe- 
HbIX KOHTYPOB Cc CepeuHHKaMH. 

Jleudpatop BbINOJHAeT YacTOTHOe pa3sqeweHHe KaHaoB Hu da- 
30B0e JIETeKTHPOBaHve OTACJIDHBIX KaHasoB. Jina BbINOMHeEHHA Tep- 
BO 3anaun cayxKuT LC-cdusbTp, Wd BbIMOJHeEHHA BTOpol — da3o- 
BhI JeTeKTOD. 

TlocaenqHHi, KaK W3BeCTHO, BbIZeINeT B CBOCH BHIXONHOH Wen 
TIOCTOAHHYIO COCTABJIAIOWNYIO TOKa, MPONOpIHOHaJIbHyIO KOCHHYCY 
yra ciapura (a3 BxXOHOrTO H ONOPHOrO HanpxAxXeHHH OHHAKOBOH 
qacTOTHI. 

Ho, NOMUMO STOH NOCTOAHHON COCTAaBVJIAIOWIeh, PasoBblii eTeKTOp 
B HeKOTOPbIX CJYUaHX BbIMeAeT MOCTOAHHY!O COCTABJIAIOILYIO H NpH 





Puc. |. Baok-cxemMa uacTOTHO-a30Boro YyCTpOHcTBa TeJle- 
yipaprenua MOU. 


HepaBHbIx yacToTax. Ecru Obl ylasoch paccunTaTb (a30Bbli eTeK- 
TOP, BbIMeNAIOWLMH MOCTOAHHYIO COCTABJIAIOIULYIO TOJIbKO IIPH coBma- 
JICHHH YaCTOT, TO 3STOT BIEMEHT CTA Obl YaCTOTHO-(a3OBbIM MeTeK- 
TOPOM, Mepey KOTOPHIM MHMbTP H3THWeH. PaccmorpHM l103TOMy (a- 
30BbIii LeTeKTOp B Ooslee OOLIEM pexKHMe, KOra YacTOTa BXOAHOTO 
HalpAKeCHMA MOXKET OTJHYAThCA OT YACTOTHI ONOPHOTo. 

@ a30UyBCTBHTeJIbHbIe CX€MbI, paOoTawlulwe B TAKOM PexKHME, Ha- 
XOAAT WMpoKkoe IIpHMeHeHHe B BbICOKOYACTOTHOM TeePOHHPOBaHHH 
MW HOCAT HasBaHHe MpeoOpa3zoBaTeneH WacrorTHl. 

ViccsienyemM KOJIbIIeBYIO CXE€MY, HMeIOIWLYIO px MpeHMylecTsB 
Nepe APyruMu. OTa cxeMa uU300paKena Ha Puc. 2. 

Kak mpaswo, || care > clearer B 9TOM culy4ae MOXKHO IIpH- 
MeHHTb MCTO ypaBJISeMbIX CONpoTHBJeHHH. CyulHocTb 3ToroO Me- 
TONa ZBAKUOVAeTCH B IPCANONOKeHHH, ITO CONPOTHBJIeHve BeHTHIA 
MOAMOCTbIO ONpeseMeTCA ONOPHbIM HallpsxKeHHeM uw. Takum oOpa- 
30M, cxemMa MpezcTaBsdeT COOOH JIMHeHHy!IO CHCTeMYy C MepeMeHHbI- 
Mu TapaMeTpaMu, KOTOpble ABJaIOTCA CyHKUHAMH BpemeHH. MecxKo- 
MbIC BeJIMUMHBI BbIUMCJIAIOTCA OOBIUHBIMH MeTOaMH TeOpHnH MHHeH- 
HbIX QJIEKTPHTeCKHX ellen. 
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M3 puc. 2 BAAHO, YTO COMpPOTHBJIEHHe 
By=r(+u,), B,=r(-+-4,), 
B,;==r(—u,), By=r(—4,).. 
Ha ocHoBe CXeMbI Moulyyaem: 
ix [r(—u,)—r (+ 4,)] u. _ (1) 
7 QR [r (+4) + 7 (—Uo)] +44 4) rH 4) * 
r ABISACTCA MPOH3BORHOH (yHKUMeH XapaKTePHCTHKH BbINPAMUTE- 
neu. I]pH Oonpuimnx aMnJHTyWax OMOpHOrO Halips#xKeHHA MPHHATO 
F 3AMCHATb =XapaKTepHCTHKYy 
Uu . : : 
ee BeHTHJIA JIOMaHOH JIHMHHeH 
(puc, 3,a). B 3TOM cuy4ae 
(PyHKIHA fr mpHoopetaer 


BHA, H300paxKeHHbI Ha pu. 
3,6, O6o03HauuM: 


u,—U,sin a, 











rye 
a= wt: 
u, =U, sina, 
——-—— . 
by, ly rire 
Puc. 2. Cxema 3aMemeHHA KOsmbLEBOrO jZe- to == Not +9; 
ees  B pexKHMe YaCTOTHO- 
Uo — HaNpwAKeHHe CHTHadla,; Uy — ONOPHOe HalipxAKe. 
Hue; R-- akTHBHOe conpoTHBeHHe; By, Bo, By, By — (pa3oznoro ACFEKTOPa — He- 
BbINpAMHTe AH C OJ HHAKOBOH XapakTepHCTHKol. Joe UHCJIO HAH o6paTHoe 


sHayeHHe Wesioro WHA. 
Torga compoTuBJeHHe BeHTHJIeH BbIPaKaeTCA B TaKOM BHZe: 


Peg wee nh 3 
r(-u,)= * 244, (0); 


rio+r ri —r 
r(—~—u)= 5 ih oo 5 * v(t). 











[lepexsuouatollaa dyuKuna v(t) n306paxena Ha puc. 4, 
Tok Harpy3KH NpvHuMaeT BHA: 


(r, aaa r,) v (2) u. 


‘ORG, sat en al (2) 


Bpipa3uM y(t) pawom Dypbe 


4 — R 
sin Rat 

O= 2 )) =a 
k=l, a; Bia 


HM MOACTABHM B BbIpayKeHHe 7... 
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Tlocne HeKOTOpbIX Fpeo6pa3zoBaHHi Mouy4HM: 


i,=Q J) x [cos (nwt +9 — hol) —cos (nwt +9-+kef)], (3) 
k=1, 3, 5,... 
2(r,— Tp) Uo 


Tne = RRC) Fiat 


Miz pplpakenna (3) ciuleayeT, 4TO MOCTOAHHAA COCTaBJIAIOWaA 
onpeeseTca 3HayeHHeM 7, HOO OHa MOABIAeTCA TIpH YCJIOBHH 





Q) Puc. 4. Tpapux nepexsatoyaio- 
meh MYHKUKH, 
Puc, 3, pxH6auxKenubie XapakTepHCTHKH BBI- 
NPAMHTeA MPH BOsMedcTBHH MepeMeHHOTO ee : 
HanpaAKeHHA OOMbWIOA aMIVIMTY Ab. n==k, Yak Kak k mpHoo 
@—BOAbTaMNepHad xapakTepHcTHKa; 6 — rpaduk peTaeT 3HaYeCHHH HedeT- 
CONPOTHBACHHA B 3SABHCHMOCTH OT HallpaKCHHA. HbIX Le JIbIx yHcel]l OT Hy JIA 


Mo O6e€CKOHEYHOCTH, TO NMO- 


CTOAHHAA COCTaBJAIOWad BO3SHHKaeT pH nm==1, 3, 5 u cocTaBAAeT 
L —  % oo oO, 
H n ‘ 


IIpH apyrux 3Ha4eHHAX 7 


Cayyah m==1 coorpetcTByeT COBMaqeHHiO YaCTOThI BXOAHOTO H 
ONOpHOrO HalpsaAxeHHH UW CXeMa, BbIZeJIAA MOCTOAHHYIO COCTABJIAIO- 
Wyo C BeHYHHOH ¢,_ —=Qcos¢, OCylllecTBIAeT Wa3zsoBoe MeTeKTH- 
popauue. Jina BbINOMHeHHA YaCTOTHOrO pa3zeseHHA HeEOOXOAUMO BBI- 
MOWHeHHe ONOIHHTebHOrO ycJOBHa: upH i, —O n=l. Oro 


ycuiopue, KaK cCJlemyeT H3 BbIMIeCKa3saHHOro, He YMOBJIeETBOPAeTCA. 
QHO yOBeTBOpANOCh Obl TOJbKO B TOM CJlyyae, eCJIH BbIpaxKe- 
Hue (3) uMesIO Obl TaKOH BHA: 


i, ==c [cos (nwt + 9 — wt) — cos (nwt +- ¢ = of)| = 
= csin (nwt 4-4) sin wf, (4) 
T. €. TOK Harpy3KH JOJDKeH ObITb MpONOPLMOHaeH MPOH3BeEMeHHIO 
BXOMHOrTO H ONOPHOrTO HanpAKeHHH. Brot 3PPekT MOMKHO TOMYIHTh 


B (pa304UyBCTBHTeCJIbHbIX CX€Max, COHWe€pMallux BJIECMCHTH! C KBadpa- 
THYHOH XapaKTePHCTHKOH. 
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IIpuMemM xapakTepHcTHKy BeHTHJIA Bua puc. D5: 





i= au -+ bu’; 
di 
Hag a —L 26u: 
du I 
di ~ a+ 26u 
pr JTajee, B cxeme puc. 2 
l 
8 at cai ay ora 
O a+ bu, 
1 
r(—u_) = —_. 
il ( u,) a— bu, 
Q) 6) IloncTaBpuB 3TH BbIpakeHusa B 
opmyuly (1), nonyuuM: 
iia (opmyuy (1), mony 
@— KBaapaTHunad BOABTaMnepHanA Xapakte- 2bu,u 
PHCTHKA BEHTHAS; 6 — rpaduk conpoTuB.enna i ee  E (5) 
BeHTH.AS, ad 1 + 4aR° 


ITOT pe3sylbTaT MomyyaetcA TakxKe H B cayyae gmo6oro 3Ha4e- 
HHA OMOPHOrO HallpAxKeHHA H COOTBETCTBEHHO He Tpe6yeTca panee 
OFOBOPCHHOrO OFrpaHHeHHA O TOM, 4TO uw, AOJXKHO ObITb MHOFO 
MeHDIIe W.,. 


Ha ocuose cxembl puc.2 MoxHO HanucaTh CMeMyYOlUlHe ypaBHeHHaA: 


] 
se mee aoe ao y Uo 


l I 
U,==+u,— its as os 


| (6) 
Gye eg eae 
l 
Wee, a alt a gets 
i LR. (7) 
i, au,+6u,, | 
ig = au, + bu, , | 
| 2 f (8) 
i, = al,-+ bu, , | 
2 
iy au,-+ du, iy J 


; [3 : : ; } 

ta (b) — fg — ig ey), | 
i= 7 (is ti —ig—i,), » (9) 

[ 

J 


tt, — i, i3— iy. 
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BpipasHB 43 3THX yPaBHeHHH 7, NOyUMM. 


2b 


‘4 TT 4eR uiu.. (10) 


Ecun 
“== U,cos a,=U cos wf, 
=U ,cosa,—=U, cos (nwt + 9), 


AJIH TOKa HOJYUHM: 


: b 
— ear Cee [cos (wt — nut --- g) -+ cos (wt + nwt + ¢)]. (LL) 


~ 


IIpx n=41 mnocTosxHHadA COCTaBJIAIOLLan OTCYTCTBYET. 
pa a1 = ToK cocTaBuser: 


| b b > 
i= gar UY. cos Caan UU, cos (2t + ¢). (12) 


Jlo cuX Nop aA ympowlenHa aHanu3sa OblIO Npeynoso*KeHO, YTO 
Harpy3ka R yuncro akTuBHad. Ho we npeAcTaBAeT Tpy2HOCTH ONpe- 
weeHHe TOKa Harpy3KH MpH JO6OM JIMHeHHOM Harpy304uHOM COmpo- 
THBICHHH. EcJiu, HampuMep, Harpy3Ka O6jlalaeT HHAYKTHBHOCTHIO L, 
KpoMe aKTHBHOrO compoTHBseHua R, TO B ypaBHeHue (7) BMeCTO 


dt 
. — M4 # 
u,=i,R cnenyeT moctapute u,==i,R-+La. 


M3 cuctemb!l ypaBHeHul (6)-—(9) Tosyuntca AucddepenuuadbHoe 
ypaBHeune: 


4aL = +- (1 -+ 4ak) i, == 26u.,u.,. 


OuesnsHO, ¥TO NpH ==] NOCTOAHHAA COCTABJIAIOUaA paBHa: 


b 


n= = TadaR Vol, 09S P- (13) 


i 


Ilepemenuaa COCTABJIAIOINaA PdaBHa: 


b 
4 eee See U < 2 f —- ¢ 14 
Saal 
rae P= PR 





VMutepecHoO 3aMeTHTb, YTO TMOCTOAHHaH COCTABJIAIOWaA He HaMe 
HAeTCA NOM BJIMAHHEM HHAYKTHBHOCTH. 

pu 2-41 mocTosxHHad COCTAaBJIAIOWLaA OTCYTCTBYeT. 

Iipeamojox%xKHM, UTO IWeMb Harpy3KH COCTOHT H3 AByX BeTBelt 
(puc. 6). 

M3 ypapHennit (6)-— (9), yaHTbIBad, UTO B AaHHOM cylyuae 


bat et ged ge lg 
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tT 
di, 
Lo Lyk + L, fa ? 
HJIH 
" 
Tae Ti sce oy iy a 


NOJYYHM: 
. di 
i,, (1+ 4aR,) + 4aL, + i,,= 26u,u,, 


Puc. 6. ITlapanmeapxo : ding : 
BKJIOUeHHBI€ = Harp y3Ku. ig (1 -P 4aR,) + 4aL, dt + by, = 2bu,,u,. 





IJocrosHHad COCTaBAAIOWad MOABJAeTCA TOMbKO mph n=1 u 
onpenesAeTCA H3 ypaBHeHHki 


iy (1 + 4aR)) +i, 5 = bU_U, cos 9, 
io. (1-+ 4aR,) + i,,_ = 6U,U,, cos 9. 


Mtak, W3 MpeAbiaqyllero MOXKHO 3aKJIOUHTb, YTO KObILeBad CXeMa 
B CJly¥ae CHHYCOMAaJIbHbIX HalpAKeHHH Ha 3ax%KAMaX IPH J.06OH JH- 
HeHHOH Harpy3ke MOXKeT B COBePUIeHCTBE BbINOIHATD PYHKUHIO 4ac- 
TOTHO-(ba30Boro AeTeKTOPA. 

PaccMOTpHM NoBpeeHHe KOJIbILCBOH CXeMbI C KBaQPaTHYHbIMH 9uIe- 
MeHTaMH B CHCTeMe TeJleyMpaBJIeHHA, T. e. BMeCTe C reHepaTopamu 
HanpaxKeHHH H JIMHHel cBa3H. Hopaa cxeMa 3aMellenua n306pa- 
*KeHa Ha puc. 7, 

Bplpaxkeune (10) na ToKa Harpy3kH ocTaeTca jeliCTBHTeJIbHbIM 
OTHOCHT€bHO BXOAHOFO H ONOPHOrO HalpAxKeHHH ZH uU,, HO TeMepb 


SaAadHHbIMH CHHYCOH]aJIbHbIMH BEJIMYHHAMH ABJIAIOTCH He YIOMAHY The 
HallpxyxKEHHA, Aa 3. A. C. TEHEPATOPOB e, H €. HW CX€Ma J[OJI2KHA BbI- 


TIOJIHAT b 4aCTOTHO-(a30Boe ACTCKTHPOBaHHE OTHOCHTEJIBHO STHX 3. 7. C. 
OueBHAHO, UTO CXeEMa COCTaBJIAeT CHMMeTPH4HOe HeMMHelHOe conpo- 
THBJICHHEe AWA reHepaTOPpOB, TOKH KOT OPbIX COAeCPKaT HEYETHBIE BbBIC- 
Wve rapMOHHKH, [langenua HaHPxAKCHHA Ha COMPOTHBJICHHAX <. HZ 
Oy» 
BbISBaHHbie 3THMH TOKGMH, HCKaMaloT 939. J. C. e, I e os NOSTOMY Lu , 


HU, HECHHYCOHAaJIbHbI, T. e€, CCJIH 


(15) 


€, =E£,cos of, 
e — l 

e,==E, cos (n*! wt +9), oe 

TO 
=00 
i= y) A, cos (pot + ,), 
=1,3,5,... 
lie B, cos (va"' wf +7), 
ve:1, 3, 5, 
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[locTOAHHad COCTAaBJIAIOLUan TOKa Harpy3kH oNpeesineTcA cCpea- 
HM 3Ha4deHHeM BbIpankeHna (10), T. e. | 


T 
' 2b -_ 
oes EHK | uu dt A 





0 
T 
-4-J . 
A,B, { cos (pot +) cos (rn wf 4- %,) dE, 
u=1 3, Sa Hl) 3.9, if) 


fi 


@ 


[lombinterpasibHoe BbIpaxKeHHe HMeeT HEHYJIEBOe 3HAYCHHE TO.IbKO 
B TOM CJlydae, eCJIH 


+1 
ca wt 
Iro HMeeT MeCTO, eCJIH M— HeyeTHOe Wesoe FHCJIO. 


bp, Up 





RO cr 


by, ly 


Puc, 7. CxemMa 3aMeUL@HHA KOJbIeBOrO MeTeKTOPa C FeHEepaTOpaMH 9. J. C. 


lirak, B 9TOM cay4ae CxeMa MOJHOCTbIO He BbIMOJHACT POJlb 
tacTOTHO-(pa30B0ro AeTeKTOPA 3-34 HCKAKCHHOCTH HalIpAKeHHH UL, 


“WU. MO CpaBHeHWiO C CHHYCOHAaMIbHOH 9. A. Cc. PeHepaTopos. Ansa 
c 


vCTpaHeHHa HCKaxKeHH, HMed B BHAY, YTO COMPOTHBeHHA TeHepa- 

TODOB H AWHHM JIMKBHAMpOBaTb HeJb3A, Halo MOOMTHCA, YTOObI TOKH 
i 

nuTranua Oblau CHHycoudatbHbIMH. JpyruMu cjlOoBaMu, HYKHO OOeC- 

(leqHTb CHHYCOHAaIbHOCTb TOKOB MMTAHHA ¢, Ht, MPH CHHYCOHaJIb- 


HOM BXOJHOM HM OMOPHOM HalpAxKeHHAX WU, H WU, C COXPpaHCHHeM BCeX 
CBOHCTB CXEMBI. | . 
PaccunTaeM 3 ypaBHeHuit (6) — (9) 3HayenHA 7. HL: 
i =a, 2buu,, 
i, s=au,--2bu, u,,. 

UckaxKeHue TOKOB OT CHHYCOHAaJIbHOrO 3aKOHA BHOCHTCA Tlepe- 
MeHHO cocTaBumiolel u,. CneqoBpatembHo, HeoOxoHuMO noqo6patb 
(eflb Harpy3kH Tak, 4TOOb! OHA COCTABIAa [A NepeMeHHbIX TOKOB 
il Tpyapr MOH, sein, XXVIT. 16) 
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HHYTOKHOE CONpOTHBIeHHe. IlpakTuyeckH 93TO OCyHeCTBHMO NyteM 
WIYHTHPOBaHHA Harpy3ku OoIbWOH emKocTbIO (puc. 8), comporus.te- 
HH€M KOTOPOH MOMKHO MpeHe6peyb AVI MePeMeHHBIX TOKOB. 

Torga Aid TOKOB NHTaHHA NosyuuM: 


Lo au, 


L == Qu. 





———. 
bun, 


Puce. 8. Cxema 3aMeuleHHA KOMbUeBOrO AeTeKTOpa ¢ Harpys3Koi, 
WYHTHPOBaHHOH @MKOCTDbIO, 


Ilo opmysiam (15): 


NpH “== | 
b 
(aap UU ,cos ¢, 
i, == 0U_U, cos (2u¢ +9); 
MpH 2 >. | 


tyw = OULU, [cos (2, — 25)] ++ cos (2, + a,)]. 


Ha ocHOBe 3THX COOTHOUICHHE 





e e 
U1 aa | ag 
Htak, npn n=] 
areas ee 
ne (1 + 4aR) (1 + az) (1 az,)’ 
bE E 


@] 


Ue == (Ff az,) (i az,) COs (2w? +- ?). 


/Lna ynpoulenwa paccyxgennit npeanonaranocb, uTo zu Zz — 


aKTHBHbIe CompoTuBseHHa. He coctTaBaaer satpyAHeHuii poBecti 
pacueT H B Culyyae peaKTHBHbIX COMpoTuBJeHHit, 
Ecau 2, COCTOHT u3 ane Derg See 


ae » rl, C,, 
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TO 


p 438 ' 
E CUS (o,f coy “ ) 


i = a pee ee ie Sa ame ee ne te 2P 


Oo Dw New fee —— ] te 
If ar,)j@-+ a2 ow L --—- 
/ ST Sar MAE ecto 


Ecos (wt + 9— 7,4) 

















= 


< 


ees Saree etre ’ 


ger oenry i 
V (l + ar,)? + a (6t, — oe.) 





rte 
I 











o Lb —-— 
hy == arctg ak = aC, 
2 [+ ar, ’ 
} 
ere wl, 
J/,;==arctg —-———_ 
P+ ar. 


[loacTaBHB 93TH 3HaueHHA uu 4 u, B opmy.y (10), nosyuum 
3HayeHHe TOKa Harpy3KH. 


Takum 06pa30Mm, Halen TeoperuueckHit NyTb JIA CO3MaHHA 4a- 
CTOTHU-a30BOroO Pa3zzeAedHA C NOMOLIbIO KOAbLeBOrO meTekTopa, 
BBINOAHAIOULErO POb COBEPUIeHHOTO SvIeKTpHYecKorO (busbTpa Hu 
(a3soBoro MeTeKTOpa. 

IipakTuyeckH HCMombs0BasICA KBaapaTH4HHlil yuacTOK BOJIbTaM- 
iepHoH XapakTepHCTHKH MeMHOSAKHCHBIX BeHTWIeli Mpu pabore Ha 
MaJIbIX HallpAxKeHHAX. TakoH KOAbUEBOH BeTeKTOP npn coueTaHny 
C YCHJHTeIbHOH CX€MOH Ha MOJYNPOBOAHHKOBEIX TpHomax (B Cy4ae 
HeOOXOMHMOCTH HMeTb Ha BbIXOMe eTeKTOpa 3HAY4HTeJIBHYIO MOII- 
HOCTb) OOpa3yeT cTaHAapTHbI, HaexKHbii 3IeMeHT TeeMexaHuue- 
CKOH alnmapatypbl. 

SaMeTHM, YTO TaKve 2Ke CXeMbI MPHTOAHHI WIA YABOCHHA YacTO- 
Thl, Tak KaK B CJTyuae COBNAMeCHHA YaCTOTLI HAaNpPAKeHHH KOMbUeBAA 
CX€Ma BBIAeAeT, KPOMe NOCTOAHHOH COCTaBJIAIOWeH, A YABOeHHYIO 
"aCTOTy STHX HanpAKeHHH. Takve yABOHTeM YaCTOTbI MOryT 6bITb 
HCNOJIBSOBaHBbI B OIOKe CTATHYECKHX TeHePATOPOB YaCTOTHI B yCTDOI- 
CTBE TeJTeyMpaBJIeHHA. 


JIVTEPATYPA 
LF. B. No6Oposoasckunii, Anann3 Hennnefunrx MHOronomocHHKos, 


H3n. AH CCCP, 1947. 


2.8. H. MKutromupcekna, Jlunelinaa teopxa Konmpuesoro meTekTopa, 
«Pannorexuuka», 1952, Ne 3. 
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YHCJIEHHbBIM PACYET 3JIEKTPHYECKOPO MOJIA 
LWUJIHHAPHYECKHX SJIEKTPOJOB KOHEYHOM JUJIHHbI 


Acnupanm B. B, Hawneuxut 


1. PacueT MeTOOM CpeAHHX NOTEHLHAJOB 


Ilepppim, HanOonee rpy6bim npHOmMwKeHHeM MOA WJIMHHOFO O/- 
HOYWHOTO WHIMHApa KOHeYHOH JWIMHbI ABJINeTCA Moe OTPe3Ka paB- 
HOMepHO 3aps>xKeHHOH HuTH. B [J]. 1] norenwManbubli Kospdpuunent 
(4H COMpOTHBIeHHe pacTeKaHHlO) UMIHHApa onpememseTcH Kak 
OTHOMeHHe CpeqHero MOTeHUHala OCH IMIHHApa kK cCyYMMapHOMy 
3apAY, PABHOMePpHO pachpexevICHHOMY TOAbKO 110 OOKOBOH NOBepxX- 
HOCTH UHIHHApa. M3 npHaxiwula B3aMMHOCTH CjeyeT, YTO TAKOH we 
De3y.JIbTaT MOKeT ObITh NOTyYeH B BHAe OTHOIMeHHA CpeaHero M0- 
TeHWHalla GOOKOBOH MOBeAPXHOCTH IMJIMHApa K CYMMapHOMy 3apaly 
PaBHOMepHO 3apaAxKeHHOrO OTpesKa mpoBoratice HHTH, coBlaalo- 
ileH c OCbiO WHIMHApa. 

UToObl CHH3HTb JONycKaemMylo Mpu 3TOM TlorpelliHocTb, Heobxo- 
MMO OTBICKaTh TakyfoO CHCTeMy 3apAqoB, KOTOPan OG6ecreyna Ob! 
NOCTOHHCTBO NOTEHIMala Ha MOBepXHOCTH UMAMHApA Gosee TOUHO, 
yem no (JI. i]. 

TakuM O6pa30M, Mbl MCHOub3yem OOpaTHylo 3ajlauy TeopHu No- 
TCHUMada Kak MCpBbld 39TaM B pellenuu 3anaun J[upuxue. 

OtTpickaiHe 3akOHa paciipeseecHud 3apsnoB OyAeM NPOu3BOMNTb 
B CJleYrOllel] MOCJIeOBaTe.IbHOCTH: 

1) ompemzeteHne Bua 3apsioB (HallpHMep, ToUeUHbIe, JTHHelt- 
Hble, MOBePpXHOCTHbIe) H HX MeCTOpacnoo*Kenna; 

2) oMpemeslenHe BeJINUHHbI STHX 3apAOB. 

Ileppylo uacTb pelleHHA BbIMOHHM 6e2 MaTeMaTHYeCKHX pacue- 
TOB, TyTeM MoOopa, YYHTbIBaH Ba MpOTHBOPeYHBHIX TpeOoBaHHA: 

1) cucTeMa 3apAOB AOJIKHA ObITb BOSMOMKHO NPOCTOH; 

2) 3aaHHad NOBEPXHOCTh 3aPAKEHHOTO Tela NOKHA NO BOS- 
MOXKHOCTH TIPHGOJWKAaAThCA K HeKOTOPOH SKBHMOTeHIMalIN BbIOpaH- 
HOM CHCTCMbI 3apAZLOB. 

B Haulem CJIyuae BbULeIMM Ha OCH IUMIHHApa yuacTKH JVJIMHOH 
2!, 2h, Ql, (pac. 1). Bynem mowaratb, YTO Ha KayKAOM H3 HUX HaXO- 
HATCH AHHEHHbIA 3apsAl MOCTOAHHOU MIOTHOCTH t,=const, a Ha Top- 
lax UWIMHApa —ToveunHble 3apagnl g3. [[pouspemenHoe AeveHHe He 
@NUHCTBeHHOe H3 BO3MOMKHbIX H B HEKOTOPOH CTCICHH MPOH3BOMb- 
Ho, HeygauHoe NeleHve MOKeT BbISBATh rpy6ble OWHOKH. 

EcrecTBeHHO, UTO Mbl He MO%KeM TpeOoBaTb NOJHOTO paBeHCTBA 
noTelllivata No sce SokoBoh moBepxHocTu unNINHApa. Tlostomy 


lo4 
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norpe6yeM TOUHOTO paBeHCTBa TOTCHHWaNOB TOJIbKO B PHAe KOH- 
TPOJIBHbIX TOUCK. 

Ecau uvcao TakHux TOUeK PaBHO 4HCJIY HEH3BeCTHbIX 3apAOB, 
To 3aaua UMeeT y2Ke OMHO3HAYHOe pelleHve. B BplOope KOHTPOJIb- 
HbIX TOUCK TakKoKe JOMyCKaeTCH HEKOTOPaA MPOH3BOJIBHOCTb, OT yWa4- 

i 





Puc. |. 
a -- ORHHOWNWH UNAHHApuvecknit 3aeKTpo" KOHe THON “m.WHbI; «=O, J, 2, 3 — TOUKM KOHTpO.1A 
noTenumasjos; 6 — lIpHMepHoe pacnpezeseHne S1eKTPHUeCKHX 34PAaROb MO OCH ILW-IHH Apa. 


HOCTH KOTOPOH 3aBHMCHT TOUHOCTb pellle- 
nua. TIpHaitnn, KOTOPbIM PYKOBOACTBOBA- 
jwucb B ZaHHOM cJyuae, CJe2yIOUMH. 
Jniopa NOTeHUMaa BIONb 3aaHHon 60- 
KOBOH MOBCPXHOCTH IWHIMHApa MpeAcraB- 





jiser HeKOTOpy!IO KpHBy10. KOHTPOJIbHbIC Z 
rouku O, 1, 2, 3 spr6upasmucb Tak, UTOOBI , ) 
MAKCUMAJIbHbIe OTKJIOHCHHA MOTCHILHAJIOB rs J 

OT cpemHero 3HaveHHA TNOUy4aIWCb NPH- — Pue. 2, K pacueTy NOJIaA OT- 
MePHO OJHHAKOBbIMH, a CaMH KOHTPOVJIb- pe3ka 3apAxKeHHOH HUTH, 


HbI@ TOUKH HaXOJMWJIMCb MPHMePHO B TOU- 
Kax omHMaemoro MakcumyMa. Kak Buguo u3 puc. 1, TouKn 0, diz: 
3 HaxXOLATCH Ha GOKOBOH NMOBEPXHOCTH WHIHHApa HPOTHB CepeTHHbl 
Kak Oro H3 JIMHCMHBIX 3apaOB. 

Tlorennuast, cosmapaemblii Bp Touke P (puc. 2) paBHOMepHO 3a- 
pADKeHHEIM OTPe3KOM HHTH WaHHoH 2/;, cormacno (V1. 2| papBeu: 


1 Q y U;—2P + y? + (1; — 2) 








oO, = p57 In" 4 | (1) 
pe Macey 2b Uf (ly + 2? + — Ey + 2) 
HAH Hocwie mpeoOpasorannil 
] } 1+ 2’ Pree ee 
Co Gen | Arsh y +- Arsh yee (2) 


165 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


J | 
ees ee ' y 
Seana a : 2 iain ' (ie 
yy tpi yas. 
l j F j 


Pike 


OxcBUANO, 4TO NOTCHUMAJ KOHTPOJbHBIX TOHeK /=0, 1,2, 3 
MOMHO SANHCATS Kak JINHeHMy.O areO6panyecky.o PyHKUN.O 3apasoB: 


i 
?; = Aoee. [2..,% aia oF e Fe @ 9% 5 2373] ’ 


= ~() 


PAC Fy, 8), So — Gespa3Menunie KOI DDHUHCHTbI; a 
MepHoctb {{/ar]. 


33 MMeeT pas3- 
| Hlotpe6opas MHCJCHHOPO PaBeHCTBa ECCX 9, MomyyaeM cueTeMy 
AHHCHHBIX alireOpandeckuX YpaBHeHHit Cc YeTud.uA HeH3BecTubiMH. 
Hlanpumep, pH paguyce unmanigpa r= 0,017 u 9.-4xee, = 1] U0 & 
sae ; £ 

> 1OT'* nia cuctema uMecT cvicaycllut Bua: 

10,¢96684t, + 1,0215627, + 6, 210708r2 + 1,99999)y44 == 1 WO: 

9,575616t, + 7630318, + 0, 748439c, + 5,54931g, == 1 000: 

8, 27859 le) -+ 6, 7907072, + 4,677519z, -}+- 20, 124429, = 1 000: 

5, IGT it, +- 4695323, + 3,049516r, + 190, 59000g, = 1 090, 


| Pelius 3Ty CHCTEMY MCTOAOM TOCJELOBATe.IbHbIX HCKO“eHHE 
ACH3BCCTHBIX, MWoulyuaemM  3HaueHUA COOTBETCTBYIGULHX 3apaOB 4H 
WilOTHOCTeH: 


T == 92, 292-10- 12 /m; 
t,== 10,878. 1-12 i /M; 
tg = 20,410- 10-12 x /y:; 
Gx == 3,33348.10-12 4, 





Puc, 3. K pacuery cpeauero 
NOTeHNHada Noms. Pewenne o6patuoi 3aqaun Teopuu 


: NOTeHUvasia Ha 23TOM 3aKOHYeHO, 
Kaabii 43 JMHeMHbIX 3apa40B 7, CO32aeT Ha 6OKOBOH MoBepx- 
HOCTH UHJIHHApa HeKOTOPbIN cpeAHHH NOTeHuMa ?.,;» KOTOPbIH BbI- 
WHCJIMM KaK HHTerpasdl MO OTpe3ky MNpAMOH, NapawieabHOH ocH 2 
(puc. 3): 


d d 
l l t ] Daeg? ]— >! 
= OO == 7 nr . 
Pe pj 4ncey fb { ede ~ 4nee, a — |b { [Arsh r’ Arsh re | dz'— 
b b 











= tea T= |( -+- d) Arsh ae Vii+dP+r?e— 





Aree y 
—(1—d) Arsh-324 Yi —adP pr? 
—(1-b 6) Arsh + Yl bop pre 
+(1 =) Arsh" —VO— PF r* ]. 8) 
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Cpe HHH MoTeHWya.l M) OOKOBOd NOBEPXHOCTH IMLIMWApa OT ABYX 
TOUCYHbIX HCTOYHHKOB G3 PaBeH: 


2 2 











we | dz g < 
ee Se ee ee Ael =| = 
Po p3 Antes, 2! P Y r2 - ze Atecal g ‘) 
qs ty 2t 
ree Arsh— : (4) 


Iipexesibl wuTerpuHpopauua d u 6, cooTBeTcTBy,OulHe KpalHHM 
TOUKaM BCerO WHJIMHApa TO AJIMHe, BbIPaKeHbl B OTHOCHTCJIDHbIX 
e LHHHUaAX, TaK we Kak 2! HF’, 


ie ie 
IIpa — =0,01 BLICHCJICHHA as CuIemyioulee 3HaUCHHe CpeAHero 


noTenukada OOKOBOH MOBepXHOCTH IWJIMHApa: 
I 
Pop Anee, [aot mF) fF Mot, + 2393] = 


dee, 


i 2 19 - 12 
== —— [9,993t)-+3,716t, + 0,797¢, +5,99 14s] = ;-— 998,68 [6]. 


[lomyuewHoe WHCO BeCbMa 6JIM3KO K TIPHHATOMy paHee 3Haue- 
10-12 
HWiO MOT HWHasa KOHTPOJIbHbIX TOUCK te 1 000 [a] ). yero H CJIe- 
“0 
jopaso omaknaaTb. Tipn GovbuleM YuC/le HEH3BeCTHbIX BHIUHCJICHHA TO 
Woomysiam (3) a (4) MoryT BoBCe He MoTpeOoBaTnca, 
CYMMa 3apA/lOB, CO3MaOUIMX STOT MOTeHWMA: 
Q —= 2x, +41,7, + 4l,t) + 295 = 2-92,292 +-0,8- 10,808 4- 
+ 0,2-20,410 + 2-3,33348 = 203,979. 107" [x]. 


[LloreHiuasibHbli Kos pPpuuweHT OAMHOYHOrO UWHAMHApa MoJIyuaem 
KaK OTHOMeHHE 


_ ¥ep 19 98,67765 I - 
= Fe, 905,979 Fussy 1729998 [8/H]. 
I : | 
Kos nuveuT ag = == ——. 4,99647 [6/k] cootBeTcTByeT H3- 


A4ncey 2 Anetg 
necTHOMy B suTepatype [JI. 1], Haw6o1ee mpocTomy ycpeAHeHHio 
NOTeHLWHasa OT OAHOTO JMUIb JIMHEHHOrO 3apAda to H BbIUHCMeH MO 
BbIParKe HHO 


] | 21 2 
a! == T/Ash = V (x) +1 +a] (9) 


CueopaTesibHO, Hallie Gojlee TOYHOe 3Ha4eHHe MOTeHIMa/IbHOrO 

Kosbuuventa wa 2,01% wake nepporo mpu6unxKeHHA MO (5). 
Tlogo6ubie pacueTbl MpoBeseHbl AIA CeEMH Pa3JIMYHbIX PaAHYCOB. 
Ha puc. 4 npapeyeHa 3aBMCHMOCTb NOHHKEHHA CONPOTHBJEHHA 

pacTeKaHWio B MpoleHTaX MO CpaBHeHHio C OOUeH3BeECTHOK dopmy- 
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non (5). [tua HH>KeHePHbIX pacueTOB B Cslyyae HEOOXOAUMOCTH y4H- 
ThIBAaTb STY MOMPABKY MOXKECM PEKOMEHAOBATb Ce AYIOWMH NopAsoOK 
BbIYHCJICHHH: BbIUMCJIHTb MepBoe npu6sawxKeHHe TO (5) c m060it xe- 
Ja€MOH TOUHOCTbIO, 3aTeM 43 Tpaduka prc. 4 HalitH nonpapKy A 
Ht OKOHYATeJIbHO 





A% ‘ _ 
a=a!( 1 75h) (6) 


IIpw pacuete COMpoTHBJIeHHA pacTeKaHHio TpyOyaTOrO 3a3eMal- 
Tea 3HayeHHe @’ TO CpaBHeHHIO C opmyvioh (5) cneayeT yMHOKHTb 





G00! 002 0005 GO G02 0,05 Gi 


Pue. 4. Tlompapka Kk NOTeHUHaIbHOMy KOSppuNHeHTy OAMHOUHOrY 
NHIHHAPa KOHCYHOH AAHHbI HH K COMNpOTHBJeHHIO pacTeKaHHy 
TpyOuaToro 3a3eMJHTess. 


Ha 2, TaK KaK B HHKHEM TOJIYMpOCcTpaHcTBe pacTekaeTcA NoMOBHHA 
OOulero TOKa, a Ha MOBEPXHOCTbIO 3eMJIH HMEEM TOJIbKO 3epKaJIbHO 
oToopaxkenHyio CucTemy. BMecTO <e9 HEOOXOAHMO MOACTABHTb y/leb- 
Hy!O MPOBOAMMOCTb rpyuTa x. CyeqOBaTeJbHO, Nosyyaem: 


I 2[ /f {r\2 r Af 

Pe ~ ih Racers : een be pos < MR f 0 
R nal [Arsh r Vy (xr) + | ie x {lost R=R ( 40g <1 
“6! 
Ecan HeOOXORMMO YUeCTB BJIMAHHe 3aKPyIvieHHA 3KBANOTeHIHA- 
a BOKpyr KOHIa WHIBHApa, Momyyatolllelich mpu wupexmaraemoili 
cxeMe pacueTa, TO HavOosee Mpocro (HO H HauGoulee rpy60) ato 
MOKHO ClelaTb C/IELYIOULHM O6pPa3C0M: BMeCTO  JelicTBHTesbHoli 
AJHHbI UWAIHAApa Da MOAcTaHoBKH B (opmysy (5) B3aTb pacuer- 

HyI0 AnHMHy (puc. 5) 

l nacy = E — 0,75 5. (7) 
IIpea.taraemasn CxeMa pacueTa ae€T BO3MOXKHOCTb HCMO/Ib30BaTb 
Pe3yJIbTaTb! MpOBeAeHHOTO pacueTa JIA MOObIX MpoMeXxXYTOUNEIX 
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3Ha4¥eHHH payuyca, He Mo- 
BYOPAA TDyOeMKOrO cocTa- 
BICHHA HW peleHHA CHCTe- 
Mbl ypaBHeHHh. 

SuaveHng TOMpaBok 
HeJIb38A CUHTATb COBePUIeH- Puc, 5. PaxtTuyeckaa (1) w pacueTHaA (l yan) 
HO TOUYHDbIMH. CorlacHO  j.HHbI WHIKHEpa Mpu yueTe 3akpyraeHHs 
MpHHILHIly MHHYMyMa_ = II0- ROR. 

TCHILHaJIbHOK OHEPrHH TIP 

CBOGOTHOM PaCcIIpeeJIeHHH 3apAOB CJI€LyeT OMKUTaTb, YTO 9TH MO- 
IpaBKH HECKOJIbKO 3aHMKeHHI. boee TOUNbIC NOMpaBKA IIpH HeOOxoAH- 
MOCTH MOXKHO ObWIO Obl BLIUHCIMTh lO TOW Ke PacCMOTPeHHOH cxeMe 
pacuera, pH6eraa K CHCTeMaM ypaBHeHHi c OO/bIIMM YHCJIOM He- 








O00 = 0,002 G005 at 0,02 G05 Bt 


Puc. 6, OTHOWeHHE CYMMbI AONOMHHTCJIbHBIX 34PALOB K OCHOB- 
HOMY JIMHEHHOMY 3apaAAy NOCTOAHHOM NAOTHOCTH. 


H3BeCcTHbIX, HampHMep 20 uu 100. B paccMoTpeHHOM HaMH JHalla30- 
He H3MeHeHHe pamnyca 0,001 = - < 0,1 Nompapka Ha comporusBuie- 


Hue pacreKaHwio MeHs#eTca B Mpegestax oT 0,58 no 7% u craHoBHT- 
- f 
Ci MeHbUIeH 1% Mpyv Ss 0,003. 


IIpencraBsiseT HHTepec, XOTA H Gowee TeopeTHY¥eCKHH, elle OHA 
BeJIH4HHa: OTHOWeHHe BOOaBOUHbIX 3apAOB, paclipesesleHHbIx B 
KOHUax IWWIMHEpa, K OCHOBHOMY JIMHeEHHOMY 3apsy, paciipemeten- 
HOMy 10 Bcel QIMHe HHIMHIpa. Drot KosDulvenT u36bITKa 34- 
PAOB #,,5, XAPAKTePHSYIOWLWH HePaBHOMEePHOCTb paciipeseveHHA 
3apAxRoB MO JWIMHe IWMIWHOpa, yMeHbUJaeTCA Mp YMeHbIIeHHH pa- 
auyca WHiMHApa uw Mpespiaer Benmnuanny A Bp 4—10 pas. Hanpu- 
Mep Upw paguyce r = 0,011 Kooxdumuent H30bITKa 3apAqOB paBeH 
10.51%, rorma Kak A=2,01% (puc. 6). 

Ilocme Toro KaK HaHeHbl 3HaA4YeHHA To, Ti, To H G3, BbINHCJICHHC 
MoTeHivana B MOOOM ToUKe MpocrpaHcTBa yrKe He MpemcTaBwiaer 
TPyAHOcCTeH; ClekyeT JIHUIb BBIUHCIHTb Mo ctbopmyvie (4) cocTaB.isato- 
1WHe MOTeHUMala, OOYCJOBJICHHbI€ KAaXKbIM H3 JHHEHHbIX 3aPpAqOB 
B OTJLCJIbHOCTH. 

Jlia KOHKpeTHOH OILCHKH TPYOCMKOCTH BbIUHCIeEHHH Mo paccmat- 
DHBaeMOMY MeTOY TIpHBeyem cuemyioulMe Mannpie. Bpryvcenve Ko- 
xPPHIMEHTOB CHCTCMbI YPaBHeCHHH C YeETbIPbMA HEH3BECTHBIMH NoTpe- 
6oBpano 276 apudMmeruyeckHx onepauMi, pewrenue — 62, mposep- 
Ka — 28, uToro 366 apudmeTuueckHx onepaluH. 
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HaxoK Chic BeIHYMHbI No ycpreky maH Ta6lnue lpHpaBHeHo 
OAHOMy apndmMeTHueckomy jelicrButo. Brruncaenve cpeaHero noren- 
uaa MoTpeOopano 85 apHdMernueckux onepaunii. Tipn ypennue- 
Hit MHCIa HEH3BECTHBIX TPYJIOCEMKOCTh BBbIYHCeHHH OyzeT BO3pa- 
‘'aTb MPHMCpHO MpPONOPUHOHaJIbHO KBakpaTy YHCa HeN3BeCTHBIX 
PH COCTaB/IeHHH YpaBHeHHi Hw KyOy — MpH pewmrennn. 


2. PacueT MeTOAOM KOHeC4HDIX pa3sHocTen 


IIpHuuMnuasbHo Apyrad BO3MOKHOCTh UHCIeEHHOFO pacueta nos 
OVMHOYHOTO UBJIHHAPHyeCKOTO 3JIeKTPOMa 3akOUaeTCA B TOM, 4TO 
BMeCTO AuhMepenWHabHoro ypaBHeHHA NOAA pellaem coorTBercr- 
BYIOULyIO CHCTCMy a1reOpanyeckiix ypaBHeuult. Pacuet 3aTrpyauser- 
CH TCM, YTO MOCTAabJeHiiad HaMH 3aaua BHEIUHAR, H OONACTh, B KO- 
TOPOH HieM MOTeHWHad, Mpocrupaetca fo GecKoHeuHoctru. B mp aKk- 
THKE MOJCJIMPpOBaHHaA MOWeH CeTKaMH MHCKPCTHBIX 3JIEKTPHYeCKHX 
CONPOTHBJIGCHHH H3 9TOTO 3ATPYAHCHHA BbIXOAAT BB@JLEHHEM HeKOTO- 
POH NOAXOAAMeH KPMBOTIMIeHHOH CHCTeMBI O6OOMLEHHEIX KOOpAMHAT 
[-T. 4] 

B pa6dore [JI. 5] nokasauo, uTo pa NpHMeHeHHH KPHBOMHHELHBIX 
CeTOK, MpH6OJIMKeHHO COBNAaaIOWHX C KapTHHOT Mo.Is, KosMUeCTBO 
suceK MOKeT ObITb 3HAYHTebHO COKpallleHo. B nactoame pa6ore 
Oy1emM MovlaraTb, YTO MOTeHIMan B UCCeRyemolt o6macru (pue. 10) 
COCTOHT H3 JIBYX COCTABJIAIOULNX: 


? said: Q! -|- we (8) 


3a g’ Bbi6epem NoTeHItHa TOYeYHOrO 3apsa, MOMellleHHOrO B Ha- 
HaJle KOOPAHHAT, WH Ha30BeM ero rlaBHOH cocrapsasiouleh. Cerky 
Wit UMCJICHHOPO pacueTa HAH MOReHpOBaHHaA Mo_6epem Tak, uTO6bI 
pacieT MO Heh aBa aOcoMOTHO TOUHBIM pe3yibTaT MpH HawHUHH 
TOJIbKO TylaBHOH CocTaBsnloulenH @’. Ha3opem @” cocraBasollen uc- 
KaxKeHHA. Oa BOSHUKACT 3-38 CTAM4HA MOBEPXHOCTH WMAIMHApAa OT 
cept. IipH spr6ope dopmbl ceTkH ee yuHTHIBaTb He G6yyem. Tlo- 
STOMY BCH MOFpelwiHOCTh pacyeta IIpH TaKOH ceTKe 6yzeT O6VcTOBWe- 
Ha TOJIbKO COCTaBJIAIOULeH HCKaKeHHA Q”. 

B orauuue or [JI. 5] 6yzem uckaTb mpeo6pasoBanve KOOpAHHAT 
B BHe aHaJHTHYeCKOrO BbIPAKeHHA, NMO3SBOIAIOMLeETO BMeCTO CeTKH 
f(IPOH3BOJIbHOH (OPMbI MOJYYHTbh PpaBHOMepHyW. 

a) [1 peo6 pasoeaxue KOOpduxam. Ypasnenve Jlanuaca B ccbepr- 
qecKOH CHCTe€Me KOOP/AMHaT (pHc, 7) HMeeT CeLYIOULHH BHA: 


a 1 o@ 9 OY } Of « OF l O2y a 

do = aa 5R(R on) + arsine ae (sin Ia) Re sint 8 Oat == 05- (9) 

IiccieqyeM, Kakyio (bopMy mpumeT ypaBHenne (9) npu 3amenHe 
He3aBHCHMOH TlepemeHHoH R yepes R,. BykemM cuuTaTb, To cTapaa 
H HOBad NePpeMeHHble B PaCCMATPHBAaeMOM MHHTepBale CBAZAHbI B3a- 
UiMHO-OMHO3HAYHOH HM HempeppiBHoH dyHKuUHer 

R, = R, (R). 
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Koopanvatel f) H a CCTAaBHM 63 
H3MeHeHHS, TaK KaK OHH NepHoO/Nu- 
Hb H MPH HCCJIeJOBaHHH Moen F 
6eCKOHEYHO NPOTAMKCHHHIX OONACTAX 
MOryYT 6¢3 3aTpyAHeHHH faccMaTpH: 
BaTbCH B KOHCYHOM HHTerRaie, 

O6o03HauuM: 


RNR B= fy iR), 
ues 
7 a Sf (R); R —= Ry}, (R). 
(10) 
(© yuetom (10) yrapyeuue Jlanaaca 
mpeo6pasyetca B cylelyiowulee: 


Reco Oe se 


RUF, (RYE OR 


Pus, 7. Coepwuueckad  cHcTeMa 4k ae (R)}° Io (R) oF a Ri} + 


KOOpAHHAaT. 








cayenne nen 12 eee Se a 
RYLF(R)P sin 8 0888] RETF, (RY sine 6 Ot 





| Uo 
Iloc.1e yMHOKeHHA Ha Lis ()) MOvIy4aemM: 


fo (R) 
= Og a ie dp 
ie aR, {Ri [71 (RYP [2 (R) 3 Ri + wean iin #8 sin J ab) + 
oe a 





' R2fy(R) sin? 9002 
Buenem, o603HaAUeCHHY: 
oe re (R) fo (R); 
fo oem 2 -- ue 
ye fo (RY * 


OKOHYAaTEJIbHO NOJydaeM ypaBHeHHe AJIA HEOAHOPOAHO-aHH3OTpON- 
HOH Cpedbl cO ctepHyecKOH KPHBOJIMHeEHHOH anH3oTpomned: 


: O¢ 1 a px Ey 2% 
Re © a(R OR aR \ + Ran gan $m us m1) + R? jeer MNS) 


; sin? g Cae 


(11) 





IIponuaemMocTb (HJIH MpOBOAHMOCTb) TaKOH Cpesbl BbIpawKaeTca 
a(PQHHHbIM OPTOFOHaJIbHbIM TeH3OPOM BTOpOrO paHra: 


=, 0 0 
= ¢ <5 0 
0 Q ¢ 


a 
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PwaBHble OCH AHH3OTPONMH B3aHMHO-NepneHAHKyJApHbl (TeH3Op 
CHMMeTPHYeH) H CORNAMaOT C HalpaBJieHHAMM OPTOB cepHyeckoli 
CHCTeMbI KOOPAHHAT (TeH30p HMeeT TOJbKO AHArOHaJIbHble COCTaB- 
umioulve). Karka COCTaBJIMIOULaA MpOHHUAeMOCTH fp, &, &, ABJIAeT- 
cH (YHKUHeH TOJbKO paluyca. 

YpaBHeHHe iocIe Wpeo6pasoBaHHA MO-MpexHEMY OCTAJIOCb IJIKT- 
THUHbBIM, UTO BMOJIHE COrsacyeTCA C H3BeCTHbIMH TOJIOXKEHHAMH Ma- 
TeEMaTH¥eCKOH PH3HKH O 3aMe€He He3aBHCHMbIX T€PeCMeHHbIX B AK)- 
(PENCHIHAIbHbIX YPaBHEHHAX B YACTHBIX MpoKsBosHplx {JI. 6}. 


Bpl6epem mpeobpasytoulyio PyHKILHIO R=, KOTOPOH cooTHeT- 
CTByeT 
| | ) 
hy (HS R? ; hy, (R)=—pR=—R ; 
2g =U (RF fe R= — a5} == py = 
eae : Re RE oR 


[ipoHHilaeMOcTH BO BCeX HanpaBJIeHHAX B HalieM cJlyyae MO.ly- 
l 
UMJINCb OJHHAKOBBIMH: £, == Sy == Spe T. €. B HTOre HiBep- 
] 
CHM Mbl HM€CM yoKe H3OTPOTMHYy!O, HO HEOAHOPOAHylO cpesy, Noe B 
KOTOPOH onucbipaeTch AHpPPepenHabHbIM ypaBHeHHeM 


i 9 1! de 1 @ yssin dg I ee 0 
R? OR, (Ri R; AR | a ae Ry sitt ry og (ae Re a0 7 t sin? 6 Caz ee ote 
HIM TlOCIe 3IEMCHTapHbIX Wpeobpa30pannit 


“ 1 d@o , ctg§ aa | O29 
tag R? aT aa R? aah Ris sin2 6 dad = 0. (13) 


Ecuiw pacCMaTpHBaeMoe Mowe MWJIOCKOMepHAMaHHoe, TO NocJles- 
hee CjlaraeMoe ypaBHeHnus (8) O6palllaeTcd B HyJIb, H Mouyuaem AHq)- 
(bepeHUMaJIbHOe ypaBHeHHe: 


O29 G24 ctg 8 dy | 
aR? + aa pe RE 7 oe 





YpapuenHe (14), KpoMe ykKa3aHHOrO BbIIWe BbIBOZa, MOKeT ObITE: 
nowyueHo MO Kpaliveli Mepe elle ABYMA NyTAMH, [iepBbl WyTb 3a- 
KmouaeTCA B TOM, U4TO ypaBHeHHe Jlanvaca B WHJHHApHYecKOH Cit 
creMe KOOPANHAT NpH CHMMeCTPHH BpPalleHHH MOMKHO 3aNvcaTb | 


BU e: 
Od O% 0 Og ea 
0p 95) baz (Pos) => (15) 
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KOTOPbIH COOTBeETCTBYeCT YyPaBHeHHiO IIOCKOMapa/WIebHOrO NOJIA B 
HeEOMHOPOAHOH cpese: 

e) Ke 3) Op\ 

5 (ox) +a (to5)=° = 


Poab MepeMeHHOM MmpoHHaemocTH urpaeT paauyc p. Ha ypaBHe- 
Huii Tuna (16) mpHMeHiMo kKOKMopMHOe mpeodbpaso0Banne o6macrTH, 
WaCTHRIM CulydaeM KOTOpOrO saBsAdeTcA HHBepcHsA. Koxndopmuoe mpe- 
o6pa30BaHHe mpuMexaocb I]. M. Eropoppim mpu pa3pa6oTKe HOBOrO 
MeTOHa MOJeJHpoBaHud rocKoMepHANaHHDlx Mosel [J], 7]. Tloqo6- 
ible yKa3aHHa uMe1oTcA B COopHHKe [JI. 8}. | 

Jipyrofi nyTb COCTOHT B IIpHMeHeHHu KBa3HKOHMOpMHbIX oOTOOpa- 
Kenn [J]. 9 a [J]. 10]. Ypapuenu.o tuna (16) cootBeTcTByeT CH- 
CTeMa 93JJIMMITHYeCKHX ypaBHeHHH MepBoro mopxAAKa 


gO2 208; 0d oo 

ox oy’ oy Ox’ 
KOTOpad OCTaAeTCH HHBapHaHTHOH TIpH 3aMeHe He3aBHCHMBbIX NepeMeH- 
HbIX) APyrHM#, CBA3@HHbIMH C IMePBbIMH YCJIOBHAMH KoutH-Pumaua. 


6) Boteod pasHocmHex coomHomenua, CocTaBuM pa3HOCTHoe 
ypaBHenHe, CooTBeTCTByIOIee AnpepeHMaIbHOMY YPaBHeHHtO (13). 
ilaa storo oGpaTumca K puc. 8 H pa3sOxXUM PyHKUMO ¢Y B cocel- 
ux ¢ O Toukax B pad Tenmopa: | 

2 
ay 
fie (Ro -+ A) = Fo = G1?p ay PRR ae ae 4 
as | 
3 == 9 (Ro — 43) = Fo — 93? pg + 7 PRR +? 
> (17) 
. i Oo} 
Qy == P (Ny + % 9) == Py + 90g DT Pa 
4 
O4 == 9 (fp — 04) = Po O4P gt “> Poy eYierce 
13 
== 9 (%9 + Y5) == Pot 15Pa Be are Cs 
aa . | (18) 


-_ 


p 6 
Pg =F (%0 Yo) = P0 — Yo?a TZ Pao +... 


3necb 4HCeHHbIe HHeKcbI OOO3HANaIOT TOUKY, K KOTOPOH AaHHas 
BesIHYHHAa OTHOCHTCA, a SyKBeHHble — Ty MepeMeHHyio, MO KOTOpOH 
npouspoxuTca AHPepeHunpoBaHHe B TOKE 0. 
... Orpanwuumcd WepBelM HM BTOpbIM UNeHaMH pasMOKeHHA H pac- 
CMOTPHM Bbipaxkenua (17) u (18) Kak cucTeMy ypaBHeHHii OTHOCH- 
TeJIbHO NpOHsBosAHBIxX Y. War ceTKH NoOMOKHM PaBHOMEPHbIM, 


é. 034; O00: Y= Ye—=1; 
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Puc. 8. K pacuery metogom cerok Pue, 9. IkBuBaeHtHaa CX€Ma 3emeHTa 
no opmysie (21). O6 bea. 
a PaNHyc BbIDa3HM B OTHOCHT®@JIbHbIX C@HWHHW aX: 


Jaa 


a 


Torga noJlyquM pasHocruple BbIPAKeHU JA TACTHDIX NpOHSBO 





HbIX: 
ws aes aA ny sais ¢ ar ee + pyr Qe. 
PRR ee az ’ Pr ace 9a > LH OT 32. a 
(19} 
ge _ SF b-- 20. | ty 
sd is 25 ’ 2a 2 ’ ?.. a oa 





lloncTapsiand HalimeHHble 3HayeHHA (19) 8B ypaBHenue (13), NOU 
pacueTHyi0 POpMyJy, CBASbIBAIOLYiO MOTeHILMaJIbl TOUeK O12 3. 


4, 5, 6 npu §=A0: 
l ] ; | 5 - 
2 E + eT Tyan oe Po == Py + Ys + cap! =o pt Pao 
{ ‘ inte ay fy Ps + $5 Ory: 
T Yap | ~ 789 | Ob ase eo 
wt Go1ee KPaTKO: 


(ky 4 ky hy t+ Ry Rs + Rg) Gy = Ry, -F Rg Pg-+ Roy + hyQy + 
+ Rss + hee. (21) 


Buipaxkenne (21) COOTBETCTByeT CBAH3H MeKLy NOTeHLNaaMit 
Y3NOB QI€MCHTAPHOH M¥YeHKH TpCcTpauctTBeHHOH ceTKH aeKTpHye- 
CKHX COMpPOTHBJIeCHHH (puc. 9), ecu nog k, MOApasyMepatb BeJH- 
THHbI, NPONOPILMOHAJIbHbIe MPOBOUMOCTAM COOTBETCTBYIOULHX BeTBeli 
k,==— . llostomy dopmyaa (20) Moet naiitu pa3sHoo6pa3Hoe mpn- 


ri 


M@HeHHe: 
1) Mp uuceHHOM pacueTe MeTOZOM ceTOK TPEXMePHbBIX MovleHl, 
B NaCTHOCTH JIA COCTaBJeHHA MporpamM MpH pa6ote Ha 6onpminx 
WM@POBbIX BbIYHCJIMTEJIbHbIX MaLINHaX: 
2) MpH pacueTe 93eMeHTOB CeTOK 3 SJIEKTPHYECKHX COMPOTHB- 
A€HHH AA MOjesell TpexmMepHbIxX none: cerKa AHCKPeTHBIX coMmpo- 
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THBJICHHH =MOKET MPeCACTABATS BOW HCCuIeAyeMylo O6NaCTh WAH 
TOJIbKO YaCTb ee. 

Bocayyae CHMMeTPHH BpalleHHH Nowe OMNCbIBAaeTCH ypaBHeHHeM 
(14), KoTOpoMy cooTBeTCTByeT Tak>Ke COKD4illeHHOe MO CpaBHeRHio 
c (20) pasHocTHOe COOTHOUIeHHe: | 


1 : N 
2 | + Tart | Po= Pr + 3+ ora! “5 ete ) e+ 


] nN 
+ ap (1 ets) Py. (22) 


Oco6oro paccmoTpeHHaA Tpe6yT To¥KH Ha OCH BpallleHud z, Tak 
Kak Aid HHX §9==0 u ctg@ B dopmysax (20) u (22) o6paulaetca B 
OeCKOHEYHOCTb. Culeq0BaTebHO, HEOOXOAHMO Mpeobpa30BaTb HCXO,2- 
Hoe AupepeniMastbHoe ypaBHeHue (14). 

/,ud TOWeK Ha OCH BpallleHHd NpousBosHad OT ¢ B HalpaBaAeHHH, 
M€pNeHAWKYJAPHOM K OCH BDpallleHHA, OJDKHA PaBHATbCA HyJO, Tak 
Kak OHa HE MOKET ObITb OMHOBPEMeHHO KOHCYHOM BO BCeX Halipan- 


6) 
JeHHAX a, TakuM oOpa3om, ctg a mpH §=-O mpespaiaetca B He- 


OMpeAeNeHHOCTb, KOTOpy!O pacKpbipaeM, NpHmMeuad npaBuao Jlonu- 





Tad: 
dg, or 
) 06 | a6 02 
4 -?\| — jim —f|—] —2? 
lim (ote 4 Ge) = Him a{ | =e 
cos? § §=0 


Ypapuenuve (14) npeo6pa3yetca mp 3TomM B cwemyioulee: 


O20 2 0% 
oer te apr =O. (23) 


COOTBeETCTBYIOLLee Pa3sHOCTHOe ypaBHeHHe OyseT: 
; 2. * 4 é 
2 (1+ Gp |= 01+ e+ app oe (24) 


EcrecrseHHo, uTo BbIpaxkeuwa (22) u (24) raxxe MOryT HCNOWIb- 
3CBaTbCH Kak MPH YHCICHHOM pacueTe, Tak HW MIpH MOMeMHpOBAHHH. 
B uacruoctu, Han6olee wHTepecyiolly!o Hac YacTb IIOCKOMepHAH- 
@HHOTO NOJIH MOMKHO MOJe/IMPOBaTb B 3JICKTPOJMTHYeCKOH BaHHe 
C HaKJIOHHbIM HOM. Bonee yqasennyo o6acTb, yxoualyio 3a mpe- 
W€bl BaHHbI, OOBIYHO HUKAaK He YYHTHIBAIOT, UTO BHISbIBaeT ONpene- 
A€HHble MorpemHocta. Ecaa HeoOxoqHuMo ycTpaHuTb 3TH norpel- 
HOCTH, TO BO3MOXKEeH C/leTyOuUlNH NyTb. BuemHiorw o6smactb nyTeM 
HHBCPCHH OTOOPaKaeM BO BHYTPEHHIOW, a 3aATEM NO MpeMOKeHHIO 
HM. M. Teresb6aymMa 3amMeHsemM CeTKOl aeKTpHYecKHxX CONMPOTHBuIe- 
HHH. JpyruMM COBaMH, CeTKa CONpOTHBIeHMH saABIseTCA mpucTaB- 
KOH K MJIOCKOMepHWvaHHOM BaHHe, a CaMa BaHHa — HeHCcKaxKalo- 
LeH. 

YcTpaHenHe HCKaxKeHn CTeHOK OObeMHBIX IJIeKTPOJIMTHYCCKHX 
BaHH BbBINOJHHTb NPHHUHNHaIbHO TaKHM Ke MyTemM. 
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50° 60° 70° 
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Puce. 10. Kapruaa 9aeKTpHYeCKOrO NOAA 3apAxKeHHOrO UWHJHHAPHueCKOrO 3neK- 
TOVOAa C OTHOWEHHEM AHaMeTpPa K AaHHe 2:3 B TedcTBHTeJbHOA ME PH AHAHHOH 
IIOCKOCTH, 


B) []pumep pacueta. Tpe6yetTca pelluTb BHellHIoIO 3anauy JIn- 
PHXJIe Qin KOHeYHOrO UMWIMHApa C COOTHOWIeCHHeM AMaMeTpa K AH- 
He 2:3 (pic. 10). II[peqnoo*xuM, 4TO NOBEPXHOCTb UHIHHIpa HMeer 
MOCTOAHHbI moteHunan 100 6, a 6eckoHewHO yateHHag rouKa 0. 
LlMiuHap Taxkoit Koudurypanun HeBbITOMHO PaCC4HTbIBaTb MeTOOM 
CPeHHUX MOTeHIHasOB H3-3a MaJIOH OTHOCHTCbHOHK JVJIMHBI. 

Ilocme wHBepcuH B JHOO0H H3 MePHAMAHHBIX MvIOCKOCTeH BMeCTO 
MpAMOYFObHOrTO KOHTypa WaiuHapa ABC (pune. 10) monyuaem 
KOHTYp A,B,C, (pue. 11) cocrosmMh u3 OByX Myr OKPyKHOCTeH. 
B wHBepcHOH MAOCKOCTH MPHHHMaeM PaBHOMePHbIH War CeTKH. 
B yelicrauTreibHon Maockoctu (puce. 10) war no paguycy nowyya- 
eCTCH H€PAaBHOMePHbIM HW COOTBETCTBYeT PACCTOAHHAM M@2XKAY SKBHTO- 
TeHUHaJIAMH TOYeUHOTO 3apsa, MOMeLWIeHHOTO B HavasiIe KOOpP,H- 
Har. 

Jina Kaxkgoro y3la ceTKH ClipaBpeqiuso ypaBueHHe (22) sn60 
(24). Jaa y3t0B ceTKH BOJIH3H TpaHH UWIMHEpa MpHMeHHMO pas- 
HOCTHOe COOTHOILeHHe MIpH HepaBHOMePHOM Ilare CeTKH B HHBEPCHOH 
ockocTH, NomyyenHoe us (14) u (17) aHanormuHbim O6pa30Mm, Kak 





H (20): 
] 
isagt R2898 "i +A tg tete® I aera a (a pay 1 ala, a5 Cea 
ssh 1 2 ctge (25) 
Rae) © T Rate) 
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Puc. 1]. KapTHHa oad B HHBeEpCHOH MepHAHAHHOH MIOCKOCTH, 
cooTBeTcTBylomad puc. 10. 


B urore NowyyaemM CHCTeMY JHHeEHHBIX areOpawgecKHx ypaBHe- 
HHil C UHCJIOM H@H3BCCTHBIX, PABHbIM UHCJY y3JI0B, B HallieM C/1yyde 
86. Cuctema ypaBHeHHH npvOmmKeHHO pellieHa MeTOJOM HTepallun. 
Hauaypyuple 3HaueHHA MOTeHIMaOB NOyYeHbI MOZeMpoBaHveM 
B 3JIEKTPOJHTHYeCKOM BaHHe HW MpuBeweHbt B puc. 1] (BepxHan WHO- 
pa OKOJIO KaxKAOrO y3a ceTKH). Pesy/IbTaTbI pacueTa, KOTOPbIH BeJ- 
CA ¢ TOUWHOCTbIO NO TpeTbero 3Haka, TaK%Ke MoKa3zaHbl Ha puc. 11 
(HMKHAT Wudpa OKOO KaxKAoro y3a). 

CemeficTtBo SKBHMOTeHIHaeH B HHBePCHOM MVIOCKOCTH MOKa3aHO 
Ha puc. 11, a doce O6parHoro Npeo6pa3sonanua — Ha puc. 10. 
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IIpH pacuere Heo6xoRHMO BHIURCIeEHHe KOIpPHLNeEHTOB BAMAHHA 
k; (21) aaa kaxyoro yaa cerku. Ueptuts KapTury nossa B WHBepc- 
HOH TWIOCKOCTH He OO83aTCJIbHO, JTO MOXKHO eaTb HeMocpeACcTBeH- 
HO B JeHCTBHTebHOH MocKkocTu. Toukn 0, 1, 2, 3, 4 Ha puc. 10 a 
1] SkBYBaNeHTHBI Apyr Apyry. Mosromy pasyoctubie ypaBHenus 
(22), (24) w (25) MoxHOo TomyaHTh uM WHBIM MyTeM, He IpHGeran 
K MpeoOpasopanw KoopyMHaT. OxHako Mpeo6pa3s0BaHHemM KOOpdU- 
HaT YOOHO HOIb30BaTbCA BBHRY TCOMETPHYeCKO! HaraANHOCTH 1 
ACHOrO @u3nyeckoro cMbICa. Kak BHAHO M3 cpaBHeHua puc. 10 x 
11, Mowe B HHBepcHol MIocKocTH Noyansoch Golee paBHOMepHEIM, 
H BOSMOXKHbIe OTKOHCHHA Sowee 3aMeCTHHI. 


Buispoupi 


1. YrouHeHHbIit pacueT COMpOTUBAeHHA pacTeKaHHIO OAMHOUHOTFO 
TpyOuaToro 3a3eMJINTeIA PeKOMeHAyeTCA MpOW3sBOMHTb NO copmy- 
fam (0) w (7) wu MpH HeoOxoxquMocrH yunTEIBaTs Nompasxy A no 
cbopmyvie (6). 

2. Ifonpaska A k COMpoTHBAeHHIO pacTeKaHHlO B AMaTIa30He H3- 
MeHeHHH panuyca 0,001 at< 0,1 MeHsteTca B mpenemtax 0,58 no 


7% wu menbute 1% npw -- <0,003 (pu, 4). 


3. YTOUHEHHEIM MeTOR CpeAHHX NOTeHWHaNoB yo6eH BAA onpe- 
AeJICHHA COMPCTHBJIGCHHA paCTeKAaHHIO 3JIeKTPONOB Tako fopMbl, 
IIA KOTOPOH JIeTKO NOLOOpaTh SKBHBAJICHTHYIO CHCTeEMYy 3apsHoB, 
HalpuMep, JJIMHHBIX WYIMHpos. 

4. Vnpepcua 8 mpocTpaHctTBe CBOAUT BHELIHIOW 3anayy JIupuxje 
K BHYTPeHHeH Ww MO3BO/IAeT GONee PAIMOHAJIbHO MPOH3BOAHTb BbIUH- 
CJICHHH MeTOJOM CeTOK. 

5. PasHocrHoe ypaBuenie (20) Moxer ObITh NOTe3HLIM Mp Mpo- 
eCKTHPOBaHHH MPHCTaBKH K OOBEMHOK WH NIOCKOMepHAHaHHOH 3/1eK- 
TPHYeCKOH BaHHe B BHJe CeTKH JJICKTPHYeCCKHX COMNpPOTHBIeHHE. 
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IJIEKTPOXUHAMHYUECKHE IMIPOWECCHI 
B ®EPPOMATHHTHOM TEJIE, 
XAPAKTEPH3YEMOM NPAMOYPFOJIBHOM NETJIEM 
FHCTEPE3SHCA 


Kano. mexx. Hayk, Oouenm B, M. ®packun 


Panee [/JI. 1—8] Obl paccMoTpeHbI 31eKTPOAMHAaMHYeCKHe TIpoO~ 
eCChl B TAaKHX (ePpOMAPHHTHHIX Teslax, XapakTepH3yeMbIX MpAMO- 
YrOJIbHOH MeTleH rucTrepesuca, KOra MOMKHO He YYIHTHIBATb pa3sMar- 
HHUMBAaIOLero elcCTBYa ToBepxHocTH TeJla. Kpome toro, Huccrelo- 
BaH Wpowecc NepeMarHu4ynMBaHHA Tea cepwyeckoH (OpMbr B alle- 
puonuyeckom Hove [JI. 4]. 

Bo3kevcTBve CHHYCOHAaIbHOrO M@TrHHTHOTO Moun Ha Wap Onlio 
NOApO6HO PaccMOTPeHO JIA CUy4YaHt OTCYTCTBUA MOTepb Ha rucrepe- 
suc [JI. 5] uw gaa cayyad yyera moTepb Ha rucTepe3sHC B CaObIx. 
nomax [JI. 6]. 

Hekotopble mpakTHyeckve cJlyyaw TIpHMeHeHux eppOMarHHTHbIX 
Tel B CHJIBHBIX IOJIAX, a Take OOUMe BONPOCh! TeOPHH AHHAMHKY 
HAMArHHuMBaHHA TIpHBOAAT K HeOOXOAUMOCTH HCCIeNOBAaHHA Npo- 
lmeccOB B TAKHX TelaX, XapaKTepu3VeMbIX NPAMOYTOJIbHOH MerTIek 
rucrepesuca, B HacToaleH paboTe paccMaTpHBaloTca 3IeKTpOMar- 
HHTHbie Wpowecchl B OJHOPOLHOM (beppOMaTrHHTHOM Lape, MOMeLLeH- 
HOM B CHJIbHOe MepeMeHHOe MAarHHTHOe NMOVe. 

OuesBuAHO, ITO HepexOWHbIh pexKHM OyeT 3aBHCeTb OT TOTO Mar- 
HATHOrO COCTOAHHA, B KOTOPOM lap HaxOMHJICA K Hayasy Wpowecca. 
Hywke paccMOTpeHb Mpoweccht B Wape Np ABYX HaWaJIbHbIx ycJIO- 
BUAX: 

a) K Hayasy Mpouecca Wap Obll MOMHOCTbIO HaMarHHueH B Ha- 
NpaBJIeHHH OTPHWAaTeJIbHCH OCH 2; 

6) kK Hayasly Mpolecca Wap Obi MOHOCTbIO PpasMarHHyeH; On- 
peeeHve MOJIHOCTbIO Pa3MaTHvYeEHHOrO COCTOAHMA IIA Tela, xa- 
pakTepH3yeMoro TIpaAMOyro/JbHOH NeTeH Trucrepesuca, Oyker Wao 
HMKe. 


1. TipexqsaputTeibHO HaMarHnyeHHbIK wap 
B padore [J]. 4] Oplm0 moka3saHo, YTO NHepeMarHHUKBaHHe Mpeg- 


BapHTeJIbHO HaMarHu4yeHHorO Wapa (pasuyca R) CBA3aHO C MposBH- 
>KeHHeEM IMJIHHpHueCKOH rpaHnilbl pawuyca r (pc. 2) pa3sHo Hamar- 
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HHYeHHDIX OO6NlacTeH OT epuHdepun Kk WeHTpy Wapa nox sBo3yzer- 
CTBHEM NOCTOAHHOFO BHEWHeroO MOA HallpAxKeHHocTH F7 

Jia CKOPOCTH ABY2KCHHA FpaHHibl (B OTHOCHTeJIbHbIX eA HHMILAX) 
NOYYeHO BbIpPaxKeHHe 


dx _ K3-— (1 — x2)*/2 (1) 
a «fin LO)" _ aye | 
x J 
rie x=; 
R , 
t'—- (1b — OTHOCHTeJIbHOe BPeMg; 
{f — BpeMa; 
0 FRB, 


J — HaM@arHHYeHHOCTb BELILECTBA: 
¥ — 2uIeKTpHYeCKad MPOBOZHMOCTH; 
B,— CKayOK BeKTOpa MarHHTHOM WHAYKUMH MpH HanpaAKeHHOCTH 
MOJIA, PaBHOH KOSPUMTHBHOH cute H (MpAMoyrowbHad NeTaA 


rucTepe3uca); 


AH =H, —H.,,. (3) 
| TlycTb BHeWHee Tome H3HEHAeTCA MO 3aKOHY 
H =H, sin ot. (4) 


Torga Ji CKOpOCTH (B OTHOCHTeJIbHbIX eC HHHIax) ABHKeHHA DPOH- 
Ta BOJHbI MOJYYHM BbIpamKkeHHe 


es: ee 7 
is G Sin w’t —+2)\ +5 -(— 48) 
ao ee eu ey (9) 
x E ak ae —(l — #0)! | 
x 


SHeCb BBOJIHUTCH OTHOCHTCJIbHaAH YIFJIOBaAH YaCTOTAa: 


ol == 7-0, (6) 


HuddepenivasbHoe ypaBHeHHe (5) He MPHHaAJIexKHT K H3BeCT- 
HbIM BHfaM HHTerpHpyeMbIX ypaBHeHHH. TakuM oOpa30M, eCJH 3a- 
maya o cbeppoMarHuTHOM IlWape BO BHe3allHO BO3HHKIICM CHJIbHOM 
MocTOAHHOM nove [JI. 4] nmpnBeswa kK HHTerpaJly, He BbIpaxKaeMomy 
M3BeCTHbIMH (yHKUMAMH, TO 3afaya O Wape B CHJIbHOM CHHYCO- 
HaJIbHOM MOJle IPHBOAHT kK Aumepeniva/IbHOMy yPaBHeHHIO, KOTO- 
poe He MOKeT ObITb pellieHO B H3BECTHBIX PyHKuUHAX. [lo3Tomy pe- 
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ieHHe gHddepenwvanbHoro ypaBHeHHA (5) MpOHSBOAHTCA 4HCJICH- 
HbIMH Me€TOJaMH. | 7 


BpipaxKkenve (5) MOXKHO paCCMaTPHBaTb Kak 3aBHCHMOCTb MOJl0- 
YKCHHA (PPOHTA BOJHbI (a CME MOBaTebHO, H CKOPOCTH) OT BPeMEHH. 


H, aH 
TlpH 3Tom mapaMeTpaMH ABJIAIOTCA 3 aa H ow’, BBeweHHe OTHOCH- 


T@JIbHbIX CAHHHH COKpalliaeT YHCJIO TMapaMeTPoB,. 


IIpousBeyeH pacueT AA MpeABapuTestpHO HaMarHHyeHHOrO wapa 


H . 
IipH CACAYIOUIHX 3Ha4eHHAX NapaMeTpos:. FH; = 


I . ' 
10 000 ’ 





papHa oT | go 1 000. 

[na uuceHHoro pelleHHaA And- 
(bepeHUHaJIbHOrO ypaBHeHHA  Mph- 
MeHeH MeTOX Quuepa. IlpH  3TOM 
He3aBHCHMOH TepeMeHHOH CYHTaeM 
x, a Mpupautenue Ax Oepem B Mpe- 
nenax oT 0,01 no 0,05. 

a) ITepeviit nonaynepuod. Ha- 
YaJIbHbIMH YCJIOBHAMK WIA TepBoro 
lowynepHogsa cuntaeM x= 1, t=O 
HM Wap MOJIHOCTbIO HaMarHHyeH B 
HallpaBJIeHHH, OOpaTHOM BHeLUHeMYy 
noo (ik mMepBoro MosynepHosa). 

Ha puc. | nocTpoeHbl AuHaMHue- 


dx 
CKHe XapakTepHCTHKH ap (x) Was 


nepsporo nosynepHona. Tipu ofHou 
HW TOH Ke aMIIHTyAe HapAKeCHHOCTH 
BHeELUIHerO MOA ITH XAPaKTeEPHCTHKH 
B 3aBHCHMOCTH OT YacTOTbl wo! MOXK- 
HO pa36uTb Ha ABe rpynnbi. [lpn 
»HH3KOH* YacTOTe Wap ycleBaeT 7 
B TeyeHHe MOynepHogsa momHocTpIO §=6Pue. 1. Awnamuueckue xapakTepu- 
nepemarnututeca. Ip stom nporecc cTHKH. Heppbit noaynepHon. 
HaynHaeTca (xX == 1) uw 3aKaHyMBaeTCA | 

(x==0) GecKOHeYHO GOo/bWOH CKOPOCTbIO ABYKeHHA PPOHTa BOIHDI. 
lipu ,BbICOoKOH“ yacToTe Wap He ycneBaeT B TeyeHHe Nosynepnvosa 
MOJIHOCTbIO TI@peMarHHTHTBCH HW Mpolecc HayHHaeTCA C OeCKOHEYHO 
G6OJIbIIOH CKOPOCTH, 4 3aKaHYHBaeTCA HYJEBOH CKOPOCTbIO MpH HeKO- 
Topom 3HayennH x(O< x<( 1), 3aBucalem oT yacToTbl. Uem Bpulle 
yacTOTa, TeM Ha MeHbILyIO ruiyOuHy MepeMarHuTHTCHA Wiap B TeYeHHe 
nouynepwowa. 

B cBa3H Cc TEM, ¥TO Nepes OCTAHOBKOH GpouTa BOJHbI We pemar- 
HHYHBaHHA (pH ,BbICOKOH“ YacTOTe) CKOPOCTb MaJla, TO Np onpe- 
JlesIeHHH MOMeHTa BPeMeHH, COOTBETCTBYIOUero OCTaHOBKe @poHta, 
MOKEeT ObITh WOMYUIEHA CYILeECTBEHHaA NOpewiHOCTb, e€CJIH 3TOT MO- 
MeHT OMNpeAeJATh B Mpollecce yHcaeHHOrO pellienud ypaBHenna (5). 


f 
QTOT MOMEHT BpeMeHH (Z,) MOXKHO ONPeAeHTb HeHOCPCACTBEHHO H3 
18} 
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ypaBHenua (5), HCXO4M u3 Toro dakta, 4TO pu 3ToOM (B TONKe 
X =X 9) CKOPOCTb CTAHOBHTCA paBHoH Hywuo. Torma 
| Cs 


B cayyae MpexeAbHOH YaCTOTbl, KOrgZa Wap TOKO ycneBaeT nepe- 
MarHHTHTbCA (X¥)9= 0): 





a. oe eee %/, 3H 
f= paresings 7 [21 — x4)" — 14 7 


? j . 1 J ae \ 
y= gare sin | 5 14). (8) 


QueBHaHO, 4TO B (7) 4 (8) 3HayeHHA 7, MOMKHEI BbIGHPATHCA COOT- 


is us 
BETCTBYIOIHMH yruy o'l,, OombUIeMy 7: 


6) Bmopot noaynepuod. TMpo- 
reKaHve Mmpollecca mepeMarHHuHBa- 
HHA BO BTOPOM TOJlynepHoge 3aBH- 
CHT OT TOFO, AO Kako rsay6uHb! 
lap MepeMarHHTHTCA B Apemuec+r- 
BYIOULeM MoOynepuHore. 

Ecaw# B epBoM mnovyimepHose 
Wap MOJHOCTbIO TepeMaTHHTHICA, 
TO BO BTOPOM NowynepwHorse npomecc 
OyHeT MpoTeKaTb CoracHo ypaBHe- 
HHtO (5), CYHTad Mp 3TOM, 4TO Ha- 
yanO C¥eTa BPeMeHH CABHHYTO Ha- 
NOJIOBHHY Tepwogqa. Hauanpupie 
YCJIOBHA ONpeeAIOTCA 43 TOFO NO- 
JIOXKeHHA, YTO Tpowecc MOxKeT Ha- 
YaTbCAH H CyULeCCTBOBATb MIpH OTpH- 





Puc. 2, O6macTH HaMarHHunBaHHA x 
ilapa BO BTOPOM OJ ynepHose., WaTeJbHOoH CKOpocTH at) ABH ?KC- 


HMA (PpoHTa NepemMarHHydHBanHA. 
Tlostomy (mpH x == 1) 


Dp El gs dei gies - lt ! 
3 (tesin w't —“)4 50, | (9) 
HAH 
ees nal . fit, J 
t > Sr are Sin Ca : (10) 


Eciu B MepBpoM nosynepHoge wap He MomHOCTDIO MepeMarHHTHs 
Cd, TO MpoTekaHHe Mpollecca Bo BTOPOM NMomynepvorxe yxe He 6yleT 
XapakTepu30BaTbCA ypaBHeHHeM (5). [lostoMy avin 3TOro cAyyaa 
JLOJUKHO ObITb TOJYYeHO HOBOe ypaBHeHue. 

B paccMaTpHBaemoM c.lyyae BeCb O6beM Lapa B HeEKOTOpbIH Mo- 
MeHT Mpollecca COCTOHT 43 Tpex o6macTelt: Q, Q, HQ, (puc. 2). 
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° @ 
B cOOTBETCTBHH C 9THM YCJIOBHe NOBOpOoTa BeKTOpa MarHHTHOK HH- 
nyKuan [JI. 4] Ha rpanuie Mexay o6lacTAMH Q, u Q, 3annumerca 
B BH/le: 


H,—H,+H,—H,—H,=H,, (11) 


rae H,, H,, Hz oOycnoBmexbl NosApH3saluel OONACTeH COOTBETCT- 
BeHHO Q, Q, 4H Q, u H, o6ycoBeHa BUXPeBbIMH TOKAaMH, Kak Obi- 


jlo mlokasano paHee [JI. 4], H,, H, uw H, onpemdeasioTca Bbipake- 





HYAMB: 
H, = (1 — costa), (12) 
_./ 3 13 
H3== = COS” ay (13) 
H ; i 
een cx! dr R +-(R? — r4) ce ae are yh |, 14 
H, = Pea pin SERA _ (Re Py (14) 


a BeHunHa H, ompegeasetca ananoru4Ho /7;: 


ama, Pme2t 


Hy = 5 \ cos? a sina d¢ da = + (cos? ay — cos? a). (15) 


a=agp—0 


Pewas copMecTHO ypaBHenua (11), (12), (13), (14) a (15), mouny- 
UHM BbIpPaKeHHe WIA CKOPOCTH ABH2KeHHA PPOHTa BOJIHbI Nepemar- 
HHYHBaHHA B Wape, HMeBIeM Be pa3HO HaMarHHueHHble OOJacTH K 
HayaJly Mpowecca: 


SAH 2 \%/s I __ x2)%/2 
ie. We ee (16) 
dt) b+ (1 — x2y'/2 | 

fins tC _- x2y'l2 


EcrecTBeHHo, 4TO TIpH xX,==0 (16) npeppattaetca B (1). 


Bpipaxenne (16) cnpapequupo Ana modo pyHkian H(t) Ho Tex 
op, NWoKa He M3MeHHTCA 4MCMO OOaCcTeH. IIpuH cHHyCcondaJIbHoM 
BHeIIHeM Mose BbIpakeHve (16) qa paccMaTpHBaeMOro CJlyyad BTO- 
poro MomynepHosa MpHHHMaeT BH: 


3 {Ho Hi, 9.3 l 3/,, 
ax 3 (FP sino’ —f) (lf =55) 8 ge LSP) 7) 
—_S oo dO ee 2 
av | 1 — x2)'/2 
x lin att (1 —— x2)'/2 | 


3ro ypapdenve mbi GyfeM Ha3bIBaTb ypaBHeHHeM BTOporo Mosyne- 
piowa B OTAMYHe OT (5), KOTOpoe Mb Ha3blBaeM ypaBHeHHeM TMepBo- 
ro nmowynepHoya. 
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Hauanpupie ‘YCJIOBHA, KaK HW BbIle, ONpeAeAIOTCA H3 COOTHOIe- 


HHA: 
dx 
f°: 
oTKy a 524 ne [te QJ 2 \3/, a 
eT Hy ~~ 3H, \! — *o) +3 |: (18) 


JtHHaMHYecKHe XapaKTepHcTuKH AIA BTOporO Nowynepworxa o- 
CTpoOeHbI Ha pHc. 3,a. OHH HMeIOT TOT Ke XapakTep, 4TO HW AAA lep- 
Boro NowynepHosa. OnHako eCIM B NepBoM TowJlynepHoge Wap nepe- 
MarHHTHJICA He JO KOHWa (MPH COOTBeTCTBYIOINeH uacTore), a 0 
HEKOTOpOrO 3HaYeCHHA X=Xo, TO BO BTOPOM MO/lyMepHome OH Mepe- 
MaTHATHTCH 20 3HaueHHA X=X,, IpWyeM xX) >X%. Jto obbacunerca 
TEM, YTO HavaJIbHbIC YCIOBUA JIA NepBoro HW BTOporo NowynepHosoB 
HeOHHakoBbl. Moment Bpemenu ¢’;, COOTBeETCTBYIOWMH x=), ompe- 


x 
AeMMeTCA, KAK M BbIMe, H3 YCMOBUA, ITO IpH 3TOM 77,=0, TaK 4TO 





w’ 


t ewes are sin a7 2c _- x)? —2(1 — 47) eo Emer al | (19) 


6) Tpetui u caedyroujue noaynepuodel. Ana Tex uactot, npn 
KOTOPBIX BO BTOPOM TOJynepvore Wap NOTHOCTbIO NepeMarHHTcH, 


WY 





| ee 


~ 4E 
at’ 
| 
et 
2s 


a? a ae 
a2 g, OG 08 10 
0) 


75\- 


50 





25 


4 


a) 


Puce, 3. wHamnyeckne xapaKTepucTuKy. 
@ — BTOpOH noaynepHon; 6 — TperuHi noaynepuog. 


ypaBHeHve WH HavaJIbHble YCOBHa OyAyT TeEMH Ke, YTO HU BO BTOPOM 
HovlynepHoge. CyleqoBaTebHO, BCe MOCeLyloulve noJynepHorE Sy- 
HYT MOBTOPATb BTOPOH, B KOTOPOM, TaKHM O6pa3oM, Mporecc AB.1AeT- 
CA YCTAHOBHBINHMCH. 
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JIMA «BbICOKAX» ¥YaCTOT, IPH KOTOPbIX Wap BO BTOPOM TlO/yne- 
pHone MepeMarHHTHJIcA WO X=), MpoTeKkaHve Mpowecca B TpeTbeM 
nosynepHone Oyler XapakTepv30BaTLCA HasMuHeM YeTbIPex o6.a- 
cre HaMarHHunBaHua: Q(0—%), Qi(xo—%*%1), Qe(x%i—-x) 1 
Q3(x— 1). B coorsercrpuu c 3THM NosyueHo (aHasIOrH4HO TOMY, 
Kak 9370 ObIIO MpokeswaHo AIA BTOPOrO NoJynepHowa) ypaBHenue 
TpeTbero Nowynepuona: 

H 
Ae 7 (fo sin ee) a. (1 ee ME +(1 a y/o asi — x2) 
| i | 1+ (1 — x2)" 
cS 


x 





(1 — x2)'/2 | 
| (20) 
(Snecb Hayao cYeTa BPeMeHH CABUHYTO elle Ha NomnepHoLa.) 
HauaJIbHble yCNOBHA MPH 39TOM OMpeeJA!OTCA BbIPaKeHHeM 
ame tee! QJ J 
tt [are sin | gt gp (1 — %9) 3H. 

TivvamMuueckwe XapaKTepHCTHKN JIA Tperbero NowymepwHowa Ho- 
CTpoeHbl Ha prc, 3,6 (xapakTepHCTHKH MIA 4aCTOT, pH KOTOPbIX 
mpowecc BO BTOpOM MOyHepHOe ABIAeTCH YCTAaHOBHBWIHMCA, Ha 
puc. 3,6 He HaveceHbl, 160 OHH NOBTOPHAM Obl COOTBETCTBYIOILNE 
Ha puc, 3,a). 

IlpovspeneHHble pacueTbl MOKa3aJIH, YTO MPH BbICOKHX 4aCTO- 
TaX B TPeTLeM Touynepvone ycneBaeT MepeMarHHTHTbCA He TOJIbKO 
o6acTh Qo, HO w YacTH4HO O6sacTb Q. Hosromy fo MocTwKeHHA 
(PpOHTOM BOJIHEI X=xX, (TouKa a Ha chur. 3,6) mpolecc NpoTeKaect 
cormacHO ypaBHeHHIO TpeTbero MOJyNepHora. B MOMeHT BpeMeHH, 
Kora X=X,, (POUT BOJIHKI HaYHHaeT PaCNPOCTPaHATbCA K WeHTPy 
Wiapa oT X=X (Touka 50 Ha dur. 3,6) ye cormacHO ypaBHcHHIO 
MepBoro NosynepHonxa (H60 ocTaslocb TOJIbKO Be pa3HO HaMaTHH- 
YeHHble O61acTH). ITO MpHYBOAHT K TOMY, YTO B YeETBEPTOM NOyNe- 
poke mpolecc NpoTeKaeT corjacHo TEM Ke ypaBHCHHHAM, YTO Tt BO 
BTOPOM [ovlynepHone (Ho Mpw APyrux HauaJIbHbIx ycloBuAx). Pac- 
“eT MOKa3aJl, UTO B JaJIbHelilleM UYeTHbIe MOMyNepHOAb HeycTaHo- 
BHBIWerocd Mpolecca MpOTeKalOT aHaJOTHYHO BTOPOMY, a Heuver- 
Hple — aHaJIOTHYHO TpeTbeMy fMoymepHoraM. 


' 
3/5 


25 2\3/, 
— ay (1 — %y) (21) 


2. MarHHTHbIA MOMeHT Wapa 


Tlockouibky Upoliecc TepeMaTHH4HBaHHH B pa3sJIHYHbIX TMonyne- 
pHowax HeycTaHOBMBIerocA pexKHMa MpoTeKaeT pa3/IM4UHO, TO 
MArHHTHbI] MOMeHT Wapa OymeT HMeTb HeOAWHaKoBOe (B OOLIeM 
ciyuae) BbIpPakeHve Mix PasJIMUHbIX MOMYNepHOOB. 

a) Tepeout noaynepuod. Marautuntt Moment Mo, o6ycsoBseH- 
HbIM MOJIAPH3allHeH BeleCcTBa Ip ABYX pasHO HaMarHHYCHHBIX 06.1a- 
CTAx Mpencrapsasetca BbIpamkenvem [JI. 41: 

M,=™,Mo, (22) 
rye | 
m= 2(1— #2 = 1, 
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H 
My ==-> @RY. (23) 


MarHarupldt Moment M,, o6ycaoBaeHHHii BUXpeBLIMH TOKAMH, 
npexcTapaaetTca BHIpakenHem [J]. 4] 


] d 3 
M,=-3 My x 35 (1 — x?) = mM). (24) 


d 
HloactaBsaa cosa a 43 (5), NowyyuM: 


: (#9 sin a ae (1 2)°/ 
2 Ce gp 
ase =.* ON f2 


ect Boer Aro / 
In z —(Il — x8)” 


TaKHM 06pa30M, OOIHH OTHOCHTeAbHbIi MarHHTHbIli MOMeHT B Nep- 
ROM TlOuynepHowe mpeAcTaBAeTCA BbIpPaKeHHeM 


mM = mM, +4- My. (26) 


Ha pyc. 4,a mocTpoenbl KpHBble 3aBHCHMOCTH m,, M) HM OT 
NONOKEHHA CPOHTa BOJHbI NepeMarHHyHBaHuA xX AIA ykKa3aHHbIXx 
Bbille 4yacTOT. B COOTBeTCTBHH C Ha¥aJIbHbIMH YCJIOBHAMH 3HayeHHe 
m, B Hayasle mpouecca (x1) AAA BcexX 4acTOT OonpeemeTcA BbI- 


PaxKeHHeM 
1 3H , 





x ik 


Kpupbie 2, WMelOoT XapakTepHbili MHHuMyM (MaKCHMym a6co- 
WHOTHOM BeJIMYHHBI), TeM Goslee APKO BbIPAXKeHHBIH, YeM BBIe YacTO- 
Ta. IIpu BC€X YaCTOTaX 3ABHCHMOCTb /Mo{X) Bbipaxkaetca elHHOol 
KPHBOH. 

6) Bropott noaynepuod. Ecan 8 neppom nomynepuoye wap now- 
HOCTbIO N€pe€MAarHHTHJICA, TO BO BTOPOM HoOMyNepHose 3aBHCHMOCTD 
Ms OT x Oy eT BbIPAKaTbCaA ypaBHenuem (22). Ecau B nepBom nosy- 
NepHoxe Wap He MOMHOCTHIO NepeMarHHTHTCHA, TO 3aBHCHMOCTD /My 
OT X BO BTOPOM TlOvlyMepvore OymeT ONpeeATECA HaMUHeM TDPex 
o6.lacTtefi HaMarHHyenHoctu (pyc. 2). B coorpercTBHH Cc 3THM JIA 


ig NOAYUEHO BbIPaKeHHe 
® 


My = 2(1 — x2)” —2(1 — xf)? 41. (28) 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


‘Woudaudrou yodoLa — 9 ‘voudaudrou yimadau -~— v 
"x to w uM tw ‘Fi GLOOWHOHERE “fF “OH 


(9 
RWea | | iss 


Be 












UNIAN 
EN AAA 
PAN VAX | 
| ENEXN ; 
nN \ NEN 





\y 








ciNwes Tf 
EN an X Wek Be fant : 


SAN ST, 


LAS 
SEN 


N 
NNW 
pat TAN — , 

ANA 





Bpipaxkenue fd m, pH 3TOM MOxeT ObiITb MOyYeHO, eCJIH He- 


Mowb30BaTb (17) B (24): 


—(1— x2)" 


| 
Zz 


ye ask 


2 
0 


; Ht, 
sin w’t mae 


Ho 
J 


3 
a 


a 


ths we)? 


sy a 


a 


(1 — x2)°/, 


3 





ns 





X 


In 


(29) 
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“ ry i= @ 

. © 

, x 6 

e 

e Oo mn 

= 

© 

2 Se 

= 

mS 

saceaes en = 6. 

wv 

“yan al 7: 

” —“ wy 

a = 

we 3S *s 

Q 

Za ae o © 

oo 

rf 

ae 

eS 

= E 

Om ss, 

dE 

Mm 6 

= 

LO ss 

go & 

ae 

fe 

| 





OOWHi MAaTHHTHEI MOMeHT B 3TOM CyYae MpegzcTaBnerca CyMMOH 
BbipaxkeHuh (28) u (29). 

Ha puc. 4,6 nocrpoeHbl KPpHBbIe 3aBHCHMOCTH MM), My HM OT X 
ANA BTOpoTO MovlynepHoga. B oTiuuHe OT MepBoro nowynepvHoya 
m;, pH X=1 (Hauano mpomecca) Tenepb B COOTBETCTBHH C HOBbIMH 
HavaJIbHbIMH YCJIOBHAMH HMeeT Hyslepoe 3HayeHHe, 

SaBHCHMOCTb M2(x) Tellepb yKe He BbIPaKaerca CTHHOH KpHBO!; 
Jd KaKOM «BbICOKOH» WaCTOTbI, IIpH KOTOpOH B TepBoM nNowyne- 
pHowe Wap He MOJHOCTbIO MepeMarHHTHJICA, HMe€TCH CBO KpHBag. 
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Puc, 5. 3aBHCHMOCTh fj, Mg HM OT x 
a@—natnh noazynepuox; 2 — wecto# 
nojlynepxog. 





4 


LT | 
7 





6) Tperuti u caedytoumue noaynepuodset. B coorserTcTBHH Cc TeM, 
UTO OblMO CKa3aHO O TpeTbeM MO/yNepHore B NMpembiqyuiem Mapa- 
rpade, NouyyeHbl BbIPAKeHHA AIA MM, W DAA Mo: 


(f — x2)? 





ii mama ama. 

3 (H Hf ; 

3 (fs sina’ ——} 45 —(1 — x6) In +(1 — x7] Wi (1 —— x2) "12 
ee es (30) 
4 1+(1 — x22 ’ 

in ———————. — (1 — x2)'2 
x 


My = 2(1 — x2) *#—2(1 —xiy? +20 — xi) —1. 81) 
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OTH YypaBHeHHA CNpaBeWIUBbl JWId xX; =X -: 1. Herpyauo spugets, 
uTO KOMa MPOHT BOHbI MOCTMraeT X= :. TO 3TH YCJIOBHA BbIPOX- 
AalOTCA B YpaBHeHuA (25) u (22) NepBoro NomynepHona. 

KpHBble 3a€BHCHMOCTH 171), MN, WM OT X WIA TpeTbero Nowyne- 
DHOMa MOCTPOCHHI Ha PHC. 9,a. 

Jlaa caemqyrOulux YeTHbIX NOJyMepHoOROB clpaBeJIMBbI ypaBHe- 
HHA BTOPOMO MoMyMepuHona, a Wid HCUeTHHIX — TpeTbero Movtytie- 
puona. | 
Ha puc. 5,6-— 2 MocTpoeHbl KPHBbIe 3aBHCHMOCTH 1), My HM 
CT X WWJIA “YeTBeEpTOTO, IisToro HW WecToro NouJynepHoos. 

Cpapheule COOTBETCTBYIOIINX KPMBbIX YeTBeEpTOrO H IecToro 
NOJYMepHOAOB WOKa3bIBaeT, YTO OHH JIHIUb He3HaUHTeIbHO OTJH- 


to fe 


SIREN 


| WTA i WACS ao — \ALN 
TUR FTN _ IL 


: LER 
LAL ESL ALAN TE 
RLY). 


on a oo 6 


Puc. 6. SaBHCHMOCTb M@rHHTHOrO MOMECHTAa M OT BPeMeHH. 


yaloTcH Apyr OT Apyra. OHako 3TO He ABJIACTCA MOKazaTeIeM TO- 
ro, 4TO Mpowecc ONH30K K YCTaHOBHBIWeMyca pexumy. B jaHHOM 
caydae 9TO ToBOpuT O06 O6paTHOM: Mpollecc MeWIeHHO ycTaHaBJIN- 
BaeTCH; TeM MeywieHHee (B TeueHHe OoObIIero 4WHCa MepwHOOB), 4eM 
BHIMe YaCcTOTAa. 

Ha puc. 6 Moctpoenbl KpHBble 3aBHCHMOCTH OOUlero MarHHTHOrO 
MOMeHTa 7/71 OT BPeCMeHH JIA TeX Ke 3HAUCHHH YACTOTHI, UTO H BpIILe. 
Jlia yoOcrBpa CpaBHeHWa KPHBbIX OHH NOCTPOeHbI He B CYHKIAH 0’, 
a Bp dyHKUHH wl’. Ha aTOM %#Ke PHCYHKe HaHeceHa KpHBaA Halpsz- 
*%KeHHOCTH BHellero moa (H,). 

IIpu «Hu3KoH» uactTore, Korqa Becb Wap yclepaeT mepeMarHH- 
THTbCH, 3TH KPHBbIe HMCIOT BUA Tpamemil. Gem HuKe 4YacTOTa, TeM 
B TeyeHHe OO/IbIUecH 4aCTH TNepwHoOma MOMECHT HWMeeT MOCTOAHHOe 
(MaKCHMasbHoe) 3HaueHHe., [IpuH yacToTe, Kora Wap TOMbKO ycrie- 
BaeT TI@PCMAaPHHTHTbCH, HW pH Sowmtee BLICOKHX YaCTOTAX MOMEHT CO- 
XpaHser MOCTOAHHOe 3HayeHMe (yyacToK bc KpHBOH ANA w’=1 000 
H aHaJIOPMYHble YYaCTKH JIPYrHX KPHBHIX) JIHIb B TeEYeHHeE BPeMeHH, 
HeOOXORUMOPO JUIN TOPO, YTOObI HalpAxXeCHHOCTh BHelWHero MOVJIA 
W3MeHiviach Ha 27... Bro NocronHHHOe 3HaAYeHHe MOMEHTA COOTBET- 
cTBycT TOMy COCTOAHMIO Wapa, Kora PpoOHT BOVHbI MepeMarHHyu- 
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BaHHA (OMHOrTO HalpaBeHHA) yxKe OCTAHOBMWICA, a MepeMarHvyH- 
BaHHe B JPyroM HalipaBsieHHu elle He HayasOch, T. €. STO 3HaYeHHE 
MOMeHTa OO6YCJIOBJIEHO TOJIbKO NGAApH3attuet. Kpome Toro, B 3TOM 
cayuae MocTosHHoe 3HaYeHHe MOMECHTA He ABJIACTCH MAKCHM@JIbHbIM 
(no aOcomOTHOK BemMunHe), a OOWMMH MOMeHT 3a CUeT JeHCTBUA 
BUXPeBbIX TOKOB MpoowKaeT pactu (oT TouKH C), HecMOTpA Ha TO, 
"UTO Wap yxKe Hava MepeMarHvuMBaTbCH B TPOTHBOMOJIOKHOM Ha- 
paBJIeHHuH. 

Uem BbIle uacTtoTa, TeM OobIlle MAarHHTHbIif MOMeHT B CBOeM 
H3MeHe€HHH OTCTaeT OT BHelllHero Non. [pu gxocraTouno OospbuINXx 
yacToTax 9TO OTCTABaHHe IIpeBbililaeT YeTBePTbh Nepuora. 


3. 3aBHCHMOCTb MarHHTHOrO MOMeHTa Wiapa OT HalpsA*KeHHOCTH 
MeJICHHO H3MeHMOWeroca BHeELIHerO Now 


Ilo MeiIeHHBIM H3MeHCHHCM BHelIHeroO NOI Mbl 3€Cb NOHK- 
Maem TakoOe H3MeHeHHe, KOra MOXKHO peHeOpeyb MArHHTHbIM MO- 
MeCHTOM, OOYCJIOBCHHbIM BHXPeBbIMU TOKaMH. J]a sTTOrO caAyuan 
6bla NOMyYeHa 34BHCHMOCTb MaTHHTHOTO MOMeHTAa Ulapa OT HalpA- 
*KeHHOCTH BHelHero nos [JI]. 4] (mpH HantuunH AByx OOlacTeH Ha- 
MarHHYeHHOCTH) : 


Hi,-—Aa 
m= —-~>— «3, (32) 


Ypasuenua (28) u (31) onpenemsior MarHuTHbBIM MOMeHT JIA 
cayuaes, KOrla cCOCcTOAHHe Wapa OlMpeeiseTCA COOTBETCTBEHHO 
TpeMA H YeTHIPbMA OO6JaCTAMH HaManHHyeHHocTH. Bmecte c ypas- 
HeHveM (11) Hm aHasOrMuHBIM JIA ueTbIpex OOacTeH OHH MpUBOAAT 
K 3aBHcHMocTH (32). 

CrpyktTypa BbipawkeHul (22), (28) u (31) aaer BOSMOKHOCTb 
3AKJIIOUHTb, YTO pu sO6OM uNcCe OOlacreHd HaMarHH4eHHOCTH 3a- 
BHCHMOCTb m or H, BbipakaeTca ypaBHeHvem (32). Uro6ni mpez- 
CTaBUTb 3aBHcHMOCcTD m(H,) B OMHOM CHCTeMe KOOPAHHAT Kak WIA 
Bo3pacralolleH (3Hak -——-), Tak W JIA HucMasaiouleH (3HaK +) 
BeTBeH MleTIH (puc. 7), BbIpawKeHue (32) celyerT 3anucaTb B BHe: 


Hoe 
fa 8 (lowe, (33) 








EcJlv, yYBeJIHUHBad BHellHee Hose, MOBECTH Wap MO HekoTOporo Co- 
CTOAHHA, CooTBeETCTByIOllero TOUKe K (pac. 7), A Noce sTOrO Havatb 
YMCHbIUaTb BHellHee Mode, TO Mponecc H306pa3uTca KpHBOL KLF. 
IlpamMoyroabHaa neTad ructepesnca oToGpaxKaeT coool ToT (paxt, 
UTO HAMAPHHUCHHOCTb BellecTBa B TOUKe HE MOKeT ObiTb chelana 
paBHOH Hyio. OfHako cpeAHAA HAMA@THHYeHHOCTh Takoro BelllecT- 
191 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Ba ZaxKe B JOCTATOUHO MaJIOM OObeMe MOKET ObITb ClelahHa paBHOoH 
nym. M3 npegbiyinero ACHO, YTO WIA STOFO MOCTATOUHO Ha TeJIO 
BOSICHCTBOBaTb Me@PCMCHHbIM MOJIEM HH3KOH WaCTOTbI C MeJIeHHO 
yYORIBaIOWkeH AMMIHTyYLOH (aTO OOBIMHO MH JeNaloT Wig pasMarHuun- 
BaHHa). MarHuTHbit MOMeHT Np 3TOM O6ykeT H3MCHATHCA TO KPHBOH 
AB123456 ut. 0. 20 Hyun. O6pa3zyloulveca pv 9TOM pa3sHO Hamar- 
HHWeHHbIe O6acTH Q, Qi, Qe MOcTaTOUHO Maso TOTULHHEI C MaKpo- 





Puce. 7. 3aBHCHMOCTb M@arHHTHOLO MOMEH- 
Ta OT HalNpAKeHHOCTH M@AJICHHO H3Me- 
HAIOULeErOca BHeIUHeroO TMOVIA. 


CKOMHYCCKOH TOUKH 3PeHHT COBaloT HYyIeBylO HaMarHHyex- 
HOCTb. Takada cTpykTypa pa3MarHiyeHHOrO Tela COOTBETCTBYET 
(bu3swyecKOMy cOMepKaHHO, OHA aHaJOTHUHa OMeHHOH CTPYK- 
Type deppomMarueruKos. 


4. WpeazBaputetbHo pa3MarHvyeHHbin wap 


PacCMOTpHM Tellepb HaMarHvyMBaHHe Mapa u3 deppomarneru- 
Ka, XapaKTepH3yeMOro IIPAMOYroO/IbHOH MeTmel TrucTepesuca, KOTO- 
pbid K Hauaay Mpouecca Obl pa3MarHHueH B YKa3aHHOM B IIpedbl- 
nyukem Maparpade cmpicie. Onpeneaia mpotekKanve mpomecca 
B 3STOM cay4dae, MbI MOrIM Obl NOBTOPHTh paccyKeHuA, MpoBeen- 
Hble JWI MpeCMBapHTeJIbHO HAMATHHYeHHOTO Wiapa pA cweyIOUlUXx 
ocoOeHHOcTAxX. Tak KaK B paCCMaTPMBaeMoM culy4ae o6macTh Q 
pa3sMarHuyuena, To ff, paBHa nyo. Kpome Toro, pw nposzBuxkenuy 
@pOHTa BOJIHE! HHAYKUMA Tellepb MeHHeTCA He Ha BemHuHHy B.,, 


dad Ha I/, De 
YueT 3sTOrO NPHBOAHT K CJIeMYOULeMy BbipaxKeHHIO JIA CKOpOCTH 
JIBH>KCHHA (PPOHTa BOJIHDI: 


AH 8 
ax 3 © Seas es 
x fin POR yh | 


ITO BbIpakeHHe cipabeqHBO npn soo s3aBucumoctu Hf, oT ft 
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(KOHEYHO, MOKA OCTAIOTCH JIHWb ABe OOACTH HAaMarHHYeHHOCTH H MoKa 
ax 
rae 0). 


Ecsm 0 Hayala mponecca ((==0, x == 1) HampaxKeHHOCTb BHeII- 
Hero NOJsd Oblla paBHa HyO, a c MOMeHTa ¢==O oHa CTasa paBHOoH 
MOCTOAHHOH BesuuHHe H,, TO, CpaBHHBad Bblpaxenna (34) x (i), 


MOMKHO CieJlaTb BbIBOA, YTO Tpoulecc HaMarHH4HBaHHA (MpesBapu- 
T@IbHO Ppa3MarHHyeHHOrO iWapa) BO BHellHeM Nome HH, mpoTeKaeT 


C TOH Ke CKOPOCTbO, Kak H Tipolecc NMepeMarHH4ynBanun (npeswBapH- 


T@JIbHO HAaMarHH4eHHOro wapa) BO BHelIHeM Tove H, =2H, — 
a eee (B 4aCTHOCTH, Kora H,—H,= 5, B OOOHX cJyyanx 
paBHbl H CKOPOCTH H BOsOyxAaloulnNe MOV). 

JlostoMy HeT HeOOXOZMMOCTH BBINHCJIATb H HHTCrPHPOBAaTb BBI- 
pamkenue (34), 4 MOKHO BOCHOJb30BaTbCA MOCTPOCHHbIMH paHee Xa- 
paktepuctTukamu [J]. 4], cuutraa, uro napametpy K? 3Tux xapaxtTe- 


AH 
PHCTHK TCNe€Ppb COOTBETCTBYeT OTHOWeHHe oa a 


Jit CHHYCOHAAJIbHOrO H3MCHHIOMLETOCH BHEeIIHeroO NOJIA BbipakKe- 
HHe (34) NpuMeT BHA: 

3 “ 

Fz (Ho sin.o't! =- H,)-=(1 — x8)” 
Sa (35) 
dt’ aa: 

x | in Tt hae ae 2 _ _. x2)'h | 


CulelyeT OTMETHTb, UTO (35) XapakTepH3yeT NpoTeKaHHe mponecca 
JiHWIUb JIA MepBporo nosymepnona. Ecuiw B NepBoM nMosiynepnoge wap 
ycneBaeT MOJIHOCTbiO HAMarHHTHTDCA (,,HH3Kax YacTOTAa“), TO MpoTe- 
KaHHe mpowecca BO BTOPOM HOJIlyHepHogze HHYeM He OTJIHYAeTCA OT 
paCCMOTpeHHOro Bblllie CJlygad MpetBapHTesJIbHO HAMArHHYeHHO"O Ila- 
pa. Ecam xe B MepBoM Nosynepwosxe Wap He ycmeBaeT MOTHOCTHIO 
HaM@rHHTHTbCA (,BbICOKaA uacTOTa“), TO BbIPaKeHHe JIA CKOpOCTH 
ABHKeHHA PPOHTA BOJIHbI BO BTOPOM NosynepHosze MOKeT ObiTb No- 
JYYeHO aHaJIOrHYHO TOMY, KaK 9TO ObIIO CHemaHoO Bblilie. [Ip 3Tom 
{HauaslO C4deT4 BDeMeHH JIA BTOPOTO NosynepwHowa Mbl CABHTaeM Ha 
{IOJOBHHY MepHojsa): 





2 . Fi l 2\3/, 8fo 
Gi. = 57 (My sin w't ca CO ta as (1 — x5) i —(I-- x2) 2 


a H ae 2\'/2 ; Fi 
ee ae | 


Bpipaxenue (36) cipaBeqiuBoO 4O TeX Nop, 1oKa @poHT BOJHbI BO 
BTOPOM MoJlynepHosze He JOCTHrHeET X= X,, IPH KOTOPOM B HepBoM 
mouynepHose pout octavosuicd. JlaspHeiiuiee ABH KeHHeE pouTa 
K WeHTpy wWapa OygeT MpoucxOAHTb NO ypaBHeHH!O MepBoro Mowy- 
nepvHona,. 


(36) 


YCAOBHA Hayasla H OKOHUAHHA Mpoilecca momyyaloTcd W3 Tex «Ke 
cooOpaxkeHul, H3 KOTOpHIX OblaH NoyueHb (7), (10), (18), (19). px 


13 Tpvan MSH, soin. XXVII. 193 


4 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


3TOM YCJIOBHe OKOHYaHHA mMpowecca B MepBOM ToJyMepHosze ApH 
»BbICOKOH YacTorTes: 


, 1 < ] fi : ae see iH. eee 

(= aresin}y (l=) aim (37) 
yCJIOBHe HataJia Mpolecca BO BTOPOM NosyMepnoxe NpH ,HH3KOH 4a- 
crore“ Bpipaxkaetcd ypaBHeHvem (10), a MpH ,BbICOKOH YacTOTe“ 


/ 


pies 2 are sin {oo — a (1 — iy | (38) 
: a! Ay 3H 0 : : 


YcnoBHe OKOHUAHHA Wmpowecca BO BTOPOM TLOJIYMTepHOe pH x; > Vue 
| ; i. f 2\3/ PAL 2\3/ 
Pe ee ~ ea ew 2 ——__—— —— 2 s 
(! == —- arc Sin la eet? (Pasa). Se 3H (1 — x)) (39) 


5. MarHHTHbId MOMeHT HpexBapHvTeJbHO pa3sMarHHYeHHOrO Wapa 


Kak i B paCCMOTPeHHbIX BbIUe CélYYadX, MAaPHHTHbIH MOMCHT 
llapa B pacCMaTpuBaeMOM C.ly¥ae OOYCROBJINBaeTCA MaFrHHTHOH S10- 
JApH3alHeH WH BUXpeBbIMH TOKaMH. 

Tak Kak o6OslacTb Q B pacCcCMaTpHBaeMOM CJlydyae pa3MarHHyena, 
TO O6yCJOBAeHHLIA NoAtpHsaunei MarHuTHblii MOMeHT Wapa OyAeT 
OTJHUATbCH OT COOTBETCTBYIOULeErO B PaCCMOTPeHHbIX BbIINe CyTaAx 


23/2 - 
Ha BeJHYHHY Ml. = {—(l—x,)"* (3gecb wHgekc Q o3Ha¥aeT, UTO 
MOMCHT OO6YCJOBJIeH MomApH3auneH oOmacTH Q). Tloatomy mpH Ha- 


MUHU JByX OOslacTeli HaMarHHYeHHOCTH (MepBbIH NosymepHos) 3a- 
BHCHMOCTb M1, OT X Tipe CTAaBHTCA BbIPaKeHHeM 


My = (1 — x2)", (40) 

a IIpH Hasyn Tpex oOOsacTeH (BTOPOH NoJynepHod Wp » BbICOKOII 
yacToTe“) 

My == 2 (1 —- x2) —(L — x5) *. (41) 


OG6ycOBNeHHBIi BUXPeBbIMH TOKAMH MarHHTHbIM MOMeHT pW HaMar- 
NHYHBaHHH MpeABapHTeMbHO pa3MarHH4eHHOTO Wapa MOXeT ObITb 
ipemctaBuen [mpu yyeTte (34)] BbIpaKkeHHeM 


ee 2\°/2 : 1 é | 
m sah eras te a ee LaLa ee fe (42) 
! 1+ (1 — x2)'/2 QJ 2 
3114 —-———- — ] —- x2) 2 


x ( 
CnpaBesJIHBbIM O TeX Nop, MoKa MpuMeHuMo (34). 


JI nepsoro mojynepHoxa CHHYCOWMaIbHOrO BHeWIHerO MOA 3TC 
BbIPamKeHne MPHMeT BHA: 


ie ie 


ee ee 
3| tn ee 6 — x2) h 


BH ic guy an t ay | 1 
x | (sino'e' — 56 Se ae) . (43) 
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{0 ae es | 
pF a=} 
+—PR , =f A 


06 


; B\Ne 
: SS 
ao 
p rere i SI 











Puc, 8, 3aBKCHMOCTb M1, Mg H Mm OT X ATH NpeABapHTeJIbHO 
pa3MarHHueHHOTO Wwapa., 
a) wo! = 20; 6) w! = 50; @) w! =100; 2) wf — 1000. 
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-\a BTOPOrO NowJynepHor.a caegyer yyuceTp (36), roraa 
(1 — x2)" 
n,=---—— [oe a 
2 in —S =e x2y'l2 
(3H ; so. | a), a ao ’ 
| oF (sin ot 7) +5 (1 x5)" — (Ll — x2)" | “ (44) 


Kak OblIO yKa3aHo BbIle, Wubdepenunabuble ypaBHeHHaA BUsaA 
(35) wu (36) He pellaotca B M3BeCTHBIX @ynkunaAx. Tlostomy oun 





hm | ag 
PIN 
VEN\ 





a) \Y 6) 


Puc. 9. SaBHCHMOCTb MA@rHHTHOrO MOMeHTa MM OT BpeMeHN ,BbICOKHX YaCTOT’, 
IIpeqpapuHTewbHO pa3MarHH¥eHHoll wap. 
a -— Ne pexoaAnbl pexuM; 6 -- ycTaHOBHBUIHHCA pexHuM. 


pellleHbl, KaK H ypaBHeHHa (43) uw (44), unceHHBIMH MeTORaMH 
A MPC ABAaPUHTebHO Pa3MarHHYeHHOrO Wiapa IPH Tex Ke 3HaAUeHHAX 
iapaMeTpoB, 4YTO H WIA IipeABapHTeJIbHO HaMarHwueHHoro mapa. 
TlockoIbKy IPH <HH3KHX YACTOTAX», IIPH KOTOPHIX lap B NepBOM M0- 
“ynepHofe yciepaeT Mo.IHOCTbIO HAMarHUTHTBCA, WpoTeKaHHe Mporec- 
Ca, HauHHanA cO BTrOoporo Nowlynepwowa, yKe HHYeM He OTIMYAaeTCA 
GT pPaCCMOTPeHHOTO BbIle Cyuad TIpetBapHTeIbHO HaMarHHyuen- 
HOro Wapa, TO 30eCh MPOM3BORHTCHA paCcyeT TOJIbKO JIA «BbICOKHX 
YACTOT». | 

PaccuvTaHHble KPpHBbl€ 3aBHCHMOCTH 111, My UM OT xX NocTpoeHbl 
Ha puc. 8 aaa Yactor m’=20; 50; 100 u 1 000. 

EctecTBeHHO, UTO MH B JaHHOM CJlyuae 3ABHCHMOCTb My OT X 
B TlepBoM NovlyNepHose BbIpawkKaercHh eXHHOH KPHBOH JIA BCeX Ya- 
CTOT, OTJIMYHOH OT COOTBETCTBYIOWeH TIA MpeaqBapvTebHO HawMar- 
HHYeHHOrO Wwapa. Jia Broporo wu cwlemyIoulux NowynepvogzoB 93Ta 
3ABHCHMOCTb BbIpamKaeTCA Pa3HbIMH KPHBbIMH JIA pPa3HbIxX YaACcTOT. 
MarHeTHblii MOMCHT 1%, O6yYCIOBeHHBIH BHXpeBbIMH TOKAMH, Kak 
B Hayaie (x=1), Tak HB KOHIIe (U <= ¥ s& 1) mMpomecca B KaxkKOM 
NoJlynepHowe WMeeT HyeBoe 3HaueHHe. 
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O6paulaer Ha CeOs BHHMaHHe TOT MakT, YTO B WaHHOM culyyae 
mpouecc MepeXORHT B YCTAHOBMBIUWHCA pexKHM O4eHb OBICTPO IPH 
Bcex 4actotax. YxKe BroponH NowynepHow MpakTuyecKH He OTMHUaeT- 
CH OT YCTAaHOBHBIUerocA pexKuMa. 

Ha cur. 9 nocrpoeHbl KpHBbIe 3aBHCHMOCTH OO6llero MarHHTHOrO 
MGMeHTa 71 oT w’l’ pu «BbICOKHX UaCTOTaX» JIA NepBoro mepHoma 
MepexowHOoro pexKHMa UH WIA YCTAHOBMBINeETOCA PeKUMA. 

ITH KpHBbIe B YCTAHOBHBUIeEMCA PeXUME TPH OUCHb MAVJIbIX 3Ha- 


c 
GeHHAX OTHONICHHA He OJIMSKH K CHHYCOHJaJIBHBIM. 
0 


6. BavsHHe aMIIHTyAb BOsOyxKAaloWero NOIA Ha NpoTekanue 
npowecca 


BpllieMpHBeseHHble pacdeTbl AJA Wapa B TePeMeHHOM MOuJle 1 
COOTBETCTBY:OUlHe HM KPHBbIe€ OTHOCHJIHCbh K OAHOH Ope deJIeHHOH 
aMIVIMTy#e BHeWIHeroO now, a HMeHHO K Hy==J. IloasTomy ecTect- 
BeHHO, 4TO OHH HE MOPIH NOKa3aTb 3aBHCHMOCTH Tipowecca OT aM- 
IWIHTYHbl BHelWwWwHero Noid. C Apyrof cTOpOHbI, BCe MOJYYeHHbIe Bbt 
ie ypaBHeHHA Mmpowecca oTOOpamKatoT H 3TY 3aBHCHMOCTb. 

B HacTonuleH pa6oTre NpOH3BeeHbI pacueTh! AIA WpeqBapuTeJb- 


HO pa3MarHuyeHHOrO Wapa, XapakTepH3yeMoro OTHOLLeHHeM = 


l 7 
=JTp009 > B WepeMeHHOM one YaCcTOTbI w!== 50, aMMIHTyObl OT 


Hy ==—J 10 Hy=3J. 


Smecbh CJleqyeT 3aMeTHTb, 4TO YeM OO/lbUIe AMNVIMTYAa Halips- 
2KCHHOCTH BO36yKAaloulero NOMA, TeM OOMbUIaA MOrpelHOCTb BBO- 


ed dV Maa mo CpaBHeHHw c f ea dS 
V Ss 
B ipemesax OOwlacTH, OOTeKaeMOH BHXpeBbIMM TOKaMH [vI. 4]. 

J[aa ycTaHOBHBUerocAd pexKHMa NO pe3y/bTaTaM 3THX pacueTOB 
Ha pvc, 10 nocTpoeHb! 3aBHCHMOCTH M,, MM. H Mm OT X AIA OTHOUIe- 





JMHTCA JONyLeHHeM, 4TO { 


e? H 
HH 5°==a or "fis go 3. 


M3 paccMOTpeHHA 3THX KPHBbIX BHAHO, UTO C YBeJIHYeHHEM a4M- 
HJIHTY {bl HallpAXKeHHOCTH BHeIUHeErO MOJIA yMeHbillaeTCA MpeAeJIbHOe 
3HayeHHe paslHyca, JO KOTOPOrO TIPOHHKaeT (pOHT BOJIHbI (MpH He- 
H3MeHHOH yYacToTe), Kak Obl HH Oblaa BbICOKa YaCTOTa, MOXKHO JO- 
CTHTHYTb NOJHOrO MpOMarHHYnBaHHA Wiapa, yYBeJIM4HBaA aMIMVIMTY AY 
Halipso2KeHHOCTH BHeIHeroO NOVA. 


KpxHBble 3aBHCHMOCTeH m, (x) HMetOT OMMCAHHbI BbIuIe XapakTep, 
NIpH¥eM C yYBeJIMYeHHeM Q@ YBeJIMUMBaeTCA aOCOMOTHOe 3HauYeHHeE M1, 
MmpH BCeX 3HaYCHHAX X MM YMECHbINaeTCA 3Ha4ueHHe x, IpH KOTOPOM 
HacTyMaeT MaKCHMYM aOCOJNOTHOrO 3HaYeHHA Mt). 

C yBeJIH4eHHeM G@ YBEHYMBAIOTCA Mpeebl H3MCHEHWA /M7o, pH 
3TOM OKOHYAHHIO Npowecca B NowymepHowe coOorTBercTByeT BCTpeda 


197 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Mm, iT», 


‘Sa 
INSET 
Rule \\ae 


wh 
x 


eT) a 
TVA 
ye 





Puc, 10. SapucuMocTb m,, Mm, HM OT X B YCTAHOBHBINJeMCA pexkuMe HD! 
PasIMUHbIX aMMJINTyY Lax BOsOyKAalOMLerO NOAA, 
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KPHBOH My(X) B YCTAaHOBHBIIEMCA PexKHME C KPHBOH fM1g(x) NepBo- 
HauanbHOro HaMarMdHyuBanua (a Mepporo NonynepHosa). 

TaxumM o6pa30M, KpHBasdt HaMaTHH4MBaHHA AIA NepBoro MOv/ly- 
MepHoa ABJIAeCTCA OMHOBPEMCHHO H TeOMCTPHYCCKHM MECTOM TOUEK, 
XapaKTePH3YIOWIMX OKOHYaHHe Mpoecca B nowynepivomax pH pa3- 
AHYHBIX 3HAYeCHHAX 4. 





Puc. 11. 3aBMHCHMOCTb MarHHTHOTO MOMeHTa Mm OT BPeMeHH 
uid TpeABAapUTeMbHO pasMarHHeHHOrO Wapa NPH PasTHu- 
HbIX AMMAUTYAAX BOZOyKAAMerO MOTH. 


Ha pue. 11 tocrpoenbl KpHBble 3aBHCHMOCTH o6lulero MAarHutT- 
aoro MOMeHTa m oT o’l’ WIA yCTaHOBHBIWerocA pexKHMa NpH YacTo- 
re oy’ =50 uw MpH yKa3aHHbIX BbIMIe 3HaYeHHAX NapaMmeTpa a. 


7. TayOuna NpoHHKHoBeHHs MarHHTHOM HHAYKUKK 


TlpH paccMorpeHHu 2JIeKTPOMAFHHTHBIX NpoleccoB B MCTaJdNaX, 
XAPAKTEPH3VEMBIX MOCTOAMHHBIMH 3HAYCHHAMM [lt HY, YacTO NOWIb- 
3ylOTCA MOHATHeM TvIyOWHbI MpOHHKHOBCHHA. Illrea#umeTu NOM ry- 
S6uHOi MPOHHMKHOBeHHA MOpa3syMeBal PaccTOAHHe OT TJIOCKOH T10- 
BePXHOCTH, Ha KOTOPOM AMIIIHTY1a BOJIHbI YMeHbIWaAcTcn B © Pas. 
Takum o6pa30m, OMpenesenHad TyOHHa NPOHHKHOBeHMA HOCH, 
CIEMORATCbHO, B 3HAYHTEbHOH Mepe YCOBHBI xapakTep. 
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PaccMaTp4Bas MpOHHKHOBeHHe MarHHTHoti HHAYKUHH WO en- 
CTBH€M CHHYCOMJaJIbHOrO MA@rHHTHOFO NOI B Wap, xapaKTepu3ye- 
MBU! TIPAMOYTO.IbHOH Neraei rucrepe3snca, MbI YCTaHOBHJIH, 4YTO Ips 
NaCTOTE BbIMe OTpPeLeICHHOH (IPH 3a 1aHHOTi aMIMIHTy:12 RyelWHero 
NOH) HIM IPH aMIVIMTy1e BHeLWHero MOA, MeHbIUIeT HEKOTOPOH 
onpeweeHHOH (pH 3aqaHHOH YacToTe), Wap He ycneBaeT WeTHKOM 
NepCMarHHTHTbCH B TeveHHe OAHOFO MoyiepHorza, B strom ciryyae 
YCHEBaeT N€PeCMaTHHTHTbCA JIHIUb OOJIaCTb, OPPaHH4eHHaA Cc OHOTI 
Cropoubl ChepuyecKoH NoOBepXHOCTbIO EHHHYHOTO pasnyca (B OTHO- 
CHT@JIBHBDIX @HHHUAaX) HC 
Apyron CTOPOHBI IWVJIHHI- 
pHyeckoH MOBEDXHOCTbIO 
paquyca X%). Mb Ha30BemM 
MIyOHHOH MpOHHKHOBCHHs 
(B OTHOCHTEJIbHBIX €HHH- 
Wax) B aHHOM cyuae 
| paccronHuwe (1—x), T.e. 
/ 1 100 W00 W000 vy pacctosHMe NO 9KBAaTO- 
Puc, 12. ,fay6HHa mpOHHKHOBeHHA’ B 3aBm- PHaJIbHOMyY pasNycy, 12 

CUMOCTH OT YaACTOTDHI, KOTOpOe MpPOHHKaer Mar- 

HHTHaA HHAYKWUHA H, Cule- 

MOBATEIbHO, HalMPAKECHHOCTbh WiekTpHuecKoro mous. B 3TomM czyuae 

rqyOHHa MPOHHKHOBeHHA HOCHT GesycOBHbI xXapaKktTep, H6o Ha 

GoAbUIyIO rIyOHHY He NMpOHHKaeT HU 3zIeKTpMyecKOe Mowe, HH Mar- 
HHTH@A HHAYKILA. 

Ha oOcHoBaHuH MpovsBeyeHHbIx pacuctos Ha pue. 12 MocTpoena 
2aBHCHMOCTh TIYOHHbI IPOHAKHOBeCHHA OT YaCTOTHI WISI yCTAaHOBHB- 
uleroca pexKHMa TIpH 3HaveHHAX MapaMerTpos 

Hy He} 
ee Ee ONC 

Caelyer 3aMeTHTb, ITO MIYOHHa NPOHHKHOBeHHA Olpenenena Ha- 
MH IIa Wapa. EcrecTseHHo, 4To JA ApyrHx opm tera ray6una 


NPOHA KHOBECHHHA Oyler 
kK P| pee" | HMerD Babe SHARES. 

[| 4| 2 T | ABHCHMOCTbh  rIVOHHbI 
er tT 








NPOHHKHOBCHHA OT OTHO- 
WWCHHA AMILIMTYZbl Hanpa- 
MCHHOCTH BHEITHEPO MOA 
K HaM@rHHyeHHOcTu npel- 
cTaByeHa Ha pue. 13. Tas 
05. 40 45 20 25 BO YacTOTH! @°=50 3Ta 34BH- 
Puc. 13, ,[ny6una nponuxHopenua“ Bp zapn- CHMOCTb OMpeqeaeTCA mpH- 
CHMOCTH OT aMIVIMTYAbl BO36yxKyalomero  BeACHHBIM BHIIe pacueTOM 
MOJIA, H H€MOcpeNCTBEHHO CaeLyerT 
43 KpuBbIx puce. 10. Jaa 
"acTOT w’=20 1 w°=5 MpOBeAeHbI COOTBETCTBYIOMIHe pacuerTH, pe- 
3yYJIBTATOM KOTOPBIX ABJIAIOTCA KPHBbIe puc. 13. 
H3MeHHTb TyOuNy MPpOHHKHOBeHHA MOMKHO HIM 3a CUeT H3Me- 
HeHHA YACTOTH! Ww’, HH 3a C4eT H3MeHCHIA AMMIHTYIbI BHEIIHero 
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nod. [lpH 9TOM H3MeHeHHeM @MIMIHTYAbl BHeLIHeErO MOA MOKHO 
AOCTHrHyTb JuO60ro 3HaveHHA TAyOHHbI MpOHHKHOBeHHA (TIpH 3a- 
4aHHolt yacTore), B TO BPeMA Kak W3MeCHeHueM YaCTOTHI (MPH 3azaH- 
HOH aMMAUTy1e) He BCerma MOXKHO 3TOTO ocTHrHyTb. Hanpumep, 


J . 
eum Hyo< (3+ Ht, ): TO HHKAKHM H3MeCHCHHEM YACTOTHI NHe.1b3H 


OCTHIHYTb MOJIHOTO MpoMarHHyHBaHyst. 


8. CpeqHaa no oG6beMy HaMarHH4eHHOCTh Wapa 


OTHOCHTeCIbHbIM M@rHHTHbI MOMeCHT /f7 MbI OMpeweHWIH Kak 
OTHOIWWeHHe MOJIHOrO MarHHTHOrO MOMeHTa K M@lHHTHOMY MOME€HTY 
NOJHOCTbIO HAMAPHHYeHHOrO Wapa. Onpeze.1HM CpenHIOlO 10 OObeMy 


/ 10 100 1000 


Te SO ERP NE eens SG eee Me sere eee ied Sema ree 
a ea 


Puc. 14. Komnaexcuasn adekTHBHaA BOCIPHHMYHBOCTH Ilapa 
B 3ABHCHMOCTH OT ¥acTOTHI. 


HaAMA@THHYeCHHOCTb Sop KaK OTHOMeCHHC MNMOJHOTO MarHHTHOroO MoO- 


MeHTa K O6bemy twapa. Tora 
Sop 27). (40) 
Takum O6pa30M, (PYHKIUHA M xXapakTepH3yeT coOoll (C TOUHOCTHIO 10 
NOCTPOAHHOH BeIMUHHbI J) UH cpeaHiolO 10 OObeMy HAaMAalHHYeHHOCTD. 
Kak 3To cylenyer u3 puc. 6, 9, 11, mpH cHHycoHa/JIbHOM H3Me- 
HEHHH HalNpsoKeHHOCTH BHeLIHerO MOJIA OTHOCHTCJIbHbIH MArHHTbiil 
MOMeHT He ABJIAeTCH CHBYCOHTabHOK PYHKUHeH BPeMeHH. 3ylecb MBI 
3aMeHUM (PyHKUHIO 7 ee nepBoH rapmMoHuyeckol. II[pu stom oTHoci- 
TCJIBHbI, MAFHATHBIM MOMCHT MOXET ObITb MPeACTaBJIeH BbIPAKeHHeM 
i (wl—¢ 6c 
m==m_ ef *) (40) 


ant p . 
ay 
een Hee Hye 
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KomnwekcHan 3PMekK THBHAH BOCNPHUMUABOCTb Ky NOJIYYHT Np 
STOM BbIPaAKCHHE 
J m 
: cp anp —je iad wee ad 
i= a a e =k, — JK, . (47) 





# " - 
Ha puc. 14 npegcrapuenbl 3apucnmoctH k,, K,, ¢ un | Ko] ot 4a- 
€TOThl pH TeX Ke 3HavyeHHAX MapaMeTpoB, 4TO HW KpHBble puc., Y. 
_ ry? 
C yBevIM¥eHHEM YacTOTH! wo! PyHKunA Ky) MOHOTOHHO NafaeT 4H, 
HaqHHad C HeEKOTOPOH UacTOTbl, CTaHOBHTCA OTDpHilaTeJibHOn. Tipu 


YP, Tava 
120° Tlamp 





Puc, 15, Komnmekcuan adpdekTHBHad BOCNPHHMUHBOCTh Wapa 
B 3€BHCHMOCTH OT AMNAHTYAbI BOSOY K Aaollero NOMA, 


+f? 5 
3TOM MYHKILMA k, HMeeT XapaKTePpHbIH MAKCHMYM, @ ~ MOHOTOHHO 
pacTeT, HMeH CBOHM MpeeJIOM m (MarHHTHbIM MOMEHT OOYCJIOBJHBA- 
CTCH TOJIbKO BUXPeBbIMH TOKaMH B 3KBATOPHaJIbHOM noACKe), 
+! > 

Ha puc. 15 npeazcraBjeHbt 3aBHCHMOCTH aoe K,, Ky uw ¢ oT 
aMIMWIHTYAbl HaMpxxKeEHHOCTH BHEUIHCTO TOJIA MpH yacToTe w! == 50, 

VintepecHO OTMETHTb, UTO C YBeJIMYEHHEM AMNJHTYAbI HaltpsKeH- 
HOCTH BHeIUHero MOA MaqatoT H KOMMJIeKCHad 3dPeKTHBHAA BOCpH- 
UMUHBOCTh HCG COCTAB.-TIAIOILUC. 


9, IlorepH Ha BHXpeBble TOKH 
Jlerko nosmyuutTp [JI. 4] BeipaxeHne JIA MPHOBeHHOrO 3HadeHnA 
MAOTHOCTH TOKA 6 B MOOOH TOUKe Ulapa: | 


dr 


ae (48) 


~ fr 
F pprsaciaae saa ( 5 B 


rile ¢— paccroaune Of OCH Z MO TOUKH HaOsiOAeHHA. 


Ilpu ITOM MFHOBeCHHOC 3HaAYeCHHe MOULHOCTH MOTePb Hd BUXPCBpble 
TOKH 


p= | pod. (49) 


V 
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[locKOAbKY BUXPeBbIMH TOKAMH OOTEKACTCA JIMMb MpoKAeHHad Ppou- 
TOM BOJIHBI O6vlaCTh Wapa, MpemeswaMH HHTerpMpoBaHHa OyAyT: 


0<e<2n; —VR?—#<y<VR—®?; r<t<e. 
CpemHee 3HayeHHe MOLIHOCTH NOTepb Ha BUXPeBbIe TOK 


P= =| pdt, (50) 
T 


te | 


[IpeactaBiaetTcH WeecooOpa3Hbim B MOCdeAHeM HHTCrpasie 3aMe- 
HHTb MepeMeCHHY!O HHTerpHpoBaHnA ¢ Ha X C MpeAeJOM OT 1 NO Xo, 
MOCKOJIbKy MOTCpH Ha BUXpeBble TOKH MPOHCXOAAT B TeYeHHe YaCcTH 
nomynepHowa, N0Ka QpoHT BOJIHbI ABHAKETCH OT X==1 HO XX. 
[Ip stom wu upu ysete (49), (48), (36) Byipaxenue (00) IpHMeT BHR: 


KX XG galt E-- R vaV Rie 


p=—5B,JiR | [| {x 


3 : ryt I | 2y°/s | ole 
gy (Hsin wit — H,) + 9 ( — X59)? —(l—x?) 
~ 


dxdodiédy. (51) 





AT | ~ 


wir 
bat) x5) i ao(1 — 42): 
x 


In 


Vinrerpupyas, MOJlydHM: 


X=] 
3 i nt 
P==A4V)fJB,, \ {oy (Hsin w't! — H,) 4- 


X=Xo ; 
t= 


oy /s al ees ; Be 
at — Xo) fs __(} ~~x2) |ar=aV0lB,, \ A(x)dx. (52) 
Xm Xo 
3aecb V,— o0ObemM apa. 
Tlocneaunii HHTerpasl He MO*KeT ObITb BbIpaKeH B Bue AHA 
THYeCKHX (byHkuHi. Ognako 3HadecHHs (PyHKUHH A(X) BbITHCJIAJIMCb 


B fpomecce 4HCeHHOrO pe- 
weHHaA  AnddpepenUuNaJbHOoro 
ypaBHenua (36), H MoSTOMY 
HHTerpHpoBaHve B ypaBHeHHH 
(52) 4HCHeHHbIMH = MeTO/aMH 
TeMePb BbINOJIHACTCH 3JIEMCH- 
TapHo. 

Ha puc. 16 npeactaBsiena 
3aBHCHMOCTb y.[eJIbHOH MOILL- 





P 
woctH P, =~ OT 4WacTO- 
Voit Bog 
H l . ; 
} — CH Puc. 16, MouHocTh moTepb Ha BHXxpe 
Bee a y 10000" BbIe TOKH B 3aBHCHMOCTH OT 4YaCcTOTHI. 
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Ita 3aBHCHMOCTh HBuAeTCH CAHHO AIA Wapa suO6bIX pa3MepoB 
H 3JEKTPONMPOBOAHOCTH. 
Ha Tom xe pac. 16 HaHecena KpuBas Pio’, T. €. B HeKOTOpOM 


MaClUTa6e MOULHOCTbh NOTepb Ha BHXpeBbIe TOKH, 
Ha pue. 17 noctpoena 3apucumoctp YACAbHOH MOWHOCTH P, or 





Hogs 
7 = 
Puc. 17. MouwocTb noTepb Ha BUXpeBble TOKH B 3a- 
BHCHMOCTH OT AMNJHTYAbI BOS6YXKAatouero now. 
JIHTEPATYPA 
ane b. K. ApkKadbes, QaexrpomMarantasie mpouecchl B Metaaaax, OHTIf 


aoe B. K. A eae Abe B, aes cHOcOGa BbIUHCJeCHHA CKHH-3MPekta B dep- 
OMAarHe THKAaX, OPHHK cll pakTuye Oe! A {» 
OTH AH CCCP. tae p CKHe HpoOsemMbl 3aeKTPOMarHeTH3MAa », 
. Ww. W olman und H. Kaden, Z. fiir techn. Physik, r. 13, 1932, erp. 330. 
BM. Opaakun KTO, tr. XXVI, 1956, No 5. 

- M.A. TusuapKkospekuit, KTO, vr. IX, 1939, N 5. 

b. M. ®paakun, Tpvan M3H, porn. XIV, 1953, 


ON ew 


ee ee 
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UCCUIEXOBAHHE YCJIOBHH BOSBYKTEHHA 
CYBFAPMOHHYECKHX KOJIEBAHHH B KOJIEBATEJIBHOM 
KOHTYPE C HEJIHNHEMHOM HHAYKTHBHOCTDbIO 


Acnupanm 6. ® Jlacmoanun 


B COBpeMCHHO! TeXHHKe HapaAhy C KOMeOaTeIbHBIMH  LeNAMH, 
HicHOJIb3VIOULHMH B KaY¥eCTBeE He@JIMHEHHbIX IWICMCHTOB 3JIEKTPOHHEIe 
JAMMbI, WApokoe pacipocTpaHenne NOMyYMIH KOJIeGaTebHbIe Wenn 
C H@JIHHeHHbIMH WHAYKTHBHOCTAMH. Bapemenne B KOWIeCOaTesIbHbIM KOH- 
TYp Mpoccesa c PEPPOMALHUTHbIM CeEPACYHHKOM HO3BOJIAeET NONYYNTL 
Pe@KUMBI, CYMLECTBOBaHHe KOTOPbIX B JIMHeEHHbIX KOJIeOaTeIbHbIX KOH- 
TYpax TIPHHILMNNabHO HeEBO3MOKHO. OAHHM 3 TaKHX PeKHMOB AB- 
“ioTca cyOrapMonHyeckHe kKoseOaHHa. Onn Bo3s6yxKsaloTcA B pe- 
SYIbTATe BO3eHCTBUA Ha HeJIMHeHHbDIN KOMeOaTenbHbI KOHTYpP 
CHHYCOHaIbHOrO HaNpaAKeHHA Mp HEKOTOPHIX OMPeMeJICHHbIX Coye- 
T@aHHAX NapaMeTPOB KOHTYpa HW HavaIbHbIX YCMOBMH WH HMeIOT M@CHb- 
NIVIO WaCTOTY, 4eM IIpHJIomwKeHHOe HalpsaxKeHHe. 

Cy6rapmonuyeckve KoveOaHHA NpescTaBaAnioT cob6oli unTPepecHoe 
ABJICHHe Kak C HaYYHOH, Tak HW C TMpakTHyeCKOH TOUKH 3peHHA. Ha- 
IpHMep, BO3MOMKHOCTh TOJYYeHHA Takux KkoJeOaHHH No3BouAmer 
OCYLUECTBUTb (eppoMarHuTHOe AeweHHe 4acTOTHI. Onnako B psaze 
cryyaep Bo3s6yKNeHHe cy6rapMOHH4eCKHX KONeOaHHH ABJIAeTCH 
Kpalve HekKeslaTeJIbHbIM. Tak, B JaNIbHAX JIMHHAX QIeKTpOMepelayun 
C MIpOOJbHOH EMKOCTHOH KOMMeHCalweH (HalpwMep, AnHua Kyil- 
6piueB — Mockspa) MpwH NOAKMIOYeHHH HOBOH JMHHM Mod HarMpy3ky 
Nocsle OTKJIOUCHHA KOPOTKOFO 3aMbIKAaHHA 3a KOHAeHCAaTOpaMH IIpo- 
ROAbHOH KOMMeHCalHH UHOra BosOyKAaloTca cyOrapMoHnyecKHe 
KONe6aHHA, BbIZbIBAIOULMe JLWIHTeJIbHbIe TepenalpAKeHHA, OMacHble 
iuaia wu30naunu [JI. 1, 4). 

HM3yyeHvem YcJlOBHH Bos6yKeHNA MH CYILeCTBOBaHHA cy6rapMmo- 
HHYecKHX KOe6aHHH 3aHHMaJINCh MHOTHe COBeTCKHe H MHOCTPaHHble 
uccslenoBaTemuH. M3 pa6or MWHOCTPpaHHbIX UCCMeMOBaTeelH OTMe- 
THM pa6otpr C. AnyzxKeno, U. Xan, B. Max-Kiona u M. Bpycra 
[JI. 9, 10, 11]. SHauntTebHbI BK1aa B PasBHTHe TeOpHH HeIMHeHHbIX 
KomeOaHHi, H B YaCTHOCTH CyOrapMOHMYeCKHX KOWe6aHHH, cmean 
COBeETCKHMH YUeHbIMH. Secb Mpeke Bcero celkyeT CKa3aTb 0 pabo- 
Tax akazemukos JI. VW. Maynenpuitama u H. JI. Mananexcn [J1. 5], 
B KOTOPbIX pa3pa6oTaHa TeopHA aBTOMapaMeTpHyecKOrO pesOHaHca. 
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Psi] BaXKHbIX TCOPe€THYCCKHX H 3KCHEPHMECHTAJIbHbIX  pe3yJIbTaTOB 
nomyuntn H, M. Kppitos, H. H. Borosmo6os, TF. P, Paxumop, 
JJ. T. Kukuay3e, JI. ®. [moxoscxas, B. VW. Jlesutos [JI. 2, 3, 4, 6] 
li PA APyrux HecexopatTesen. 


Bmecte c TeM pa], BOMpocoB, CBA3aHUbIX Cc CYOrapMOHHYecKHMH 
KOeCOaHHAMH, H3y4eH COBepWIeHHO HegocTraTouHO. K unesny TaKknx 
HeMOCTaTOUHO H3YYCHHbIX CTOPOH ABJICHHA OTHOCATCA YCJIOBHA BO3- 
OyKNeHuA H yCTOHUMBOCTH cyOrapMOHHYCCKHX KouleOanutt. Mpenta- 
raeMan paOota ABAAeTCA Pe3YJIbTATOM SKCMeEPHMeHTAAbHOTO AH TCO- 
peTHYCCKOTO HCCJIeEJOBAHHA HEKOTOPHIX CYYaeB, CBSA3AHHbIX C BO3- 
6yKAeHHem CyOrapMOHMueCKHX KOvIeOaHuli B Mpoctrelilwiem mMocwcjo- 
BATCJIbHOM KOJIeOaTeJIbBHOM KOHTYype, COJepxKalleM poccesb c He- 
JMHEHHOH BOJbTaMMepHonH XapakTepHcTuKon. Mccaexopanne nmposo- 
NANOCb aBTOPCM Ha Kadespe TeopeTHyeckux OCHOB IICKTPOTEXHHKII 
M93WV nog pykopogrctsom mpod. M. A. Tepekanmuua. 


e) KCHEePHMCHTaJbHOe HCCIELOBAHHE 


IIipHHutnadbHad cxeMa HccexyeMOro KOHTYpa mpeactaBsena 
Ha pue. 1. CyO6rapmMonuyeckuHe KOvIeOaHHaA BO3OyKTasHCb NyTeM M01- 
KIOUCHHHA KOHTypa K HCTOUHMKY CHHYCOHaJIbHOrTO HalpsyxKeuHA 


= cx sin (wt 1 ~). 


B KaxKROH CepHu OMbITOB H3 WeCTH BeEJHYHH, OKa3blBaloulux cy- 
UIECTBCHHOe BJIHAHHE Ha BO3O0yKMelwHe cyOrapMOHHYeCKHX KOeba- 
UHH (akTHBHOe ConpoTuBvieHHe R, eMKocTb C, MpHwiomwKeHHoe Hanps- 
*KeHHe U, Hauasbnan (ba3a MpWsIOKeHHOrO HalIPAKeHHA CP, HavaJib- 
HOe HanmpskKeHHe Ha KOHJleHCaTOpe U,, WW ocTaTOUHa HHAYKINA 
B cepmeuHHKe j71poccetm Bo), H3MeHSI- 
JHCb TOJIbKO JIBe, a OCTAJIbHbIC MOVIep- 
*KUBAIHCb MOCTOAHHDIMH. Takasa Me€TO- 
AMKAa 3KCHeEPHMeHTa MO3BOIMIAa HaHOo.1ee 
YeTKO BbIABHTb BJIMAHWe KaxKAOTO  OT- 
KetbHoro akTopa ua pexKHM paborThl 
KOHTYpa. 

R Ap © TlapaMerpbht KoHTypa R u C H3MeHs- 

Puc. |, pwuuunvatbyaa cxe-  yich IPH MOMOULA peocTaTta H MarasHHa 

Ma Hee me TYeMOrO KOHTYP?-  emKoctreH. BanauHe Bua XapakTepHcTH- 

KH JpOcceJIf H3y4aslOcb IyTeM MPHMeHe- 

HHA WpocceeH C Pa3JIHYHbIMH BOJIbTaMII€PHbIMH XapakTepHCTHKaMH. 

[pu akchepHMeHtax ObIO HCMOIb30BaHO TPH pocceta c cepmeu- 
HHKaMH 43 TpaHchopmMaTopHoH ctraju, cram ABIT u nepmMa.vios. 

Hauyasbnan casa MpHvOKeHHOrO NHalpsxKenHA 3amaBalacb cie- 
IHaJIbUbIM 3JIEKTPOHHO-M@X4HHUCCKHM pele, COCTOAILHM H3 (pa3o- 
peryJldTopa, MOJIAPH3OBaHHOro pele H THPATPOHA C CETOUHBIM yupaB- 
eHHem OT MHK-TpaHcdopmMatopa. HauabHbre yCOBHA Ha KOHJIel- 
caTope HM Apoccese 3aaBaHCb OT HCTOUHHKA MOCTOAHHOTO Halnps- 
2KeHHA. 
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B ueaax Oomee TOoUHOrTO OpefevicHHA Ba peRHMa KOHTYP 
BKINOUAICA MIpu KaxKNOM 3ajaHHOM CO¥e€TaHHH MWapaMeTpoB H Ha- 
YaNbHbIX ycNoBH 10 pas. Buy pemkuMa oMpeeaica mo cbopme 
KMHBOH HanpwaxKeHuA Ha KOHAeHCaTOpe, HaOmMOAaBUleHcA Ha 9KpPaHe 
9ICKTPOHHOTO ocwHsorpada. Cuntaocb, 4TO B KOHType OymeT cy- 
HIECTBOBATbh JaHHbIli pexKUM KoJeOaHHi, ec OH HaOslOMasicA Soviee 
q@M B TatH cayyatx u3 10 BKmoueHH. B mpotlecce SKCIepHMeHTa 
Opin Nosyyeubl cy6rapmMoumueckue Koe6anua 2-, 3- u 5-ro mMopsAL- 
Kos. Han6oree NozpobHo Onlin UCCeLOBaHb! YCMOBHA BOZOYACEHHA 
3-j} cyOrapMOHHKU, TaK KaK HMe€HHO 9Ta cyOrapMOHHKa BOSHHKaeT 
HaHOomee “uacTro B pHe MpakTHyYeCKHX Cyyaes. 

PesyJIbTaTbl SKCIMepHMeHTa MpeAcTaBJieHbl B Bue rpaPukos, Ha 
KOTOPBIX MOCTPOeHbI OOMAaCTH BOSOy2KeHHA TOrO HAH MHOrO pexKitmMa 
B 3ABHCHMOCTH OT JBYX Me@PpeMeHHBIX BeJIMYHH Tp COXpaHeHHH M0- 
CTOAHHBIMH OCTAJIbHBIX TapaMeTpOB H HavaJIbHbIx ycwoBni. Orpann- 
UCHHbI OObEM CTATbH He MO3BOJIAeT MOKa3aTb BCe HanOoulee HHTC- 
pecHble rpaduKku. Ilosromy B KavyecTrBe MpHMepa Ha puHc. 2 MpuBeneHy 
TOMbKO OAH u3 TpadeKos. bykeMm Ha3blBaTb «YCTAHOBHMBILNAMHCH> 
cyOrapMOHHYeCKHMH KOJIeOaHHAMH TaKHe, KOTOPbIe, BOSHUKHYB Np 
RKJIOUCHHH KOHTYpa, MpoOOJKaloT CYIIECTBOBaATb B TeYeHHe AWH- 
Tefbiioro BpemeHH. Cy6rapmMoHHyeckHe KoseOaHna, cCyllecnBylollne 
TOKO Tp MepexoTHOM Iporecce, Ha30BeM <IlepexXOAHbIMH>. 

Kpome Toro, IpH 9KcMepHMeHTax HaOsmOAaHCh HHOra PeCbMa 
cpoeoOpasnble KoeOaHua, KOTOpbIe WelecooOpa3sHO Ha3biBaTb 
<ONYKLAIOWUMH» KoNe6anHamu!. B pexkumMe OsyKaloulx kove- 
Oanuit dopMa KPUBbIX HeMpepIBHO H3MeHHeTCA. OTH KOe6aHns M0- 
ABIAIOTCA OOIYHO BOWIM3H TpaHHIbl OGacTH YCTAHOBMBIIMXCA cyC- 
rapMOHHYeCKHX KOIeOaHHi. PexkKuM KOHTypa MPH 3TOM ollpene-taeT- 
CH, MO-BHJMMOMY, CTATHCTHYCCKHMH 3aKOHOMeCPHOCTHMH, Tak Kak 
BPeMA CYUeCTBOBAHUA OuyKTaOUlAx KOMeOaHHH KOMeONeTCA B BSCb- 
Ma WHPOKHX Mpeeviax. 

B we1sx Mpukanua pesybTaTaM SKCMepuMeHta HanOosee DOUKcTO 
Bua BCe rpaduku Obi NOCTPOCHbI B OTHOCHTCJIDHbIX €AMHHILAX. 

[lokaxkeM, KaK MOMKHO TepeHTH K CHCTCM€ OTHOCHTC.IBHbIX €JH- 
Hun. Ypapuenve uccaegyemoro KONTypa (CM. pic. 1) 3amMcbipaeTcn 
B BH: 


t 
Ge TiR+ ~ li dt=U,, sin (ot +4) (1) 
0 


Tlanee uesrecoo6pa3sHo BBeCTH B ypaBHeHHe BMeCTO NOTOKOCIECM.eHHA 
iS mMarHuTHylo wHAyKIHIO B, a BMeCTO TOKa 1 — HallpHKeHHOCTh H 
MarHUTHOrO MOvId B cepfeuHHKe poccesa. Takad 3amMeHa, MPOH3- 
BeMCHHAd MO O6ULeEH3BeECTHbIM (hOpMywiaM, MIpHwaeT ypapuennio Ooviee 
o6ululi Bua, Tak Kak BUA KpHBOH B(H) onpeedieTCA TOMbKO Ma- 
TepHasloM cepfeyHHka HW He 3aBMCHT OT ero pa3sMepoB H OT Mapa- 
MeTPOB OOMOTKH JLpocceJs. 


1 Tepmun spegzen T. P. Paxumosvim [JI. 3}. 
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Bpenem takoxKe CJIEAYIOuUuLHe OTHOCHTECJIbHble Be JIMUHHBbI: 
B H 
v= of: [= =} ae (B= >— 2 
’ 9 . 
Boas Noas ( ) 
3aecb B,, u H, ,—- 3HaueHHA HHAYKILHA WH HaNpAxKeHHOCTH MarHHT- 


HOro NOJA B Oa3sHCHOH TOYKe 3afaHHOH KPHBOl HaMarHHuMBaHua - 
MaTepHalla CepeuHHKa Pocce JIA. 


BG 


LS N : 
OQQQQaggy 





N 


Wa 
ONS 
oe 


ROL 
oe 


y, 





a 60° 20°80? —~S—S40®~—~—«OO” ~~” 
V/A yemanobubuueca cydeapmouuKy 


RQ 7epexoduele cydzapmonuKu 

RQ » Onyxcdaroumue Konebarnus”? 

| | ei NONEOAHUR C YACTIONIOU NOUNOHCEH- 
HO2Z0 HONPAHECOHUA 


uc, 2. OOaacTu Bos6yKAeHHA 3-i cCyOrapMOHHKH B KOHTYpe C ApoccesemM, HMel0- 
WiHM cePReuHHK A3 cTaaqH XBIT, npH H3MeHEHHH BeAH4HHEI EMKOCTH H Hadadb- 
HOd (a3sbl NPHAOKeEHHOTO HanpAKeHHA, 
YCuOBHA SKCNepHMeHTa: 


d3 
Rk, = 0,04; k, = 0,8; Bo = 0; { — = 0,8sin¢. 
at 0 ; 


Bui6op sto 6a3ucHoli TOUKH NpoHsBoAeH HH ONpenenseTcA B 
OCHOBHOM YOOCTBOM BbIuHCeHHH. B qanHoli pa6ore 6a3ncHad TOUKA 
‘bla BbIOpaHa Ha KOeHe KPHBOH HaMarHHunBaHug, 
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Tlocre mojzcranonkH seauuun 3, Bu f,(3) B ypaBHeHue (1) A 
piga mpecO6pasopakHuit MOJyYHM ypaBHeHHe HCCJIcAyeMoro KOHTypa 
B OTHOCHTCJIbHBIX €MHUMAaX: 











23 di 44 | 
ail (5) iy tt Pale (B) = 3 Cos (0 + 9), (3) 
Pte 
hes Hea; lop Ro k= Heastep ee ' 
t @wSBeg, 2 ww SBeg, C” 
vz i " 
k3= — — U; = ay [fo (I. 


3 dopmysax (4) MpHHATH! cllenyioulNe O6O3HaueHHA: 

{. — MKHa Cp2HeH CHJIOBOH JIHHHH MarHHTHOrO MOjJd B Cepseq- 
HUKE ApoeceJA; 

S —Monepsunoe ceyenve cepseuHHnka pocce.lA; 

@-—YHCO BHTKOB OOMOTKH pocceJiA. 


Hayaibuble yCJIOBHA Tak Ke JIEFKO BbIPAaKa!OTCA B OTHOCHTCJIbHbIX 
ClMHaMuaxX. Ostarouny.0 HAAYKUMO B CePpAeYHHKe APOCCe/IA MOKHO 
HpescTaBuTb B dopMe 

Bo | 
=F. (5) 

Po Beas 
B3ananue HauaibHOroO HanpAyKeHHA Ha KOHACHCATOPe PaBHOCHJIbHO 
gananu.o d3/dt npy ®—O0. DITO MOXKHO AOKa3aTb, PacCCMOTPeB 
ypasHenue (1) ana ¢ =O (}=-0). He octanaBsuBadch Ha MpocTblx 


di 
npeoOpa30BaHHAX, MIpHBexeM opMy.ly AIA oMmpeAesennn (ae) 
0 
(28 Um sing — Ury (6) 
\dd ],, ~ — awSBz, 3 , 


Ury Ke KacaeTCcA HavaJbHOK asbl MPHJIORKeHHOrO Hap KenHA, 
ro ee eseceoSpa3Ho 3aaBaTb Brpagycax. Popmywbl (4)—(6) ObLTH 
HCHOMb30BaHb! TIpH MOcTpoeHuu oGsacTeH Bo3s6yKAeHuA cyOrapMo- 
HHYeCKHX KOvIc6aHHH. B mpomecce S9KCHepHMeHTa TIPOH3BOAAIOCb 
TakwKe OciluHWworpadupoBanHne TepeXOMHbIX MpoOlleccoB B HcceLye- 
MOM KOHTYpe EPH pa3/IHUHBIX COUeTAHHAX MapaMeTPOB HW HauaJIbHbIX 
ycoBul, Anamu3 OCUHIOrpaMM HOKa3aJ, uTO B pexKHMe VCTAHOBHB- 
wuxca cyGrapMOHHYeCKHX KOJIeOaHHH KPHBaH TOKa HMeeT HECKOJIDKO 
HMIYJIbCOB C Pa3s/JIHUHOHM aMIIHTYAOH, IpH¥eM MaKCHMAaJIbHOe YHCJIO 
UMILYIbCOB 3a Nepvosx cyOrapMOHHYeCKHX KOJeOaHHH paBHO yABOeH- 
HOMy HOMepy cy6rapMOHHKH. Cpe MMMYJIbCOB MO2KHO BbIAC/NTS 
Ba OCHOBHBIX HMMysbCa, HMeIOWINX HaHOOJIbUy!O aMIVIHTYAY, H pAa 
JONOJHHUTCJIbHEIX, Kpupad Hanpa%KeHHa Ha KOHAeHCaTOpe HMeeT CTY- 
tenuaTyio dopmy. Uucyio cryNeHeK paBHO YHCJIY OMOJHUTeIbHbIX 
UMITYJIbCOB. 

Pes3yIbTaTbI MpOBeAeCHHOTO SKCICPHMEHTa NO3SBOMAIOT CilelaTb 
Ce YIOUHe BbIBOBI: 

14 Tpyast M9H nom. XXVII. 909 
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1. Cy6rapMonnyeckHe KOeOaHHA ABJIAIOTCA Pe3O0HAHCHbIMH KO- 
NeGaHHAMH — 9TO OHH U3 BHIOB MapamMeTpHyeckoro pe3sonaHca 
(aBTonapaMeTpHyeckH pesoHaHc). Ilepuoguyeckoe wu3meHeHHe Ma- 
paMeTpa (HHAYKTHBHOCTH JIpOCcesIa) MPOMCXOMUMT 3a CueT BHEeIIHerO 
WiCTOUHHKA CHHYCOKAaJIbHOrTO HallIpsAKeHuA H OG6YCTIOBJeHO HevHelt{- 
HOCTbIO XAPaKTePpHCTHKH MatTepHada MeppomMarifsitHoro cepeyHHKa 
Apoccea. 

2. JiJis Bo3s6yoRaenud Cy6rapMOHHyCCKHX KOWe6aHHl HeO6xo- 
HMO COOJHOTeNHe: 

a) YaCTOTHOPO COOTHOIIeHHH, T. @. YCIOBHA KpaTHocTH coOcTBell- 
KbIX YacTtor KOM20aNHi KOHTYpa u“acTOTe Mpu.lORKeHHOTO Ha;npst- 
*KEILHST; 

6) 9HeprerHyecKOrO YCJIOBHA, 3aKJHOUAIOWICrocad B Ope eeHHOM 
COOTHOIICHHH SHEPrHH, MpeoOpasyemol Ha YacToTe aHHoll cy6rap- 
MOMWNKH, HW SHeEprun, MpeocOpa3syemoli wa uacToTe HCTOUNHKa THTannn 
KONTYypa. IIpeo6pa30BatewemM YaCcTOTh! B KONTYPe sHB.1TeTCH Apoccerb 
C NeJIMHeEHHOH XapaKTepvCTHKOH. 

3. Bos6yxieHHe cy6rapMolMyuecKHX KoweOaHHH B Mpoctelimiem 
WIEKTPHYCCKOM KOMeOaTCJIbHOM KOHTVpe ¢ HeAHHEHHOH HHAYKTHB- 
HOCTbIO HOCHT XapaKTep «KecTKOrO» Bo3s6yxXReHHA. Ono BO3MOXKHO 
TOJbKO MpH COOOULeEHHH KOHTypy HeKOTOPOrTO HauvaJIbHOTO TOWUKA. 

4. Mu3snyecKaHd KapTHHa BO36yKAeHHA CyOrapMOHHYeCKHX KOvle- 
6auuli Takopa!. Tlospaenve Bp MepexoqHoM Mponecce cyOrapMOHHKH 
HayndaeTca c OOpa30BaHHA OCHOBHOTO HMMyJIbCa TOKa. ITOT UM- 
NyIbC NOABJIACTCA B MOMECHT PaBeHCTBa HallpaxKeHHH Ha MHAYKTHB- 
HOCTH H @€MKOCTH, KOla KOHTYp O61alaeT HaMMeHbINWM COMpOTHB- 
neHwemM. HapacTanuve ToKa BbI3bIBaeT HaKOMeHve SHEP B HHAYK- 
THBHOCTH HM pa3spAAKy KOHZeHCaTOpa. SaTeM KOHZeHCaTOp 3aps- 
MKaeTCH B MPOTHBONOJIOKHOM HanpaBsieHHH MO MA@KCHMYMa, a TOK 
cnagaeT 20 Hyaa. [loka TOK 61M30K K HYJIKO, HallpsoKeHHe Ha KOi- 
MeHCaTOpe HeH3MeHHO HM OH3KO K MakcHMyMy. Jlamee Bce 3aBHCHT 
OT TOrO, HaCKOJIbKO ObICTpo OyjleT PasDAMKaTHCH KOHMeHcaTOp. Ec 
MepexOHOH Npowecc Hayavicd MpH TaKOM COueTaHHH MapaMeTpos Hu 
HauaNbHbIX YCJIOBHH, YTO TPH MOMXOAe NPHJIORKeHHOTO HAaNpsAKenHHA 
K HyJO Hallps2KeHHe Ha HHAYKTHBHOCTH CTaHOBHTCA MeHbIle Hallps- 
%KCHHA Ha eCMKOCTH, TO KOHJICHCaTOP HauMHaeT JeHCTBOBaTb KAaK 
BTOPOH HCTOUHHK TIHTaHHA HW CO3MalOTCA YCJIOBHA JWIA NOABJIeEHHA 

| AOMOJIHHTeJIbHOTO AMITyJbca. 


TOK MONOJHHTebHOrO HUMMYJIbCa JOCTHraer MaKCHMyMa B MO- 
MCHT Npoxona yepe3 HyJb MpHOKeHHOrO HanpaAKenua. B nocae- 
AyOWHe MOMCHTHI BPeCMeHH MpPHVIOXRKeHHOe HaipsKenne BO3pactaer 
B IIPOTHBONOJIOKHOM HanpaBJIeHHu H TOK CHOBA YM@Hbillaerca 70 
HYJA, a HanpsAKeHWe Ha KOHJeHCaTOpe Mepecraer H3MCHATBCA JO 
Tex Op, MOKa Hallpa#2KeHHe Ha HHAYKTMBHOCTH He CTaHer PaBHBbIM 
Mo BeJIMUHHe HaMps2xKeHHIO Ha KOHeHCaTope. 


1K NpHBOAHMOMY HHKEe TOAKOBaHHIO Tipowecca cyOrapMOHHYeCKHX KOVIe- 
GaHHH He3aBHCHMO HM NOYTH OAHOBPeMeHHO C HaMH npnmesa TF. P, Paxumos 
[JT 3]. 
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3 3TOT MOMCHT HAaUHHaeTCA OTPHIWLaTeCAbHbIM OCHOBHOH HMILyJIbe 
roka. B fasbHelieM NpH co6sloseHHu Z9HeEpreTHyeCKHX COOTHOLIe- 
HMA Mpowecc HAeT aHaOTHYHO, MH B KOHType ycTaHaBJIMBaloTca cyO- 
rapMOHHyecKHe KOICOaHHA. 


TakuM OOpa30M, BHJ, YCTAHOBHBLIHMXCA KOJIeOaHHH 3aBHCHT OT 
NopaAlKa CeOBaHHA OCHOBHbIX UMIYJIbCOB TOKA H OT BPeMCHH 3a- 
T€PXKKH 3apsifa Ha KOHeHcaTope. Uem Ooupile 3TO BpeMA, TeM 
MO32XKe HACTYMUT CJIeCAYIOULUM OCHOBHOH HMIlyJIbC TOKA HW TeM OovIbILe 
OyreT mepno (a, CeOBaTeIbHO, H MOpsAgOK) cyOrapmMonuKe. H3me- 
HeHHe HanpsKeHHH Ha HHAYKTHBHOCTH HU E€MKOCTH CBsI3aHO C OMpe- 
QICHUbIMH TepexXOaMu BIeCPrHH H3 WICKTPHYeCKOTO TOA KOIMReH- 
caTOpa B MAFHuTHoe Moe jtpoccein. Kpome sTHx KoeOaHHit 3Nep- 
rHH, MpOHCXOHT NoTepxA JSHEPrHH B AKTHBHOM COMPOTHBACHUIL KOI- 
Typa, a TakoKe TCpHwOsUICCKH NOBO, IeDruit OT HeTOUNAKAa MHTAa- 
Hust, Moxno CKa3aTb, 4TO CyYOrapMOHHYCCKHe KOWIeOaANHA BO3OVXK- 
NaiworTcs B TOM CJly¥ae, eCJIH SHEPIvA OT MCTOUNMKA MMTailuA M0;1B0- 
QHTCA B MPaBMIbHOM «PHTMe», IIPHYCM «KPHTM» OOYC-IOB.INBAeTCH 
3HAY@HHAMH TWapaMeTpOB KOHTypa HW HavaJIbHbIMH YCJIOBHAMH, 


5. M3mMcvenne BeJIMUHNbI! aKTUBIOrO CONPOTHB.ICHHA KOHTYypa 
MPHBOAHT K H3MeHeHHIO KOHYeCTBA SHEPrHy, MpeoO6pasyemoi Ha 
OCHOBILOM YacTOoTe, a B HeEKOTOPBIX CJTyuanX K TIOABJI@HHIO HOBDbIX 
rapMOUMK, Cpbip cy6rapMOHHyeCKHX KOeOaHHH pH OOVIbIINX BeNM- 
unHax R BbIsBalH POCTOM TapMOHHKM OCHOBHOH WacTOTbI (ACTOUHHKA 
tisrannt). Tp Magpx R B KOHType Co3aloTcd YC.IOBHSH JI BO3- 
NAKHOBCIIHs TAPMOHHK YeTHOH KpaTHOCTH ( Sp an o2M, - ps 


\ 


t} 

ain 2-4 uo = | — Aa 5-H cy6rapMOHHKH), Hapyluaroulux ycuo- 
r} 

Blist YCTOHYHBOCTH CyOrapMoHHYyecKHX KONeOaHHH. B pane calyyaes 


Mpw Manx R Ha6slojaloch BOsOyxKeHHe PeppOpesOHaHCHbIX Koue- 
OaHHil, HMCIOULUX YACTOTY TIPHJIOHKeHHOTO Hal pAKeHHA. 


6. CyulecTBylOT TIpeqeJIbHble 3HAYCHHH EMKOCTH KOHTYpPa, NpPH 
KOTOPHIX €llle BOZ3MO2XKHO BO36yKleHHe cyOrapmMonuK. Hioknult mpe- 
lest OGYC.IOBCH Pa3BHTHEM TaPMOHHK YeTHOH kKpaTHOCTH UM Hap ylle- 
uveM Y¥acToTHoro ycoBHa. BepxHul Mpeles eCMKOCTH CBA3AH C YCO- 
BHAMY Upecepa30Banud IHEPruH Ha OCHOBHOH yacTOT?. 

7. BDenmunna vw HadadbHan ()a3a MpHJlOmwRKeHHOrO NalpsKeHHA 
OKA3bIBaIOT CYIUeCTBEHHOe BJIMAHHe Ha YCTOBHA BO2OYKTeNNA cy6- 
rapMONHYeCKEX KOJeOaHHH. BeluunHa Hallpa Kenna W3MeHACT Tly- 
OMny MOLyYAAWHH WHAYKTHBHOCTH Apoccersa [J]. 5) « npu GovpIHx, 
PaBHO KaK H MPH MaJIbIX HaIIPAKeCHHAX, Hapyllaiorcn YycCOBUA 
YCTOHYHBOCTH CyOrapMOoHWueCKHX KOJeOaHHH. H3meHeHHe Nayamnb- 
HOW da3bl IPHJIOKeHHOrO HalpAKeHHA BUMAeT KaK Ha BeAHYHHV 
Hauadbiorc TOMKa, COOOMLaeMOTO KOHTYPY TIPH BKJNOUSHHH, Tak H 
Ha YCIOBHA NOMBONa SHEPrHH OT HCTOUHHKA TIMTAHHA B MpPaBHJIbHOM 
«<pHTMe», HeOOXO;JLHMOM JWIA TOAMepKanua cyOrapMOHHYeCKHX Koue- 
Oannu. 

8. BeawuHHa U WOAAPHOCTb HavaJIbHOTO HalpAKeHHA Ma KOUNeH- 
carope WH CCTATOUHOH MHAYKUMN B Cepleduuke Apoccea, vOyco3s4- 
14* ol 
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bad <CHUV> HM HalpaBJleHHe JONOMHHTe@IbHOrO Ha¥aJbHOrO TOW;UKA, 
OKA3bIBAIOT CYILECTBeHHOe BJIMAHHe Ha pa3Mepbl OOwlacTeit Bo36yxK- 
euusd CyOrapMoHHyeckux KoscOanui, Bausnne HauabHblx ycoBHit 
Ha KOHNCHCaTOpe H Apoccele OCOOeCHHO CHJIbHO CKa3bIBaeTCA BOJINBH 
rpauhi, COmacTcit BOo3s6yxKTeHHA. 

9. Buy xapakrepucTnHkH JpoccesIA pesKO BUIMAeT Ha BO3O6yxKACHHE 
cyOrapMonuyecKkux KOeOannit. Ito BANAHHe Ob6ycMOBIeHO 3aBNCH- 
MOCTHIG TAYOWUbI MOMYIANMH HAAYKTHBIOCTH H “acTOTHOFO COOTHO- 
INCINIS. OT CTCNEHH HeJIHHCHHOCTH XapaKkTCPHCTHKH Zpocceys. XapaK- 
TCp ITOH 34BHCHMOCTH TAKOB, 4TO B KOHTYPax C JpocceaHMH, HMCIO- 
IMMMH Ma/lylI0 KPHBH3HY XapaKTepHCTHKH, He€BO3MOXKHO MoO/yyenne 
CyOrapMOHHK BbICOKHX MOPAAKOB. 

10. TIpn Bo36yxneHHH cyOrapMouHueckHX KovleOaltnit HabwI0- 
naetcr vepeqopanHne OOvlacreH BosOyxXeHHA cyOrapMOHHK pa3uiMnu- 
HbIX Nop#AKoB (cM, Takxe [JI. 3]). Bo3mMoxHo wacTuyHoe coBnaze- 
HHe O6vlacTeli BO3OyKTeHHA pa3zIMUHbIX cyO6rapMOHHK, MpnueM 
B STHX CAyYaAX OKa3bIBaeTCH 3aTPYAHEHHbIM BO36yxXMeHHe cy6rap- 
MOHHK Oowlee BbICOKOrO TMopsyKa. 

11. YUem Bblue Nopsmok cy6rapMOnuKH, TeM Menlblile ec ycroit- 
YHBOCTh H TeM Oovlee MKecTKHe YCJIOBHA HeEOOXOAUMbI JIA BO3b6yK- 
Reuwa cy6rapmMonnyeckux kowebanuit. 


Teoperwyeckoe uccaenoBaHne 


Jaa pacueta MepexofqHoro mpolecca B HCCACRYeMOM KOHType 
UeOOXONHMO PeIUTb ypaBHeHlie (3), KOTOPOe MpenctraBser coooit 
HeJIMHCHHOe AH@epeHiMabuoe ypaBHeHWe BTOporo MopszKa. Pe- 
LUHTb 2TO YpaBHeHve AHAJIHTHuUeCKH HW TaKHM TIyYTeM MOJIVYYNTh KakHe- 
TO OOULHe 3aBHYCHMOCCTH, yYUpaBJAIOUlWe XapakTepoM mepexoaHoro 
mpomwecca, HeBo3mMoxuHO. Tlostomy Wig pacueta OObINHO IIpHMeHHIOT- 
CA TIPHOMKeHHHIe TpadoanHasuTHgeckHe CHOCOOb! pelleHHaA. 

B pes3yibtate aHalH3a rpatboakasHTHYeCKHX MeTOJLOB MocTpoe- 
HUA HepexOANbIx MpoleccoB B CYILeECTBeHHO HeJIMHeHHbIX CHCTeMaX 
JWI pacdeta Ob BbIOpal MeTOZ (a30BbIX CeMeHCTB, Pe WIOMKeHHHI 
B, E. Boromo6ospm u B. JI. Jstraospm [JI. 7]. Stor merog npe- 
cTaBJIAeT Cobo coueTaHHe MeTOa NOCIeMOBATeIbHbIX HHTePBaJIOB 
H MeTona a30BbIx NopTperoB. OcHOBHbIM JOCTOHHCTBOM MeTO La 
ABJIACTCH EPO YHHBepCaJIbHOCTb. Ma3zo0Boe CeMeHCTBO MHBapHaHTHo 
OTHOCHTeJIbHO (POPMbI MW BeJIMUHHbI HU3MeCHAIOULeErOcH BHeLIHero BO3- 
MeHCTBHA, a TAaKKC OTHOCHTeEJIbHO BeJIM4YHHbI CMKOCTH H HavaJIbHOro 
HalpseKeHHA Ha KOHJeHCaTope. DTO NO3BOAeT Ha OJHOM HW TOM 2Ke 
(ba30Bom ceMeHCTBe HCCJICIOBaTb XapakTep NepexOMHbIX MPOWeccos 
IPH Ppa3JIMUHbIX 3SHAYCHHAX HEKOTOPHIX TapaMeTpOB H HauaJIbHbIx 
ycsoBul. JLocTOHHCTBaMH MeTOJla (a3OBbIX C@EMCHCTB ABJIAIOTCA TaK- 
Ke Haris HOCTh H BO3MOXKHOCTbh MOCTPOeCHHA 6€3 MOMOMHHTCJIbHBIX 
pacueTOB KDHBbIX H3Me€HCHHA BO BDCMCHH HCKOMOH TepeMeHHOH, ee 
lipou3BO2HOK u HHTerpana. B mpomecce pacueTa MOXKHO Take BHO- 
CHTb NompasKkH. IIpu stom, xoTa cMoco6 BHeceHWA NompaBoKk jJO- 
BOJIbHO Tpy6, pacueT MOUTH He 3aMe/WIAeTCA HB TO Ke BPEMA CYLe- 
CTBeHHO yTrouHsetca. Kpome Toro, Ip MpakTH4eCcKHX pacdeTax MHO- 
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rue (akTOpbl He MOM awTCHA TOYHOMYy yUueTY WH TO3TOMY Helleleco- 
OO6pa3sHo CIPe€MHTbCA K OYCHb OOJbUION TOYHOCTH 34 CueT YBeJIHde- 
HHA JWIHTebHOCTH pacuerta. 

TIpumeneHve MeTroya a3oBblx CeMeHCTR K pellleliHiO ypaBHeHHA 
ucculIelyeMOrO KOHTypa alo cleqyoulve COOTHOMeHA: 


a) YpabHeHie (asoBoro CeMeHCTBa 
adh : - 
ay == (p — Aph) fF, (8), (7) 


rie 
p=A, sin (8+ 9) — A; { hdd; \ 





Ue. . 
A, — owSBg,5 ’ 

Hrqs lap t 8 
Ar= GaSB,,, © 2 
Co Ae gs lop | 1 

3 wwSBe o> C : 


B dopmyax (8) mpHHaATHE Te »%xe O6oO3HaYeHHA, 4TO H B opmy- 
jax (4). [pn moctpoenuu cemMevcTBa 6blJia HCMONb30BaHa TaKKE 3a- 


dh 
BucuMocTb |, (6)==§&(A), MocTpoeHHad No KpHBbIM fh =f, (8) a 
=f, (6), 3amanHbiIM Tpa*uyecku AA KamwMoro ApoccessA, 
6) Ypapuenua Ain NocTpoenua dasoporo NopTpeta: 
h,=h,_, +. Ah,, (9) 
P, =A, sin (O-+9)]y_9, i [Ag | Add ],_5, (10) 
R 
[f nd8], 5, = Ad y h,--[ Sad], 9 (11) 
0 
dh 1 . f/dh 
na [GB] +E) 


HMcxofubIMH AaHHbIMH pu pacueTe cayxKHAN KpuBad A, sin (8 -+- 
-+-), a TakKxe 3HaYeHHA HayaJIbHbIX YCJIOBHH HM MWapaMeTpOB KOil- 
Typa. MerowoM da30BbiIx cCeMeHCTB ObIH paCC¥UHTaHbl NepexOwHbie 
mpouweccbl B HCCJIENYEMOM KOHType LIA pana YaCTHbIX cJiydaes. 
CpapHeHhe pacueTHbIX HU 3KCMCPHMeHTAJIbHbIX KPHBbIX TPH OAMHa- 
KOBOM COUCTaHHH WapaMeTpoB H HayaJIbHbIX YCJIOBHH MOKa3saJoO, ATV 
Me€TO Ma30BbIX CEMCHCTB AaeT YOBJIETBOPHTeJIbHYtO KayeCTBeHHytlO 
H KOJIMYECTBEHHYIO KapTHHy Tipowecca: omH6Ka B ONpemeeHHH aM- 
MJHTYX HCKOMBIX BeJHUHH He mpeppinaeT 15—18°/,, uTo BnoHe 
WOMYCTHMO B MpakTHYeCKHX pacueTax. IipwyHHOH ouM6oK ABAAeTCA 
B 3HAYHTeIbHOH Mepe mpeHeOpexenne TMpH pacueTe BJHAHHeM MO- 
Tepb B CepAeuUHHKe fpoccex, KOTOpble yuecTh He yyaeTca, Ec 
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VueCTb 9TH MOTCPH BKJIOUEHHCM MapaJlie J bHO APOCCeJLtO joOapou- 


HOrO COMpOTHBeHHA R,, oOlpeleseHHoro mo dopmyue 





_ Mop | 
Kp 8 (13) 


cm 


rie P, —morTepa B cepxeyHuKe Apocces; 








U,, — Hatlpaxkeune Ha Apocceste; 
TO ypaBHeHHe a3zoBoro ceMeHCTBa TIPHMeT BHA: 
dh ‘ ' ; h | 
rem cae Ae maar a a (14) 
B ypaspueunn (14) 
_ ; ae 
p' =A, sin (# + 9)—A, [hdd ==) foe | 
em 
A rou Rom A } H 
LL Re (15) 
, ae R , Le 
Os eR ee Re 
J 


rile ~P, A,;, A, H Az ONpenestioTca Mo dopmyviam (8), 


AuamH3 ypapnenua (14) noka3aq, uro TaKol meTor yueta Mo- 
Tepbh B CCPACUHHKe TOUTH He H3MeHAeT BULa Pa3z0Boro ceMelicTBa Hi, 
CI@XOBATCIBHO, HE BAIMACT Ha pe3yJIbTaTbl pacueta. Boviee npaBlib- 
HbIM ObIO Obl YYATHIBATh BAIMAHWE MOTepb, paccMaTpHBaA Tlepexoyl 
CepeuHHKa APOCceJIA U3 PASMArHHYeHHOTO COCTOAHHA K MpeebHoii 
nete rHctepesinca. OAHako B 3TOM Caydae pacueT CHJIbHO ycul0x- 
HvxeTCH HM B PAAe CYYaeB CTAHOBHTCH HeBOSMOXKHbIM (IIpH yyere 
YaACTHDIX LHKJIOB). 

HecmMotpa Ha pA JOCTOMHCTB, MeTO, (asz0BbIx ceMelicrB, Kak, 
BIIpoueM, WH BCe Apyrue TpaoanaTuTHyecKkHe MeTORbI, MOCTAaTOUHO 
TPYHOCMOK; pacueT OAHOFO MepexoHoro Mpotecca 3aHUMaeT B Cper- 
Hem 6-8 4. IlosTomy MpuMeHeHve MeTORAa AIA pacueTa MepexoRHbIx 
Mpoweccos Mp OOJbUIOM KOJIMYeCTBe BapHaHTOB cOveTaHHA Mapa- 
MeTpOB KOHTypa HW HauvaJIbHbIX YCNOBHH (a 3TO H HYKHO WIA TO- 
cTpoeHua oOOsacTeli Bos6yxKeHHA cyOrapMoHMYecKHx KOseOaHHit) 
TpeO6yer 3HauHTeJIbHbIX 3aTpaT BpeMeun. B cBa3u c 3THM B AaJbHe;l- 
em Obl PpacCMOTPeH BOTIPOC O pelleHHH ypaBHeHuA pH NomoMW 
XICKTPOHHOH CUCTHO-pellarolleli YCTAHOBKH, 


PeuleHve ypaBHeHHs MCCIexkyeMOoro KOHTypa Ha IeKTPOHNOH 
MOJeIHpylolken ycTaHOBKe 


Jlia pelleHHa 3aaHHoro ypaBHeHHa HCNOMb30BaaCb 3IeKTPOH- 
Had MOZeIMpyiollad ycraHopka Tuna IMY-5, co3sgaHHaa Mucruty- 
TOM aBTOMaTHKH H TejemexaHuku AH CCCP [JI. 8]. TonrorosKa 
HCXOAHOro AupPepenwabHOro ypaBHeHHA AIA Ha6opa ua yera- 
HOBK® BKJNOUaa CNeLVIOWNe JTAIIB: 
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a) cOCTaBJleHHe CTPyKTYPHOH CXe€MbI Ha6dopa pelliarollHx 3/1e- 
M@HTOB B COOTBETCTBHH C HCXOJIHbIM YpaBHeHHeM, 

6) Bpl6op MaciiTa6os MpelcTaBleHua 3aBHCHMDbIX MepeMeHHbIX H 
BNEMECHH; 

B) pacueT KoIPuuveHTOB MepeAay OTACJIbHBIX PCWAaHOULAX IIe- 
MeCHTOB To KOIPMuUMeEHTAaM HCXOMHOTO ypaBHeHHA, 

r) pacuer HawavibHbIX YCJOBHH HW BHeIWHeErO BO3MYUICHHA B Ma- 
HIMHHBIX I@PeMeHHBIX, T. €. B TeX BeAMAMHAX, KOTOPbBIMH B MOVIN 
(IPCACTABAAIOTCA HCXOQHbIe MepeMeHHble ypaBHeHHdA. 

Ip Mogroropke  pelleHHH 3aayH aBTOP C/leMOBaJl B OCHOBHOM 
MeTOMKe, paspaOoTaHHOW B Muctutyre aBTOMaTHKH H TeJICMeXd- 
vuku AH CCCP WI. 8]. 

ILin Coctabiehd CXeMbL HaGopa Oda HCM/b30BaHa CHCTeMa 
\ paBHeHHH: 





t ) 
dP om ae : \ . 
pM gy i ab 2, 
z==qsin (wt + 9), (16) 
d2z 
eae 


3 ypapHenuax (16) npaHaATbl o603HadeHHA. 


i wp las ’ 
— . = ; m==R rr : 


Leas OmH 6a3 











ee Voaa 


, (17) 
} Le a3 l 


CG ta, Fm aN 





6a3 


bDa3ucuble 3HaYeHHA TOKAa WH MOTOKOCIeCIMIeCHHA ONpeWeIMOTCA MO 3a- 
-L@HHbIM JI Kak aoro Apocced 6a3HCHbIM 3HAYeCHHAM HHAYKiUHH H 
{fallpAKCHHOCTH MarHuTHorOo TOA C MOMOILLb.O 06 Uke 4 3BeCTHBIX 


(POPMY_E: 
l 
Ly <P Wg == WSB 


faz” °° 6a3 w ’ 6 


6a3° (18) 
{lepexoa oT ypaBHeHua (3) KCucTeMe ypaBHeHuit (16) BbisBaH CTpeM- 
‘N@HHeM MOOUTDCA MeHbIUMUX MorpelinocTeH pacueTa 3a CueT yMeHb- 
IICHHA YMCA pella.oulMX 3IEMeHTOB HM YHKILHOHAJIbHBIX mpeobpa- 
30BaTesleH, HCOOXOJMMbIX AIA Habopa ypaBHeHHA Ha MO/CJIN. Jlerko 
floka3aTb, YTO Mep2xoM K HOBOH CxeMe HaOopa 3a1atH MNO3sBo/AeT 
COXpaHHTb OOINHOCTb NOJYYCHHbIX Pe3yJbTAaTOB. JleicTBUTeJIbHO, 
HCMOb3yaA Popmyvibt (18), MOXKHO YCTaHOBHTb CJIeAYIOUly!o CBASb 
vexay Kospdunuentamu ypasHeHult (16) x (3): 


m=k,o; n==k.w?; =k. (19) 
cho TakxKe, 4TO CCAM He W3MeHATb 3HayeHHit = B,,, H ga TO 


senunefinaa byskuna /,,,,(lo.,) OYAeT COBeEpWeHHO TaKOH Ke, Kak 


ganucuMmocTb fo(B). Hesnueiinan byHKuna BOCIIPOH3- 


il. 
OH ( ae 
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BOAHACh CHCHHaJIbHBIM AHOAHBIM MYHKUHOHAJILHbDIM Ipeo6pa3z0Ba- 
TeeM MPH MOMOUM KYCOYHO-MHeHHOM alllpoKcuMalHu KpuBoil 
12 orpeskamn. Pacuer dyHKunMoHasbHoro mpeoOpasoBatea, BEIGOp 
MacluTa60s M[peo6pa3s0BpaHua MepeMeHHBIX H pacueT KooPMuLneHTOB 
lepeAay OTACJIBHBIX PEIMAaIOULHX IWICMEHTOB MpOH3BOAHJICA C yyeTOM 
AOUYCTHMOTO YPOBHA HallpsaKeHHH B YCTAHOBKe BO H36ex%KaHHe Mepe- 
MPY30K pellaioulex YCHIMTeeH HM Wis OrpaHMyeHtia Norpeurocreii 
pemlenua. He HMes BO3MOXKHOCTH NOAPOGHO U3JIOKUTh Mera Noj7- 
POTOBHTCIDUbIX ON€palHi, OTCbIaeM HHTepecyrouluxca K [JI. 8] 


ne! | | | | ff. 
2 

A 
/\_\ | IA 

0 HO" 720° 1080° 440° 


Puc, 3, 3aBucumocTu Ay\h ad) == [ (9), nomyuennnie: 







{— np pacuete MeTO10M da3oRBbrx ceMeHcTB; 2— pm paciete Ha MojeanH. 


Ycnosun pacueta: U = 100 6, R= 70 om, C = 30 meg, Urg = 9; By= 0; p=0°. 


3 mMpouecce pellieHus ypaBHeHua Ha MOonenu ObWIM CHATHI O6sa- 
CTH BOS6yKTeHUA TpeTbell cyCrapMOHHKH B KOHType c mpoccestem, 
HMCIOULHM CepfeuHHK 43 cTamH XBIT, B 3asucumMocru oT BentuuHH 
aKTHBHOTO COMPOTHBJICHWA H €MKOCTH KOHTypa WIA “eTEIPex (uKcu- 
POBAHHBIX 3HAYeHHM HavaIbHOH (ha3bl NpHOMKenHoro HanpaxKenus, 

CpapyeHve OCIMWOorpaMM pellleHus Ha MogenH c OCIIMIOrpaM- 
MAMH, CHATBIMH MPM SKCIePHMeHTAX, NOKa3aI0 YLOBICTBOPUTebHOe 
KaveCTBCHHOe CoBiakeHHe pacueTa c 3Kciepnmentom. Jlaa Komuue- 
(CTBEHHOH OWeHKH TOUHOCTH pacueTa ObLIM MOCTPOeHBI KpnBbie Ha- 
IPpAKEHUA Ha KOHMeHCaTOpe MIA OMHUX H TeX Ke 3Hauenuii mapa- 
MeTPOB H Ha¥aJIbHbIX YCJIOBHH, MOMYYeHHbIe Mp 3KcMepuMeHte, a 
TaKKe B Pe3y/bTaTe pacueTa Ha MOH HM pacueta MeTogZOM (ba3zo- 
BbIX CeMeHCTB (Duc. 3 u 4). 

Cpapuenve Kpyebtx pc. 3 moKasbipaer, TO pacxommenne 
B ONpeeeHHH HanOoblWero 3HaveHHA HaNpAKeHuA Ha KOHAeHCa- 
TOpe B M€peXOAHOM Npolecce NO MeTORY (asoBbIx cemeficTB Hu Mp 
NOMOUH MOZeIH He MpeBpittaer 12%. HeckompKo 66abuHe pac- 
XOHKNCHH MONYYAOTCH MPH CpaBHEHHI pe3ybTaTOB 3KcNepuMenta 
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H pacueTa Ha MOZedu (puc. 4). Saecbh NorpeliiHocrb B ONpexenenun 
HavOosbulero 3HaAYCHHA CocTaB.IseT TaK2%Ke OKOMO 11-12%, onHaKo 
B H@KOTOPbIX TOUKAX KPHBOH MOPpellHOCTbh yBeNMuNBaeTCA Bo 27— 
30%. Kpome roro, 3aMeTeH HeKOTOpBIii ciBur No (base Mey pac- 
YETHOH WH SKCMeCPHMeHTaJIbHOH KDPHBbIMH. 


ITH MOPPeWIHOCTH OODACHAIOTCA He TOJIbKO MOFpelHOCTAMH, BHO- 
CHMbIMH MO/Jle/Ib}O, HO MH TeM, YTO NPM pacueTe Ha MOJeH He YUUTHI- 
BaJiMCb PHCTepe3sHcHble sABJeHHA. TlostTOoMy, KaK HM CJIeOBaIO OmKu- 
laTb, HaMOOJIbIUaA NOrpelUHOCcTh NOAVYnMach MpH pacueTe Tou Y“acTH 
KPHBOH HalpsKeHHA Ha KOHAeHCaTOpe, KOTOPaA COOTBeTCTBYeT NO- 
ABICHHIO JONOHATeIbHOTO MMMyECa TOKa, Kora Mpowecc nyzer no 


Q4 





Q2 

0 
“02 
-04 o ° o o 

G IG0 720 1080 1440 800° Z160° 
Puc. 4, SaBucumoctu -l, \A d} =f ()), uoavuenkpie: 
/ — pl skcneplmMeutTe; 2— n0pH pac.ere Mofean. 
Mcxogupie jJanhpie: U == 130 6, R= 60 om, C= 60 ard, U, y= 0; By== 0: 
g= 0°. 


OIOMY H3 UYaCTHbIX THCTepe3HCHbIX UMK0B. Bo BecHKOM cTy4ae, 
MOXKHO YTBepKaTb, ITO pacuetT Ha MODEM MaeT MorpeluHoctTu, He 
MpeBbiivaroulue MorpelHocTeH pacyeTa rpadoavasuTHyeCKHMH Me- 
TOJaMH. OHakO 3aTpaTbl BPCMeHHM Ha pacueT MO CpaBHeHHIO C rpa- 
(poaHaJIMTHYeCKHMH Me€TOaMH pe3KO COKPALLaloTcH, COCTAB.AA BCe;ro 
HeCKOJIbKO MHHyT (BpeMH Ha pacuer rpadoaHasHTHYeCKHMH MeTO- 
AaMH WCUHCIAeTCH UacaMH). BObIMHM IIPCHMYILeCTBOM PaCy¥eTOB Ha 
MON@IM SABJIA€TCA BOSMOXKHOCTh ObICTPOrO H3MeHeHHA KOSPDULHEH- 
TOB YPaBHeHHA, YTO BMecTe Cc HaOJIOMeHHeM KPHBOH pellleHHA Ha 
39kpaHe OcIHVIorpada c MocTecBeyeHHeM TIO3BO/INeT OUeHb HaraAas- 
HO OWeHHTb BJIHAHHe Pa3JIMUHbIX (AaKTOPOB Ha BU pellleHvA UCcIe- 
AyYeMOro ypaBHeHHA. 


PaOota Mo pelleHHIO ypaBHeHuA HCCJIeAyeMoro KOHTYpa Ha 93/1eK- 
TPOHHOW MOeUpylouleh ycTaHoBKe QMY-5 noka3ala, TO pu 
UCCAe@NOBAHHH ABSICHHH B HeJIMHEHHBIX CHCTeMax CJIeLyeT LIHpOKO 
(IPHMeHATD QICKTPOHHble CueTHO-pelalollve ycTpolicTsa. 
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BbiBopl : 


OcHOBIbIC pC3yAbTaTbl PaOoOTbI 3aKJIOUAIOTCA B CJIle/yIOULeM: 

a) IIpopeneHo 3KCNepHMeHTaJIbHOe HCCJICMOBaHHe YCJIOBHH BO3- 
OyxKennA cyOrapMonMueckux KOJeOanHH B Tpocreiilem koseOa- 
TeIbHOM KOHTYpe C HeHIeHHOH HHAYKTHBHOCTbW. B mpotlecce uccve- 
MOBAHNA, ABHBIWCTOCA JLAJIbHeHIHM Pa3sBHTHeM paGoT MpesIbILYHLUWX 
@STOPOB, YCTAHOBMeCHbI HEKOTONHIC HOBbIe CTOPOHbI ABJIeEHHN cyOrap- 
MOHHYCCKOFO PesoHanca, a TakAe OONAPYReHbI WH HCMPaBJICHbI He- 
KOTOPbIe OMMOKH H HeTOUNOCTH pHa wecseAOBaTenenH. Tlocrpoenne 
oSmacreh BosOyxKeHHH cyOrapMOHHYeCKHX KOJeOaHHH B OTHOCH- 
T@JIBHBIX @HHHIUaAX MO3BOJIAeT NPHMCHHTb Ppe3yJIETATbI 9KCMepHMeHTAa 
JIM UCCHeLOBAHHA KOeOaTeJIbHbIX KOHTYPOB C IMPOKHM jLHalla30- 
HOM COYeTaHHH NapaMeTpoB HW HauaJIbHbIX yCJIOBHH. 

6) JIna pacuera MepexogHoro Mpolecca B HCCJIeLYeEMOM KOHTYype 
NpHMeHen MeTO, a3zo0BbIx cemeficTB. JloKa3aHo, 4TO pacueT 3THM 
MeCTOJOM JLaeT YJLOBJICTBOPHTeJIbHbIC KAYUeCTBEHHbIe WU KOMHUeECTBEH- 
Hble Pe3yJIbTAaTHI. 

B) [ipopegeHo pelleiuve ypaBNeHuA KOHTYpa Ha 23IeEKTPOHHOH 
MOJleIMpyrollell ycranopke. Tloka3saHo, yTo pacyeT Ha MOJeAH Laer 
YLOBJICTBOPHTeJIbHOe COBMameHve Kak C pacueTOM rpadoanhaJuTu- 
qeCKHMH Me€TOJlAMH, TaK H C 9KCMepHMeHTOM, TpeOyA BMeCTe C TeM 
3HAaYHTeJIbHO Me@HbIUMX 3aTPaT BD€MeHH MO cpaBHeHHWO Cc rpadbo- 
AHANHTHYCCKHMH MeTOaMH pacueTa MepexOHbIX MpolleccoB B He- 
JMHeHHbIX CHCTeMAaX. 
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AHAJIHM3 TOTPEWJHOCTEH H METO OBPABOTKH 
PE3YJIbTATOB JIKCHEPHMEHTA TIPH H3MEPEHHH 
KOMIVJIEKCHOM JHSIJIEKTPHYECKOMW MPOHHILAEMOCTH 
C TMOMOLLbIO KYMETPA 

Acnu paum B, A. Kyoun 


Uacrotuble XapakTePpHCTHKH KOMIMVJICKCHOM JM9JICKTPHYeCKON Mpo- 
uumaemoctu (K. J. II.) pa3mvuuHprx Belllecrs, NpHBeeHHbIe B pare 
IKCHEPHMEHTAJIbHbIX PaGOT, NOCBAULCHHBIX H3YUeHHIO AuSJIeKTpHue- 
CKHX CBONICTB MaTepHanos (Hampumep, [JI. 1—3]), He cooTBeTcTByIOT 
ACHOBHBIM TOJIOKCHHAM O YAaCTOTHBIX XaPaKTePHCTHKAX JIMHeMHbIXx 
AUSJIOKTPHKOB. 

V3pectHo, YTO 3ABHCHMOCTb OT YaCTOTH! W WCHCTBHTeJIbHOH e&’ H 
MIMO e” coctaspysiouux K. JI. I]. B o6acTn pemtakcalwoHHbix 
SIBJICHHH ONpedqeiserca YHKWNeH pacipeweseHHAH BpPeMeH PevlaK- 





Cally: 
t G(0)d0 
Se (0p — 26 +. (e. — 2) | ae : (1) 
0) 
' Fy t G (0) wh dé 
2" (0) = 22+ (2, 8) | Tea (2) 


rl@ 89 — CKBO3HaA MpOBOAHMOCTD; 
¢,— CTATHYeCKad AHSICKTPHYeCKaA TIPOHHUAeMOCTH, 
24, — HPOHWaeMOcTb MpH YacTOTaX MHOFO OObUIHX YaCTOT 
CH2KTpa pelakcauHu, HO MHOrFO MeHbILIUX YaCTOT Pe30HaHC- 
HbIX ABJICHHH; 
G ()) — HopMasu30BaHHad (PyHKIMNA pacnpeseJieHna. 
Ha myHkunmo G()) HaslomweHbl CJleqyloulve yCJIOBHA: 


C 


(GO) di=1; G (0) = 0. (3) 
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M3 (1) clleaxyer mepBoe ocHOBHOe MOOKeHHC: 

A) Jleticméeumensnan cocmaésasniouan K. A. Ti. abanemcs 
MOHOMOHHO YOblediolMmel MyNKyued 4acmomel. 

M3 oOineH TeopuH KO.eOaHHH JIMHeHHbIX TaCCHBHbIX CHCTe. 
(CM., Hamipumep, [J]. 4]) BhirekaeT BTOpoe OCHOBHOe MOWOKeHHe: 


oo 
2 (* ne" (1) | 
ee aera | err dn, (4) 
0 
p * ) 
a _. % 20 e (7, 2 
s! Oat Tamers Veer dn, (4 


0 
Tr. (Gs. 


5B) Aleuicreureronaa cocrasastowaa K. J. I. onpedeaserca 4a- 
CTOTHbLM XOOOM MHUMOLi COCTaABARIOINeIL C TOUHOCTbIO OO NOCTOAH- 
HO2O CAQ2ACMO2O, A MHUMAA COCTABAAIOULAR — 4ACTOTHOIM xXOdOM 
OelicreuTeAbHOl Cc TOUYHOCTbIO OO 2unepbonauuecKazo cAadzaemozo. 

(4) u (5) u3BecTHbI B JTHTepaType Kak cooTHoweHHa Kpamepca- 
Kpouura. 7 

YpeHueHHe MPOHHWaeMOCTH Ha KAaKOM-TO HHTepBasie wacToTS, 
OTMeYeHHOe ABTOPaAMH UHTHPOBaHHbIX paOOT, MOMKHO OOBACHHTD H- 
60 KaKHMH-TO pe30HaHCHbIMH SABJICHHAMH, .1H60 3aBHCHMOCTbIO 
SJIEKTPHYeCKHX CBOHCTB HCCJIeYeMbIX BelleCTB OT HallpA2»KeHHOCTH 
SEKTPHYeECKOFO MOJIA WakKe Mp BecbMa CaObix NOwAX, WH60 Hasu- 
YHeM CHCTeEMAaTHYeCCKHX NMOPpellHocTeH B pesyJIbTaTAaX H3MepeHHil. 
HecootpetcTBue YaCTOTHBIX XapaKTepHCTHK cooTHOIWeHHaM Kpa- 
Mepca-KpouHra MOXHO OObACHHTb HOO HesMHeMHOCTHIO, AH60 Ha- 
iHYneM Torpelluoctel. 

Mu pellH.id WCCeORaTb MPHUMHbI HeCOOTBercTBAA TeopeTHue- 
CKAX NMOJOMKeCHHH SKCIe€PHMCHTAJIbHbIM JlAHHdIM HU, YUHTbIsay, 4TO 
OOJIDUIHHCTBO H3MepeHHit, Pe3VIbTaTbI KOTOPbIX BbI3bIBAIOT COMHe- 
Hie, BLIROJIHeHO C TOMOUIbIO KYMeTPa, B MepBylO oyepedb MpoBecru 
analH3 MOrpelinHocTreH MpH MpHMeHeHHM 3TOFO MeToa. StTo wMeer 
3HaYe€HHe WH NOTOMY, YTO BOMpocaM TOUHOCTH u3sMepeHHaA K,. JI. IT. 
Cc MOMOULbIO KYMeTpa TIOCBALLeEHO BECbMa OFpaHH4eHHos YHCAO pabor. 

O6bINHO KOHReHCaTOp C HCCJIERYeMbIM BelllecTBOM TIpncoeyn- 
HAeTCH MapadeIbHO HACTPOCYHOMY KOHACHCaTOPY KOHTypa KYyMeT- 
pa. B arom culydae mpu ycoBun Q, > 1 uw opu mo6om 3nayenun Qs 


[JI. 5] 
C == C —C,, (6) 
— 8182 (C1 — C2) 7 
Q, (Qi — Q2) Cy ce 


rye C,H Q,— BXOAHaA CEMKOCTb H JOOPOTHOCTh BeTBH, COMepxKa- 
WLeH H3MepAeMbIH KOHAeCHCATOD; 
C, — 3nayeHHe BXOAHOM eMKOCTH BeTBH C HacTpoeyHbin 
KOHJI€HCATOPOM JLO BKJIOUCHHA BeETBH C H3MePAeMbIM 
KOHACHC€TOPOM TPH MakKCHMyMe@ HalpsixKeHHA Ha 
3TOM BeTBH; 
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Q, — BeJIHUHHa, MPOMOPWHOHaIbHad STOMY HallpAKeHHI, 
C. HW Q.—COOTBeTCTBY.OUHe BeJIHYHHbI, HO MNpu BKJUOUCHHOH 
BeTBH C H3MepHeMbIM KOHAeHcaTopoM (pre. |). 


[loka3anua mpHOopa C, mpakTH4ecKH COBMaaoT CO 3HAYeHHAMI! 


SXOMHOH eMKOCTH BeTBH C TOJbKO Mp YacTOTaX, MeHbIIHX oO— 
10 Mzy. Ylpa Gouee BblcoKHX YaCTOTaX BXOAHAH EMKOCTb BETBH 
So1pwle 3HAYCHHA CMKOCTH TIO WiKaJle KOHAeCHCaTOpa, NporpaAyHpo- 
BaHHOrO Ha HH3KHX YacTO- 
tax. Ec mpede6peub BXOJ- 
HOH €MKOCTbIO BOJIDTMeTpa, 
TO 

] 
C=C, 1—wl C,, : 


(8) 


roe L,—spekTuBHad HE- 
JLYKTHBHOCTb BeTBH, 


B cyilecTBYIOWlHX KOH- 
CTPyKIMAX KyMeTPoB (Haliph- 
mMep, Tuna KB-!) ceTkKa 
JlaMMbl  BOJIbTMeTPa = TIPH- 

Puc. 1, MamepuTembuplii KOHTYp KyMeTpa. KJUOUeHA We K BHeIUHEMY 3a- 

*KuMy pHoopa, a K Mla- 
CTHHaM HacTpoeyHoro KOHAeHCaTopa. OvyeBHAHO, 4TO HallpaxKenne 
Ha KOHAeHCaTOpe Q, Ooubile HaNpAKCHHA MCKAY BHEWIHHAMH 3a2KH- 


MaMu Q: 





Q=kQ,, (9) 


ipHyeM NonpaBouHblit Kospduunent k ABACTCA (byHKUMeH YaCTOTHI 
HW @MKOCTH HacTpoeyHOrO KOHJeHCaTOpa. Llenecoo6pa3HO TmMepeKJ0- 
UHTb CeTKY JlaMMbl BOJIbTMeTpa Ha BHeIWHHH 3aKuM. IlpH 93TOM 


Q=Q,. 


B [JI. 6] uMeetca yKa3aHve Ha H3MCHeHHe MOAY AA COMPOTHBUJIe- 
Hid CBA3H IPH H3MeHeHHH YacTOTHI, B ucceAyeMbIX HaMu mpu6opax 
cima KB-1 sToro ABJIeHHA He OOHapy2XKeHo. 


[3 [JI. 7] yKasprparocb Ha HeoOXOAHMOCTh yueTA DacIpCHeNteH- 
HOit JIHAVKTHBHOCTH KOAKCHAJIbHBIX HMepOB, COCNHIMMONUIX H3MC- 
pAeMBIN KCHUeCHCaTOp C 3axKXMaMH mpu6opa. B aatpHeiiliem ObLIO 
ycTaHOBsAeHG, TO Wake Np HelocpeACTBeAvOM MD UCOe HEH HH 
"3sMepseMoro KOHJeHcaTopa K 3axKHMaM KYyMeTPA NpH LACTOTAX, 
6onnmux 5—10 Mey, neo6xoAuMo yUHTbIBaTb HHALYKTHBHOCTbh CHCHb 
KOPOTKUX COCMMHHTEIbHBIX MPOBOAHHKOB M pacipeesenNylo WHAYK- 
PABHOCTE H3MepHemMoro KOHeHCaTopa. 

lia u3MepeHua STUX BeMUHH HEOOXOLHMO U3POTOBHTb BO3YHI- 
HbIii KOHeHCaTop TOUHO TaKOH 2%Ke KOH®urypallwu, Kak WH KOHZeI- 
caTop c o6pa3u0m. EcJlM ero €MKOCTb Ha «HyeBoly uacrote C,, TO 
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Up H3MePpCHHH Ha BbICOKHX YWacToTax CIpaBeWIHMBO COOTHOIIeCHHe 





Cy ne | (10) 
eon  Gaaene | : 
rye Lh - xbbexriBliast WHAYKTHBHOCTh BeTBH C H3MePpHeMbIM KOU 


HSA GION: 


BeuOaHHB px H3MepeHHii na yactorax 10-—50 Mey ¢ nomoitinto 
MeTOa HaHMCHbIUHX KBapaTOB, MOKHO HalitH Han6o.1ee Beposr- 


Ablc 3HayeHHA BewuuHH L, HW OL.. 


L 














{ 
‘ 
ade. 








j 


Lb JO 40 5G Mex 
Puc, 2, CuceremMarugeckue NOrpemHOcTH MPH H3MeEPeHHH eEMKOCTH BO3AYMIHOLO 
KOH AeHCaTopa, 


xX — 6€3 yieta pacnpeesenHbiX NHZYKTHBHOCTeM; .) —c yueToM picupesze.ieHHitx 
In LYKTHBHOCTe A. 


HackouIpko 60.Ibll0e BJIMAHMe OKa3bIBalOT 9TH HHAYKTMBHOCTH Ha 
pe3y1bTaTbl H3MePeHHH, BUAHO H3 pHe. 2. JleicTBuTeJIbHaA e@MKOCTI, 
BO3AVIIHOPO KOHAeHCaTOpa C TPeMA AHCKOBbIMH 3JIEKTPOMAMH. H3 
KOTOPbIX Ba KPaHHHX MIPHCOeCAHHSJIUCh K 3a3CMJICHHOMY 3aKHMY 
KyMeTpa, cocTaBJaia 88,9 nd. L, oxka3anacb paBHol 0,0165 men. 
Cpemnee 3Hauenne L,, MovlyyenHoe B pe3ybTaTe pana H3MepeHHil, 
paBpHo 0,010 men. 

Ecaim He Y4HTBIBaTb BJIMAHWe HHAYKTHBHOCTeH, TO CcHucTeMaTHuc- 
CKaa MOrpelIHOCTb B 39TOM Cay4ae wocTuraeT 17%. 

IIpentaraembli MeTOR yueTa Mapa3sHTHBIX TapameTpoB He ap- 
JIACTCH COBEPINCHHO CTPOrHM, OAHAKO, KaK MOKa3bIBaloT MHOPoKpat- 
Hble H3MePeCHHA BO3YUIHBIX KOHJeHCaTOPpOB A KOHAeHCaTOPOB, 3a- 
NOJIHEHHbIX BeHICCTBOM C XOPOWIO H3YYeHHbIMH MapamerTpaMu, oH 
MaeT  BO3MO%KHOCTb UCKJIOUHTb OCHOBHYIO CHCTeMaTHYeCKy10 
Ol OKy. 

lismepenve K. JI. I. Bemtecrpa c MOMOUIbIO KyMeTpa ABIAeTCH 
ONHHM H3 CJly¥aeB KOCBeEHHOTO H3MepeHHA ABYXMePHO BeJIHUNMHBI, 
NOSTOMY K aHaJIH3y ClyyauHbix norpemHoctreli K. JI. IT. neo6xozumo 
NORXORHTb Ha OCHOBaHHH TeOPHH BepOATHOCTeH JIA MBYXMepHbIX 
BeJIHYHH. 
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Ecsu 


Pie he a Es ee) es (ie aie) (11) 


A 
rie F—KocBeHHO H3Me€pHeMaA KOMIMVICKCHAN BeAHYHHA, a X1,... X_ 
HeEMOCPeLCTBeEHHO H3MePpAeMble OJHOMePHbIe BeJIHYMHbI C HOPMAJIb- 
HbIM 3a€KOHOM paclipeseleHwaA MOTpeWIHOCTeH, TO COBOKYMHOCTb CJIy- 
uaHHbIx 3HayeHHH F(x,..., %X,) OOpasyer HOPMaJIbHOe 3JJJIMMTHYe- 
cKoe pacnpemzemeHve Ha MaocKocTu. TeometpwueckHiM MecTOM CJly- 
"aHHbIX TOUCK C PaBHOH BePOATHOCTbIO MOABJICHHA ABJIACTCAH B 3TOM 


| | A 
| i 
206) ara cere a 
E | \A | 
1 





Puc. 3. HopMaswpHoe pacnpefesenne C.lyyaliHbiIx MOrpeuIHOCTeH Ha MAOCKOCTH. 


}—raapuni s.1nne nmorpetHocted; 2— PynknuaA pacipeseeHHs norpemHoctelH mpoekituH 
BekTopa F Ha uatpapsenne NN. 


calyuae CeMelHCTBO MOROOHBIX H NOMOOHO pacNoOJORKeHHbix 3VIVIAMCOB 
(puc. 3). 

Tlorpeuinoctu Mpoekuuu BekTopa F Ha MpoOu3BoO/IbHOe Halipas- 
neHue NN, o6pas3yrollee yrol a'c OCbIO JeCNCTBUTCJIbHbIX BeJIMUHH, 
B 93TOM Culyyae HOMYWHAeCTCH HOPMAJIBHOMY 3aKOHY pactipeslesenua, 
MpHueM KBalpaT CpeAHeKBaApaTHYHOH MOrpeLIHOCTH paBeH 


oO 
oP) 
ee 
t 
R 
-S 


has (X,), (12) 





rile 
fi OES ; 
le are Ce ; (13) 


IlpH H3MepeHHH OAHOMEePHbIX BeIHYHH MepOH TOYHOCTH MOKeT 
CYKHTh CpeHeKBapaTHuHad MorpemHoctp o. IIpw usmMepeHHy 
ABYXMe€PHbIX BeJIHUHH MepOW TOUHOCTH CJIYKUT TlaBHbIH HIM cpez- 
. HEKBaApaTHYHbI 3IHNe MorpelHocten. 


lO 
Wo 
oe 
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Hspecruo, "TO MpoeKWA raaBHoro 93uvIMMcCa MorpeuHocre na 
1060e HalpaBJienve paBHa YBOeHHOI  cpeHCKBaapaTHyHOH no- 
rpeulHOcTH MpoeKUHH BekTOpa, H300parxkKatolllero H3MepHeMy!O BeVIH- 
WHHY, Ha 93ToO HallpaBvleHne. 

B mpocrehuiemM Culy4ae 


() 2 


C0 (Oy ONC 
este 1 (C.C-0.0,) ey ee 14) 

] ( IM2™%] 9) c. ] QC, ? ( 
rae C,—reoMetpwyeckat emkocTb o6pasua, a C,C,Q, un Q, —He- 
NOCPCLCTBCHHO H3MepseMble BeJIMUHHDI, 


Hamu cfedavo AonyileHHe, 4TO MorpeuiHocTH Henocpe”CTBeHHO 


H3MeCPACMBIX BeJIHYHH MOAYHHAIOTCH HOPMaJIbHOMY 3aKOHY pacnpe,e- 
1eHHA, 


B 9TOM CJly¥ae MOrpewmHOCcTH MmpoekuHit ¢ Ha ocH KOOPHHHaT HaH- 
em m0 (15) u (16): 


2 (s)) = => Io? (C,) +2 (Cy)] (15) 


F i Qy6) 2 C: C? 
"=e [gat ) Pt gr FQ+aqr Qn (6 


CpequekBadpaTHuHble MOrpellHOCTH HenocpeazCTBeHHO H3Mepa- 
CMBIX BeJIMUHH TIPHHATbI paBHbIMH |/, ROMyCTHMbIX MorpeHocrelt 
Aa@HHOTO H3MepeHHa. SHayeHHA aOCco.LOTHBIX (3) H OTHOCUTeJbHBIX 
(5) CpeAqHeKBadpaTHUHBIX mMorpeurHocreli, TIPHHATHIX HAaMH ToCwae 
TIMATeJIbHOH FpasyupoBKH mpu6opa KB-1, mpnwemenet B Ta6a. 1. 











Ta6Oauua | 
o(Q) | Fp) | &(Q) | 82 p(C) AmunlQ) 
2,0 o. a 00033 1,0 
300 Q 


IIpu Matix sHayennax Q, HCTOUHHKOM morpeuHocTH C, MomxketT 
ObITb HETOYHOCTb HaCTpOHKH B pe3soHaHc (o). B 9Tom cayyae 


9 2 y : 2 2 C 
(Cy) =3, , (Cy) +5, (Cy) = 9, , (Cy) +> a SQ), (10) 


rye A, ,(Q)—MHHHMasbHad BeHUHHa 3aMeTHOTO AAA SKCNePHMeH- 
TaTOpa H3MCHCHHA NOJOKeCHHA ykKa3aTesa MoOpor- 
HOCTH HPWH H3MeHeHHH CMKOCTH; 
6,,(Cy)—- MorpeliHocTb 3a cueT HeTOUHOCTH rpadyHposku 
WIKaJIbI KOHACHCaTOpa. 
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UTo6bl HMETb BO3MOMKHOCTh OLCHHTb TOUHOCTh WpeAMtosaraemMoro 
HSMCPCHHA, HCOOXOAMMO BbIPasHTb TMOPpelHOCTH Yepe3 ORKAAaAeMble 
3HaveHHA NapaMeTpoB H3Mepdemoro KOHAeHCaTopa Cu Q,. 


tee al 


Ecan Avia BbIMuCeHHA = copaBegmmBo (14) H MuxAkHO mpeHe6pedp 
ItCTOYUHOCTb.O HaCTPOHKH B pe30HaHce, TO OTHOCHTe.1bHbIe Cpe AHe- 
KBaApaTHYHble MOrpeWiHOCTH MOMKHO BbINHCJIHTb Mo (18), (19) u (20): 





82 (2!) =e EE 82 (C), (18) 
82 (2m) == 82(C) + EEE 22 (Q), (19) 
a (tg 8) (ST ac) + Ett! vw Q, (20) 
rle 
1Q= 2: (21) 
pape GS -) 
og gt 


MoxXHo Noka3atb, uro (18) — (20) cnpasenauppl yaa BEIUHCue- 
Ha OTHOCHTCJIbHbIX CPeHEKBaApaTHYHbIX TorpewlHocreH cocTas- 
JISIOULHX BXOHOH KOMIMVICKCHOH eMKOCTH JIOGOrO ABYXIOJIOCHHKA, 

M3 (18) — (20) ouepugHo, To cpeqHeKBaypaTuunHaa norpell- 
HOCTb Pe3yJIbTaTa H3MepeHHA TeM MeHbIIe, 4weM MeHbIUe 6(C) x 
o(Q), 4 3aBKCHT OT MapaMeTPOB H3MepHTeIbHOH cxempl. Anain3H- 
PYA ITH YpaBHeHHA HWW aHaJIOPMUHbie UM, HO NMOWYYeHHbIe AIA Apy- 
fHX MeToqoB H3mMepenna K. JI. I. c NomMowllbio kyMeTpa, MO2KHO pe- 
(HHTb OJFY H3 OCHOBHBIX 3a%ay¥ TeOpwH NorpeliHocTeH KOCBeHHbIX 
A3MepeHHK — ONpeeJUTb MapaMeTpbI CXCMbI, IPH KOTOPbIX Morpelu- 
HOCTH H3MepeHHH MUHHMAaVJIbHbI. : 

Ecau U3MepxeMbIH KOHJCHCaTOp TIpHCoeqMHAeTCA HeMocpeCTBeH- 


HO K 34*KUMaM KyMeTpa, T. e. eCH & BbIUHCIAeTcA No (14), To enHH- 
CTBCHHbIM IIPOH3BO/JIbHbIM TlapaMeTPOM SABJACTCH @MKOCTb H3MepsAe- 
Moro KOHJeHcaTopa. IIpu npHMeHeHuH KyMetTpa KB-1! ova MoxerT 
H3MCHATbCH B Mpenetax 0<C,<420 nd. Uipu atom y HaMenserca 
B Mpeqenax 0< y < 0,935. BennunHa x Taxxe umeer onpenesmen- 
Hble Mpeebl HSMeCHCHHA. | 

CpeaquekBalpaTHuHad MOrpeWHoctTbh MelHCTBHTeAbHOH COCTaBVJIAIO- 
Weli IpH MOCTOAHHOM 3HaueHuu O({C) 3aBHCHY TObKO oT y. Koad- 
(buuvent (2-—2y +y?)/y? MOHOTOHHO yMeHblllaeTcd MpH yBesuue- 
HHH y 4 mpH y=O0,935 gocTHraeT CBOerO MHHHMAJIbHOrO 3HayeHHA, 
paBHoro 1,149, Tr. e. MHHHMaJIbHad MOrpevIHOCTh AeHCTBHTeJIbHOM CoO- 


CTaBJIAIOIMeH 
Oat a — 1 076 (C). (24) 
15 Tpyast MOH sam. XXVIII. 925 
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MUHHHM4JIbHad NOrpeWHOCTb MHHMOH COCTaBJIAIOWLeH MOCTHTaeTca 
MpH MHHHM@JIbHOM 3HayeHHH KOspdpuuHenTa [(x +-1)4+ 1]/x?, Koto- 
poe OyneT npn x= 1,109. Ilpu stom 

2 fy ___ $2 a2 

O un (s! ) == 6 (C) 2 16,96 (Q), (25) 
T. €. OTHOCHTeJIbHan TorpewHocTb =” (a TakoxKe H t¢ 6) Bcer ja 
Gonee 4Yem B 4 pasa OOJbUIe OTHOCHTebHOH MOrpelwiHOCTH Npu H3- 
MepeHHH HalipAxKeHHA Ha KOHType AO BKJNOUCHHA H3MepHeMOrO KOH- 
eucaTopa, 


SHayueHHe EMKOCTH H3MepseMOrO KOHJ[eEHCaTOpa, BbIYHCJICHHOe 13 
ycuoBpua 6(e’)== min, He COBMajaeT CO 3HaYeHHeM, BbIYHCJICHHbIM 3 
ycloBHA 46 (2) = min. 

Heo6xoquMO ycTaHOBHTb KpHTepHii HanOoslee TOUHOTO H3MepeHHA 
K. 7. 11. Moskuo, wanpumMep, cuHTaTb HavJlyyluuM H3MepeHHeM 
Takoe, Np KOTOPOM 


o° (2!) + 9? (s'") = min. (26) 


Oguyako, ecu e’ Se”, TO pH BbINOJIHEHHH 93TOFO YCJIOBHA OT- 
HOCHTeJIbHaH CpeAHeKBaapaTHyHaA TOrpeWHOCTb MHHMOH COCTAB- 
JAIOWLeH MOKET OKA3aTbCH HEMONYCTHMO GOVIbUIO“. 

Mbl cuHTaeM, 4TO HaHJlydlHMW NapaMeTpaMH CXeMbi CJlezyeT 
C4UHTATb TaKHe, NPH KOTOPbIxX 


82 (e") | 82 (e”) = min. (27) 


M3 (27) cnenyeT, 4TO ONTHMAaNbHbIe yCIOBHA H3MepeHHA OyAyT 
pH 3HaYeHHH X, YAOBJETBOPAIOULeEM ypaBHeHHi0 


Ge (#— 2QE) BC) A Me + 22 = 1) — 1 PQ=O0. (28) 
Qr Q. 

MoxXHO MoKa3aTb, YTO MPH ACHCTBUTEJIbHbIX MOJIOXKHTCMbHbIX X 
ypaBHeHue (28) uMeeT TObKO OHH KOpeHb,. OnpezeJMB ITOT KOPeHb, 
no (23) MOxKHO HaHTH 3Ha¥eHHe Y. Ec 3Ha¥eHHe KOpHA OoVIpLe 
Ma@KCHM@JIbHO BO3MOXKHOFO 3HaYeHHA X HIM 3HAaYeHHE Y, BbIYHCJIEH- 
HOe AIA WaHHOro 3HayeHHA xX H Q,, OOJlbINe MAKCHMaJIbHO BO3MOXK- 
HOrO 3Ha4eHHA ZTOH BeNHUYHHbI, TO OMNTHMA@JIbHOMY YCJIOBHIO H3Me- 
PeCHHA COOTBETCTBYIOT MpeesIbHOe 3HaYeHHe BeJIMYHH X HUM Y. 

Ha pwc. 4 noKka3aHbl 3HayeHHaA MorpelHocteH 6(e’) uw O(e") nu 
ONTHMaJIbHOe 3HaYeHHe eMKOCTH H3MepsemMOrO KOHJeHCaTopa C, 
B 3a€BHCHMOCTH OT QOOpoTHOCTH HCCeAyemoro BelllecTBa. Bpluncyie- 
HH€ BbINOJIHEHO IIpH MAaKCHMAJIbDHbIX 3HavYeHHAX BeHYHH Cy;=—400 ng 
u Q,=250. Tak kak MNpakTH¥eCKH TpyMHO YCTaHOBHTb 3TH YCJIO-: 
BHA, TO MOrpeliHOCTH H3MepeHHA OyAyT BCerfa OombWe yKa3aHHbIX. 

Ilocme Toro Kak B pe3yabTaTe u3MepeHua K. J. Tl. mpu pas- 
JHUHbIX YaACTOTAX MOJVYYeHbI Ba pAa 9IKCIeCPHMeHTaJbHbIX TOWeK 
e, ul e 3amaua 3aksuoyaeTCA B TOM, YTOOb! HawsyyWHM oOpa30mM 


MNOCTPOHTb 10 3THM TOUKAM YaCTOTHble XapakTepucTHKH. UacTorupie 
XAPAKTEPHCTHKH JOJMKHbI YAOBJETBOPATb ycuioBuamM A) u 5), Cyute- 
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CTBY!OWIHE METOAbI NOCTPOeHHA YACTOTHBIX XapaKTePHCTHK (MeTOADI 
@yocca-Kupxsyga, Koyna-Koyna, Koyza-Jlapurcona) no3Bonswr 
pelaTb 9TY 3aa4y TONbKO JA BECbMa OrpaHHyeHHoro§ Kslacca 
xapakTepuHcTHK. Mx ocHOBHOM HeOCTaTOK 3aK.UOUaeTCA B TOM, 4TO 
OHH He NPHMeHHMbI Mp HaJIHYHH 3aMeTHbIX NOTepb CKBO3HOM Mpo- 
BogmuMocTH. [IpeaaraemMbli HHXKe MeTOA ABIAeTCH B 3TOM OTHOLIeC- 
HHH Oouee yHHBepCa/lbHbIM. On 3aksO“aeTCA B CO“eTAHHH XOporO 
H3BeCTHOrO MIPHHIWNa HaHMeHbIUHX KBaApaToOB HM TpeOoBaHuaA BHINOWI- 
HeHHA ycuOBHH A) u B). 


/ 
/ 
bre" / 
/ 
i] 5 ia 108 
yy 
of 10 10 0 wor 


Puc. 4. ManuMadbubie CpeqHeKBakpaTHYHble NlorpewHOcTH H3MepeHHA KOM- 
NACKCHOH AHIIEKTPHYECKOA MPOHHWaeMOCTH Ha KyMeTpe KB-1 npu H3MepeHHi! 
HaNpAKeHHA C NOMOWbIO BOJbTMeTpa BKC-7B. 


B culyyae OAHOMepHOH BeHUHHbI CYULHOCTh MeTOa HaMMeHbLINX 
KBapaTOB, KaK H3BeCTHO, COCTOHT B TOM, 4TO BbIOHPaeTcHA armpo- 


KCHMupylolad yHKunA f(k,,...,k,, Z) 4 43 ycnOBUA 
hn 
Yi Fes. ge 2) = min (29) 
i=l 

ONPeAeNAIOTCA M HEH3BECTHBIX NapaMeTpoB (k,,...,&,) 9TOH byHK- 


WHH, NpHYeM ¥; — IKCNEPHMeCHTaJbHOe 3HayVeHHe H3MepsxemMOu BeJIH- 
YHHbI NPH 3HAYC€HHH apryMeHTa ee); Ni — KOJIHYECTBO H3MepeHHH. 


IIpu usmepenuu K. J. I]. annpoxcumupyimue dynkunu e’— 
=e! (w) We =e! (H) AOJKHDI ObITb BLIGPaHbl TaKHM O6pa3oM, YTOOHI 
OHH yOBJeTBOpaAIM ycuoBHim A) u B). 
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Bpayxman u Maxjouaapy [JI. 8] moxasann, uTO ecaM ZeHCTBH- 
TeJibHad H MHuMasd yactu K. J. I. soipaskaiotca yHkuMAMM BHAA 
(1) u (2), TO OHH YAOBACTBOPHOT COOTHOMIEHHAM (4) u (5). Curexo- 
BATe/IbHO, eCJIH ampoKCHMupyioulMe :yHkuMAH BbIOpaTb BuAa (1) 
(2), To ycnopusn A) u b) OyayT BbIMOUIHeHbI. 

OcraeTcd JIMib TOLOOpaTb Tako BUA MyHKIMH pacipeeveHuA 
G ()), Mp KOTOpOM onpeedeHHe NapaMeTpos cbyukuuun G(h) mo Me- 
TOY HAHMCHDbINAX KBaf{paTOB He BbI3bIBa/IO Obl OCOObIX Tpy AHOCTeH. 

Han6omee mpoctoe peWweHHe MomyyaeTcaA MpW alMpoKcuMauun 
(PyHKUNH pacmpesesennA AMHeHHOH KOMOHHallueh 93JIEMCHTApHbIX 
pyukun g (0), Att KOTOPbIX H3BeCTHbI aHaJIMTHYeCKHe BbIpaxKeHHsl 
GaCTOTHDIX XapaKTepHCTHK: 


G () = Y) ag, (0). (30) 
j=l 


UacTroTHble XapakTepHCTHKH B 3TOM CJlyyae BbIpaKaiwTcA JIMHCH- 
Holl KOMOHHaliveli H3BeCTHBIX (byHKUMH, a cHCTeMa m-+2 ypaBHe- 
HHH (Jil ONpeAevleHHA 2 HeH3BeECTHBIX HOPMAPytOUlHx MHOXKHTeJeH 
(4,,...,%,) WH BeJIHYHH 59 HW &, MoyqaeTca JIMHe HOH. 


Moump3yich TEM OGOCTOATEIDCTBOM, U4TO YaCTOTHbIC XapakTepH- 
CTHKH MaJlO YYBCTBUTeJIbHbI K H3MCHeHH.O (PPYHKILMH paciipedAeeuns, 
MOXKHO IIPHMeHHTb BeCbMa rpyOy.0 alllpOKCHMallMiO JICHCTBUTeJIbHOH 
(PyHKWGH pacipeszeseHHa H BbIOpaTb Taky.O aliMpOKCHMHpy.Ollylo 
<(pyHKIMi0, IPH KOTOPOM BbIYHCJIMTeJIbHadt piOoTa MHHUMAJIbHa. Hau- 
Hoslee MpocThle BbIPAKeHHA ToysaoTca MPH almpOKCHMallMu G (9) 
<cyMMoH 6-cbyHKkunH J|upaka: 


m 


G(N= Yap (0 —4). (31) 


j=l | 
BpemeHaMH peJlakcallwH 9JIeMeHTaPHbIX bynkuni (4) IIpHXOAUTCA 


3alaBaTbCd MPOH3BO/IbHO, HCXOAH W3 XapakTepa MpeABapuTeJIbHO 
,»OT PYKH“ HMOCTPOeHHbIX YACTOTHbIX XapaKTePHCTHK, 


TIpu anmpokcumMauun (byHKUNH pacnpesesenia BbIpPaxkeHHeM (31) 


Mt bp. 
e! (w) =e + Virwss (32) 
j=l 
r om = k wd; 
"= + Viger (33) 
j=l 
PAe 
R; = a; (e, == é.)* (34) 
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Jina ompenenenua HeH3BeCTHBIX KOSPPHUNCHTOB Rk, wi 3HaueHHil 
¢,, H 99 MO?KHO BOCHOb3OBaTbCA YCAOBHEM MHHHMYMa CYMMbI KBa- 
ApaToB aOCOJIOTHBIX OTKJIOHEHHH: 


m 


Z 9 ” . > = 
DA Rigid Gales eae 0) = y 1; [e, —s"(o)P +4; le; — "(oP = 
i=l 


= min, (35) 


rie p, U gq; — BeCOBBIe KosPPuLHeHTH! eHCTBHTCAbHOH MW MHHMOW 
COCTABJAIOULUX TIpH ¢-M H3MepeHHH: 
i 


— i 
cc; ) 


(36) 





Ycenosue (35) npwBoquT K cucreme (mm + 2) sHHeHHBIX ypaB- 
HeHHH BHAa 


gO, : 
rT eos | (si) 
Ecnu 3Haueuua ce’ ue” Mexyy coOolW 3HayHTeJIbHO OTJIHUAIOTCHA 
HJM eCJIW ORHa H3 3THX BeJIHUHH OUCHb CHJIbHO u3MeHHeTCH TPH 
H3MCHeHHH YACTOTHI, TO TIpu BbINOAHeHHN ycOBUA (30) OTHOCHTeJb- 
Hble OTKJIOHCHHH H@HMeHbIUMX TO a6coOJIOTHOMY 3HAYeHHIO SKCTIe- 
DHMEHTAJIbHbIX BeJIMYHH OT UX paCueTHOrO 3HaveHuA MOFYT ObITb 
oucHb GombIUNMH. B 93THX CHyuaAX WIA ONpeMeeHHA HeEH3BECTHBIX 
Ayulle WCXO/LMTb H3 YCAOBHA MHHHMYMa CYMMBI KBapaTOB OTHOCH- 
Te@JIbHbIX OTKJIOHCHHH: | | 


. hfe 72 
Dy (Bip. 2 +s Bygd Seo3 =r | aria E 
4 Pe re 2 
=, i | |= min, (38) 


KOTOpoOe TaKKe IIPHBOAHT K CHCTeMe JIMHEHHDIX ypaBHeHni. 


Jia uastiocrpayvyn MpeqoKenHbIxX MeTOLOB MpHBeeM CJIeLylo- 
UHH MpHMep. | : 

C web BbIACHeHH' BO3MOXKHOCTH HPHMeHeHHA MHVICKTpHye- 
CKOrO Harp2Ba Ip OUHCTKE OTO JIba LOPOKHbIX NOKPHITHH uccet0- 
BaNHMCb UaCTOTHble XAPAKTePHCTHKH 3arpA3HeEHHCLO Jibsa. O6pa3ubl 
lo XHMHUeCKOMY COCTaBy H (usMyeCKOH CTpyKType COOTBETCTBOBAIH 
bly, OOpasyloulemyca Ha JOPOXKHbIX MOKPbITHAX B eCTECTBEHHbIX 
ycnopuax. Ha puc. 5 npexcTaBseHbl SKCNePHMeCHTaJIbHble SHAaveHUA 
e’ we” Tipu Temmeparype —5 nu —10°C ana o6pasya c 3arpasie- 
HHem 1,9%. Jlma-omHoro pHa 3HaueHH MoKa3saHbl CpeqHekBalpa- 
THUHbIe MorpewtHoctu. IIpx BpravcienuM MorpellHocTH JleHcCTBUTeJIb- 
HOH cocTaBAsiollell Mpemnomarasocb, YTO NOrpelHOcTh NpH Olpe- 
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ACNCHHA CMKOCTH KOaKCHaJIbHOrO (udepa He OKAa3biBaeT CYULeCTBeH- 
HOro BJIMAHHA Ha NOrpeliHOCcTh pe3sybTara, T. e. 


C 
Se) t(6 j= =. 39 
tC, —C, (39) 
re 6(C,,)— OTHOCHTeIbHad CPC AHCKBAAPATHYHad NONMPeLIHOCT BxXOA- 
HOH €MKOCTH HarpyKeHHoro dugepa (Cx), a Cy — emKoctb (pu- 
hepa. 
15 éf = es 





10 
a 
0 eee 
Oat Ot 10 
Puc, 5, Uacrotupie xapakTepucTHKM 3arpaA3HeHHOrO “Absa, 
{—et npn ft = —5°C; 2—e npw tf = —10°C; 3 — es mpH f = —5°C; ¢—e’' npw t = —10°C. 


IIpu BBINHCJICHHM MOTpeuIHOCTeH BJIMAHHEM Mapa3HTHbIX HHAYK- 
THBHOCTe€H MOXKHO MpeHeOpeup. 

Dynkwna paciipexeteHut Obiia almpoKCHMHpoBaHa CcyMMOii 
O-PyHKUHH c YacTroTamu penakcalwu 0,05; 0,10: 1,0 u 10 Mey. 
I} pesyIbTaTe pellieHia CHCTeMbI WecTH ypaBHenu Onl NOY 4eHbI 
3HaueHHA KOSPDHUMeHTOB, IpHBexeHHbIe B Tabu. 2. 


Ta6auna 2 
a eS 





Temnepatypa, °C | Ry | Ry | Rs | Rk, | EQ | So, CM/OM 
— 10 | 12,6 | 0,01 | 0,97 | 0,58 2,78 | 0,478-10-6 
—§ 10,2 1,08 1,03 0,63 3, 20 0,596 10-8 

















CpapHuBad 3HayeHua KOospduunentos k lipu Temneparype —10 
4 —O° C, MOXKHO CHeaTb 3akOUeHHe, YTO «IeHTpP TaKecTHY DYHK- 
UHH PpacipeeweHHA MpH MNMOBbILIeHHH TeMMepaTypbl cABHraerca 
B OOacTb Gomee BEICOKUX YacTOT. IIpopoxuMocTb ¢ pocTom Temmie- 
PaTYPbI HeECKOJIbKO BO3pPacTaet. 

Ipaduku, MpuBenenupre wa puc. 5, nMowyyuenbt ApH BEMUNCAeHHH 
“we” No (32) un (33) mpu 3Hayenuax KooctbumnenTos f;,. . R in 
H BEJIHYHH & ) Oo, IPHBELEHHbIX B Tabu. 2. 
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BplBodbt 


1. [ip usmepenuu K. JZ. I. c momouibio KyMeTpa Ha YacTOTAX BbI- 
tue vem 5—10 Mey B pesyabTaTax H3MepeliMA HaOwOMaloTCA CHCTe- 
MaTHYecKHe MOrpeHIHOCTH, HCKa2KalollHe XO YaCTOTHBIX XapaktTe- 
pucrux. IIpeaaraetca Mero yueTa M HCKJOYeHHA STHX MOrpelllHo- 
cTeH. 

2. CpequekBagpatTuuHble cayyanHble MorpelllHOcTH H3MepeHHA 
3QBHCAT OF 3HaYeHHA MapaMeTPOB CXEMBl, B YACTHOCTH OT CMKOCTH 
KOHAeHCaTopa c O6pa3iiom. Jia Kaxkmoro 3HaueHuA MOOPOTHOCTH 
HCCAeyeMOro BelllecTBa CYILeCTBYeT OMTHMAJIbHOe 3Ha¥eHHe €MKO- 
CTH, TIpw KOTOPpOM MorpelWHocTH MHHHMaJbHbI. Ilpeqmaraetca pst 
(opMyA VIA BbIUHCJICHHA ONTHMAJIbHOM EMKOCTH H3MePHTeIbHOro 
KOHHeHcaTopa. 

3. TilpuMenaa MpeqoKeHHbI MeTOT MOCTPOCHHA YaCTOTHBIX xXa- 
paKTepHCTHK, OCHOBaHHbIM Ha NPMHIWMe HaMMeHbIIAX KBapaTos, 
MOMKHO Halird HavGouee BeEPOATHDIM XO YaCTOTHDIX XaPaKTeEPHCTHK. 
PaccunTaHHble 10 3TOMY MeTOMY XapaKTePHCTHKA COOTBETCTBYIOT 
OCHOBHBIM TIOJOXKeCHHAM, TpeOMpeweAIOWMHM YACTOTHBIM XO CoO- 
ctapasiouux K. J. II. 

Pa6ota 6hia BbINoHeHa Ha Kactbempe TeopeTHyecKHX OCHOB 
gleKkTpoTexHukny M3V nog pyKospogzctsom mpod. A. B. Heryuiava. 
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IPPEKT PAPANEA B NAPA®HHO-®EPPHTOBbIX CMECAX 
_ (BJIHSHHE PA3MEJIBUEHHA MATEPHAJIA 
HA BHYTPEHHHE MOJISf ®EPPHTOB) 


Acnupanm B. H, Kynuunoe 


1. ComocTaBieHve MarHHTHbIX CHEKTPOB cHMOUIHOTO 4H Ca3Me@jIb- 
YeHHOrO PeppoMarnetTuka WOKasblBaeT, urO pw pasmMembucunH Ma- 
TepHadiA TPOHCXOAMT CBA YaCTOTbI eCCTECTBeEHHOrO pe3o0HaHca, T. e. 
TaCTOTbI, HPH KOTOPOH BeWecTBeHHaA YaCTb MaFHHTHC! BocnpyuM- 
quBOCTH x’ OOpalllaeTcH B HYJIb, B OGMACTh Goee BEICOKHX YacToT. 
Tak, ciicwiHoit deppamuk A B pa3MarHHueHHOM cocTOAHHM MMeer 
PC30HAHCHYIO HacToTy OKosIo 2000 Mey, B To BpeMa Kak pe3oHatc- 
Had NacToTa Md Toro Ke MaTepuasla, pa3sMOJOTOTO 8 IMaposoli 
MevJIbHuIze, papHa 3000 Mey [JI. 1). 

Hccaeqopanve apdexta Dapajesn Ha pa3mMesbyeHHEIX MaTepHa- 
Wax TakkKe OOHapyKHJIO MITepecHbIi pe3yAbTaT: B MOpoMKoOObpas- 
HOM COCTOAHHK MarHeTHT, THTAHOMArHeTHT HW HeKOTOPHe aApyrie 
eppuTE falor B OOacTH 10-caHTHMeTpOBbIX BOJIH aHOMadbHoe 
Bpallleive MWIOCKOCTH NOJAPH3ayHH MpoxorAuel yvepes wx d7eK- 
TPOMAFHATHOH BOHbI B CTOPOHY, MpOTHBOMOMO%KHyIO Toll, B KOTO- 
Pyto BpalllaioT Te Ke MaTepHaJIbl B CMOWHOM cocrosHuH [JT. 3]. 

OTH akrbl NOATBePATAlOT HMEIOULWECH B JIMTepaType BBICKA- 
SBIBAHHS OQ TOM, YTO TPH pa3MeJIbUeHHH MaTepwala ero cBoOlicTBa 
He TpocTo OcMaOAAIOTCA MpPOMOPUHOHATLHO KOHILeHTPaLHn, HO Ope- 
TepneBatoT Oovlee rayOokve usmMenenna [JI. 4—6]. B uacrnocty, Ha- 
SBaNHble ABICHHA HaxOAsT OObACHeHHe B yBeMYeHHU 9sbdexTup- 
HBIX TOeH AHH30TPONHU MIpH pa3Me/bueHHA MaTepHavta. 

B aHHOlt pa6oTe onucanbl pesyibTarhl 3IKCNEPHMeHTaJIbHOrO 
HCCeLOBAHHA IPMEKTHBHOFO MOJIA AHH3OTPOMHH B 3ABHCHMOCTH OT 
BeJIM4YHHbI MEPPOMArHATHBIX YaCTHIL HW ClelaH2 NOMbITKA ath Ka- 
qeCTBeEHHOe OObACHEHHE 3TOH 3aBHCcHuMOCTH. Kpome Toro, TIPHBeeHbI 
IXCHEPHMEHTaJIbHble JaHHbie O BJIHAHHH Ha addexr Papnagen Kon- 
WerTpalnu deppomarveTuKa B CMeCH HM TeOMeTPHICCKHX pa3MepoB 
o6pas3ila. 

2. Hiccenopanne MpOv3BOAHJIOCb Ha HMKebUMHKOBLIX cbeppi- 
Tax Tuna O-400 u O-2000, a TakxKe Ha ecTecTBeHHBIX «deppu- 
Tax — MarHeTHTe uw THTaHOMarueTHTe. TlopomKku Homvyaanch paz- 
MaJIbIBaHeM B CTYNKe CMVJIOIWHbIX MaTePpHaJIOB C TOCTeRYIOWULUM 60- 
Je@e TOHKHM H3Me@JIbYeHHEM ITYT€EM PaCTHPaHHA MeCTHKOM B capdo- 
pono dame. Tlonyyennaa cmecb, CoqepKalllad YacTHUb! pa3saHuHo! 
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BeHYHHbI, Pasqeisacb Mo PpakwuAM Ha cuTax. 3a cpenHuH pas- 
Mep YACTHIL B BbIeTCHHDIX pakuMAx Opanach TosycyMMa pa3Mme- 
PoB AY¥eeK CHT, CKBO3b KOTOPOe YACTHILSI MPOUIH H Ha KOTOPOM OHH 
OCTaJIMCb. 

B KayecTBe CBA3yIOWero MaTepHasia Np H3roOTOBJeHHH O6pa3loB 
MCHOMb3SOBaJICA MapadHH Kak MAaTePHaJl, MWpakTHyccKH JIMUIeHHBIH 
MoTepb # yAOOHBIH B OOpauleHnu., B HeKOTOPDIX CIyUaHX WIA YBeNH- 
YeHHA JHWIEKTPHYeCKOH MpOHHWAeMOCTH CMeCH H, CJeLOBaTeJIbHO, 
QIEKTPHYeCKOH JIHHBI OOpasila B CMeCb AOOaBAANCH NMOpOWoK py- 
THIa. OHOpPOAHOCTbh CMeCH JOCTHTalacb TULaTeJIbHbIM MepeMelllH- 
BaHHe€M HCXOMHbBIX MaTepHaJIOB MpH OCTbIBaHHH paciaBsIeHHOTO 
Mapaduva. HeoOxoxwmble pa3mMepbl H (opMa MpuAaBasuch oOpa3- 
aM B ChellHasbHoh mpecc-dopme. OrcyrcrBve BO3AYIWHbIX BKHOUe- 
HHH, KOTOPble MOryT OOpa30BbIBaTbcA MPH TepeMelllMBaHHH CMecH, 
KOHTpOJIHpOBaOCch pa3pezsaHveM oOpa3iloB mocsie U3sMepeHHH. B cay- 
uae OOHapyKeHHA PaKOBHH H3MepeHHe Topropsviocb. IIpu uccmeno- 
BaHWH CBOHCTB OOpa3iloB B 34BHMCHMOCTH OT OJHOrO Napametpa, Ha- 
IpHMep pa3Mepa uacTHul, Apyrve Napamerpbl (OObeMHaAH KOHILCH- 
Tpalua depputa, reomMeTpHyuecKkHe Pa3Mepbl H T. J.) HOAASD Ee 
JHCb He€H3MCHHbIMH. 


Metonxuka H3MepeHHi 3aKIOUaacb B HaOMOMeHHH yrsia Bpa- 
ULCHHA MJIOCKOCTH NOJIAPHBAalUH 3JeCKTPOMArHHTHOH BOJIHbI B 3aBH- 
CHMOCTH OT IIPOAOMbHOTO HaMarHAMuKBalollero Noa (apdext Papa- 
es). 

IKCIe€PUMCHTaJIbHble YCTA@HOBKH BBIMOJHeEHbI MO THITY XOraHos- 
exon [JI. 7]. Tlorpemmocrb w3mMepeHui yria ToBopota B jHama30He 
3-CAHTHMeTPOBbIX BOJIH He Tipepbilaer +1°, a B yHana3oHe 10-caH- 
THMETPOBbIX BOTH 2°. 


3. Ha puc. 1 UpencraBseHbt KpHBbIe BpalleHHA TWIOCKOCTH MNo- 
JIIpH3alwn, LaBaeMble THTAHOMArHeTHTOBBIMH OOpa3llaMH MpH pas3- 
JMYHBIX Pa3Mepax YAaCTHIL B 3aBHCHMOCTH OT BHellIHero MarHHTHOrO 
TOI, a Ha puc. 2 Mo HUM MOCTPOeHa 3aBKCHMOCTb BHELIHero pe3o- 
HaHCHOTO NOMA OT pa3mMepa YacTHy (KpuBas 1). 

IIpu rapoMarduTHoM pesonayce PeleCTBCHHat YaCTb TMpOMar- 
HATHOH MpOHHWaemMocTHu ae — Lp, oOpalllaeTca B HYdIb, 
a MHWManA OCTHraeT M@KCHMaJIbHOro 3Hay¥eHHA. IlepBoe cooTsBer- 
CTBYe€T H3MCHeCHHIO HallpaBJleHHA BDPaWeHHA MJIOCKOCTH NOJApHsa- 
MH, a BTOpoe — MaKCHMyMY THPOMArHHTHBIX ToTepb. Jlw6oe x3 
3THX YCJIOBNH MOXKET ObITb B3ATO WIA ONpeleseHuA BHeLIHeroO MoH, 
cooTBercTBylolliero pe3soHaHcHomy. B waHHOM cJlydae HCMOb30BaHO 
nepBoe. 

Kpusan / Ha pic. 2 MoKa3blBaeT, 4YTO pa3sMep UaCTHI, THTAHO- 
MarHeTHTa OKa3blBaeT OONbUOe BJIMAHHE Ha BeEJIMYHHY pe30HaHcHOTO 
noma. IIpu yMenbieHuu uactu oT 200 zo 60 mK MoceqHee TalaeT 
NpHMepHO c 4900 no 3300 9. YpospeHb, OTMeYeHHbIN MYHKTHPHOH 
JMHHeH, COOTBETCTBYeT pe3OHaHCHOMY MOJTO o6pa3zila, YacTHIbl KOTO- 
POro NpOWWH Yepes CHTO CO CTOPOHOH AueHKH, paBHolt 53 mK, Onpe- 
WeIMTh TOUHO abciuccy 3TOM TOUKU HeJIb3A, TaK KaK HeH3BeCTeH 
MHHHM@JIbHbIN Pa3sMep YacTHil. 
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Ecau Kpupyio / MpoxomKuTb, To ona Mepeceyer Ocb OpAMHAT 
B TOUKe, COOTBeETCTBYINeH MpHmMepHo 3100 93, B TO BpeMa Kak 
NYHKTHPHawd KpHBad JEKUT Ha ypoBHe 2900 9. Dro waeT ocHOBaHHe 
MpewmoaraTb, YTO AVIA OYCHb MaJIbIX 4aCTHIL 3aBHCHMOCTb pe3o- 
HaHCHOro NOMA OT pasMepa HocuT Somee peskH xapakrep. 

Kpusaa 2, NomyyeHHad TeM %Ke€ MeTOAOM, 4TO HM NepBan, Maer 
3aBHCHMOCTb BHEIUHero Pe3OHaHCHOrO NOMA OT pasMepa ACTH WIA 
MarHeTHTa. Sflecb TakKe HaOMOMaeTcA 3HadHTeMbHbIM cnagq mpy 


Yeor Gpaumenur, 2epae 





0 1000 2000 F000 4000 I I000 


Puce. |. Yroa BpauleHHus MOCKOCTH NOAAPH3aIlHH B 34BHCHMOCTH OT BHeWHero 
MarHHTHOrO NOMA MPH PpasMHYHbIX pa3sMepax YaCTHIL THTAHOMArHeTHTA. 


VMeHbWUeHHH YacTH. IlyHkTHpHOH ANNMeH Mo-MpexHeMy OTMeUeH 
YPOBeHb, COOTBETCTBYIOWNHM WaCTHIAaM, MCHbUIMM 93 MK, 

Huwxke Ha MpuMepe MarHeTuTa MoKa3aHa MeTONMKa olpedesenna 
3deKTHBHOrO NOMA AHHAZOTPOMUH. 

Ilome, MeHcTBy:ollee Ha YacTHUy, B OOWLeM Bue MaeTca Bbipa- 
>KeHHeM 


H,=H,—N,,,M.,+KM,,+LM.,—N acm M, (1) 


UYACHL 
rae H.— BHeluHee Mowe; 


_- N «pM, — PasMarHHunBatollee nose dopMbl o6pa3zua; 
KM,, — Nose OAMKHBX YaCTHIL, MpOMOpIWOHaJIbHOe MarHuT- 
HOMY MOMeHTY KaxKAOH YaCTHUbI, a 3HauHT, HW Cpen- 


HeH HaMarHuyeHHocTH M_,_; 


LM, — Hove aJbHHX UAaCTHI, BJHAHHE€ KOTOPbIX SKBHBA- 
JIGHTHO JCHCTBHIO OMHOPOAHOH Cpeybl C HaMarHHueH- 
HOCT biO Mis: 


vacm |, yp — PasMarHuunBatoulee nose (OpMbl CaMOH 4aCTHUbI. 
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B OTAebHOCTH None 61WxKHAX H Noe AANbHUX YACTHIL 3€BHCAT 
OT TOrO, Kak MPOH3BeAeCHO pa3yqeeHHe Ha 6/MXKHO:O nH aJibHOIO 
3OHY, OAHAKO Ha CyYMMy KM,,LM,, BbIOOp rpaHHYHOH MOBepxHo- 


CTH He BjMAeT. O6o3Hauan yepes3 Lep = M,,| (,—N,,,M,,) Cpe AHIOI0 


BOCHPHHMYHBOCTh OOpa3siia, Yepes ==M/H,—™Maruutuy.o BocrpHHm- 
YHBOCTb CaMOro BelileCTBa WH YUHTbIBAA, 4TO CpeAHAA HaMarHHyeH~ 
HOCTb OOPa3slla CBA3aHa C H€MAPHHYeHHOCTb.O YaCTHL COOTHOIWeHHEM 





40. 80 120 U0 20 240 280 
Cpeduud pasmeép vac, ain 


0 


Puc. 2. Bauahue cpeznero pa3mepa yacruil Ha pe3o- 
HdHcHOe MOMe HW NOMe aHH30TpONHMH. 


{— BHeuIHee pe30HaHCHOe nove THTAHOMarHeTHTA; 2—to0 Ke 
MarHeTHTa; 3 — BHYTpeiHee pe3oHancHoe noe MarHeTHTa; 4 — 
nove aHi3Z0TPONHH MAarHeTHTa. 


M,=0M, rae U-—OObeMHad KOHILGHTpalHa MarHnTHolt ca3bl, no- 
JYYHM CJeAyiOWlylio PopMywy AIA cpeqHel BocnpHumunBocrTa: 


v 


hep ~ kTK + Do —N 


sacle (2) 
C apyrol cTopoubl, cyulecTByeT pay TeopeTuyeckHx COOTHOUIeHHT 
(Popmystt Maxcpesia, Oseugzoppa, Pesea, Koxgopexoro a Ip.), 
CBA3bIBa.OULHX CpeH.0O.0 BOCNPHHMYHBOCTbh CMecH Cc seHCTBHTeJIbHOH 
BOCIIPHHMYHBOCTb.O MarHHTHOH KommoHeHTHI. Ilo cyulectBy, 3TH Co- 
OTHOWCHHA OTJIMYaAOTCA APyr OT Apyra AMIb TeM, 4TO BeMUNHeE 
(K-+-L) npugaetca TO WAH HHOe 3HayeHve. Mb BocHOb3yeMca H3- 
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BecTHolt dopmyson JluxtTeuexkepa Ig pp ule vw, CONMOCTaBAeHHe 
KoTOpoH c (2) maeT aan (K-+-L) Bpipaxkenue 


POS oie eT | 


Samapanch Tellepb pa3JINUHbIMH 3HayeHuaMH Toma A7,, TO KPHBOIl 


HaMarHHunBaHHA MaTepHaia Haxonum M u xy u Boruucinem (K-+-L). 
Nogctapaaa H, M, 7 u (K--L) B (1), HaxoquM cooTBeTCTBYIOINHe 
3HaueHHA BHelnero mold H,. Takum MyTeM 6b NocTpoeH rpaduk 
H == f (H,) B MipeanouoxKeHHh, YTO BCe YaCTHIb! HMEIOT ccbepudeckyt 


cbopmy, T.e. N) == : 


yacm cy 


Ngee a l 





ae, 
ww 
al 


Kosuuvent pa3sMarHvunBanna opMbl OOpasila NpwHAMaJcs 
PaBHbIM KOSDHINeEHTY Pa3MarHHUMBAaHHA BVIHNCONa BpalleHHs, 
OTHOMelHe OCell KOTOPOTO paBHO OTHOIWeHHIO AJIMHbI OOpasiva K ero 
muametpy. Ilo MomyyeHHomy rpa@uky MOcTpoeHa 3aBHCHMOCTb BHYT- 
pelHero pe30HaHcHoro MOA oT pa3Mepa YacTHl, MarneTuTa (KpH- 
Ban 3). 

Ilpennomaras, YTO HOCHTe@IAMM MArHHTHOTO MOMCHTA SABJIAIOTCH 
TOJIbKO 3JIeCKTPOHHble CMHHbI, T. €. THPOMArHHTHOe OTHOLeHHe 
y=g:0,88-107'=1,76-10°' «/Ke, no usBecrHoh dopMyne WIA 
peSOHaHCHOH UYaCTOTbI 


Oo ==pol1|H (4) 


MOKeM OMpeleTHTh pesOHaHCHOe MOsIe, B KOTOPOM JlOJKeH Haxo- 
WUTC ICKTPOHHHI cin, 4uTOOb! YacTOTa MpeleccHH paBHAJIaCb 
yYacroTe MpHwoxKeHHoro cBepxBbicoKouacToTHoro noma, as 
9000 Mey nonyyaem H = 3200 9, uro HaMHOTO MpeBOCXOAUT 3Ha- 
YeHHA BHYTPCHHCTO MOJIA, MOYYCHHbIe IKCIICPHMeHTAIbHO. ITO He- 
coplnanenue OObACHAeTCA TeM, ¥UTO, KpOMe TOA, OOycOBseHHOTO 
BHeWIHHMH HCTOUHHKAMH, BHYTPH YaCTHIL ACHCTBYIOT MOMOJIHATeMb- 
Hble MOJIt, BbISBaHHble CHJlaMH KPHCTaMorpaduyeckOH aHH30TPo- 
WM, MeXaHItecKHx HallpsoKeHui HT. ., KOTOpble MOTyT ObITb Npei- 
CTABJICHbI Kak HekoTopoe 9(PPekTHBHOe Moe aHH3OTPONHH 1s Oe 
Bupkc [J]. 8] maer Teoperuyecku BbIBeAeHHy!IO PopMy.ly, ycTaHas- 
NWBAIOULy!IO CBA3b Me@XKy HCTHHHBIM PC30HAHCHBIM Moslem, asppex- 
THBHbIM TIQJICEM AaHHSOTPOMHH WH MOJIeM BHeIIHAX HCTOUHHKOB: 


H=V H+ Hi}. (5) 


BruncseHHoe To 3TOH chopmMyvie SPeKTHBHOe Nose AHH3OTPONHH 
u300paxkeno Ha pue. 2 kpuBol 4. Ilpu yMeHbiienuu cpeqHero Ha- 
MeTpa uacTun c 253 go 64 mK addexTuBHoe Nowe aHHsOTpOMHyt 
yBeuuuBaetcn c 2460 no 2920 9. TpyaHo yTBepxaTb, uTO Nowy- 
YeHHble 3HAYCHHA ABJIAIOTCH TOUHBIMH, OAHAKO (akT yBe/MYeHHA 
apekTHBHOTO NOJIA AHHSOTPOMHH He MO/JeKKT COMHEHHIO. 

OreyTcrBve JAHHBIX 0 KPHBOM HaMarHHuMBanHA He MO3BOMHIO 
MpoBecTH TakyIO Ke OOpaOorky MIA THTAHOMATHETHTOBHIX o6pa3iLos. 
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OnbiTel, WpodesaHubie Ha epputax O-400 wu O-2000, noKka3asn, 
UTO B 9STOM cuyyYae PesOHaHCHoe Moe He 3aBHCHT OT pa3sMepa Ya- 
cruu. Ero 3nauenHe Kovsle6lerca BOM3H BeTHUHHEE 2300 9 IA 
tbepputa O-400 u Bemnunnpl 2500 9 118 pepputa O-2000. 

Jina cpapnenua OblIN NpoBpekevbl H3MepeHHA Ha  CIJOIIHbIX 
o6pa3suax “3 depputa O-2000. MakcuMadbHada HalpsAxKeHHOCTD 
BuelUHero Moms 4500 9, KoTopyo oGecteunBaeT HaMarHHynBaloulnn 
CONeHOW, OKaA3alaCb HeOCTATOUNON MIA JLOCTHAKCHHA Pe3OHAaHCHbIx 
YCJIOBHH, YTO He MO3BOJIHeT BOCTIOJIb3OBaTbCH OMMCaHHOM  BBILLEe 
METOAMKOH onpeseseHun SPMeKTHBHOTO NOAA aHH3SOTPOTHN, OyHako 
MOKHO yTBepKMAaTb, YTO ANA CiMoWNOorO Pepputa O-2000 ono He 
ripesbliuaeT 1630 9, B TO BpeMA KaK BbINHCNCHHA LAA PpasMOJOTOPO 
MaTepHasa Maror 3Ha¥eHHe 2500 9. Takum oOpa30M, HeCMOTpHA Ha 
OTCYTCTBHe 3ABHCHMOCTH OT Ppa3Mepa YACTHI, Mepexod OT CIVIOIL- 
Horo eppkTa K pa3MeJbucHHOMY COMPOBOKLacTCA SHATHTeJIbHbIM 
yBeHyeHHemM Move AHH3OTPOTHAH. 


VHsmepenus Ha OOpa3ilax H3 OTOMOKEHHOTO Tocse pasmMosa cbep- 
puta O-400 u depputa O-2000 B npedetax BO3MO2KHBIX OWWHOOK a- 
jim TOT Ke pe3y/ibTaT, ITO H M3SMePpeHHA Ha HeEOTORRKCHHOM MATC- 
puane. IIpu orKHre MarHeTHTa B AHamasone 10-caHTH MeTPOBBIX 
BOJIH pe3KO H3MeHAeTCA BeJIHYHHA BpallleHHA, a Ha WacToTC 
9000 Meu, Kpome Toro, MpOvcxXOWT HeKOTOPOe H3MeHeHHe Ppe30o- 
HaHcHoro Movid. OmHako caelyeT CUHTATb, ITO 3TO BbISbIBAeTCA CKO- 
pee H3MeHeHHAMHM B CTPYKType MU XUMHYeCKOM cocTaBe MarHeTuTa, 
IPOHCXOASILAMH TpH OTKHTe, UCM BJIHAHVIEM MCXA@HHYCCKHX Hallpa- 
2KCHHH, BOSHUKAIOWULUX TIpH pa3sMeJIbueHHH. 


OTMeTHM KayecTBeHHoe pa3IMuve MeK Ty XapakTepOM Bpallennn 
8 iuana3oHe 3- uv 10-caHTHMeTpPOBbIX BOTH. Tak, OOpa3uibl H3 CMeCH 
MarHeruta c MapadvHoM IIpw yBeJIM4eHHH NOCTOAHHOTO MOA alot 
Ha 3 CM NOAOMKUTeIbHOe BPallleHHe, KOTOPOe NMoce HEKOTOPOTO 
MaKCHMYMa YMeHbIIaeTCA 0 HYJId TIPH peSOHAaHCHOM 3HaveHHH HO- 
jis, Wocvwe vero H3MeHHeT 3HaK Ha OOpaTHBIH. 3a MOJOKUTEIbHbIM 
IPHHHMaeTCca MOBOPOT, MpOHCXOAALIMH B HallpaBsleHHH TOKa HaMa?- 
HHYMBAIOULero COJICHOHa, CCH CMOTPeTb BAOJb pacipocTpaneHux 
RomHbl. B guana30He *Ke 10-caHTHMeTPOBbIX BOJIH BpalleHHe Mpouc- 
XOLHT Cpa3sy B OTPHaTeJIbHOM HallpaBJIeHHH. 

Bausuwe wacrorhr Ha xapakTep BpallleHHaA WOCTpHpyeiTcA KpH- 
BbIMH, CHATBDIMH Ha OOpaszie U3 pa3sMOJOTOrO dbepputa O-400 
(puc, 3). IIpu sacrore 2200 Mey xpupas MOuHOCTbIO Ae2KUT B OTPH- 
WaTebHOH O6MacTH; Mmpu Oomee BHICOKMX YacTOTaX Hava/IbHOe Bpa- 
WLeHHe MocTelleHHO CTAHOBHTCH MOJIOKHTEIbHDIM MH YBeIMYHBAaeTCH 
¢C pocTOM YaCToTHl. 

PasmosoTpii deppuT O-2000 Ha Bcex 4acTOTAaX 3- H 10-canTH- 
MeTpOBOro JMalasoHa Maer B CMAObIX MOIAX NOVIOMKUTCIBHOC Bpa- 
uleHve, OHaKO pH YMCHbUICHHH YacTOTb! CFO BAINYHHa TaksKe 
YMCHbUaeTCH, a TOUKA, COOTBETCTBYIONLad pesonaHcy, Mepemenlacnca 
3 O6jlacTh 6oee cna6bEix none (puc. 4). Moxuo Mpennovarats, 
uTO IIpH He€KOTOPOH YacrToTe, Meupuielt 2200 Meu, ppaulenue OyeT 
cpa3y OTpHaTeJIbHbIM. 
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4. Cepua 9kcnepumentos NOCBAUICHa BJIHAHHIO Ha apiext Da- 
Panes KOHHeCHTpalHA B CM€CH MarHHTHOM KOMNOHeHTHIL, O6bemnan 
KOHUCHTPanHA depputa O-2000, pasmoaororo p Wl apOBOH MevbHULe, 
H3MCHHaCb B Tipeqetax or 0,15 no 0,55. Kak nu caenoBano oxn- 
AaTb, MAKCHM@JIbHBI yroa BpallleHuA mMocKocTHy NOJIAPH3alluH 
MAKCHM@JIbHad SJVIMNTHYHOCTS BOJIHBI Ip 9TOM YBeEJIHYNBAIOTCH, 
OAHAKO HHTePeCHO OTMeTHTb jpyroe: dopma KPHBbIX, OCO6eHHO 
SIAMITHYHOCTH, 3ABHCHT OT KOHUeHTDPAaLMH. Konlentpauua dbepputa 
BHACT Ha QICKTPHYeCKy!O WIMHY o6pasuia, MIpH OMpejevleHHbIX 3Ha- 
MCHHAX KOTOPOH Co3faiotca 6aronpuATHbIe YCJIOBHA JIA o6beM- 


Yeon 8pauwenun, epad 
Yeon §paikenua, epad 





00 


3 1900 0 1000 


7 £500 


Puc. 3, Bpamenwe naockoctTu nosapu- 

3auHH B 34BH.HMO.STH OT BHellHero 

MarHHTHOTO NOJA NpW pa3qHuHbIX Ya- 

CTOTAaX Ha OOpa3ue H3 pa3MeubyueH- 
Horo depputa O-400, 


Puc, 4. Bpautenne naocKocry NOJApH- 

3auHH B 3aBHCHMOCTH OT BHeWHEro 

MarHHTHOTO NOWA MpH pas nH4HDblx 

YacTOTax Ha Ofpa3ne depputa 
O-2000. 


H3 


HOrO P€3OHaHCa. ITHM, BEPOATHO, M OGbACHAeTCA HanMUNe TMOAbeMOR 
H MpOBaJloB Ha HeEKOTOPbIX KPHBBIX. 

B HanOoulee oTueTsuBol dbopme o6bemunrit Ppe3s0HaHC MpoOABJIAeT- 
CA pH H3MeHeHHH TeoMeTpHyecKkoh AMHBI OGpasina. Baio cHato 
CeMeHCTBO KPHBEIX BpallleHua B YHKIMH BHeLIHero Nona Ip pa3- 
AMYABIX JIHHaX, 10 KOTOPOMY AVIA HECKOJIbKHX 3HayeHHT NOAA No- 
CTPpOcHa 3a4BHCHMOCTb YIvla BpallleHHa OT JWIMHBI o6pa3ia (puc. 5). 
Kak BHIHO, yroul Bpalllenusa sBanerca He€JIMHEHHOH PyHKUveH DIABET 
H H3MCHAeTCH MO KPHBOH, OH3KOH K CHHYCONTe, HanoKeHHOH Ha 
HAKMOHHY!0 TpAMY10. ITO IPHBOAUT K TOMY, YTO NPM onpeneneHHBIX 
pa3sMepax OOpa3ila yBeMYeHHe JJIMHbI BbI3EIBaeT yYMeHbIUeHHe Bpa- 
UkeHHA, Tak, Id KpHBOu, cHATOL mpH 675 9, yBenwueHHe JIHHbI 
c 12 to 15 mm Mpasogur K yMeHbuleHuIo yrula Bpatlenug c 48 no 
15°, T. e. 6omee ucm B 3 pa3a. OTo No_ATBepxKAaeT Teopetuuecknit 
BPIBO O TOM, UTO BeIH4YHHa BPaeHHA Ha eMHUUY WHE He xa- 
pakrepusyer THpOTponHble CBotcTBa cpegp [JI. 9]. 

TO/J] BpauleHdA H SJVIMMTHYHOCTh BOJIHbI, ABJIAIOUAACA TakxKe 
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HeJIMHeHHOH MyYHKUHeH JVIMHbI, B CJaOOrHpoTpOnHOM NnpHOmMwKeanH 
MOryT ObITb MOCTPOeHbI AHAJIHTHYeCKH MO H3BCCTHbIM NapameTpam 
cpean [JI. 8]. 

5. Cnoco6Hocth deppOMarHeTHKOB TIOBOPaUHBaTb MVIOCKOCTb M0- 
JAPH3alHH QICKTPOMAaTHHTHOH BOJHbI OObDACHAeTCA TeM, YTO Mar: 


Yeon Qpauenua, epad 





4 8 12 16 20 24 28 
AauHa obpasua , Mu 


Puc, 5. 3aBHCHMOCTb yrJia BpalleHHA MAOCKOCTH 

NONAPH3aWHH OT AHHH O6pasna v3 epputa O-2000 

C PYTHJOM pH HalpAKeHHOCTAX BHewWHerO NOMA 675 
uv 1560 9, 


HHTHAA MPOHHYWAaeMOCTh HaMarHWyeHHOro deppoMarHeTHKa CTaHO- 
BHTCA TeH30pHOH BewHuHHOH. Ec nocToaHHoe Tove HallpaBsJeHo 
BLOJIb OCH Z, TO MATPHIa TeH30Pa MOXKeT ObITb IIpHBeweHa K BAILY: 


p —ip, OU 
ip, op OF, (6) 
0 O 4, 


aa cbeppoMarHeTwKa, HaMarHuyeHHOTO AO HaCcbILeHHA, 3Haye- 


HWa BeIHYHH LW, ¥, H p, BiepBble Obl BhINHCIeHH! Mowgepom 
[J1. 10]. 


HevachilleHHbii PeppOMarHeTHK COCTOHT H3 OTeJbHbIX OOsa- 
cTeH, B Mpejesax KOTOPbIX HaM@rHHYeCHHOCTb COXpaHHeT MOCTOAHHOe 
3HayeHHe, MarHuTHad HW THpOMarHHTHad NpOHHWaeMOCTb KaKAOH 
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OOMaCTH MOMKeT ObITb HalieHa No coorHomennam Tlomepa, omHaKo 
MaKPOCKOMHYeCKHe NapaMeTpbl Cpe! JLOJKHbI ONPeAeIATHCA MyTeM 
ycpeqHeHia To BCeMy OObeMy MaTepHala MapaMeTpoB OTACISHBIX 
oOaacteh. B sToM cayuae B CooTBeTcTBHH c Teopueli Pago [JI. 11] 
1 Ban-Tpuepa {JI. 12] rupomaruuraas mpounuaemoctn o6pa3ua, 
o6ataiollero ocepoli CHMMeTpPHeli OTHOCHTebHO BHeUHerO ows, 
(aeTCa BbIpPaxKeHHeM 


RR 


k i 
rae cos §°—KocuHye yruia MexKAyY HaMarHHyenHocTho0 k-ii o6acTH 
1] BHEWIHHM ToJIeM; 
MPR 
v7 Ono | 2 
{= -- PHpoMarHitHad BOCNPHHMYHBOCTh R-H 06- 
wt — (uoyH™)? 


NactTH; 
M" u H* — coorsercTBeHHo HamMarHuyenHocTh H aspdek- 

THBHOe Move k-H OONAacTH; 
<( > — 3Hak ycpejHeHHaA MO BC@BO3MOXKHbIM HalpaBiie- 

Ham 9°, 

Iipu c1aObix BHeINHHX MouAx BeMuHHAa sddexTusHoro noma H*, 
4 CJl€QOBaTeJIbHO, H 3HaAK THpOM@rHATHOH BOCIIPHHMUKBOCTH ie 
ONpPeAeIAIOTCH, B OCHOBHOM, BHYTPeCeHHHM I9MMeCKTHBHBIM MOJIeM aHH- 
30TpONHH. Ec 9To movie Oomblie, ueM w/po(y). TO 7 HM MakKpo- 


CKOMHYeCKaH MIPOHHIAeMOCTh |, OTPHILATeJIbHbI TIpH 060M 3HauUe- 
HHH BHellHero Moa. BeawwunHa Noceqwero MocpexcTBOM @yHKUHH 
cos 4) BaMdeT JIMINb Ha a6coulOTHOe 3HaueHne »p,. 

Powb BHYTPCHHHX loge oco6eHHO BeIuKa Qaa deppuMmaruetu- 
KOB, T, €. BeleCTB C AEYMH MAalHHTHbIMH NoxpellleTKaMu, K Kaccy 
KOTOPbIX OTHOCATCH depputTpr. [lone ayu30rponvu BxOAUT B MOOR 
3sbekTuBHoe Nowe PeppHmMarueTuka C MHOXKUTEeM 

M,— M2 
M,+M, ’ 


KOTOPbIH MOKeT MOCTHraTbh GOOVIbIIMX 3HAYeCHHH, TaK KaK HaMmarun- 
yeHHocTM Nogpeuretok M,; nu My umetor NpoTHBONOJOKHbIe 3HaKH 
[J¥. 13}. 

C yyeTOM 93THX OOCTOATeJIbCTB OTPHIlaTeIbHOe BpalileHHe MVIO- 
CKOCTH NOJIHpH3alun Ha wacTore 2 200—3 200 Meu, nmapaemoe pa3- 
Me@JIBYeHHBIM MArHeTHTOM H ceppHTom O-400, MoxerT ObITb OObsAC- 
HeHO BO3paCTaHHeM BHYTPeHHHX NoweH MPH Ppa3MeJIbUeHHH Mate- 
pala H COBHrOM UacTOTbI eCCTeECTBEHHOrO pesoHaHca B OO/acTb 60- 
Jee BbICOKHX YacToT, Ja MarHeTHTa “aCTOTa ECTECTBEHHOFO pe3o- 
HaHca Bpliue 3200 Mey, Tak uronpH mMOObIX BHELIHHX MOJIAX HW NpPH- 
‘TOMKCHHOH YacToTe, He MpeBbiuaromeh 3 200 Meu, Bpamenue umeer 
OTPHILaTeJIbHbIH 3HaK. | 

Yactota ecTecTBeHHOrTo pe30HaHca pa3MesbyeHHOrTO deppuTa 
O-400 paBHa npHMepHo 2600 Mey, nostomy Ha uacTtote 2200 Mey 
BpalweHHe cpa3y oTpuuatesbHo. Ha uacrotrax,  NpeBbillarolux 
2600 Mey, 8 MasibIX HOAX MPHIOKeHHAaA YacTOTa Oouble, YeM pe- 
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SOHAHCHAH, H BPallleHHe MO/IOKUTeIbHO; B CHJIbHbIX NOJIAX peso- 
HaHCHad YaCTOTa CTaHOBHTCA OO/IbUle MpuJIOKeNHOH, Hu 3HaK Bpa- 
MieHHA H3MeHAeTCA Ha OTPHIATeJIbHBIH. 

Yactora ecTecTBeHHOro pe30HaHca BCeX MCMbITaHHbIX MaTepHa- 
JOB M@rHeTHTa, THTAHOMarHeTuTa, depputa O-400 u depputa O-2000 
MeHbile 9O00Q Meu, MosTomy B wHana30He 3-CaHTHMeTPOBbIX BOJIH 
BpauleHile HMeeT HOPMAJIbHbIN XapakTep, a admekr pa3smeapyenHA 
CKa3bIBaeTCA B TOM, YTO BOSpacTatolllee NOwe AHHBOTPOMHH, 1OGaB- 
JIAACb K BHeWIHEMY, BbISbIBaeT YMEHbILeHHe BHeIWHero Movs, HeOb- 
XOAHMOTO JIA pe3s0HaHca. 


Banaue cTeleHH pa3MebyeHud (beppomarnetuKka Ha atpdeKtTus- 
Noe MOJIe AHH3OTPONMH H3YYeHO MaJIO, OHAKO HMeeTCH PAN Teope- 
THUCCKHX H 3KCNeCPUMeHTabHbIx paGbort [JI. 4, 5, 14], nocasulenuprx 
3ABHCHMOCTH KOSPILMTHBHOH CHJIbl OT PagMepa YaACTHI,. 


KoapuvTHBHas cua H adpdeKTMBHOe Tose aHH3OTPONHH, onmpexe- 
JI@HHOe TIO (bapamkeeBCKOMY BPaLIeHHO, ABJIAIOTCA Pa3JIHYHbIMH IIpo- 
ABMCHHAMH OXHOH H TOH Ke BeJIMYHHbI — HCTHHHOTO NOW AaHH30- 
TponHv, B Meppom culyyae HCTHHHOe NOwe AHHZOTPONHH BBbICTYAeT 
PB KayeCTBe MpHUHHbl, cosfalolleH OCTAaTOUHYIO HaMariuMueHHOCTb 
BelecTBa. O ero BeIHUHHeE CYANT MO TOMY BHeIIHeMy MOJO, Ha- 
mpaBJICHHOMYy HaBCTpeyy HaMATHHYeCHHOCTH, KOTOPOe HeOOXOAHMO 
MpHJIOKHTb, YTOOb! CHH3HTb OCTATOUHYIO HAMA@FHHYeHHOCTh lO HYJIA. 
Bo BTOpoM Clyyae NOI€ AHH3OTPOMHU MPHBOAUT K peneccHH WICK- 
TPOHHBIX CIHHOB BOKpyr HeKOTOpOrO seKTHBHOrO MOA, MOMOOHO 
TOMY KaK OHH MpelkeccupyloT BOKpyr BHelllHero Mos. Beduuusa 
apdekTHBHOrO TOJIA NPHPaBHHBaeTCA BHEeIHEMY, CO3TaIOlleMy TY 
*Ke YacTOTy Mpemeccun. 

IKCNePHMeHTaJbHble pesybtatpl [JI. 5, 14] mozrsepxyzatoT Teo- 
peTH¥eCKHH BHIBO O TOM, UTO C YMCHbIIIeHHeM pa3sMepa deppomar- 
HHTHbIX YaCcTHIL KOIPLATHBHaH CHvia Bo3pactraeT. Jina yacTHLU, MpH- 
OM KAaOMLYXCH K OMHOAOMeCHHOMY COCTOAHHIO, H3MeHeHHe HaMarHH- 
YCHHOCTH NIPOMCXOAMT BCJICHCTBHe MOBOPOTa 3JIEKTPOHHbIX CIIMHOB, 
4 He 3a cueT CMeILeCHHA OMeHHDIX PpaHnu. Llponecc mopopota 
BCTpeuaeT MpOTHBOJLCHCTBHeE CO CTOPOHbI CH aHH30TPONHH, KOTOPbIe 
MOryT ObITh 3HaYHTeIbHO OONbINe, YeEM MECTHbIe CHJIbI, Mpensatcr- 
BYFOULHe JIBHUXKEHHIO JIOMCHHOH PpaHHIbl. ITHUM HW OObACHHeTCHA BO3- 
pacTaHHWe KOSPILMTHBHOH CHIbI pH MpHOAMKeHHH YacTHI, K OHO- 
OMEHHOMY COCTOAHHD. 

YHOBJETBODHTeIbHOH TeCOPUH KOIPUUTHBHOH Ciibt MHOTOAOMeH- 
MbIX WACTHIL HET, OJLHAKO Ka¥eCTBeEHHO SABJICHH2 MOXeT ObITh OObAC- 
Heo TCM, 4TO TPH YMeHbINeCHHH pa3MepOB YacTHI, 3aTpPyHAcTCA 
COpa30BaHue 3apoOJbIlielH MepeMarHHyunBaHua, T. e€. YYaCTKOB, Ha- 
MéTHHUeCHHbIX B HalmpaBsleHWH, MPpOTHBONOJO2%KHOM OCHOBHO! daze. 
MoxuHoO lpeinodaratTb, 4TO YBeJHYeHHe KOIPINTHBNOH CHIbI C 
yMelibIUeHHeM YACTHIL OYTET MPOHCXOAMTb OOJIee PC3KO ILIA OWHOOC- 
{bIX KDPHCTaWIOB, YM JIA KPHCTaIOB C HeCKOIbKHMH HallpasBuie- 
HHAMHM JerkKCrO HAMArHHYHBAHHA, H WIA MpaBHVIbHbIX KPHCTAaJVIOB, 
YOM JIA CTIPYKTYPbl, COCTOAMLEH H3 OecNOPpAROYVHO OPHeHTHPOBaHHbIX 
AePOPpMHPOBaHHbIX KPHCTAaJIVIOB. 

{GO Tpyast MOV, nin. NXVII. 94] 
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Bepoatuo, NoceqHee O6CTOATeIbCTBO ABJIACTCA MPHYHHON TOPO, 
YPO PaSMeP YACTHIL BIMACT Ha SPPeKTHBHOe MOMe AHHBOTPONMHU Mar- 
HeTHTa H THTAHOMArHeETHTa H He CKa3bIBaeTCA B CJlyuae CeppuTos. 
HccleqoBaHHbie MarHeTHT WH THTAHOMArHeTHT OOHAPYKUBAIOT B H3- 
‘TOME OTYCTIIMBYIO KPHCTaJJIHYeCKyIO CTPpyKTypy, B TO BPeMA Kak ep- 
PHTbI, NOTyUaIOWNeCA CIe€KAaHHeM Pa3MOJIOTBIX VHCXOJHbIX MaTedia- 
JtOB, TOMOOHOH CTPyKTYPbl He MMeIOT. 

B 3ak.0yeHve CCOPpMYJHPyeM OCHOBHbIe pe3ysbTaTb! paOorot: 

1. DKcnepHMeHTaIbHO MOATBEPKACHO, ATO MpH pa3MembueHUN 
CIIOWHOrO MaTepHasa 39PekTHBHbIe BHYTPeHHHve MOWIA YBeMUHBA- 
OTC, 

2. YcTanOBeHO, 4TO BeJIMYMHA BHYTPCHHHX Mosel 3aBHCHT OT 
Ppa3Mepa (eppoMarHuTHbIX YaCTHIL B CJIyYae MAarHeTUTa HW THTAaHO- 
MarHeTita H He 3aBHCHT B CJIyuae CeppuTos. 

3. Tlopeqenie tbepputoB o6bACHeHO ocO6eHHOCTAMH HX KDH- 
CTAIMUCCKOTO CTPOeHHA. 

4. QKCNePpHMeCHTAJbIO MOKa3aHoO BJIMAHHeE OObeMHOTO pa30HaH- 
Ca Ha apayeeBckoe Bpallennue. 

Pa6ota BbIToAHeHa Ha Kadbeape Teoperuueckux ocHOB 3IEKTPO- 
TeXHHKH TOA pyKoBozcTBom mpod. K. M. Tloauspanosa. 
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BBICTPOJEHCTBYIOWMHH MATFHHTHbIA YCHJIHTEJIb 
Acnupanum IT, kh. Ky@pasuesa 


Iipu mpoekTupopannu creqaulux cucTeM B psme cayyaeB Kea- 
TeJIbBHO OTKA3aTbCA OT TPHMeHeHMs! SIEKTPOHHDIX AMM H 3aMeCHHTE 
Ux Oowee ACWIeBLIMM, y/OOHBIMH HM HagexKHLIMH B 9KCHIYAaTallHy 
MATHHTHBIMH YCHJIMTeIAMH. OOpluHbie CXeMbl MAPrHHTHbIX yCHsHTe- 
Ted OOaaror Gobuiol NOcToHHHO BpeMeHu H OOpaTHbIM BO3Lell- 
CTBHCM BbIXOJa YCHJMTeIA Ha ero BXON, YTO YxyslllaeT yc.loBUA cTa- 
OMIH3alMH CileAaIux cuctem. B nonckax MarHHtHoro YCHJIHTES, 
AMIM€HHOTO YNOMAHYTbIX HeAOCTAaTKOB, OblWla, B YACTHOCTH, paccMo- 
TpeHa cxema Tuna Jladcu [JI. 1, 2), koropaa Haima npaumMenexye 
B mMpomblutenHoctn [J]. 3]. Bauay orcyrcrsus «uTepatypb no aHa- 
H3y paOoTbl MH pacueTy cxempt Jladcu aBTopom TIPOHSBeEAeCHO Hc- 
CEXOBaHHe STOH CXeMbI WH paspaboTaHa MeTO/IHKa pacueta WIA culy- 
Waa aKTHBHNOH Harpy3KH MIpH yNpaBJieHHu NepeMeHHbIM HK OHOMNO- 
AYNCPHOAHLIM HallpsKeCHHEM CHHXPOHHOH YaCTOTHI. 

CTaTbe AaloTcs JIMUIb KpaTKOe OMHCaHHe paG6OTbl CXeMBI, Oc- 
HOBHbIC MOJOAKCHHA MH BBIBOABI, MeTOANKa pacueTa Hw MpHBORATCH 
OCHOBHbIe Pe3y/IbTaTbl NO HCMbITAHHIO MakeTa YCHJNTeIA, CIpoeKTu- 
POBAHHOrO COrlacHO TIpeIOKeHHOH MeTORHKe. Pa6botra npoposxMach 
70,1 pykoBoncTBom mpod. JI. C. Toapadapéa. 


Onucanue padotsi cxempl 


HecenyemMaa CxeMa MarHHTHOro ycuuuTesa (pue. la) cocrour 
H3 KOMOHHAUHH ABYX OMHOCepMeuHUKOBbIX CXeM Cc BHYTpeHHeH MNo- 
AOMKUTCIbHOH OOpaTHoH cBa3bIO. Hue maerca onucanne pa6dorTbt 
OAHOCepMedHHKOBOH Cxempr (pric. 1,6) Kak cocTaBHOil yacTH cCxeMbI 
Jladcu. 


H3mMeHenve wHayKumn AB cepxeunnka, Ha KOTOPOM HMeeTcs 06- 
MOTKa C YHCJIOM BUTKOB W, PaBHO: 


bin 
l : 
AB==—=— | edi, 
Sw 


tn 


Pe €—aNpAKeHHe, MPHORKeHHOe K OOMOTKE (348 BbINeTOM Tame- 
HHUA HanpAKeHHA Ha €€ AKTHBHOM COMPOTHB.IeHHH); 
S—mouladb NonepeyHoro ceyenna cepzeunuka, 
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T. €. U3MeCHEHHE HHAYKUAH MpOMOPUWOHAJIbHO BeJIMYHHE «IOPIOWLeH- 
HOH> CCPAeCUHHKOM BOJIBTCEKYHTHOH (6+ cek) MaoulaqHy apwwoxKen- 
HOrO K OOMOTKe HallIpHKeHHA B HHTepBasle BpeMeHu ¢,, — ¢ 


1° 

las WaHHol CXeMbI BeJIMYHHa HalpsKennA MuTaHHT BHIOUpaerca 
TaKOH, YTOOL! 6+ CeK-NMOWMab eFO NMOJYBOHbDI CbLIa OCTaTOUHAa 
IInd H3MCHeHHA HHAYKUMH CepmeyHuka or —4, no + BB, . e. Ha 
2B, (puc. 2). pu pasomKuyrom cocrosunm weneli cmeuleHun H 
curHaia (prc. 1,6) uM mpH OTCyTCTBHH BCHTMIA B Wen Harpy3Kky 


U 
Ny 





Pue. 1. Wpnutuunanpyple CXeMbl MarHHTHOrO ycuauTedaA. 
a — ABYXCepeuHHKOBbe, 6 — OAHOCEPTeCYHHKOBaAH KaK COCTABHAH WaCTbh YCHJIHATE.TR. 


cepeuwHk Oyler MepeMarHH4HBaTbeA B COOTBeETCTBHH C TIPHJIOKeH- 
HbIM Hallps2kKeHHeM H IIpWHATOHM WeTeH rucrepesnca (puc. 2,a). 


B Tom xe clyyae, HO Np HasHWHH BeHTHIA (HeaIbHOrO) Ha 
OOMOTKe O6yer OTCYTCTBOBATh Pa3MarHHUMBalolllee HallpsKeHHe, 
NONOMUM, OTPHLATeIbHOH NOJYBOHbI. CepmeuyHuk, pa3 HaCbITHB- 
WHCb, K Ha¥amy KaxK oro Mocweryrollero NowowKUTebHOrO (HaMar- 
HHYMBalollero) WoynepHona Oyser OOadaTb WHAYKUHeH, paBHoli 
HHLyYKUnM Hacbritlenua. TIostToMy HMKakKOH 6+ CeK-Mollalu 3TOrO 
NowynepHonwa He OyszeT 3aTpauMBaTbCA Ha W3MeHCHHe HHAYKIH W 
MOYTH BCe HaNpAKeHue MPWIOKNTCH K Harpy3kKe, BCeRCTBHE Yero 
B ICH YCTaHOBHTCA M@KCHM@JIbHbIM TOK, OTPaHHYeHHbIH TOJIbKO ¢O- 
MPpOTHBJI@HHeCM Harpy3KH HW aKTHBHDIM COMpOTHBJIeHHeM OOMOTKH. 
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YBCIMUHTb BeJIHGHHY 9TOTO TOKa IPH MHKCHPOBaHHOM HalpsxKendiit 
He Mpe€AcTaBJiseTcaA BOSMO?KHBIM. 

is ro Me BPeMA, CCIW K HadaJly HaMarHHuHBabolllero MoJTyMepHo- 
a WHAYKUNA cepmeuHHuka OyjeT MeHbille 6,, TO YWacCTb 6B: CeK- 
NAOWUAIM 3TOTO NOAyMepHORa 3aTpaTHTCH Ha H3MeHEHHeE HHAYKUYH 
OT HauadbHoro 3HaueHHa (Bo) BO HHAYKUHH HacbluecHHa (B ,), 
rT. €. Ha «BOCCTAHOBJICHHe» eTO HaCbINLeHHOrO COCTOAHHA, H TOJIbKO 
OCTABINAACA «HeNOrIOLeHHaA» YaCTb 6+ CeK-nOWaH MOTynepHora 
IpHIOMKUTCH K Harpy3ke, B pe3sybrate yero TOK OyzeT IpoTeKaTb 
MeHbIUeH BeJIMYHHbI. CareyOBaTeJIbHO, B CXe€Me C BHYTpeHHeH oOpar- 
HOW CBA3bIO IPH OTCYTCTBHH CMeMICHHA PeryJHPOBaTb BeIHUYMHY TOKa 
MOXKHO TOJIbKO B CTOPOHY ero yMeHbIWeHHA. Jia 3TOH eH HeEOOXxo- 
MMMO K Ha¥aly NOOXKUTeIbHOPO NoynepHona (KOTOPHIH B Wajtb- 





Puc. 2. KpnBpie HaMarHwunsannn B=f(H), ucnonmb3yemple 
MIpH aHawH3e CXEMBI. 


HeHIWIeM OyTeM Ha3bIBaTb PaOOuUMM) HSMCHATb HavaIbHyIO HHAYKUMIO 
cepheuHvka By c TeM, UTOObI PeryHPOBaTb COOTHOWIeHHe Me KAY 
6+ C€K-TOULaNbiO, KOTOPad «IIPHIOKUTCA K Harpy3ke, H 6+ CeK-ILIO- 
Waibio, KOTOPad mOHWAeT Ha BOCCTAHOBJIeHHe HHAYKUUH. 

Takum o6pa30mM, 3afaua yipaBJIeHHA CBORUTCH K W3MCHeMHIO 
BEIMUHHbI Bo. 

Vi3meuaTb BesuunHy By BO3MO%KHO MYTEM pa3MarHHunBaHHys 
cepileuHHKa B OTPHWaTeJIbHbIN NOMyNepHO Cc MOMOLUIbIO LWIYHTHpoOBa- 
HUA BeHTHJIA CONPOTHBJIGHHeM, 4TO CO3MacT NMpOBOAMMOCTb 3TON M0- 
JYBOIHe, WI C MOMCILbIO CiellvatbHOH OOMOTKH cCMelILeHHA 
(puc. 1,6). U3menaa BetuuHHy HalpsaxKeHuA CMeIIeHHA, MbI TEM 
CaMbIM H3MeHHeM BeHUHHY Bo, T. €. yYpOBeHb, MO KOTOPOrO pa3- 
MarHuUMBaeTca CepACUHHK B OTPHUaTCIbHbIM NOMyNepvo Hallpaxe- 
HHA, KOTOPbIN B aJIbHeHieM OyeM Ha3blBaTb NMosyNepHonem ym- 
paeJleHHs. 

Ec.1n HeoOxouMO HMeTb H8MeHeHHe TOKa B Harpy3Ke K2K B CTO- 
POHY efo YBeHUeHHA, TAK H B CTOPOHY ero yYMeHbIUeHHA, TO YIT)aB- 
NeHHne CJeLVeT MPOH3BOAMTb C MOMOUIbIO ABYX OOMOTOK, Kak !!0Ka- 
3aHo Ha puce. 1,6. IIlpu 9TOM OOMOTKa CMelIleHHA B NOJyNepuog yii- 
paBuleHHa Oyqer BCerqa «KBbIBOAMTb» CePNCYHHK H3 HacCbIMLeHHA MO 
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OAHOrO MW TOTO Ke yNoBHA (HaNpuMep, MO TouKu k’ na puc. 2,a), 
BCemcTBHe 4eroO B Harpy3Ke YCTaHOBUTCA TOK, Ha3bIBaeMbIH TOKOM 
NOKOA, BEIMUHHA KOTOPOTO MeHbIe, GEM MAKCHM@JIbHO BO3MOXKHDIIi 
TOK JIA MaHHOK cxembl. Muykuusa 3a KaxKAbIA Nepuolt 6vazer 1u3Me- 
HATECH To YacTHOMy UnKy Rk” — Rk” — d — qo —e —f — k’ —k” 
(pre. 2,a). TlonomwenHne Toukn A’ 6yeT H3MeHATHCA NOR BO3Relicr- 
BUCM HaAMpsoKeHHA CHrHasla i, TpHueM eCAH MOJIMPHOCTh Hanpa- 


KeUHA W. TaKOBA, YTO Pe3yJIbTHPyloliiee HallpsKenne B NOAyHepHoOR 


VipaBJeHHA Ha OOMOTKAaX Oy1eCT YBeJIMYMBATbCA, TO CepseuHHK Gy- 
‘leT PA3MarHHYHBaTLCH Na GOOJIbILYIO BeJIMYHHY WM ero HHAYKUMA By- 
‘eT H3Me€HATBCH MO 4YaCTHOMY IMKy, HallpuMep mo n” — n”’ — d — 
gi— e—f—n’—n”. Tox B enw Harpy3KH yMCHbIUMTCA, TaK Kak Na 
HAMATHHYHBaHHe (BOCCTaHOBJeHne) CepledHHKa 3aTpaTUTCA O6OVb- 
IHaq YACTh B+ CeK-TTIOWANIH pabouel NOJYBO.ANbI, YM TIM oTcyT- 
CTBHU CHrHasia, Ecsim MOJISpHOCTb HaMpAKeHUA CHTHaa TakoBa, UTO 
pe3sVbTHPyOLee HallpaKenHe Ha OOMOTKAX YMeHbIINITCH, TO cep- 
Ae@qHHK PA3MarHHTHTCH Ha MeHbIUyIO BeJIMUHHY MW ero HUAYKIUMA Oy- 
eT H3MCHATbCA, HaNpwMep, Mo uacTHOMy Wakay m”— m’”’ — d—- 
gg —e—]—m’-——m"” Tox B eld Harpy3kH yBCIWUHTCA BCIet- 
CTBHe 3aTpaTbl MeHbIWeH YacTH pabOouell NOMYBOMHbI Ha HaMariivun- 
BaHHe CepyeuHHKa, 4YeM TIpuH oTcyTcTBHH curHaya. M3 n300%KenHoro 
MOKHO ClelaTb BbIBON, UTO JWIA CxeMbI pHic. 1,6 cyulecTrByeT pa6o- 
YT MOyMepvor, B TeyeHwe KOTOPOTO B Harpy3Ke MOXKET BbIeIATE- 
CH MOLLHOCTb, HW NOyNepHon yipaByeHus, Kora MpoucxonuT yera- 
HOBJeHHeE HavaIbHoH HHAyKUNH Be. TIpu srow c MOMOUIbIO Hanps- 
KeHNs CHTHAIa PeryIHpyercA TOJIbKO MOMEHT HaCbIILeHHaA ceped- 
Hika WIM Wiavye yro.l ero OTMUPAHMA, UTO AHATOTHUHO yapapstenHio 
THPATPOHOM. 

Hcceeqyemana OpicTpodelctBylolad CxXeMa MarHATHOrO YCHJIH- 
Tens {(puc, 1a) cocToHT W3 KOMOWHALMH JBYX BDILIeOMHCaHHbIx 
CX€M, MOCTABJICHHbIX B COOTBETCTBYIOILHE pexKHMbI, HW O6MaaeT 
ABYXTAKTHBIM JeCHCTBHeM. 

Pa6oTa CxeMbl 3akTIOuaeTCA B CemlyrollemM. Harpy3o0unHple ely 
O6OMX CePMCYHHKOB MHTaIOTCH B OAHH MU TOT Ke pabounn Tomyne- 
PHO, MOITOMY B Harpy3Ke MOXKeT NpoTeKaTbh TOJIbKO OMHOTO.TMe- 
puownpt TOK. TIpu orcyrcrayn HalpsKeHuA cHruama ofa cepsey- 
HUKa HaxXOAATCA B OJMHAKOBbIX PeKUMAX H HHAYKILMA KarKoro 13 
HUX OyeT H3MeCHATHCH 3a MePHOR, MO.1O%KUM, NO YWaCTHOMY HHKTY 
k’— R’”’— d — qo>—e —f —R—k” (pu. 2,a), scnenctaue vero 06a 
CCP. 1e4UHHKa OTKPOIOTCH B OHH HW TOT Ke MOMeHT f=fo (puc. 3), 
T. ¢. OyMyr HMeTh OAMHAKOBbIe CTATHYeCKHe YIbl OTTMPAHHA, paB- 
ble Qo=@fp. Pe3yabTupyioulmi TOK yepes Harpy3Ky G6yneT paBeH 
HYJIIO. 

iIpH HadHunn cHrHada (puc. 4) HHAYKUMA OAHOrTO cepae4qHnKa 
OyYACT H3IMCHATDCA TO YacTHOH netae m”— m”’— d-—q—e—f — 
m’—m” (puc. 2,a), a BToporo no netae n’— n’”’”— d — qo—e —f — 
n’— n”. B moment (=f; orkpoerca cepmeynHnk 7, paBHOBecHe CXeMbl 
HapylIHTCH u wepes Harpy3ky 6yer MpoTeKaTb TOK HO MOMeHTa f= 
=fts, T. €. 10 TCX MOP, MOKA He OTKPOeTCaA cepeyHuK 2 4 BOCCTAaHO- 
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BUTCH PABHOBeCHe CXeMbI. CKa3aHHOe HWJIOCTPHpyeTcA Ha puc. 4 u 
3, Te € — HallpaAKenve, MpMviowKeHHOe K OAHOU U3 OOMOTOK COOT- 
RBETCTBYIOUero cepfeuHHkKa. Tipu u3mMeHeHHH NOJMAPHOCTH CHrHasa 
CEePAeCuUHHKH OOMCHHBAIOTCH PeXKUMAMH HW TOK B Harpy3Ke H3MeCHUT 
cBoe HanpaByeHve. PaOora CXeMbI ABJIACTCA WHKJIMYCCKOH, T. e€. BCe 
(pusnyeckHe Tpoleccbl MOBTOPAIOTCA KaKAbIM MepHO, a HWMeHHO: 
K Haualy paOoyero NowyMepHoOta KaxKAbIM cepeCuHHK OOJlamaeT Ha- 
YUAIbHOH HHAyKUHeH Bo, KoTOPad MOXKeT ObITb WI OLHHAKOBOH WA 
OUOHX C@PLEYHHKOB Ip OTCYTCTBHM CHTHala, WIN paBHOH Bo, nH Boe 
TIDH HavIH4HH CurHana. B pa6ounh NovlynepHoy WMHAYKUAA Kaw oro 
CEP CYHHKa MCHHETCA OT HAYaJIbHOM DO HHAYKLUKH HaCHIIMeHHA, T. ¢. 
K Haualy MotynepHoya yripaBlenHa o6a cepmeynuKa Oyfyr Hachi- 
ICHHDIMH. B mnoaynepvo;| yipaBleHua o6a cepeuHHKa BbIBO- 
LATCH H3 H@CbIMeHHA Ha BeH4UMTy HHAYKUMH, ONpedqesAeMOH Be- 
AHUMMOH MN TOIApHOCTbIO (Hi (a3zoli) ecurHada, Ouyepiiio, YyTO 
B KaXKJLOM IepHOle HMeeTCa OTPe30K BPeMEeHH, B TeYcHHe KOTOPOYO 
o}a CepICUHHKa ABJIAIOTCH HACbIULeCHHBIMH (pic. 4), T. e. B Kaxk- 
MoM epHoje WMeeTcd OTpe30K BPeMeHH, KOrjla HHAYKTHBHO<TS 
CHPHA@JIbHbIX OOMOTOK CTaHOBHTCH PaBHOH HYyJIO H MOITOMY HMeeTCA 
RO3MOXKHOCTh MrHOBeHHOrO YCTaHOBJICHHH H3MeHeHHA TOKA CHIHaJa, 
BCIC/ICTBHE Yero 3ana3qbiBanhe ITOTO YCHHTeIA PaBHO TloJyMepHo- 
Ay WIA MWepHOAY YwacTOTbl! HCTOYHHKaA MHTaHHA B 3aBHCHMOCTH OT 
MOMeCHTA, KOPa NpoMs0HAeT H3IMeHeHMe ToKa curiada. Takum oOpa- 
30M, HCCleqyeManA CX€MAa MarHHTHOPO yCHJIHTeJIan OO.1aqaeT MHHH- 
Ma.IbHO BO3MOXKHbIM 3443,[bIBaHHeM, IIPHCYULMM BCCM CXCMaM, Da- 
OoTawuluM Ha Hecyuleli uacrote. Caekyer OTMeTHTb, 4YTO Cxema 06- 
ialaeT UMeCHHO 3aa3bIBaHHeM, a He MOCTOAHHOH BpeMeHH, Kak 9TO 
HMeeT MeCTO JIA OObBIUHbDIX MAaPHHTHbIX yCHIHTereH, H ee Obicrpo- 
MeHCTBHE MOKET ObITb OGeCMeYEHO TOJIbKO pH BbIOOpe COOTRETCTBYIO- 
ero pexKUMa M MapaMerpos, oGecieyBalOWyHx sTOT pexkuM. /Lia 
COUpPeCTeeHHA WapaMeTpOB H {laHHbIX pexXHMA, MPH KOTOPbIX OOeCcile- 
YUNBaeTCH pa6oTa YCHINTeIA C MOTYNepHO,HbIM 3aa3[bIBalHeM, Obb! 
IIPOH3Be1eH TeOpeTHueCKHH aHaJIv3 paOoTbl NocweWero ¢ VeetToM 
B3A@HMHOPO BAIHAHHA BCeX ero lWeneH. 


IIpu avau3e MChOMb30BaJICH MeTOA KYCOUHO-JIMHeEHHOH allIpok- 
CAMAMHH KDHBOW HaMarHHYHBaHHA C MOCAeLYIOWINM <IIPHTacOBbIBa- 
HHEM» TIOJYYeCHHbIX pDeleHHH. McxonHow Obla NMpHHATa KPHBasw Ha- 
MaTHHYHBaHHa C KOHCYHbIM HaKJIOHOM OOKOBDIX BeTBeH, Halee Obl 
Clean IpeAebHbIit Mepexo, K MpAMOYrO/IbHOH MeTyle {(puc. 2,a). 


TIpuustbre WOMyIeHHAaA: 


1. CepeqHukv, HcTomD3yeMble B CxeMe, OO/1aalOT OJ,HHAKOBHI- 
MH MarHHTHbIMH CTaTHYeCCKHMH WH JHHAMHUeCKHMH XapaKTepucTHKa- 
vu. PeomerpHyueckie pa3Mepbl O6OHX CepACYHAKOB OHHAKOBBI, 

2. WneuTnyuble Mo cBoemMy IWevyIeBOMY Ha3HauyeHHio OOMOTKH cep- 
JICUHAKOB HMCIOT OAHHAKOBble TapaMerTppl. 

3. BeHTuau, HCMOb3yeMble B CxeMe, OOaalOT ONHAKOBbIMH 
BO.IbTaMMePHBIMH XAapaKTepHCTHKAMH If COMPOTHBJIeCHHe Kak Oro 
43 HHX B IIPAHMOM HalpapieHHH paBHo /,,a B OOpatuom /,. 
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4. Orcuer BpeMCHH NpHHUMadca cormacHo puc. 4, oTCueT 3Ha- 
YeHHH HHAYKILMH — coriacHo puc. 2,6. 

do. B kKayecTBe Harpy3KH paCCMaTPHBaecTCA AKTHBHOe COMPOTHB- 
Jenne R,. 


6. Yacrorta AcTOUHHKa NHTaHHA paBHa w=const. 


7. AMMUINTYAbI HatpsoKeHAI TIMTAaHHA H CMeLIeHM CUnTaem Mo- 
CTOAHHBIMH, T. €, U =const nu U_ =const. 


CM wt 
8. Benmunna HanpaxKenwun muTanua BbIOupaeTca TaKOfl, 4robpl 
6-CeK-NNOWAatN ero MOIOMKATCIbHOK MOJYBOJHbI pH wI060M 3Ha- 
YeCHHH HallpsoKeHHA CHTHaa OblIO AOCTATOYHO WIA BOSBpAaUleHus 
OOOHX CepReYHHKOB B COCTOAHHe HacbILleHug, 


9. [lorepu Ha BYXpeBbie TOKH He YUHTDHIBAIOTCA., 


OcHOBHble pe3yJbTaTbl aHaH3a 


XapakTepHctTHKa YCHJIHTeJIA, CBASbIBAIOULaA BbIXOJIHOe HallpaxwKe- 
HHe C BXOJHBIM, HMeeT BHI: 


U 


U — C.cp wi 7 R, 
we 


H.Cp 4 Rat lo 








(COS 43— COS a4), (1) 


rae 


o> Pon rr 


Q3—= Of; H a,-—wl, onpezenaioT coOoH BAMAHWe IWMpHHbI = TeTVIH 
ructepesnca (puc. 4 x 3). 

Ilog KospullweHTOM yCHJIeHHA MOLLHOCTH Ke culeqyeT MOHHMaTb 
BbIPaKeHHe 


as ee (2) 


roe U,,,—CpeAHan (3a MepHok) BeMYHHa OHOMOJyMepHog_Horo 
HalpaxKeHuA CHrHawa. 


CileqyeT OTMeTHTb, YTO MpH YMpaBseHHH NOAHOBO.IHOBbIM HaMps- 
*KeHHeM B kayecTBe U., HeEOOXOAHMO OpaTb CpeAHIOIO BeJIMYHHY 
(3a MepHod) OT OHO NMOMyBOMHbI (T. e. KaK OT OAHONOWJLY Ne pHo,i- 
HOrO HalpAxKeHHA), TaK Kak HaJIMYHe BTOPOH MOJYBOJIHbI, KOTOPAsl 
NpHKJlabiBaeTCA B TeyeHHe padoyero NoOynepnHosa, He OKa3bIBaeT 
BJIMAHHA Ha paOoTy ycuMTeA OnaroqapA COOTBeETCTBYIOULeMY NO- 
Oopy napaMeTpuB CXeMBI. 

Alt WaHHOH CXeMbI KOIPDUUHEHT yCHJeHHA paBeH: 


€ 


ee we R,,R. (COS 23—cos a4)? 3 
a ww. dR Aro)? } 
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Puc, 3, SaBHCHMOCTH HallpsxKeHUA NWTAHHA U, HallpAxKeHHA CMeULeHHA W., Ha- 


PAKEHHA Ha OAHOK H3 OOMOTOK e, HHAyKUMH B, ToKa i, NpoTeKaiwulero B Kax- 
HOH HarpysouvOH wen, HM TOKa Harpy3kH i, OT BPeMeHH TPH HanpsAxKeHHE 


CHTHada uw, = Q). 


Huaekcp 1 w 2 oTHOcATCa COOTBETCTBeEHHO K ILCNAM CepHeyHHKOB / H 2, 
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ie te 
| 
| 


rN 





Puc. 4, SaBHcHMOCTH HallpaxkeHHA MHTaHHA U, HanpAxKeHHA CMeLLeHHA Unygr Ha- 


IIpAKeHHA Ha OJHOd 43 OSMOTOK @, HHAYKUHH B, ToKa i, NpoTeKawmero B Kamk- 
OH Harpy304uHoOd enw, HW TOKa Harpy3KH f, OT BPeMeHH MPH HalpAKeHHB 


curHana u, #0, 
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Heo6xofumMo ykKa3aTb, 4TO: 
1, TIpou3BoubHoe yBeuyeHue PasHHIbl MEKAY W, Uw, He MpH- 
BeweT K YBeJIHYeHHIO Ky TaK Kak W, H W, CBA3aHbI MexKAY cobol 


Tak Ha3bIBaeMbIMH YCJIOBHAMH COrJaCOBaHHA, KOTOPbIe 3/leCb He NpH- 
BOAATCH, HO KOTOPbI€ HallJid OTpaxkeHve B MeTOANKe pacueTa. 
C yyeTOM 3THX ycaoBHit KospPuunexT ycusenua papen!: 


R,R,(COS 4,—cos a4)? 


Ae — eRe 4) 


Zz. Koop panuent YCHJICHHH He 3a4BHCHT OT YaCTOTDI pH YCJiOBHH, 
ITO HAKJIOH OOKOBBIX BeTBeH TleTJIH YAOBSETBOPACT YCJIOBH:O 
Sz 
@ —— 
Le PO un DKK. 


re p--MarHHTHad MpOHHWaeMocTp; 
/ —JIWHa CpeqHeH MarHHTHOH CHMOBO! JIMHAM CepAeUHHKa; 
S-—-ceyenie cepseuHuka, 


Meroauka pacueta ycuaHTels 


CxeMa ycusutTe/ia ana ua puc, ta. [pu pacuere jonycKaem, 
ITO MaTepHaJl CepACYHHKOB HMeeT KPHBYIO HAMArHHYHBaHHA co- 
reacHo pwc. 2,6. Tua gtoro cilyyad wMeem: 











yp wesn Be Ba s 
H.C p 2 w@. Ry+r’ 
: ow RR 
K => Pp (6) 
i? We Ls a ie ry)? 
Thi 
RyRy 
= AR + ay a 7) 


“PopMa CepAeC4YHHKOB MpesanosaraeTcaA TOPOMMalbHoli. Pacuer jaeTca 
‘It OZHOrO Kackasla. 
[IpH KOHCTPYHPOBaHHH YCHJIHTeJA JOJKHbI ObiITb 3a/,aHbl: 
K , ~~ BedMunHa KoIPPulNeHTa YCHJIEHHA MO MOILHOCTH; 
er — MaKCHMaJlbHad cpeHaAd (3a NepHogw) BeIMYHHa TOKAa Ha- 
Ppy3ku; 
R, —ConmpotTussiekne Harpy3ku; 


R.—aKTHBHOe CONpoTHBsIeHHe Wen curHana (BK.1IO4aA CoO- 
IIPOTHBeCHHe HCTOYHHKA TMTaHHaA), 


1 Vpapuenue (4) He Heer cupicaa mpH Ry= Oo. 
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Memoduna pactema ycuaumeant npu neuseecmnax 2a6apu- 
max cepdeuwnuxoe', |. Beawynny GasiacrHoro conmpoTuBweHna K 


BbIOHpaeM H3 YCJIOBHA 


‘ 


a ee 


| Nn 


[Ipeanountatb cuieayet Beidop R,=R_. 
vs VACKORA H3 3a haHHOH Be JIHUHHbI A ose gee M ApyrHx KOHCTpykK- 
THBHbBIX COOOpaxKeHHH, HeEOOXOAHMO BbIOpaTb THM BeHTHMeH sist 


Wen Harpy3kH, ONpeeIuB TEM CaMbIM 3Ha¥eHHA ero NpaMoro co- 
HipOTHBJIEHHA r, HU OOpaTHoro R,. 


3. Tlonaran, uto r,==0, onpegesaaem Bemuynny Kosdduunenra 
yCHJIeHHA, KOTOpyio Mor Obl OG6eCMeYHTb KaCKaf MPH MaHHbIx yc- 
JIOBHAX: 

K RRy 9 
P.MQKC 2(Ry +7)? ( ) 

YUHTbIBAH, YTO B peaIbHOM ycCusuTese r,=40, 3amaemMcA BewIH- 
U y : 

IHHOH KOIPMHUHeHTA YCHJIeHHA Kackala I BIN ores 

4, CpaBHHBasd BeJIHYHHy ore C 3afaHHbIM KO3s@MuUNeHTOM ycH- 
JleHHA Ks MOKe€M YCTAHOBHTb OPHEHTHPOBOUHOe YHCO KaCKasUB 


YCHJMTeJIA, KOTOPOe YTOUHHTCH B Mpolecce NocweAOBaTeAbHOrO Npo- 
€KTHPOBaHHA KaCKaQOB OT BbIXOAHOrO KO BXOJHOMY. 
D. HaxoHM BeJIMYHHY CONPOTHBJIEHHA Harpy30uHOH OOMOTKH 


ROR, . 
r= YW eR AY, 9) 





6. Mcxoaa v3 BeJsIMUHHbI lcp. maxc @ AONYCTUMOH MAOTHOCTH TOKa, 


onpeweiaeM CeyeHHe MpOBOfa Harpy30uHOH OOMOTKH Sy (HN ero 
AvaMetp d,). JiHHa OfHOH OOMOTKH paBua: 


2 
So rd | 
ee a (10) 


re p—YAe/IbHOe COMPOTHBJeHHe MpOBOAa. 


7. HaxoquM aMMauTyay Halips>KeHHA nnTaHHA: 


U, aa (K, Sea si ary ae 2r,) I. Cp. Make (1 I) 
U 
H ero AelicTBylollee 3HayeHne U = TS 


‘ Meroalika pacueTa ycusAuTeAA pH 3saqanHHbIx raOapuTax cepmeyHukKa He 
Mi PHBOAHTCH. 
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8. SamaBliCb CTATHYCCKHM YrOM OTMMpaHHuA a), HAXOAMM Cpen- 
Hee 3HayeHHe TOKa NOKod /,, MpoTeKatoulero B KaKAOM Harpy3ouHol 
Len: 

U (i+ cos a) 


10 SRE Ry+2r, + 2r,) 


Att MOUXHbIX KaCKalOB, Te KelaTesbHO HMeTb TO BO3MOMKHOCTH 
MeHbLIyiO BeJIHUHMHYy COOCTBeHHOrO NoTpeOMeHHA yCHANTeIA, T. e. 





U Un cp 
6\86 y ; D y-p (1) 
oo+z0 tu cepdesun 2-0 cepdeuwnuK wa 
a Teopem. 
INENEO 
oO, 
Yn eg fCY, co) 
90410 
8) 
! 
/ 
/ 
| 200 400 500 Usp ME 
oO 
S$ 10 9 I,ma 
Puc. 5, XapakTepucTHKH, 
@ — BO.lbTAMMepHbIe XapikTepHcTHKH cepdeinHKoR U = f (/); 6—Teopermueckan WH 3kKcnepHMeH- 
Ta.1pHad XapakTepHCTHKH yeuauTean: Uy op= i (Ue. ep) 8 —— 34BHCHMOCTH cpeAHero HanpaAxe- 
HHA Ha Harpy3Ke (Uy. cp) H TOKaA NOKOs (/,) KaK TON HAarpyY3ONHOH WeH OT CTaTM4eckoro yrula 


OTNHpaHHua (a). 


NorpeOjeHHA MPH OTCYTCTBHH CHTHaJIa, 3HayeHHe a, CMemyer OpaTb 
B l1pe eax: 


Tk 
ze, 


VOHTbIBaA IPH 3TOM Movyualoileecd YMEHbUIeHHEe BbIXOMHOTO Halpsa- 
2KEHHA, a CJeMOBATeJIbHO, HU kKoOsIPMuMneHTa YCHAeHHA, COrsacHo 
rpacpikamM Ha puc. 5,6. 


Ec.in Ha coOcTBeHHOe NoTpeOJeHHe He HaKJaj{bIBaeTCH OPpaHH- 


- “ Tt 
YVeHHH, TO CJeAyeT BBIOMPaTb 4, == >5-, UTO COOTBETCTBYCT MaKCH- 


ars 
MaIblomy Kosdmubnenty ycusleHud (puc. 5,8). 

9, 3amaeMca BeJIMYHHOH HHAyKUMM B, Ha KOTOpyIO AOJDKHa H3- 
MCHHTbCH HHAYKIMA CepxeuHHka ApH ,TOrOuLeHHH* BCeH 6-CeK- 
mnowaat padovero noaynepHosa., OOnmno B= 2B.. 

10. Onpegeasem ra6aputTbl cepyeynukos. PaBpencTBo 

B= U in (12) 


Saw, 
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OnpeAeAeT TpeOoBaHHA K raOapHTaM CepAeYHHKOB U NOKAa3biBaeT, 
uTO WA OOecneyeHHA 3anaHHOrO KosddulHexta yCHJIeHHA HeOOXxo- 
AHMO HMCTb ONpeeJIeHHOH BeJIHYHHbI NPOH3BeAeHHe 


a pes Oy ‘ 
Sw,= Bo’ (13) 


KOTOPve MOMKET ObITb YAOBMETBOPCHO JIA pga 3HaueHHli S u w 
H 


[lpu NpoecKTHpoBaHHH yCHAHTe/A MOryT ObITh MpeAbABICHDI pa3- 
AMYHbI€ TpeOoBaHHA Kk COOTHOWeHHIO Meakay S uw, mpH ycsoBnu 


YQOBNETBOPeHHA paBeHCTBa (13). [lostomy sto cooTHomeHue mpe- 
JlaraeTCA yYCTaHOBHTb MeTOAOM NoAGopa c yyeTOM yAOBJIeTBOpeHHH 
ycuoBHl (10), (13) a (14), mpoBepaa mp 9sTOM BO3MO>%KHOCTH pas- 
MeLULCHHA BCeX OOMOTOK. 

Lip BplOpanHoH MIoWaan Monepeyworo ceyeHua cepseyHuka S 
pyre ero pa3Mepbl, Kak BHelHHH D vu BHyTpeHHuli d ~MameTppl, 
BbicoTa A W WHPHHa @, BJIHHIOT TOJbKO Ha BO3MOXKHOCTD pa3sMellle- 
HU BC€X OOMOTOK H MOJYYeHHe HYKHbIX MAPHATHBIX CBOLCTB, B 
JaHHOM CJlyyae— HaHAYYWeH NMPAMOYFOJIbHOCTH AHHAMHYeCKHX FHcTe- 
PpeSHCHbIX WHKAOB TIP HaMMeHbIeH HX WapHHe. ABTOPOM He Mpon3- 
BOJMJIHCb HCCJICOBAaHHA MO ONpewevleHHiO BJIMAHHA COOTHOLIeHHII 
TEOMCTPHYeCCKHX Pa3MepOB CePACYHHKOB Ha paOoTy ycHulNTessa, no- 
STOMY HCMOJb3ylOTCA COOTHOWMeHHA, yKa3anHpie B [JI. 5], a umenno: 


has 2a. (14 
G25 1G. 
MakcuHMaJibHoOe YHCJIO BUTKOB W axes KOTOPOE MOKET ObITb pa3- 
MelLLeHO Ha CepMe4UHHKe, PaBHO: 
d? —d? 
rt Me Mee 
eee (do)? ae (15) 


roe d,— BHYTpeHHHH AMaMeTp Kapkaca cepseuHHKa; 
d— MHHUM@JibubId BHYTpeHHHH jMaMeTpP, ZO KOTOporo MoxKer 
ObITb MPOH3BeeHa HAaMOTKa; 
, 
d, — WMaMeTp MpoBoza c yYeTOM H30.1ALLHH; 
Rk, — KosPPHUHEHT 3aOJIHeHHA., 


Tak Kak 3HaucHHA WH W, OObINHO 3HaYHTebHO MeHDIIC, 
YeM W, TO BO3MOXKHOCTH pa3MeUICHHs OOMOTOK G6yAeT OMpese.TATHCH 
BO3MOMKHOCTHIO Pa3MEHICHHA Harpy304UHbIX OOMOTOK. 

OTHOCHTCJIbHO BbIOOPpa COOTHOWeHHA MexaAy S Hw, HeoOxo- 


AWMO CileJlaTb CJlIeaqyloulee 3aMeyaHHe. I[Ipeanaraempli MerTos 
pacueTa MpeabaABsAeT TpeOOBaHHA He K aOCOJNOTHOK BeJINYHHE ON- 
peAevIAeMbIX TlapaMeTPOB CXeMbI, a K HX 3HAYCHHAM OTHOCHTeJbHO 
mpyr Apyra. [lostomy j.1q KaxkKOoro KOHKpeTHOrO CayYuaH MpoeKTH- 
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pOBaHHA GyfAeT HMe€Tb MeCCTO MHHHM@JlbHO BO3MO2%KHOC YHCIO BHT- 
KOB W H COOTBETCTBylollee EMy 3Ha¥eHHe S| 


H.MUK KC" 


” es Re 16 
Dae un oR, ’ ( 6) 


Ui 
PT as 5 ae (17) 
= OW MILK 





pH 3ToM w == 1. 


llosyyeHHoe pelleHHe MOMKeT He YAOB.IETBOPHTb KOHCTPyKTopa, 


Tak Kak BeJIWUHHa S,. MOKET MOJYYHTbCA CJIMLIKOM OOJIbIOH 1 


IIpH BbINOJHeEHHH ycuioBui (14) OOMOTKH MOryT He 3aNOJHHTb Bcero 
BO3MO*KHOrO MpoctpancTBa. Ho s3ato B 3TOM cJlyYyae MOXKHO Mpii 
XKeJAHHH YBeJIHYHTb KOIPMHUHEHT YCHNeCHHA 3a CueT YyMeHbUICHHSI 
r., T. ©. ysemyennaA dy. Kpome Toro, BbINOJHeHHe CHrHaJIbHOlt 06- 
MOTKH B BUJ€ OJHOrO BHTKa HE ABJIACTCA XOPOMWHM KOHCTPYKTHB- 
HbIM pelueHnem, 

Ha OCHOBaHHH CKa3aHHOrO KOHCTPYKTOpy NpeocraBMAeTCA BOS- 
MOXKHOCTb YHTH B OOJIACTb MEHbINEX 3HayeHHH S H OOvibWIHX @, Hi 
 YYeTOM KOHCTPYKTHBHbIX TpeOoBaHHH UH TeXHOJOFMYeCKHX BO3- 
MOXKHOCTeH HaHTH HauOolee WelecooOpa3sHoe peimenue. 

Ec OTKa3aTbCA OT BbIMOJIHeHHA ycioBult (14), To npn s1060M 
3HayeHHH S MOXKHO NosoOpaTh 3HayeHHH h, D u d, KoToppie o6e- 
CneyaT COOTBETCTBYyIOlllee pasMelileHHe OGMOTOK. 

{1. ComporuBaeHwe B Wenw cMenlenua R_, culegyeT Opatb To 
BO3MOMKHOCTH OOJIbUIMM, HO HEOOXOAHMO YUHTbIBaTb, UTO C ero yBe- 
MYCHHEM YMeHbUIaeTCA HHTePBadl ynpaBJeHua f,—f,, YTO TpPHBeAeT 
K YMeHbIIeHHIO kosdduuuedta ycusieHin. OntTumManbHoe 3HadeHHe 
R,, CUeHYeT YCTAHaBJIMBaTb 9KCMepHMeHTaIbHO WIA KaxKMOrO Ma- 
TepHana, Ha nepsBpli calyyali BewM4uHHyY ero MOMKHO OpaTb B mpesc- 
Max 


R.,, = 500 —3000 ox, 


HCXOAA H3 MOTpeOJeHHA MOULHOCTH IlenHAMH CMelLIeHHA. 
12, OnpeneseM 4YHCHO BHTKOB OOMOTOK CMeIILeHHA @., 4 cur- 


Hada @: 
ORs 
s eee CHE 
Won ey / RO (18) 


WwW —=wW Rs 19 
is Ri ( ) 


13. AMILIHTYa HalpsxKeHHA CMeLLeHHA paBHa: 


CM.IN 


wom 
U om TU, (2— cos a our (20) 
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[4, OnpexeniemM aMIWINuTyLy HanpaKeHH CHrHasla, MpH KOTOpoOli 
OuvCHeuHBaeTCA MAKCHMAaJIbHOe BbIXOAHOe HanpaAKeuve: 


2w w 
c CM . 
ei wy (Conn chia 2w, Uy ; (2 L) 


15. Hlpouss0qum pacueT xapakrepwcTHKH yCHAMTeA 0 ypaBHe- 
Huo (5). IIpw pacuete ycuuTesta B HEKOTOpPBIX CIy4aax HaliqeHHble 
3HAYeHHA MapaMeTpOB CX€MbI, KaK, HallpHMep, 4HCIa BHTKOB H Op., 
(IPHXOMHTCA OKPYPIATb, HO MpH nMokcyeTe TeopeTHYeCKOH xapaktTep4H- 
CTHKH B (5) C/lexyeT MOACTABAATD HEOKPYIVIeHHble 3HaueHuaA. 

Coraacuo onvcaHHoi MeToguKe Obl ChpoekTUpoBaH « HCMBITaH 
Maker YCWJIHTeJA. 


IIpH MpOeKTHpoBaHHH HCMOMb30BaNHCb Ba FOTOBBIX JICHTOUHBIX 
TOPOHaJIbHBIX CePAeCYHHKa, H3POTOBJICHHBIX 3 MepMasIOA MAapKH 
HII65. Pa3smeppr cepxeunuka: D=76 mm, d=61,6 mu, h=31 mum. 

[eb SKCIepHMeHTa 3aKkOUaacb B MpOBepKe MeTORHKH pacue- 
Ta If ONpeevleHHH BJIMAHHA OTKJIOHCHHH 3Ha¥YeHHH MapaMeTpoB OT 
CNTHMAJIbHBIX. 


LIcXOAHbIMH JAHHbIMH JWIA pacueta C.1y KH: 





I. Ly .cp.mane = 925 a. 4. = 50: 2a: 
2. R, = 70 om. 0. Bo= 1 6-cex/m?, 
3. R,=5 OM. 


B KayecTBpe Harpy304HbIX OOMOTOK HCHOIb30BaJIHCb HMeIOLLHeCA 
Ha KAaAKJOM CepAeyHHKe Be OOMOTKH CO CJleAyiOllHMH Mapamer- 
DaMH: 


w=: 1078 surkos, d,0,49 mm, r == 10,8 om. 


CraTuyeckHi yroul OTMNpaHHA BbIOupaICA paBHbIM i,== 


to] 4 


B pe3yibTaTte mpopenendoro pacueta 6bin nomyyeHbt Cue LYIOULHe 


SLAHHDbIC: 
R. = 70 ow: a = 500 om; 
R= 125,.000028: w.. == 100 ButTKos; 
ae AP L-24 om 
r,=1,5 om; J w= 10 BuTKos; 
ee = 650; Opi Sug, 
C= 142 8; UG agp = 9,9 8; 
Ui = 100 e; epee eo 8 
Owen dees = 0,4 Os 


PesylbTarbl WOACHCTA XADAKTEPHCTHKH YCHAUTe.TH CF Paes (es 
IpelcTaBenb! ua rpapuKe puc. 5,0. 

ila OCHOBaHN NOyYeHHBIX Danubix 6b coOpaH Maker ycuuin- 
Te.ld To cxeMe pue. Ia. 
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OcHOBHbIe€ pe3yJIbTaTbI IKCHEPHMeHTAa 


1. Bain CHATHI BOJIbTaMMepHble XApaKTePHCTHKH OOONX cepuey- 
HHKOB, PesyIbTaTbht H3MepeHnii mpegzciaBsleHbl rpadukaMu Ha 
puc. 5,a@. 

2. Xapaxrepuctrka yeusutena U,., =/(U,.,)  CHHMasacb 
npn U=100 en U_, =11 6. Pesynprarsl u3MepeHnult MperAcTaBJeHbl 
rpadbukom Ha pie. 9,6. 

VMmetoliieecd pacxoKeHve 3KCHeCPHMeHTAJIbHbIX JAHHbIX C TeO- 
DCTHYCCKHMH OODACHACTCH HECOOTBETCTBHEM MPHHATHIX ONYIWeHBH 
JCHCTBHTeJIbHbBIM YCJIOBHAM, 

3. BoemMsa 3ala3aqblBaHiA YCHUIMTeIA PaBHo: 


- == 0.01 -céK. 
3 


4. Tipu mepexone of yNpaBJIeHHA NOJyNepHOAHbIM HalpayKeHHeM 
K ypaplenHio MepeMeHHLIM HallpsxKenweM MPH BCexX MPOUHX paR- 
EbIX YCJIOBAAX BeJIMUNHA BbIXOAHOTO HalipseKCHHA He H3MCH#AMACD. 

Peryaupospka Hy yCHIHTeA OCYUIeCTB/INIeTCA C MOMOLLbIO H3- 
MCHCHHA COMPOTHBACHHH MWemeli CMellleHWA, KaK yKa3aHo Ha puc. l,a. 
[Ipv 3TOM Web CHrHasla AOKHAa ObITb 34MKHYTA, a HallpsKeHHe 
cCHrPHada PpaBHO HyJH0. 


BolBolbl 


|. IIpopenenyble TeopeTuyeckue HCCAeMOBaAHHA Mad AciHoOe Mpey- 
cTaBlenHc o PH3BHUeCKUX poueccax, MpoTekaloulux B CXeMe YCHJIH- 
TeJIN, NO3BOIMJIH MpaBMvIbHO OObACHHTb ero paOOTY, BbIABHTb BJINA- 
He OTMe@IbNbIX HapaMeTpOB CXeMbl H pa3spaOoTaTb MeTOJMKy pac- 
COTA, 


2, PesyspraTpl UCcCMeOBAHHA MOKA3aAH, YTO WaHHaA CxeMa JIH- 
KieHa HeocTaTKOB, TIpHCyULHX OObIGHbIM MAarHHTHbIM YCHJIHTeJIAM: 
3ana3jibipaniie He MpepbliaeT OfHOrO NepHoa yYacTOTbl UCTOUIHKa 
MuTaiid uw OlarojapaA coorpercTBylollemy MosqOopy mapamerpos 
ne3ko ocma6cHo OOpaTHoe BO3TeHCTBHe ee BbIXOa Ha BXOM, TO 
o6ecneuHBaeT JOCTATOUHO XOPOLIyIoO HalpaBNeHHOCTh B Nepeyaye 
JHePrH a. 

3. Uerkoli padore cxembl clocoOcTByeT OTCyTCTBHe cyBura a3 
MexK Ay TOKOM H Hallps2KeHeM B KaKJON ee ell, Ip ITOM BO BCeX 
HiTepBajax BpemMeHH MepHora (pic. 4) TOKH H3MeHAIOTCA CHHYCOH- 
JlaJIbHo. 


A. 3ana3ybiBaHve YyCHJIHTeAA onpesleisercA TOMbKO 4YacTOTOH 
HCTOUHHKa IIHTAHMA WM He 3aBHCUT OT Jpyrvx NapaMeTPOB CX€MBI. 
lopbllliad wacroTy, MbI MOXKCM MOJIYUHTb OVeHb HeOOJIbUIve BpemMeHa 
3aa3kbIBaHHA 6C3 OHOBpeMeHHOTO YMeHbUICHHA KkoOsPPuIneHTa 
YVCHJICHMS, 


5. IIpenmaraemaA MeTOMHKa pacueTa ycmvlHTeaa mpocra, Maer 
KOHCTPYKTOpy BO3MOXKHOCTh HaHTH HavOomee wesecoo6pa3zHoe pellle- 
dHe@, HCXOMA H3 HMeIOULMXCH KOHCTPYKTHBHBIX H TeXHOJIOTHUCCKHX 
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BO3MOXKHOCTCH, H OOecnNeyHBaeT jlocTaTOUHO xOpoulee COOTBeETCTBHE 
NPaKTHYeCCKHX P€3YJIbTATOB TeOPpeTHUeCKUM. 


6. Ip ucnprranwn ycusuTets, cipoekrupospanHoro cormacHo 


MPC LJIOMRKeHHOW MeTOAUKe Tp BbIXOAHOM MoUlHoctH P ,,=4 er x 
pa6oraroilero Ha Hecyuleli uacrote f=50 ey ObIM NoOJyyeHb! pe- 
3YIbTaTHl: 
KS 580) -s-== 0.0) Cex, 220,02 ‘ver: 
p a IMAKE : 
JLo6potioctp D npw MakcHMajbHOM 3ama31biBaHUH paBHa: 
K 589 
te ae == 29 000 I!een. 


“aman 0,02 
7. Tip KackadupopaHnn CyMMapHoe 3alla3nprBaHne VCHAUTC.TS 
YBCJIHYHBaTCs Ha TOTYNepNoO. NecyIleH wacToTbl Ha KacKat. 
8. Koshdbunuenr ycuicnua cxembl onpejensetcs XApaKTepHCTH- 
KAMH BeHTHJelH H MaTepHasia CepAeUHHKOB, a TAKIKE KAaueCTBOM H2- 
POTOBCHHA MOC LHX. 


IIpa cymecrsyiounx BexTuaax Tana JTL, u taxux cnmasos, Kak 
HII65 w HKM35, nosyyennpiii Kosduunenr ycusenna He aBaserca 
MpeqeibibiM. B OTACIbHbIX CyYaAX JIA MaJIOOMHOIt Harpy3KH OH 
MOKer ObITh YBEIHYEH B HECKOTbKO pas (ro coantaer oco60 6aro- 
NPHATHbIC YCMOBHA AIA KaCKaMpOBaHHA 3TUX CXeM). 

9. T[popenenubre ucceqoBaHHA He OXBATbIBAIOT BCeX BO3MOXKHbIX 
CHywaep MpiMeHeHHs STOTO YCHJIMTeA, HO MOMOrYT KOHCTpyKTOpy 
OPHEHTHPOBaTbCA MPH ero MCNOIb30BaHHH B YCAOBHSX, OTAMUHBIX 
OT paso6paHHblx. 


10. YkasauHble Mpenmylilectsa Huccleqyemol cxeMbl To3BossIOT 
€€ HCNOJIb30OBaTb B BbICOKOKaYeCTBCHHBIX CJICURAIILHX CHCTeMax 4H 
APYFHxX MpHOopax aBTomMarTukKhH, 
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PA3SIEJI BTOPOHM 
QHERTPGHEKA bk fPHBOPbI COEPX¢bICOKHX YACTOT 








NOSbBIWEHHE TOYHOCTH PEWEHHSA 3AMAY 
HA IJIEKTPOHHOH MATEMATHYECKON MALIHHE 
HEMPEPbIBHOrFO JENCTBHSA 


Kano. mex-t. Hayx, Oouenn &, M. Temerobayan 
cmapmut npenodatanerts H. Bh. GeanoKkos 


Tfpl MpopeclciiH PpasJIMUHbIX HCCJIeOBGHHH, CBO,IWILAXCA kK Hn- 
TePPHPOBAHHIO OOBIKHOBSHHDIX ANDepenWMaAbublx yNaBIcHHit MpH 
3QlQHlibIX HAUaJIbHbIX YCJIOBHAX, UIHPOKO MPHMeCHSIOTCA 9AICKTPOH- 
(EI. MATCMATHYeCKHeE MAWIHHbI HeMPeCpbIBEOrO AeCHCTBHA, HasblBae- 
Mbic TAKKE WCKTPOMIbBIMH MOLCAHPYIOMLAMU YcCTpOHcTBaMH Ha T1o- 
© TOSHEIiOMM TOKe. 

B KayecrBe GCHOBbI MOCTPCeHHH PelldlOUIWX BICMeCHTOB B_ Ta- 
KHX MA@lluMHaXx HCMOAb3Y!IOTCH YCHJIMTeJIM MIOCTOAHHOTO TOKa C OOVuIb- 
HIHM KOSPHIMeHTOM YCHIeHHs, paOoTaiollwve B pexkume riyOoKon 
OTPHaTeIbHOH OOpaTHok cBa3u (puc. 1). 


TlepeqaTouHad QyHKilWH 3THX 3JIEMEHTOB, XapaKkTepH3yrolllar 
EH, TIPOH3BOMMMOH 3JIEMCHTOM MATeMATHUeCKOH OlepauHH, ollpene- 
adeTcs MapamMeTpamMy jByxmomocHHKon Z;(p) u Zo(p) (p— onepa- 
TOD): 


U sux (Ph — ZU, ( (1) 


Kak H3BeCTHO, CJlyualHble MOrpelIHOCTH TaKHX 3JIEMeHTOB oNpe- 
feAAIOTCH B OCHOBHOM HaJlMyHem jpeHa HyJIA YCHTHTe/A. 

CuctemaTuyecKie MOrpellHOcTH OMpeslesIHIOTCA HaMwuneM Tlapa- 
3HTHBIX HapamMerTpoB B lWenax Z\(p) u Z2(p), KOHeYHOCTHIO KOSDpit- 
IUMICHTa YCHJI@HHA H BHAOM TWepexaTOuHOH PYHKUMH YCHJIMTe.TA, 

(lamuuve CHCTeEMATUYeECKOH TOrpelHOCTH pellaloul¥xX 3JIeMeCHTOB 
mpuBolir K TOMY, YTO Ha MallHHe (akTHYeCKH Pelllaercn ANipPe- 
NCHIHaJbyoe ypaBHeHHe, OJTH3KOe K 3aaHHOMY, HO Oovlee BbICOKOTO 
Opa Ka. 

O6bIMuioO B 3STOM, PAaKTHYeCKH PellaeMOM YPaBHeHHH YICHbI, OFI- 
PeleACMbIe TOTPeMIHOCTbIO, HE OYCHb CYIINeCTBeHIIb! TO SpaBHeHHIO 
¢ CCHOBNBIMH WIeHaMh, Tak 4TO MOPpelIHOCTh JI@AKUT B JOTYCTHMBIX 
MIPeNeitax. 

OnHako ep paAwe 3aau XapakTep pellleHua onpetesaerca weva- 
MH yPA@BHeHHA, BeJIMUHHAa KOTOPbIX HeBeAMKa H COH3MePHMa C Wie- 
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HaMH, OOaB/AeMbIMH B ypaBHeHHe OT HorpemHoctu. B Tako c.ly- 
uae oWmn6Ka pelleHHA MOKeT ROCTHTATh 3HAUMTeAbHOM BeJIIMHBI. 
IIpuMepom Takoil 3aqaul MOXKeT CAYARUTS B3alava MCE OBA 
ABTOKOMeOaTeIbHbIX CHCTCM. SeCh pe3yJbTaT HCCICNOBAHHA 3aBH- 
2.0) CHT OT TOYWHOCTH 3a2aHHH 
mes 3HauCIH CHJI MOJIOMKHTE.ADO- 
rO HW OTPHUWAaTeJIbHOrO WeMII(pA- 
DOBaHHA, KOTOPble CaMyH 110 
ceO6e mocTaTOUHO MaIbl 10 
CpaBHeHHlO C HHe€PLHOHHbIMH 
Mo IO3HIKMOHHbDIMH CHAM! 
BXOAALWIMMH B yDaBHeCHHe K0O- 
Pus. |. Cxema pemaromero smementa, JeOaT@JIbHOH CHCTEMBI, 
Cormacuo BbilllecKa3agauo- 
My BCJI€ACTBHE HaJIM4HA CHCTCEMATHYCCKOH TOrpelsFHOCTH pellaloulix 
SJIEMCHTOB BMeCTO YPaBHeEHUA BTOpOrTO TNOpAyKa, OMNMCHIBAIOILCrO 
NOBeMeHHe H@JIHHEHHOH ABTOKOJIeOaTeJIbHOH CHCTeMbI: 





d@y , dy 
Ay 7a + Qf (Y) a + Aoy ==, (2) 
Wa MalluHe pelllaetea OH3KOe K HEMY ypaBHeHHe Ooulee BbICOKOFO 
NopaAAKa: 
dry fen 


a 
2n fe a 2n—1 pan a bh. Pee es db rea oo+al (y) 2 dt > +A, ba 
(3) 
re WIeHbl, OMpeTemAeMble MOrpeilHocTh.o ¢ Koop pPaiwenTamu a, (pu 
=23, 4,..., 2”), 3HaunTebIO MCHb'Ie OCHOBHBIX YIeHOB Cc KoO3dp- 
| d 

@umaMeHTaMH Ay H Ay, HO CON3MepHMbI Cc WICHOM aj} (y) a 

IIpy a,-0 (ain i= 1, 3, 4,..., 22) pemtenve ypasnenua - (3) 
HMcCeT BU CBOOO/NbIX HC3aTyXaiONlax KOJICOaHHE: 


Y == Mo SIN (ol + ¢) (4) 
rae 
ae . 
| ea a | (9) 
llomcTaBus (4) 4 (5) B ypaBHenne (3), MOMyuHM: 
it ft : 
Yi (— lia, o2 yo Sin (of +9) + | Yy(— 1)" "ay, 00!" | X 
je? j=2 


d2y dy 
XX Yo COS (ol + 4) + Ay gaa Tl) ae + Acy =0. (0) 


Orcioma BHAHO, 4YTO ypaBHeHue (3) C AOCTATOYHOH TOUHOCTBIO 
MOKeT ObITb MPHBCACHO K BUHJLY: 


A, 53+ [ata (y yF 7+ [SA+A] y=0, (7) 
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rae | . 
jun 
- A | 
a=), (—1) ‘ay,_( 4) , (8) 
jxme 
jen , ie j 
a= Y) (~1)/a,,(3) (9) 
j=2 


M3 paccMoTpeHud ypaBHeHus (7) clesyeT cioco6 BbIABeHHA Hl 
KOMMeHCaWHH CHCTeEMAaTHYeCKOH MOrpewHoctTH. 

B cxeme MalliHHbl, HaOpaHHOH AIA pelwieHHaA ypaBueHHA (2), Bpe- 
“@HHO yCTaHaBsNBaeTcA KoadppuuNeHT a,;= 0. OTHM 3aqaHHad CH- 
CTeMa IIpHBOAUTCH K KOHCe€pBaTHBHOH, OMHCbIBaeMOH ypaBHeHHeM 


d2 
A, + Ay=0 (10) 


© peuieHHemM B Buse (4). SaTeM 3amaloTCA HayaJIbHble YCJIOBHA H OT- 
QaOaTbiBaeTca pemleHnue. 

OtTauune momyyaemoro pelleHHA OT CBOOOAHBIX He3aTYXarolllHXx 
Kome6aHHi Buga (4) MoKa3gbipacT HasIM4yHe CHCTeMaTHUeCKOK Norpell- 
HOCTH, CBOANULeH ypaBHeHHe (10) kK ypaBHeHHIo 


d2 d 
A, +4524 [8A+ Aol y=0. (11) 


Komnencalnsa CHCTeMaTHUeCKOM MOrpeWIHOCTH MOKeT OBITb OCy- 
LIecTBIeHa MyTeM 9KCMepHMeHTabHOro NoAOopa HeKOTOPOrO OTPH- 
WAaTeJIbHOFO UAH MOMOKUTeIbHOTO ACMN@MUPOBAHHA A, BOCCTAHAB- 
juBatolllero HegaTyxalollMe KovleOaHHa, a TaK%Ke HEKOTOPOTO H3Me- 
HeHud KospPduunenta Ao Ha BeruunHy AA, odecneunBatollero CoB- 
nlaleHHe uacroTHl KoNebannit c Tpe6yemow TeopeTuuccKH Mo (5). 

Tlocne KoMMeHcCalun MorpeliHocru BBOLNTCA KOSpDMMUNeHT ay 
H MoyuaoTcsd TpeOyemble pellieHHs 3aaHHOro ypaBHeHua (2). 

Pasymeerca, JavHbIm cmoco60oM KOMMeHCHpyeTca CHcTeMaTHqe- 
CKasq MOPpellHOCTh JMMIb JIMHeHHbIX pellalollyxX IIeMCHTOB, TlaB- 
HbIM OOpa30M HHTerpvpyiollAx. 

Metomuka pelleHHa 3aMa4n HCCeOBaHHA ABTOKOJeOaTe/IbHOH 
CHCTeMbI C KOMMeHCalMel CHCTeMaTHYeCKOM MOrpellHOCTH JINHeHHBIX 
pellalOUlLHX BWieMeHTOB MO*KeT ObITb HJVJIIOCTPHPpOBaHa MpHMepOM 
pa6oThl, BbIMOJHeHHOH Ha Kadenpe ABTroMaTHKH, TeleMexaHHKu 1 
MaTeMaTuyueckHx MalwuH MOM no 3anaHHtO MpOMbILIVJIeHHOCTH, 

[ocranopka 3afaqu Cileqyloulas: Nava HeanHeliHad aBroKkoeba- 
TeJIbHaA CHCTeMa C OHO cTemeHbIO CBOOOLbI, ONMChIBaeManA ypaB- 


HEHHEM 
sa M 42. 1 0,m’M2a = 0 19 
dte — CM. ‘dt CoM, %—V, ( ) 
PAC Mm, =] (2; M)=m,,,— Moz = hi (M) — fo (a; M); 
m= | (M). 
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ij a 
Q90 G94 G96 IlOF ~S0° 40-30" 
13, 20" 
42 IP? 
4] 
I?” 
40 
a9 J” 
48 I] rv 
09 OS 090 14 090 G34 ~~ G98 «10% 
rey) gy 


Puce. 2, Ppadukn 3anauunlx HeAMNeHHbIX 3aBHCcHMOcCTe)l, 


is 


Salaupl: 
I, SHavenwa c,;=95,51; co== 19520. 


2. Ppapux m,, =f, (M) (puc. 2,a). 
3. Ppaduk m,, eet) (a) (puc. 2,0). 
M=0,96 

4. Tpapux m,=f,(M) (puc. 2,8). 

Oo. Tpapuk a, = /,(M), rae a, —ammautyaqa mpeeibHoro HHKNa 
ABTOKOWeOaHHH (bur. 2,2). 

6, SGuauenna M==0,9— 1,05 (pocemMb Toyek). 

7, Hawaspupie ycsiopna: 2, (0)==2°; a, (0) = 25°. 

Tpe6OyeTca onmpemeinth 3HayeHHA KooIppuuvenTa m,., Xa- 
pakTepH3yiollero BUA yYHKWHH B3aTyXaHHA, MPu KOTOpsIX aMITVIH 
rya WPeWeMbHOrO WHKIa ABTOKOTeOAaHHH HMeeT B3aaHHyio BeJIN- 
tHHy 2. PeuieHwe 3aaiH NpPOusBOANIOCb Ha 3/I@KTPOHHOH BbIYHCJIN- 
T@IbAOH Maule HenmpepsipHoro selictBua Tuma MH-2. 

Vpapyesuie (12) 6blno npeacTaBmeHoO B CeAyIOUleM BHJe: 





da da 
aq 4 [Ag + fy (22)] Gp — 453, (13) 
re 
3 = C,-m,M? = 1520M?}, (M); 
fo (72) — Mas Meg, =O =e (2); 
M=const 
p=. 
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PoweHve 3a4auH CBOAUOCb K OTBICKAHHIO TIPH KaKOM H3 BOCb- 
MH 3Q/@HHbIX 3Hay¥eHHH M Takux coueraHHuH 3HadeHHil N HW Qy, TIpu 
KOTOPHIX AMIVIHTY1a MpeseAbHOro WAKA ABTOKOJIeOaHHH WMee>r 3a- 
/laHHY!IO BeJIHYHHY %,,. 

IIpeqcrasenubie na Tpaduke (pyc. 2,@) 3HauCHHA =f os 
1i(M) spastorest yvacTHBIMH cJlyuaiMH 3HaveHHH Q) pA 3ajaH- 
nbix M 

J\ia pelleHHaA 3a4a4v OOK MalIHHb! COCAMHAIMCb MO CXCMC, 10- 
Ka3aHHOH Ha PUc. 3. 





Puc. 3. CxeMa coeAHHeHHH OAOKOB MAaLIHHbI. 


LbMi -6a0K wHTerpwpymoulMx ycuanteseh; SY7J/—6a0K ycuanTearcit nepemMevbl 3Haka; HBVC—6aoK 
CY MAUIPYOWLUX yourutesea; LH—6ack neauvefnocty (ys yoHaabupllt 6.0K); SJ7—610K npo- 
u3peneHus; S/T—OAOK e.1HnTe.as. 


Koseduunenr fo{ma) BROMWICH C MOMOLULbIO GOKa HeJIHHeHHO- 
CTH, B KOTOPOM MpOH3BORMIaACh JIMHCHHO-KYCOUHad alIPOKCHMallHnA 
3anaHHoll MapabomuueckoH 3aBHcuMocTH fo(a). B Weastx NOBBILIeHHA 
TOUHOCTH BOCTpOHBBeeHHA fo(a) HCHOMb30BaICb Ba O0Ka He- 
nuHeHHoctu BY, BKAIOUeCHHbIe MapaebHO WH Walclllve COOTBETCT- 
3°HHO MIpapylo H JICBYIO BeTBH MapaOo.bl. Koasp@umnenThr, a1, Qo, Qs, 
1 BBOAHAHCb C MOMOLUIbIO AeautTenen BI. 

B cooreercTBHH C BBILeCCKAa3aHHbIM PeIeHHiC CBOAHJOCbh K CJIc- 
‘VIONLAM OMepawuaM: 

1. Veranorka Ha BJT! nw B3 enauenul KosPPullHenToB a; H Q3, 
SOOTRETCTBYIOILHX aHHOMYy 3HayeHHIO M, 

2. Ycranospka Ha 5/4 n=0. 

3. Tloa6op na bD/2 3nauenua Kosduuveura oo, MPH KOTOPOM 
yCTaHaBJIMBaIOTCA HesaTyXalollve KOseOaHHA C AMIMVIHTYAOH, pasB- 
Hol HavasbHomy ycnopyio a(Q). 

4. Yctranoska Ha b/2 pasnnynblx 3HaveHHH Q1=A2o+Qe. 

5. Tlon6op ua D4 3nayenuit KospPHMMeHTa N, COOTBETCTBYIO- 
HMIX K@aKIOMy H3 YCT@HOBJICHHBIX 3Ha¥eHHH G1, TakHM OOpa3oM, 
YTOObI YyCTaH@BJIMBaIHCb He3aTyXxalolve KovIcOahuA C aMILMINTY- 
nou z,, cooTBeTcTByIouleli qaHHomy M. 

6. TIpopepka ycTaHOB.ICHHd 3a7aHHOH AMILIMTYAbL 2%, MWpPe/LeTb- 
HOPO WHKTa aBTOKOIeOaHMit Ip HavabHbIX yesoBuax ay (0) =2° 
H a2(0) = 25°. 


Takue OmepawHH NMOBTOPAIMCh ATA KaKROrO 3HAYGVCHHY M. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


HaiiaerHuble 3HayeHHaA Koad)- 
(PHUHCHTOB nN H Qy TIPEACTABJICHbI 
Ha ipuc. 4 B BHXe KDHBbIX 
n=] (ao; M). Kaxkgomy 3nHaye- 
HuIO M coorpercrpyer pellieHHe 
B BHe CeDHH TOUCK—BeNHUHH 71 
IPH Pa3JIM4HbIX BeJIHYHHAX Qo. 

SHayeHHA §KOSpDULNeEHTa a» 
COBMeCTHO C KOXPDPHUHeEHTOM 17 
ONpeweIAIOT BUA (YHKULHH 3aTy- 
XaHHA. | 
SHaveHia KOosmpuuNeHTa ayo 
OMP€AeJIAIOTCH CHCTEMATHYeCKO! 
NOPpeluHOCTbIO pelllalOWHX 37C- 


MCHTOB. 
ConoctaBeHHe 3THX ko93p- 
(PHILHEHTOR, TIpHBeAeHHOe =—i&B 


Ta6. 1, NoATBepxKAaer cleaH- 

HbIM BbILUe BbIBOL O COM3MeDHMO- 

Oo” Wl @ a WW Os a7 ‘TM BeIMYHH WicHOB, ompeze- 

JIAMIOULAX =XapakTep pellleHHa, i 

Puc. 4. Petenue saan n==[(a,) npH YWICEHOB, BHOCHMBbIX CHCTeMaTHUe- 
ieee CKOH MOrpelladoOcrblo. 

Taédauna | 











io Se ee ae ee Nr ae 4 





Ne pemenns 





(22)yave | 9,015 | 0,214 | 0,577 | 0,645 | 0,650 | 0,545 | 0,230 | 0,025 


one. | 


Qo, “| 0,345 | 0,320 | 0,303 | 0,305 | 0,295 | 0,295 | 0,310 | 0,345 

















C embO MpOBepKH TOUHOCTH KOMMeHCauMN cucTemMaTuueckolt no- 
PpeuIHOCTH TpoBe.eHO pelleHue ypaBHenua (13) mpu HeKoTOpom 
DNOCTOAHHOM TIOJOMKUTEJIbDHOM 3HaveHHH KosdduuventTa ao u n=O 
(NPM YCNOBHH HCnHOb30BaHHA OMNCaHHOM MeTO-uKH KoMMeHCalLii 
NorpelmnoctH). Kak HW3BecTHO, B aHHOM culyyae pellenne ameer 


BHO: 
—me os 
a@==a e sin (wt+t 9), (1-4) 
rie =a, — HavavlbHOe 3HaueHHe AMMMTY ABI: 
+a 
m==—5* — Koapulwent 3atTyxanua: 


2 

{ — Bpema; 
w= /a,—u4actota Konebannit: 
~ — HayaJibHan dasa, 


Jlorapu®MHyecKHH AeKpeMeHT 3aTyXaHHA paBeH: 
} == In (21) om = Bi. aoe 
oe ae tk = 2,3 Ig as (15) 


“he 7 
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rie a,—ammiatyga l-ro wuksa; 
@,— aMIWiMTyfa k-TO WHKJa. 


CaeMoBateJibHo, Ad 20 wHks0B KOwe6aHHii 


a ‘ Qi a 
Ie ot) O73 OS (16) 
~ \ Bo V as 
Orctoa MO?2KHO Ope LCJUTb pacvyeTHOe 3HAYeCHHe OTHOWECHH: 
aMNJIATY JI: 

a 4 AS 
Box). (17) 

i La) 


O6pa6oTaB HW 3allNCaB pelUeHHe, MOKHO ONPeAeINTb OTHOMEeHHe 
AMILIHTYA, MOJyYeHHOe SKCMePHMeHTabHO #, (Take 3a 20 wuK- 
NOB). 

Hwxec MpHBeeHbI 3HaYCHHA OTHOIICHHH aMILINTYA, paccuntan- 
!bIX W MOJIYGCHHBIX IKCICPHMCHTAJIbHO: 





M3 conocTaBeHHA Pe3y.IbTaTOB BHAHO, 4TO Mpa yCJIOBHH KOM- 
MeHCalHH CHCTe€MATHYeCKOH MNOrpelIHOCTH JIHHeCHHbIX pClIatollux 
3JIEMCHTOB MouyuaercaA pellienve, XOpOllo coBMamaioulee c pacuet- 
HbIM. 

Jlaa OUeCHKH BJIMAHMA MOPpeUIHOCTH 3a1alid WCXOMHbIX JaHHbIX 
Ha TOYHOCTh NOIHOrO PelWICHHA 3a,1a4H ObMIO MPOBEReHO SKCTePHMeH- 
TaJlbHOe OlpemeeHwe BapvallMH aMIVIMTYAbDI MpeweIbHOMO WK-1a 
aBTokovieOaHuH Aa, IIpH BapHalwunAx kKOaPDHWHeEHTOB pelllaemMoro 
ypaBuenua Aa, Aa, Aa3, An. 

Pe3vJIbTaTbl Y9KCMePUMeHTa II Tpex To¥eK ONOrTO H3 pewennu 
(M=0,96) mpupexeHpr B ra6a, 2. Bapvauuu WpHBeeHbI B Mporex- 
Tax OT Tekyulero (ycTaHOBJeHHOrO) 3HadeHHA, 

M3 paccmotpenua Ta6n1. 2 BHAHO, 4TO YaCTHbIe MOrpelHocni 
pe3ybTaToB pelleHHa B OOAbIIMHCTBe cJIyYaeB He MpeBbiilalor No- 
PpelUHOCTH YCTAHOBKH HCXOZHbIX MAHHBIX. 

McxonHble MaHHble: KoapPuUveHTbl pelliaeMoro ypaBHeHHA, B 
TOM YHCe H HemMHeHHbI Kosddunneut fo(na), HauadIbHble yc.lo- 
BHA, AMMIMTYNa MpejesPHOrO WUKa, PAaCCUMTHIBAJIMCb WH YCTaHaBJH- 
BaJIHCh C TDPeMA 3Ha¥aIHMH WHpamyu. 

[IpupenzenHbl NpHMep NoKa3sblBaeT, YTO OMHCAHHAaA BBILIe MeTO- 
AUKa BbISBJIGHHA WU KOMMeHCaLlMH CHCTeMaTHYeCKOH MOrpeuIHOCTH 
JHHEHHBIX PCIUAlOIHX WICMCHTOB aeT BO3MOXKHOCTb TOBbICHTb TOU- 
HOCTb PelleHHa 3aauH. ; 


NO 
sD 
Vil 
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Ta6Oauia 2? 








Bap alu 








| 



































cael I oroune f hr roune 4 B Touxe 7 
DHRU LCHT wie tess = arse ut 
; | 
| KO UtD ba AMUN TY - | ROSEN | amnaury- KOs@qpu- aMILINTY- 
Ee TE te Sy Ub, a ; ute Eas % BiG 6 een mueuta, %, aia, Si 
a oe vanes po — . Sonne 
, | 4211 16 ; oe TI : Laka | 8 
ee (es 1k | i I . Sey q 
ee | en oat i 
oe jy ayo Cn eo y +13 9 
3 | —15 | ly | > ne ( — 13 10 
a sesced ieee es | pee = | aan ag a eRe ee . a. 4 | 2 
| 4a IB at 5 4 a 4 
ae a9) s 7 — 5 5 —3 5 
See al aera e eee pdeeene Sete ey) = 3 ae = ass Wareeee 
A | og aE, a 5 ie 3 
| —x | 4d } 2 3 
] 








YKa3saHiad Meroywuka MoOKer ObITh HcCMOb30Bana TakmKe HW pA 
NCIUCHHH JIPYPHX 3aslay, B KOTOPbIX BbISB/JIeHHe H KOMMeHCalWaA CH- 
CTEMATHYCCKOH TMOPpelHOCTH pellarIOulHX 3JIEMe€HTOB MOTYT ObITb 
MIPOH3BeAeHbI MyYTeEM HE TOJIbKO CBeeHHA 3ajlaHhoro YypaBHeHHaA 
K BHoy (10) u aHadH3a CHHYCOHadbHOrTO pelleHHa, HO H TlyTeM 
CBeJICHH K YPaBHeHHAM BAA 


iy 
‘A, “a tb Agy == (18) 


thE dilavIH3da IKCHUOHEHWHAIbBROrO PeuIeHHa. B 3TOM CUYGde TOYWHOCTb 


dy 
peleHust MpoBepaetcs WYTCM HaoxKennA pellicnn y u—/ . 


TakuM oOOpa30M, CBeAA 3a0anioe ypaBHellve K ypaBHelHIo WH 
cHCTeMe YDaBHeHHH C H3BeCTHbIM AHaJIHTHYCCKHM pellieHHeM, BO3- 
MOXKHO BBIABIATb WH KOMMCHCHPOBaATb CHCTeMaTHYeCKy!O Morpelll- 
HOCTh PClalOuULHX 3/ICMeHTOR H TeM CA4MBIM MOBbIINaTb TOUHOCTh pe- 
WeHHST 3ama4uH, 
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PASPABOTKA HW HCHbBITAHHE METOAUKH 
ABTOMATHYECKOTO OBbDEKTHBHOLTO KOHTPOJIA 
WWMPHHbI JIMHHH HA SKPAHE JSJIEKTPOHHO-JYYEBDIX 
TPYbBOK 


Kaxwo. mexx. Hayx, Ooucnm tO. M Wamaes, 

KanO, mexn. HayK T. ®. Jluciijstn, unvscenep 9. A, Meaonukoes, 
aHocenep B. M. OsaunnuKose, raxo. mexn. nave B, B. CK yzapes, 
unseeHep A. £. Tumos 


1. Beewenue 


ONHOH W& BaeKHeHUIMX X@paKTePHCTHK  3JICEKTPOHHO-JIYUeBbIX 
TDYOOK HHAMKATOPOB ABJIAeTCA UX paspelllalolllast cnOocoOnocrb. 
Pa3zpeilalollad CNOcoOOMOCTb B OCHOBHOM 3aBHCHT OT IWHPHHbI HHH — 
Cela 3ICKTPOHHOrTO Jyua Ha KaTOOJIOMHHOMope 3KPaHa TpyO6oOK. 

ce INMpOKO H3BeCTHBIC MeTOJbI KOHTPOJIA LWHPUHbI JIMHHH WJ 
MeMOCPE-ICTBEHHO Pa3spellarwollel CHOCOOHOCTH ABJIAIOTCH CYObeCKTHB- 
HbIMH H OCHOBaHbl Ha MpWMeCHeEHHH pa3MHUHbIX HMCIMbITATe.TbIIDbIX 
Ta6Mu, (TecT-o6bekToB). TlpocretitumM BapnaHToM  KcrbiTaTeJb- 
HOW TAaOWHUbI ABJINeTCA JHOOOH CTaHslapTHbIN TeJIEBN3HONIIDIN pactTp. 
I[puMeysg coKaTHe pacrtpa NO «KBepTHKaH» wi (PUKCHpyaA ero «BBICO- 
TY», Hpk KOTOPOH Hcye3saeT BOSMOMHOCTh Pa3eJIbHOrO BOCIPHATHA 
CTPOK (CTPOKH CJIHBalOTCA), MOXKHO ONPCNCJIHTb WAPHHY JIHHHH, Mo- 
H@HB 3TY KBbBICOTY> HA 4YHCIO CTPOK. 

Merto;, CKATHA pacTpa B CHAY CBCeH IPOCTOTh! Halles IWMpoKoe 
NPHMeHeHHe B TIPOMBILNeHHOCTH. OsHako eMy TIPHcyllu TpH cylie- 
CTBeHHHIX HeHOCTAaTKAa: 

1. Masas: TOUHOCTh, ABJIAIONLAACH CleCTBHeM CYyYObeKTHBHOCTH 
OWeHKH MOMCHTA HCUeSHOBEHHA JIMHEHYaTOW CTPYKTYPbl, YTO MOKeT 
aTb pa3z6poc pe3y.IbTaTOB H3mMepeHHi Bo 20—-50%,. 

2. Hepo3MOKHOCTb NOJHOH ABTOMATH3aIlHH Mpouccca KOHTPO/MA 
TDYOOK, 4YTO Take OOycOBJIeHO HavtwuNeM cyObeKTHBHOrO oTCYeTA 
B Tpollecce H3MepeHHii. 

_ 3. CpaBHHutTeJbuo OovbWlan JWINTCJIbHOCTh TWpowecca cmKaTHA 
pacTpa; JIA SeKTPOHHO-JIYUeBHIX HIHTMKATSPOB C OOJIbIIHM BpeMe- 
eM TMOCIeCBeEYCHHA JWJIUTeIbHOCTh Wpowecca CKaATHA HeOMycrHMo 
BelWKa, OGasl NCMbITKa VCKOPeCHHS CKATHA MPHBOJLHT K OOAbDUTHM 
OUMOKUM, 
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M3 u3.10KeHHOrO cileqyeT HeMpHroqHOcTb MeTowa cKaTUA pacr- 
pa JWIA aBTOMaTHYecKOrO ObilcTpomelcTByoOWlero OObeEKTHBHOTO KOH- 
TPO IWHPHHbI JIMHHH. 


2. CyliHocTb MeTosa 


Boi6paHHblit HaMH MeTOR pellienia ciopmMyupoBaHHol BprIUe 
341aun OCHOBBIBACTCA Ha CJIEMYHOULEM, MOUTH OYeBHAHOM MowoxKe- 
HHH, 

Pactpejcenve APKOcTH MO UWpHHe AHHH oNpesersetca BO 
Bcex Cyyadx (B T1060 O6aCTH CleKTpa u37yuennsa) OHO H TOT 
we yerTHoi PyHKuMelt fo*: 


B 
B= h (FT). (1) 


rye 68— 3HayeHHe APKOCTH Ha PaCCTOAHUH fF OT OCH JIMHHH; 
B,-— MaKCHMaJIbHOe 3Ha¥eHHe APKOCTH JIMHUM (Ha OCH); 
2ry—=a —WHpHHa BYAHMOH (,3KBHUBaJIeHTHOM“) PpaBHOMepHO OcBC- 
ILeCHHOH ILesH. 


ITO MoO-KeHHe NOATBepRKAaeTcA, HaNpuMep, pa6oTol, Bpmour- 
veHHoH B MOM nog pyxkosoyzcTBom pod. B. A. W@a6puKanra. 
B yka3anHHon paOoTe ycTaHOBJIeHO, B YaCTHOCTH, YTO WIHPHHa BHIH- 
MOH IleIM COCTBeTCTByeT WIHPHHe JIHHHM Ha yposHe B/B =0,4. 

OuepnaHo, uto fo(0)=1, fo(1)=0,4 wu BennunHa notoKa © 


paBHa: 
+00 
® =| Bdr = 22r,)B,, == aab, (2) 
rae _ 
C= {fo (Ga) eee == COlSt: (3) 
0 


Takum o6pa30M, ACHO, 4TO, H3Mepaad HampaxKenve U,=K,® u 
U,—K,B,, MOXKHO JerKO OMpeAeHTb BHAMMY!O UIMpHHY JMHHH . a: 


U, =» —«xKy® Ky 
U, eB ee eee (4) 
rae 
_ 1K 


B TOM cayuae, KOorga HeOoOXoMMMa OTOpaKoBKa Ha TOsHbIC 
(@< a) u Opak (a2 >a), 3agaua pemlaeTca elle mpome. Bp6upas 
K, u Ky TakuMu, uToobi 

K aa Ko : Ay ’ ( ) 





* Suauenne fy (1) = 0,4 BolGupaerca Aan HallMx yCOBHi 3KBHBaJeHTHOCTI 
WAHPHHbI HHH W We; OHO MOKeT ObITh H HHbIM. 
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NOJLYYHM: 


U, a = 
— — — 
Tera AG (7) 


Acuo, uro B cayyae U,<(U, tTpyOku rofnbl (@< ay), a B Ciy- 
uae U, >U,.— 6pak (a > ay). 

B TOM H ApyroM cTy¥uae HeOOXOAHMO H3MePpHTb HallpxAKeHnA 
U, 1 Us, a u3mMepeHHble HalpsxKeHua M60 NoLaTb Ha OOK cpaBHe- 
Hud HH OsIOK, NPOHSBOAALLMM OMepauio AeseHusa. BesycaoBHo, 4To 
C 9TOH UWerbio MOKeT ObITb NpHMeHeH JWOOOK U3 THMOB CTaHaptT- 


7 
HbIX 61OKOB JeseHua roa nit epapHenua U, u Us». Ilostomy B yan- 


~~ 


HOH pa6ote OCHOBHOG BHHMaHHe YJleskeHO TOUNOCTH BBITIOJIHCHHA 





onepanunn MWpeo6pasoBanna MoToka M ep uanpsxKenne U; u By BHa- 
mpaxKenue Us, 

BusoK-cxema ycrpolicrpa IpwBpentena Ha puc. |. 

Baox / -— ycranoBka c HCibITyeMon TpyOKon, oOecneunBalollan 
momauy BCCX HOMHHA@JbHbIX HalpsKeHH Ha 3TeKTPObI TPyOKy, 
pa3sBepTKy Jyda Mo TOPH3ONTAIM C HOMUILATbHOH BevHUMHOH CKBaK- 
HOCTH H HOMHHAJIbHBIM MOTCHIMAJIOM MOAYAATOPA H TOKOM (oKkycn- 
pylouleli KaTyuIKH. BnoKk ABIseTCA CTAHapTHBIM., 


Baok 2 o6ecneunBaer OTMyecKkOe yKopoueHve JIMHHH, ONTHYe- 
ckoe yBeluueHHe JIMHHE B MOMepeyHOM HalipaBlenvw w MexaHnue- 
CKYIO Pa3sBePTKY H300paxeHHA AYYa OTHOCHTEIBHO UeJIH — Wna- 
(parMbl POTOYMHOKHTEIA. 

Baox 3 TIpeoOpa3yer CBeTOBbIe CHTHaJIbI B TepHO,/LYeCKYIO To- 
C.I@LOBATCJIBHOCTh HMMYJIbCOB Halps2KeHuA, POPMa KOTOPHIX TMOBTO- 
NAeT KPHBYIO PacIpeAQIeHNA APKOCTH TO CeueHHIO JIHHHH. 

Buok 4 ABJIAeTCA MHK-J[ETeKTOPOM, OOeCMNeUHBAIOULHM TWomyyeHHe 
HanpsKenna Us. 

Baok 5 CuJYKHT DIA BbIMeeHHA MOCTOAHHOH COCTAaBJISOLILEH 
(<HHTerpHpoBaHuA») HMMYIbCOB H NoNyyeHuaA HanpaxKeHHa Uj. 

Box 6 -— pewmaroulyii niu OOK cpaBHeHWA; 60K 7 BDINOMHAeT 
(PyYHKILHIO HCMOMHHTCIbHOFO Me@XaHH3Ma WIA PHKCHPOBaHHA pesyub- 
TaTOB H3MepeHHaA. 

Baok & ABJISeTCH HCTOUHHKOM TNHTaHWA WM XPOHH3aTOPOM HauaJia 
H KOHIla Wpolecca KOHTPOJIA WI H3MCpeHHaA. 

V3 paccMOTpeHuA OJIOK-CXeMbI OUCBHACH H MPHHIUAM ee WeMCTBUA: 
MepHOAMYeCKH CHWMaeTCa paclipeqeleHwe APKOCTK NO IWMpHHe .TH- 
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HHH B BHile HalipaKeHwA, MAKCHM@JIbHOe 3HAaYeHHeE HM ToOcTOAHHas 
COCTABAAIOULaN KOTOporo cpaBHHBatoTca. Huxke npwBoruTca onuca- 
HHe OCHOBHDBIX OJIOKOB, a TaKKe Pe3y/bTATbI SKCMepHMeHTa Ha Ma- 
KeTax OIOKOP. 


3. Onruyeckaa Tpanciopmauua vw306paxkenusa aMHHH 
H 3epKaJibHad pa3BepTKa 


BulwMan WHpuHa HHH YacTO 6bIBaeT pa3MUHa B WeHTpe Hu 
Ha Mepudepwu akpana. Tlosromy ee KOHTpodb JomKeH MpoH3Bo- 
AMTbCH Kak B IleHTpe, TaK H H& HeKOTOPOM paccTOHHUN OT WeHTpa 
sKkpana. Hpoussors ontuyeckoe ykKopoyeHiie JIMHUH TocpeAcTBOM 
WMTHILAPHYCCKOH = ONTHKY, MOKHO AerkO OCYHICCIBUTb H3MepeNHA 
VCPCAHCHHON BILTHMOH IWMPHHb! WIHH "Lis Bcero skpana. Jian 970r0 
AOCTATOUNHO OCYUICCTBHTb TakO€ YKOPONeHHe JIMHHM, KOTOPOe MO3R0- 
TW1O Obl KYAOMKUTH> H306PAKcHHe AMIN B Aperemax sWAHbt (oro- 
KaTOLa POTOYMHOKNTOIA. ITUM ONpeeiseTcA TpeOoBanne K BedH- 
Wie ykopouenlis PB HeoOpaxKcnHaA AHHH Ha lea doTroymuomkn- 
Te: 


boa, (8) 


‘ye 2 = SIH KaTONNa; 

d > — \MaMeTp 3Kpana., 

Ontwyeckoe yBeWueHHe Y WIMPHHE! MH HeEOOXOAHMO JIM O6ec- 
NeyeHHA JOCTATOUHOH JVJIMTeJIbHOCTH MMMYJIbCa HalpsAXKeHHA Ha BBI- 
Xone MOTOYMHOXKHTeIA, a TakKKe Wa oGecneyveHua HeoOxonHMOTi 


TOYHOCTH BOCIIPOH3BeeCHHA KPHBOH pacnpeseseHHA sApKOCTH N10 WH- 
PHHe JMHHH Mp Pa3yMHbIX pa3Mepax IemH gMadbparmp. Tonaras 


ae 
WApHHy Wes d,, PaBHOH 7, “acTH WBCOpaxkKenHA BHRLMMO! WIMpHubt 


JHHHA YQ, MOJIyUMM: 





ya 
mm dy: (9) 
oTKy 1a 
mad 
peek, (10) 


AUTeIbHOCTb HUMMyJbca 7 HanpaxKeHHA U c BbIxOfa COoTOyMHO- 
*KHTeEJIA MOKeT ObITb TakKKe Haliseua: 


a Fe... OOFO ..: ya | 
aR eek Ra : (11) 





rye © — KpyroBad YacTOTa BpauleHHA 3epKaia; 
RK -— paccToaune oT 3epKasia AO ULeJIn; 
A-—uvcs0 O6OPOTOB 3epKasa B MHHYTY. 
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Jl oleHkH paOoTb! ycTpolicTBa CYUleCTBeHHa BeJIHYHHa CKBax- 
HOCTH MMIIyJIbCOB y. Ona ONpeeAeTCA MANTCIbHOCTbIO HMMysIbCa * 


MH MepHOAOM NOBTOpeHHA MMMyIbcoB 7): 


60 
Laas (12) 


roe N—uucao 3epKaa Ha Bpalilaroujemcs 6apaGaue. 
TakuM o6pas3om, 
_ Ty -60-2xnR _-2nR 
1a, Nand, Nmd,, 


tf 


(13) 


ITa BEMMYHHA CYLIECTBeHHA JIA OWUCHKH Tpe6oBnaHus K «HHTerpH- 
pyloulemy» OsoKy. TIpu pspimlomenuu onruueckoro 60Ka cuJleslyer 
AMeTb B BUHAY, TO WHpHHa JIWHHH YA LOJWKHaA BO BPeMH Pa3BePTKH 
NOMHOCThIO YKIabIBATbCH B Hpemedax Bpaillawulerocs s3epKawa. 
Cuenlyer TakxKe HMeTb B BHAY, UTO Ha BeanuHy U;, mponopuyo- 
HaJibHyto CpeyHen BemNunHe O, BANAT TOJIbKO YaCTOTa TOBTOPeHHs 
. | NA 
SS ee (14) 
ss is Oo 
T. €. YM BbIMe CKOPOCTh BpauleHHuA  H KOMHYeCTBO BepKkan N, Tem 
60/Ibule CpeqHAA BemHYHHa NoToKa M un Uj. 


H3-3a OTCYTCTBHA WHJIMHApHuecKOH ONTHKH B MakKeTe G6.10Ka 2 
YBeJIH4eHHe H300paxKeHHA MpOH3BOAHMOCb MOCPeACTBOM IIPOeCKILHOH- 
HOH ONTHKH C OTHOCHTeJIbHBIM oTBepcTHemM 1: 1,5. Pa3BeptKa mpo- 
W3BO(H1aCb BPallalouluMCaA OapabaHoM c INeCcTbIO 3epKaJlaMH OT 
CHHXPOHHOrO JIBHTaTesiaA CO CKOPOCTbIO BpallleHun n=750 o6/mun. 

IIpwMeneHve IWHWIHHApHyeCcKOH ONTHKH He YXYAUIMT pe3yJIbTaTbl 
SKCIePpHMeHTa, TaK KaK YKOPOUeHHe JMHHH TpHBedeT K BOSPAaCcTaruto 
Jb @e HHTCHCHBHOCTH. 


4. WpeoGpa30BpanHHe CBeETOBbIX HMNyJbCOB B 3/eKTPHueCcKHe 


B kKauyecTBe IIpHeMHHKa CBeTOBbIX HMINYJbCOB Hesecoo6pa3Ho HCc- 
MOIb3OBaTbh POTORICKTPOHHDIiT YMHOKUTeIb. NUcnomb30Banne coro- 
QIEMCHTOB TpeOyer MpHMeHeHHH MHOTOKICKaZHOTO HIMITYIbCHOrO 
VCHIMTeA, YTO CHJIbHO YCJIOKHACT CXEMY H YOpOKaeT YCTAaHOBKy. 

B maHHOH cxemMe Obl HCHOMb30BaH (OTCYMHOXKHTeb TuHIMA 
®3Y-17. Cxema ero BKIOYeHHA MpuBemeHa Ha pwc. 2. C pocrom 
o6liero HanpsxeHia Uy (HanpsxKeHve TMTaHHA) MOBbIWIaeTCH uyB- 
CTBHT@MbHOCTb PDY, Ho uw BO3pacTaeT TEMHOBOM TOK, WYMbI CcO3- 
aroT (OH, CHbHO yxylad THM PaOOTy CXeMBI. 

Ilostomy oO6llee HallpsxKenve NuTaHua BbIOMpaeTCA Ha OCHOBe 
KOMIPOMHCCHOro BbIOOPa Me2XKAY UYBCTBUTCJIbHOCTbIO H TeCMHOBDIM 
TOKOM. 

OIKCHEPHMEHTAIbHO CHATHIN TpacHK H3MeHeEHHA TeMHOPOrTO TOKA 
B 34BHCHMOCTH OT OOILero HalpsKeHuA MUTAHHA DpH AwByx Halpa- 
MCHWAX Me@KIY AHONOM H TIOCIeHHM 3JIEMCHTOM TIpHBeneH Ha 

ZEA 
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plc. 3. HykHo Clile yuuTbIBaTb, UTO M@KCHM@JIbHbIM TOK Yepes co- 
TOYMHOKHTeIb ODDY-17 He NoWKeH Npeppiuate 100 mxKa. 
lpacduku Ha puc. 4 NoKa3bIBaloT COOTHOIMeHHe M@KAY A@HOLHbIM 
TOKOM H Hallpa#KeHvHeM THTaHHH pH pa3HbIX aHOAHbIX HalipsxKe- 
HHAX HW MOCTOAHHOH APKOCTH JIHHHH Ha 3KpaHe TpyOxr. V3 sBcex 


STHX YCJIOBHH ObiIo BbIODAHO OOULlee HAallpAKeHHe MUTAHHA PaBHbIM 
1 250 2. 


VW _ 






Ha puc. 5 mpupegeubt avomHble xapakrepuctukn @MOY-17 npu 
Pa3JIMUHbIX CBETOBbIX MOTOKax Ha (boroKaTOd. 

Cperopan XapakTepHCTHKa B STUX Mpeselax HHeliHa, YTO BHTHO 
H3 KpHBbIx puc. 6. CrpemKoii oTmMeyeHa O6aCTb CBETOBBIX TMOTOKOB, 






mrasl, 
110 


mnall 100 ¢- 


10 
Lu, 
Q 460 1100 1200 1300 14008 1000 1100 1200 1300 & 


Puc. 3. Puc. 4. 


B KOTOPOH OTKMOHeHHe XaPaKTepHCTHK!! OT JIHHEHHOCTH He TpeBbl- 
taet 3%, 

Besnunua &, BbIOMpaeTca, TaK Ke Kak H [WIA 3JICKTPOHHBIX 
JlamMm, MocTpoeHvem Warpy30uHolt mIpAMod., 

Anonnoe Halipskenve U, cosaeTca 3a cueT NaneHua Halpsa- 
MKeHHA Ha coupoTuBsieHun R, (puc. 2). B nanHot cxeme U,,=400 e, 
K,=2 Mom, R\=2,8 Mom; R=750 kom; Up=U+ U,=1650 a. 

IIpu MpoxokAeHRH KOPOTKHX MMMYJIbCOB Yepes POTOYMHOMUTEIMb 
NOTeHIHasl MOCeqHHX KaCKaXOB YMHOMUTeCIA BCeLcTBHe MaJIOn 
cOOCTBeHHOH eMKOCTH TlOCMeMHHX KaCKafOB He OcTaeTCH MOCTOAH- 
HbIM, a HCIbITDIBaeT pe3KHe CKauKOOOpa3Hble H3MeHeHHA (TOK Yepe3 
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NeIuTeib He ycneBaer MOMOEATH 3apady, YHOCHMbIM Cc KacKajla Bro- 
DHUHBIMH WeKTPpOHaMH). Bo u36eKanHNe STOTO NoceWNHe CeKIHH 
N@AHTeNA HalpsxKeHuA UWYHTHPY!OTCA «MOAMHTHIBAIOLMMH» KOHAeH- 
caTopamMHu c emkocTpIo 0,05 mK (cm. puc. 2). 

Ha puce. 7 u 8 zaubt CoTorpadus uMMyAbcos, NOyuaeMbIxX B WaH- 
HOW CcxeMe (bDOTOYMHOMHTeIA, H B TOM Ke Macilita6e KayuOpoBou- 





10 2 aS aR ae 


0” W° 9° 1° 10° 16° 


-2 
10 AM 





Pune. 6. 


Hoe HalpsxKeHHwe U=90 6 (nelicrByloulee 3HayeHHe wacroTon 
1000 ey). TlonomxnrenbHbli 3a%KuM TuTanua DIY 3a3emseu. Or- 
PulaTebHble HMNYJIbCbl HaNpAKeHuA c BbEIxoma MOY uepes nepe- 
XOMHYIO eMKocTb C,, y NOMawTcH Ha BXOX KaTOMHOFO MoBToputeva. 





Puc. 7, Puc. 8. 


Kackan c KaTOqHOM HarpysKol BCMencTBHe OobWeh craOubHOCTH, 
qyuuleli MHeHHOCTH aMIVIMTYAHOH XapakTepwcTUKH, Ooubllero pac- 
TBOpa CeTOUHOH XapaKTepHCTHKH HM MeHbIWeH BXOMHOH €MKOCTH MO- 
er ObITh Mpemmoyten KacKaly ¢c Maso aHOAHOH Harpy3KoH. Cxe- 
Ma KaTOMHOrO MOBTOPHTeIA NpwBemeHa Ha puc. Y 
Emkoctp C, CAYKUT AJA JMKBUAalMH OpocKOB HallpaKexHA 


Ha aHose JIaMMbl TIpH WpOxXOMKACHHH HMITYJIbCOB. 
18 Tpyan MSH, sum. XXVIII. - 293 
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JJaHHble KacKaja cleqyWue: MaKcH- 
MaJIbHaaA AMILIHTY1a BXOMHOPO CHrHaia Mplt 
OTCYTCTBHH UcKamkeHHH 100 6, Kosdpdu- 
WHeHT mepegaun 0,79. Kackay 3ToT CY KHT 
008 so26 [1% AJA YyCHJIGCHHA WO MOLLHOCTH HMIMYyJIbCos, 
: TOTYYaeMBIX C BbIXOMa DIY. 

Bpi6op emMkoctu C O6yieT paccmMorpel 
HHWKe IPH pacCMOTpeHHu paOoTbI «xHire- 
rpHpylolulen> menu. 

KOHCTPYKTHBHO STOT KaCka BbINOIHACT- 
ca BMecte c MOY, yrobbl yMeHbIUHTb pac- 

Pie, 9, CTOAHHe M@2KZy BbIBOTaMH aHona POY 

yupaBsaiomel ceTkoH 6II3C, tax Kak Ha- 

UuUHe B ITOH WeNH MapasHTHbIX EMKOCTeH Ha 3e€MJHO MIPHBOAMT, Kak 

MOKa34J1 OMBIT, K 3aBaly mepelHero wu 3amqHerc (pPOHTOB BXOJHOFO 
HMIY.1bCa. 





© 6 Mig) 






“itil 


5. Iiwk-aeTekTop 


Stor Kacka,l CAYKUT Ala Nosyyenua MOCTOAHHOrO HallpsrKeHHs, 
NpONOpUHONasIbHOrTO aMIVIATYe HMIYJIbCOB, NowyyaemMblx c OY. 
CxeMa ero UpuBeiena Ha pue. 10. Ipunuun ero pa6oTb ceyro- 
WMH. Emkoctb C; 3apaxkaerca vepe3 guoy ZI. Pasps»Kaetca ona 
yepe3 ConpoTuBieHHe R,i+R,’. PopMa HalpaAxKeHHA Ha BbIXOe MMK- 
fleTeKTopa moka3aHa a pac. Il. Tlyaxrapom noka3aH HMMyuIpe 


A 6X6C P Au 
Po er ae, eee ss 
Prac. !1. 





BXOMHOro HanpsxKeuns. PopMa BLIXOMHOTO Hanps2xKeHHA MOKAa3aHa 
CNIOUNHOM sHHHeH. EmMKoctp C; wu conpotussenna R,; wu R,’ paccun- 
TbIBAIOTCH HCXONA 43 MoMNycrHMoro cnaga Hanpsxenua AU, xoTo- 
PbIM OMpeeIAIOTCH MYJbCaUWH BbIXOAHOTO HanmpsKeHuA. SanaBanch 
HatipskeHHem nysbcaunn AU muyoro MeHbIIMM, 4¥eM H3MeHeHHe am- 
WIHTY bl BXOJHbIX HMIYIbCOB, HMeemM: 


ty 


a ead zene UV. A: 


Pete 


c==(R, +R) C. 


CompotuBjenue Ry’ CAYKUT WIA AQIeHHA BbIXCRHOTO HampsaxKe- 
HHA W H3 STHX COOOpaKenni BbIOUpae}rca. 

B waHHoH Ha dur. 10 cxeme C,;=0,1 mx; Ri; =14 Mom, anon 
6X6C. 
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6. «HytTerpupyroulan» wenb 


CxeMa lel MHTerpHpoBaHnnA cbakTuyeCKH aBuAeTCA usIbTpOM 
HH3KHX YaCTOT JIA BbILeJIeHHA MOCTOAHHOH CocTaBJAIOULeH, Mpomop- 
WnOHaIbHOH ®, Ouxa mpunBenena Ha puc. 12 BMecre c oOuleli cxemoili 
60Ka lwKk-qeTektopa. HenocpeacrBeHHo «HHTerp¥pyIOUlHMU» 3.71e- 
MeCHTaMH SABJIAIOTCA compoTuBaenve Ry u Cy, 

Bo3MOxKeH BapHaHT NPHMCHCHHA MHOPOAYCHKOBOH «IMHTeNPUPYtIO- 
IeH> IWeNH, H K@aK N0K@3aJI ONbIT, MHOTOANeCHKOBaA «HilTerpupy1o- 
Ula» Wellb Jacr Wylde pesy.IpTaThl. Tak Kak HMITYJIbCbI Ha «HHTC- 
rpHPylollylo» elb MOAaWTCA Yepe3 PAaseAHTebHYIO CMKOCTb © , 
TO JWId OOeCMeVCHHA BO3MOXKHOCTH KHHTerpHpOBaHHA» Moce pa3zje- 
JIUT@JIbHOH @MKOCTH Gc. YcTaHOBJIeH WHO. Vly, KOTOPbI sABMAAeTCH 
BOCCTAHOBHTeJICM TOCTOAHHOH cocTaBmiouleH, paBHon U,;=k,Q®, 
ConpotnpaeHnue R, ABJIAeTCA BbI- 
XOJHBIM COIMPOTHBJIeiHeM H O,I- 
HOBDeMeHHO COMNPOTHBJICHHeM 
yTeuKH Cleqyloukero KacKala. 

B maHHon cxeme Ry = R, = 
=200 com, Cy = 1 mk. C Bpl- 
xona 2 (pue. 12) cHumaetca cur- 
Han Uy=K,./B.. C Bpxona 3 
cunMaetca cHrHat U;, = K,Q, 
MIPOMOPILHOH aJIbH DIA TMOULa 1H 
HMITyJIbca. 





7. Cxema cpaBHeHua 


OMH H3 BO3MOKHBIX BaPHaHTOB CXe€M CPaBHeHHH MpuHBeseu WA 
puc. 13. Ora cxeMa NpHMeHsach An TOTO, UTOObI MPOBepUTb He3sa- 
BHCHMOCTb 0Ka3aHHH OT APKOCTH JIMHNH. OToT Kackajl coOpan :10 
CXeMe YCHJIHTeA MocToAHHOrO ToKa. IlogqaBaad Ha CeTKH JIaMMbl Ha- 
MIpsKeHHA C HHTerpHpylolleli WenH H MHK-jkeTeKTOpa, moayyaem 
B aHOMHbIX WenaX MpupalieHle TOKOB; OTHOIJeHHe 3THX Mpupatiie- 
HHH WPONOPWHOHaIbHO WHpvHe Muu. AHOJHbIe TOKH aml H3Me- 
PHIOTCH MHJLWaMMePpMeTPOM, BK.1KOUaCMbIM WOOUePe HO B pa3pd5IB 
CHOMHbIX Week Nepekmouatetem /7;, OtTvuomenwe tToKop Gepercs 
tm) PopmMyue 

pes 
MM Ite 
rie /, u /,—- aHOAHbIe TOKH waMn; 
Ty, H fog ~~ AHOAHDIE TOKH J1aMM B OTCYTCTBHH BXOAHOTO CHrHaua. 


B stoi cxemMe Uapaaly c He6ONbITHMH HalpsKeHHAMHM CHrHala 
(MOpAIKa CAHHHIL BOJIbT) B CETOUHBIX HeMAX WelicTByeT MOJIOKUTeAb- 
HOe Hampsaxeitie Uy a KaTOANOM compoTHBAeHHA Jamul JI\, Ko- 
Topoe Ha NMopaOK OombIe BeMUHMHb! BxO.HOrO curHaga. Uro6p 
CBeCTH K MHHHMYMY BJIMAHHe 9TOTO HalpsaAKCHHH, HA KATOJbI BXOJ- 
HOrO KaCKala 344ae€TCA JONOHATeEIbHO NPHHYAUTeJIbHbI NMOTeHIL- 
aJl BKJHOUCHHeEM CONMPOTHBJIeHHH Ry u R3. Conpotussenue Ry BbI6H- 
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paerca TaKiM OOpa3oM, YroObl Ha MpaBOM KaTONe 3TO OMOTHH- 
TeIbHOe NalpaAKeHNe paBiunsioch Up, a compoTuBsenne Ry OWKHO 


3@NaBaTb Ha -ICBLIN KaTOA JONOMHUTeIbUbIH NOTeuWUMAa 


Bola Hcnbiravxa u JpyraA cxeMa, WoKa3saitvad ua puc. 14. Oua 
OTHYAeTCH OT NIPCWbILyuleH TOJIbKO CMOcOOOM YycTpallenua BJIHTHHA 
+250 HanpsKeHua U',,: 30CCb BMC- 
‘fl CTO TOWadH NPHHYUTeJIbAbIX 
HOTCHILHaIOB Ha KaTOAbI WpK- 
p MeCHeHO TIHTaHve KaTO Horo 
¥ MOBTOPHTeIA OT OT.1eIbHOYO 
HCTOUHUKA TAKHM oOOpa3omM, 
YTOOb! WO OTHOWIeHHIO K 3eM.1¢C 
MOTeHUMa KaTOa Ob paBeH 
HYJIIO. 

ITa cxeMa paGotaert Goce 
HaweKHO, HO TpeOyeT OTMeJIb- 
Hb cTaOHIM3SHpOBaHHbIN wC~ 
TOUHHK WMTaHnA. OcHoBypte 
HeEMOCTaTKH ZYTOH CX@MBI: Ma- 

Puc. 13, Abid KOIPDPULNEHT YyCHJIeHMA 
H HeOoO/Ibluan BbIXOTHan 
MOULHOCTb, He NO3BO/AIOT MPHMeHUTh YcTpolicTBa, OOecneunBalollAe 
AaBTOMaTHYecKoOe cCpaOaTbipanHue. IIpumMeHeHue ycHuIHTesIaA MOCcTOAH- 
HOTO TOKa C OOJIbIJHM KOSMMHNHEHTOM YCHJIeHHH He HaexKHO H3-3a 
Apehda. Tlostomy B kayecTBe perucTpupylioulero ycrpolicTsa ucc.le- 
RoBaslacb TakKe CxeMa C pe- 
oOpa30BaHHem  TIOCTOAHHOTO 
TOKa B IlepeMeHHbIN HW OCHOB- 
HbIM yCHJIeHHemM 10 MepeMeH- 
HoMy TOKy. Hanpy3Koli BBI- 
XOMHOPO KaCKayla CYKUT pe- 
me; 9Ta CXe€Ma O0Ka3aHa Ha 
puc. 15. | 

CxeMa pa6oraer c.lefylo- 
ium oOpasoM. 

Korga HeT CHrHala ja yil- 
PaBJIAIOIWWNX ‘CeTKaX, Ha ep- 
Bble CeTKH  CMeCHTeJIbHDIX 
JaMn mwOqaerca mepeMeHHoe 
HalpsKeHve B IpOTHBO pase 
MW Ha aHOwax molyyaerca pa3- 
HOCTb 9TUX HallpsawKeHHnh. Ec 
HX AMILIMTYIbI paBHbl, TO 9Ta pa3HOCTb OyeT MHHHMAaJIbHOK (B 
HleaIbiOM Cyuae HYyJIb, a2 B PeCaJIbHOM — OCTAIOTCH FapMOHUKH 3a 
cuer HCKaxkeHHH MOpMbI CHrHava). 
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Inu tMomaue yipaBssioujero HallIpsAKeHHsA B 3aBHCHMOCTH CT TO- 
ro, KaKOe %3 HUX Goble, Ha AHOME NOABUTCH PasHocTb c TOM MIN 
HHO caso OTHOCHTebHO BxONOoro cHrHada. Tlomyanswiasca pas- 
HOCTbh YCHIHBaeTCH OObINHBIM YCHJIMTeIeM WH MOMaeTCH Ha CeTKy (a- 
30B0ro ReTeKTOpa (a30BbIH AeTeKTOP MHTaeTCH HalpAKeHHeM, Ha- 
XOUAHLWIHMCH B (haze C CHTHAJOM, NOsaBaeMbIM Ha BXO YCTPOH- 


cTBa). 
Om unmeepupynumeu 
uenu Om nuxobaz0 
demexmopa 
6H8CT 14, 
5 









~2206 20 Hey 





eee 
—_— 
inn al 


Puc. 15. 
R,=20 com; R,=68 roast; R,=2,4 wom; R,=470 om; R,=2,4 Kom; Ry=47U om; R,=680 om; Rev= 


=R,=51 woat; Ryy=R,,=3 Kom; Ry,=€80 Kom, Ryy=k0 om; Ryy=R\p=2 KOM; Ry g= 3.0 OM; 
R, ,=6,.8 KOM ; Riy=3 KOM, R19 =Re9= 100 ROM, R»,=10 KOM; C,=90,5 MKG; C.=C,=C,=C, =O 7 
=C.=),1 meg, 


Ec Moayynpiadca pPpa3HOcTb IIpHxOwuT K qba3ze c MHTaIwllHM 
HallpaxkeHHeM, TO Yepes JNeppli Tpwom dasoBoro MeTeKTopa Her 
TOK, KOTOPHIi 3acTaBJIaeT cpa6aTbIBaTh pese. Ecam curuadl paBeH 
HYJO0 HAH B OOpaTHOH daze, TO TOK He HeT (HIN UAeET HeOoOuDIUON 
TOK), H NOW WeHcTBHeM TOKa TIpaBporo Tpvosa peje Bo3sBpalllaeTcH 
B TlepPOHavabHOe MOOKeHHe. 

Iluraerca (ba30Bblii WeTeKTOP MepeMeHHBIM HallpsxKeHHem 200 Be, 
yacTotoH oKoNo 15—20 key. IIpumenutp 6onee Hu3KyIO YaCTOTY 
TEODETHYCCKH MOMKHO, HO Ha HH3KOM YacTOTe TPYAHO NOJIYYMTb CHT- 
Hal, H@ HCKaKeHHbIM HAaBOAKAMH OT Lene MMTaHHH, a CHrHaJd C He- 
CHHYCOH2bHOK PopMoH He KOMMeHCHpyeTcH Ha aHOwax CMeCH- 
TeJIbHbIX JIAMT. 

UyRcTBHTeMbHOCTh CX@€MbI 3aBHCHT OT KOSPPNMNeEHTA YycHJIeHHA 


YCHJHTeIA, KPYTHSHbI MpecOpasoBaHusA CMCCHTCIbHBIX J1aMIT WH SIPKO- 
CTH JIMHHH, 
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Kos@uuwenT YculeHua Helb3a JeatTb CHIUKOM OOJIDUIMM, Tak 
KaK 3TO IIPHBOAMT K TOMY, 4TO HaBOJKH Ha BXOAHbIC Wen Monmayaror 
Ha CeTky a3zoBoro MeTexTOpa H BbISbIBaIOT BHOpalMio pevie. 

KpYyMHbIM HeOCTaTKOM CXeMbI ABsINeTCA TO, YTO OHA cpaGartbl- 
BaeT He Ha OTHOUICHHe, a Ha Pa3HOCTb ABYX HanpsAKenHii, a cmejo- 
BaTeCVIbHO, €e MOKAa3aHHA 3aBHCAT OT ApKocTH. Ilostomy, uTobht 3ta 
CXeMa CpaOarbiBadla AOCTATOUHO TOYHO, HeEOOXOAUMO, YTOOLI APKOCTb 
TMHHM Meli@Tacb B CpaBITMTebHO HeOO/IbUIHX TIpemeax, uNaye Oy rer 
BO3pacTaTh MOrpewNocTh MpH W3Mepenun. 





K nuxobomy 
demexmopy 


SJoeomernp 


‘la Toro YTOGbI CleslaTb MOKA3aHHA HeC3ABHCUMBIMH OT APKOCTH, 
H€OOXOHMO IIPHMCHATb CXeMY, PCarHPyIOLy!o He Ha pa3HocTb, a Ha 
OTHOULCHHe Hamps2KeHHu, CyllecTByeT HeCKOJIbKO cxeM, yAOBeTBO- 
PAIOWMX STHM TpeOoOBaHHAM; OHA H3 HUX NWOKa3aHa Ha puc. 16. 

ITa cXema MpescTapaser co6cli ycamuren c ABYMA KaHasaMu, 
O6a KaHasa HMeloT TpanccdbopmaTopHble BbIXOLEI. BxoQHbIMM JlaM- 
NaMW ABIAIOTCH Ba NexToaa. Hanpsxenwe c unTerpupylouled wenn 
H HaNpAKeHHe C MMK-eTeKTOPa NOMAWTCA Ha yupaBJArolllue ceTKu 
MepBbIx JiaMn. Ha aHTwauHaTpouHble ceTKH MOmaeTca HanpsxKenHe 
OT TeHepaTopa HM3KOM YacToTH. IIpu u3mMeHeHHH Hapa xKeHUuA NHK- 
ACTCKTOPA WIM MHTerpMpyroulen Lenu OyqeT H3MeHATECA aMMaANTyJa 
BHIXOLHOTO CHrHawta. 

ITpv BbInOHeHWH YcaOBuA sHHeliHoro H3MCHeHHA U oy MO OTHO- 


meuHio KU, BO3HHMKaIOule B OHOM KacKaye curuaa U; 4 Bo BTO- 


pom U , mpoxona yepe3 CHMMeTPHYHO BKJIOUeHHbIe JlaMOb H TpaHc- 
Popmatopbl, BLISOBYT OTK IOHeHHe JOrOMeTpa Ha BeJIHYMHY, Mpo- 
NOPUHOHATbHY!IO A, He3aBucCHMO or spKoctu B. ConpotuBpaeHuem 
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vTeukH Jlamnpt /f; Bkaouen MoreniMomerp R, KoTopplit cryKuT aaa 
NOACTPOHKH CX€MbI B CJTy¥ae CMeHBI JAM. 

[lomHast MpwHWuniatbHad cxemMa ycTaHOBKH MpuBpemena ua 
puc. 17, KpomMe omucanuptx y3vioB, B nee elle Bxoqur RC-renepatop 
H ONOKH NHTAaHHa. 


8. 3akarouenne 


PaccMOTpeHuasl I OnpoO6oBaHHad MeTOTHKa aBTomaruyecKoro 
GCObeKTHBHOPO KOHTPOJIA WIMPHHBbI JIMHWH MOXKeT ObITb IpHMeHeHa u 
AAs Apyrux Week (HallpuMep, B AeHCHTOMeTpHH H op.). 

JJOCTOMHCTBOM MeTORMKH ABJAeTCH MpOcToTa CXeMbI H KOHCTPYK- 
UHH ycTaHoBKH. Kak noka3aJlH SKCIepHMeHTH, pH COOTBETCTBYIO- 
eM BbIOOpe pexkuMa COTOYMHOXKUTeA WH NapaMeTpoB MHK-MeTeK- 
TOpa W HHTerpHpytollleroO 3BeHa BJIHAHHe HeTOUHOCTH YCTaHOBKIt 
BPallaiouluxcad 3epKa H BO3MOMKHAA HePaBHOMEPHOCTbh BpaleHHa 
3epKaJI MpaKTHYecKH He BHOCAT NorpeluHOCcTH B H3MepeHHaA. 

B ycloBuax SKCMVyaTallwH 3aMeHa BBIINe WINX 43 CTPOA wWaMn 
He Tpe6yeT AONOMHUTebHOH Hadaakn mWpu6opa. 


Ota pa6ota ABAAeTCA YaCTbIO peLeHuaA O6Wleli 3alauM co3qanus 
&BTOMATH3HPOBaHHOrO CcTeHa MO KOUTPOIO MapamMeTpoB 91eKTpOH- 
HO-.TY4eBbIX TPYOOK. 
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O TOHKOM NOPIOWAWMWlEN HMJIEHKE B BOJIHOBOJLE 


Kano. mexu. nayk, Jdouenm H. B. Jleé6edes 


1. Beenenne 


Buecenne lMormouaouleH MIeHKH B BOJIHOBO,L Mpewlaraloch AH 
CO31aHHA COrlacoBaHHbIX Harpy30K — «YepHoro Tela» MIA pajtHo- 
BOJIH. Itomy RoMpocy NccBalleHbt panHwe paboTp Cayrsopra [JI. 1], 
Baegeuckoro [JI. 2], Maaosa [JI. 3] wu apyrux [JI. 4, do]. Vkasanua 
Ha MogOGHbIe ycTpolictBa HMeloTCA UB OONee MO3ZKHE WHTepatype 
[J1. 6, 7]. 

B wacTroalkee BpeMA Pa3paboTaHbl COMlacOBaHHbl€ Warpy3Ku He- 
CKOJIbKO MHOrO THila, OOJIanalollwe BeCbMa COBepHICHHbIMH Xapak- 
TepucTHKaMH. TemM He MeHee, BONIpOc O MoBe,,eHHH MNoraoularwouler 
NICHKH, PACMOOKeHHON MepMeHAUKYAAPHO OCH BOHOBOa, MOKeT 
MpecTaBATh WpakTuyeckuh wHTepec. Tak, Morviolaloulelt Menkolt 
MOXKHO BOCHONb3OBaATbCA JIA CO3MAHHA 3aJ,AaHHbIX NOTepb B BOJIHO- 
BOMe HH B PpeZ30HaTOPe, KOTOPbIM MOMKHO PaCCMATPHBATb Kak OTPe- 
30K COOTBETCTBYIOLLErO BOJIHOBO/La. 


2. Cayyak cua6o normomatollen TOHKOM MIeHKH 


PaccMOTpHM TOHKYIO IIOroularwlulylo MJIeHKy U3 MeTaJWla Wt 
TMOJYHPOBOMHHKa, PACMOMORKeHHYIO NepMeHAMKyJAPHO OCH ONHOPOL- 
Horo BomHoBOoZa (pue. 1). laa npoctoThl orpaHHyNMcaA mMepBoHa- 
YabHO BouHOK Tula Hypo B TApAMOYrOJIbHOM BOIHOBOAC. ToulMHy 
Wuienku d MCOno%KUM MHOrTo MeHbilent 6 — rayOulbl NPOHHKHOBeCHHA 
MOA B MaTepHaa Wienku. Kak OyfleT MoKa3aHO HH2Ke, HMCHHO CJy- 
yah d< 6 MpencTapiaer HavOoJbWHMi WpakTHyeCKHH MHTepec. 

EcJIqd MOUIHOCTh MOTepb B WVIGCHKe MHOTO MeHbIUe MOLLHOCTH, Te- 
pelaBaeMOl TiO BOJIHOBOAY, HU eC/IH AKTHBHaH YaCTb MpOBOAMMOCTH 
MvieHKH MHOroO OO/IbIIe peaKTHBHOH COCTaBJIAIOWIeCH, TO BJIHAHHeM 
IWIeHKH Ha paciipemzestenue MO MOMKHO UpexeOpeub. J]ia a.tekTpH- 
yweCKOrO HOJIA H MOILHOCTH, MepezaBaeMol B pexkuMe OerylileH BouI- 
Hbt THMa Hy, MOXXKHO HanHcaTb B cuCcTeme egwHnt MKS we3sectTupie 
COOTHOINeCHHA: 


~~ ame ~ <4 TX « ‘4 
E=E£,,sIn—; (1) 
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aboa ,09 


P= . (2) 


au i 2 
Yepes @ u 6b oSo3nauenbl COOTBeTCTBeHHO Gobo H Mani pas3- 
MePbl CeYCHHA BOTHOBOA2; a@—(a30Baqt MOCTOAHHaA, paBHasl 
2n 


he 


MOULHOCTb HoTeps B maenke P 
MYMLeHHAX ONpeAeJAeTCA B BH/e: 


TWDda YkKa3SavHblxX BbIMIe /[O- 


NONE Pb 





a 
| ae TX abds 
pes he Be 92 pee “ ‘ 
fies ak \ » sbd EE’, Sin a dx= E (3) 
0 


PAC S— YeJIbHad MPOBOAMMOCTb Marepdadla MIedKH., Oupeneaus E 
uepe3 P u3 ypaByedua (2) H ToacTaBiB B ypaBHeHHe (3), Nowy- 


YaeM: 
Vt 
=-sdP ~~ = 3dP eee 


foment rn a. 
1—( 
/ i ): 


llonyyeHHoe YPaBHeHHe MOMKHO TakkKe 3allHCaTb B BHe: 
a —=cdPz,.., (9) 


nome po 


(4) 


rhe frp XAPAKTEPACcTHYeCKoe CONPOTHBJICHHe BOJIHOBO/.a MPH BOJIHE 
PaCCMaTPHBaeMOro THMHa. 





& Z, 





aot 
S 
AWABeaanse 


Puc. 2, Wynrupyrouad akTuByaad mpo- 
BOXHMOCTb B AAHHHOH HHH, 3KBHBA- 
Puc. |, ToHKawt mieHKa B BOJHOBOZE. JIQGHTHAH TOHKOH TWeHKe B BOJHOBOZE. 


Bpipaxkenve AIA MOULHOCTH, NormomlaemMoll B MeHKe, COBepLeHHO, 
aHaJIOPHYHO BbIPAKeEHMIO MOLULHOCTH MOTePb MPH BKNOYeRHHU MaJOli 
COCPe€MOTOYCHHOH AKTHBHOH MpoBposuMocTA G B O6bIyHyIO AHHHYIO 


JIUUMO C BOJHOBbIM CONMpOTHBIeHHeM 2. (puc. 2) npy G< ss 
Cc Zo ads 
sleficTBHTebHO, A AIMHHO HHuM B TOM Ke TpHOmmKeHHH 





IMeeM: 
U- U4 G 
— _”". a ss 
P= v2 ‘ge 9 = PGz,= Pg, (6) 


rile g —MPpOBOAUMOCTb B OTHOCHTCJIDHBIX @/LHHUILAX. 


Takum o6pa30M, B Ka4¥eCTBe SKBUBAJICHTHOH CXeMBI JA ca60 
COriomalouleH TOHKOH TWIeHKH MO2XKHO NPHHATh CXeMY, HOKa3aHHy!0 
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ia pc. 2, BetwuvHa 9KBHBaJeHTHOH AKTHBNOKW MpOkO/IHMOCTH TWWiell- 
KIl © B OTHOCHT@IbHbIX @/[HHHMLax PpaBHa: 


ay # 
2g hash Ay gamers ao : ( /) 
i= 
/ '-() 


B cBa3H c TCM, 4TO pacueT MpOBOAHVIcH TIPH MpeanooKeHHA 
O MA@JIbIX TOTePpAX, YpaBHeHHe (7) CNpaBe/WIHBO Ha MepBblH B3riAd 
Toabko mph g< 1. Kak 6yner mOKa3aHO HWKe, B LeHCTBUTeJIbHOCTH 
3TOrO OrpaHHyeHHa He CylilecTByer. 





3. OGuHH cay4aH TOHKOM Noraolyawollen MIeHKH 


BplpaxkeHue JIA SKBUBaJICHTHOH AKTHBHOH MpOBORHMOCTH IMVJIeH- 
Kii MOKer ObilTb pacipocrpaHeHo Ha JOON BOHOBOA Take HW MPH 
3HAYCHHAX IKBABAJICEHTHOH MpoBoAHMocTH g > |, eCJIM BbITIOMHAeTCA 
ycuioBue d << 6, a Tak?Ke eCJIH MPOBOAUMOCTh MWIeHKH HMeeT MpeHMy- 
II[@CTBEHHO AKTHBHDIM XapakTep. 

IIpH 3Ha4HTeJIbHOM TIOPIOWeHHH B 
mieHke HeoOxXOAHMO Yu4eCcTb BOJINY, 
OTpaxKeHHy!lO OT TWieHKH. BosHHKHO- 
BeHHe€ HOBbIX THIOB BOJIH He MOKE€T 
HMe€Tb M€CTA B CHJy COBMaeHHA I0- 
BEDXHOCTH MI€HKH Cc (POHTOM BOVJIHBI. 
Takum 06pa30M, JOCTaTOUHO pPaccMOT- 
perTb TPH BOJIHBI OAHOPO Hu TOTO 7Ke 
THIa: IpamMy1o, OOpaTHyio (oTrpaxken- 
HYIO) H BOJIHY, MpoulenlWy!o CKBO3b 





MWIC€HKY. Puce. 3. Pacmpoctpanenwe Tpex 
HanpaXKeHHOCTH TomepeyHOro QIeK-  BOJH_B BO.THOBOZE TPH BKTONe- 
TpHueCKOrO MOJIA CleBa (Mepey micH- Derry aonrenagee 


KOH) H cipaBa OT maeHKH (pHc. 3) | 

up d< 6 onpejensiorca NO MOTyIIO Yepe3s HANPAKCHHOCTH MpAMOH 
WH OOpaTHOH BOJIH: 

CACEA air “np oa E ogy ; (8) 

E = E ly ol (9) 


cn pasa C1eCba NACKKU 


CooTBeTCTBeHHO HalNNAKCHHOCTH HNONepeYHOrO MarHHTHOTO HMOJIA 
caeBa H CiHpaBa OT NJICHKH ONpeeJAIOTCH B BHC. 


Eee a ce ig Hop (10) 
MD sprit oe tT ies iS ET a, i A os» i, (I I) 


rile i--WOTHOCTb TOKa B PpacCMaTPHBaeMOH TOUKEe IMVJIeHKH. 
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AA cpeaqvelt MOULHOCTH TWpowemwel BOJIHDI ee Ha CjJIMHHILY 
MOBEPXHOCTH Ce€YCHHA BOJHOBO/a MOMKHO HalMCaTb, HCMOJIb3yH ypab- 
Henua (9) u (11): 

| I . , 
Phew oie’ Ei teeta ae Nye (Cos as Lop) (1, a6 Hl o6» — i= 
] | 


J : 
se Ene np pees Eon p o6p iE 


P pom = Pap — Popp — P (12) 


n pout none ps? 


NACKKU? 


rae P,, H P,,, COOTBETCTBEHHO CpeAHHe MOL,HOCTH MpAMOH H O6- 
paTHOH BOJIH. MOUIHOCTb NoTepb Ha €AMHUWLY NOBeEPXHOCTH MAeHKII 
MOMKHO, TAKHM OOPa30M, 3aNuCaTb B BH Je: 


I 


nome po ore Cae i E46 p) 
Tlockoulpbky 
Pa od (eas a tee 
HiMCeCM: 
—— l yy | 2 E ob “ e 
nome pb = = od (Ep Hosp) = ea (| = a ‘ (13) 
tp 


BesHUHHY oe B (13) Wemecoo6pa3HO BbIPa3sHTb Yepe3 MOULHOCTh 
NpAMOH BOJHbI H XAPpaKTePHCTHYeCKOe COMPOTHBJICHHE BOJHOBOLA: 





2 
afl J E E 
= E H =— np se Ee 
i a 2 “ap np Fog bh Ppt 
E 2 
a o6p | 
be eine = P ped € — ee ; (14} 


Hlocequee ypaBHeHve aHaJOrHyHO BbIpaxKeHHIO JIS MOULHOCTH, 
MNOrNOWlaeMOH B COCPpeAOTOYEHHOH AKTHBHOM MpoBoAuMocTH (pxHc. 2), 
C YYeTOM OTPaxKeHHOH BoJHbI. JLa sToro Cayyad HMeeM: 

— eee a 8 
= P,, 2G (1 aah ee (15) 


none pb 
rae | I'|—~ monzyab Kospdpunnenta OTpaxkeHHA. HetpyQqHo moKa3atb, 


06 
NTO Bema =; “, BXOAAMat B ypaBuenue (14), umeeT empici 
np 


MOfya KOapuuneHTa OTpaxenna |I'| u ompesenneTcA U3 COOTHO- 
IWeHHA | 





IP] = oe odz 
~ Eny  2- edz * 


Y paBHeEHHe MOLHOCTH NoTepb B MWIeHKe MMeeT OKOHYAaTeAbHbIII 
BHI: 
2 
— Pp zod | | cs |. (16) 


nome pb” np 9 + adz 
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lloguoe cxoxcTBO ypaBHenui (14) un (16), MouyyeHHbIX AWA 
IJICHKH B BOJINOBOAe, C ypaBHelHeM (15), CipaBeTJIMBbIM AJA AJIMH- 
Oli JIMHHH C WYHTHpyiolleii aKTHBHOH MpOBOAHMOCTbIO, NOSBO/ACT 
WaliTH BeMUHHY 3KBUBAJICEHTHOM AKTHBHOH MpOBOAMMOCTH IJIeHKH 


B BOJIHOBOe: 
g—=odz. (17) 


B cayyae Bonk Tuna TE ypapuenne (17) mpHoOperaeT BH ypaB- 
HeHHa (7), NowyyeHHOrO BbIlle TObKO AA BOJIHbL THITa f1,) pH 
ycnopun g <1. Oro yculoBue, TakuM OOpa30M, oTNMaAaeT, 

Jina BowH Tuna TM umMeemM COOTBeETCTBeHHO: 


— od Viy —(-). (18) 


Takum o6pa30mM, ypaBHeHua (7) Hu (18) MO3BONAIOT BbIYHCAHTb 
3KBHBaJICHTHY!O AKTHBHY!O NpPOBOAMMOCTb TOHKOM MWIeHKH B JOO0M 
BONHOBOAe, CCH H3BeECTHbI KPHTHYeCKaA JWIWHa BOJHDI 4, ,, TOJIMMHA 


WICHKH d WU yAebHad MpOBOAHMOCTb MaTepHaJia MWeHKH 9, 
TipeactaBaiseT HWHTepeC MpOBepHTb, B KaKOH CTelMeHH MOKEeT 
ObITb YAOBJeTBOPeHO YCJIOBHe MaJOCTH TOJIMMHbI MJIeHKH d<« 6. 
HerpyaHO MoKka3aTb, 4TO B AHalla30He CBEPXBbICOKHX YacTOT ANIA 
Bcex MeTasion (¢~ 107 l/om-m) mpH BomHax Tuna TE ycaoBne 


d <8 BbINONHAeTCH MpH MOObIX OTHOWICHHAX ;— BUMOTb MO 3SHaye- 


ae 
unit g mopamka 1000, T. e. MpakTHyecKH BO BCeX CJyyaAXx. lipu 
pojluax THNa TM cooTBeTcTBywllve MpeweJibHbie 3HAaYeHHA g He- 


iN a 
CKOJIbKO MeHbIle, OCOOeHHO Mp ;— > 1. laa nonynpopogauyeu 
K p 
vieHKH (HampumMep, mph o~ 10? I/om-) B Cayyae BOAH THA TE 


cooTtHomenve d <6 cnpaBeAUBO BIMOTh 10 3HayeHH g MOpsAAKa 3. 


4. CormacopaHHan AAeHKa B BOJHOBOLE 


Cayual cormacopaHHoli WJIeHKH, MpHBJeKaBLIHH paHee OCHOBHOC 
BHAMaHHe, MOXKeT ObITb JIETKO paCCMOTPeH, eCJIH MOJIOMKUTb B (17) 
g=1. Torga nA BCeX THMOB BOJH yCJOBHe COrmacoBaHHA NeHKH 
HMeeT BHI: 

(342) o2nacoe = I, 
HH 
= (19) 
coznacoe’ o2Z2° ‘ 
B yacTHocTH, qd BOnH Tuna TE Tova CormacoBaHHOn MeHKH 


onpemesmneTca ypaBHeHHeM 
B 


d == a (20) 


coznzacosTE” h \2 
3 ene i 
fod 
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Takok ke pe3yuipTaT MOKeT GObITh WerkO MOJYYeH H3 Hemocpesl- 
CTBCHHOrO PaCCMOTPeHHA NafaiouleH wv MOrsouaemMol MoulHocTeli Ha 
CMHHHUY NOBEPXHOCTH MVICHKH. 

YuacTOK BOJHOBOMa, HAXOMMILicA 3a MJI@HKOH, He OJIKeH MO- 
PAOULATb BbICOKOYACTOTHOH SHEPrHH. ITOMY MOXKHO yAOBJICETBOPHT b 
IPH KOPOTKOM 3aMbIKaHHH YYACTKA BOJIHOBOMa 3a MWVICHKOli, a TaKxKe 
cormacnoO ypaBHennio (12) npn paBeHcTBe HYJIO HartIpAxKeHHOCTH TO- 


NepedHOrO MarHHTHOrO Novia Ha 3aHeli NOBeEPXHOCTH AMeHKH, Mo- 
] 
CKOJIbKY Pei = ee eee MPH foun HO. CreqoBaTesbHo, 


NI€HKAa AOJWKHAa ObITh pacnooweHa B y3ue CTORYe!l BOAHBI Marunt- 


| A 
HOrO UOJ, T. @. Ha paccTosHuH ae OT KOPOTKO3AMbIKatOUlero 


NOpWHA. OITOT BEIBOA CeLyeT H H3 KOHUeNUMH BXOJHOrFO COIIpo- 
THBJICHHA YYaCTKa BOJIHOBOAa, PachowOx*XeHHOrO 3a NveHKoli. 
CorslacoBanHHad BOJIHOROAHaA = Harpy3Ka, oOpa3o0paHHan = norvio- 
UlaiouleH MeHKOH H KOPOTKO3AMbIKalOWLUM NOPwWHeM, OOvJlafhaeT He- 
AOCTATOUHOH AMAaNa3OHHOCTHIO H 6OAb_WOrO MpakTHyeckoro HUHTe- 
peca B HaCTonlee BpeMaA He MpexcTaBsseT, Paccmotpesue corvia- 
COBaHHOH TICHKH HMeeT CcKOpee NPHHUWMhabHOe 3Ha¥eHHe, Tak 
KAK HOSBOANCT YACHT KOHKPeTHbIA (busvyeckHii CMbICJI XapakTe- 


PHCTHYCCKOFO COMPOTHBAeCHHA BOJHOBOMAa z= (HF) , KOTOPOe 

none peun 
BBOAMTCA OObINHO TOJbKO Ha OCHOBAHHH aHaJloruu MeKIY ypapBue- 
HHAMH MOJIA WH AJIMHHbIX JIMHHH, 

IlowyueHHble COOTHOLeHHA NOKa3bIBalOT, TO XapakTepucrHye- 
CKO€ CONPOTHBJICHHE YHCJIGHHO PaBHO COMPOTHBJICHHIO CAHHHILbI M0- 
BEPXHOCTH (H3MepeHHOMy Ha MOCTOAHHOM TOKe) TOHKOIi IIJI€HKH, 
oOecneynBaiouel corsmacoBanHe BorHosoga. Bewnunna XapakTepu- 
CTHYCCKOrO CONPOTHBJICHHA BOJHOBOZAa MPOH3BObHOrO ceysenus 
(H moOO0H MHHHH) MpHHUHMHabHO Mommaetca HeENMOCpeACTBeHHOMY 
H3MEPeHHIO — OOCTOATEIbCTBO, Ha KOTOPOR, HACKOJbKO H3ReCTHO 
aBTOpy, He OOpaulaloch AOWKHOrO BHHMaHHa. 


o. Hpaktuyeckoe ocymlecTBieHve MIeHKH 


Peasim3auna TOKO MWIeHKH, oO6ecneynBawoulell TpeOyemMylo_ Be- 
JMAHHY SKBHBAJICHTHOH AaKTHBHOM MpOBOAMMOCTH g, HaTaKuBaeTcst 
Ha HeKOTOpble MpenaATCTBHA, | 

B cayyae metasamueckoH maeHKH TomUMHa ee oKa3biBaeTca 
BeCbMa Maslow (d@<6). Tak, nieHkKa "3 WiaTHHB! B calyuae BOJIH 
Tuna TE npu y= 0,7 obecneunBaer g=1 mpu rommune no- 

Kp 
pagka 2A, Jina nomyyenua MeHbIUNX 3HaueHHIi g HeoOxozNMO Mpo- 
HOPUHOHAJIbHO YMCHbINATb TOJLWLMNY mWIeHKH. Ilpu crop Mavioit 
TOJMAHHE MCHKH H@JIb3A TOJIb30BaTbCA AIA pacueTOB 3HaveHusiMHn 
YACJIbHOH MPOBOAHMOCTH, H3BECTHBIMH JIA CMOUIHOM Maccbl Toro 
*Ke MaTepHasia [JI. 8}. Bocnpon3so_qnmoctp MapaMeTpOB- TaKkOil 
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IJIGCHKH, HOJYYaeMOH, HalpuMep, myTeM HaMMblWieHHH MeTalWwa Ha 
TOHKY!IO AHIJICEKTPHYeCKY!O NIACTHHKY, OKA3bIBaeTCH B PAE CuyyaeB 
HeJLOCTaTOUHOH. 

HekotTopoe yJyylleHHe MOKeT ObITb AOCTHrHYTO MpHMeHeHheM 
IJI@HKK H3 MTMOJYNPOBOAHHKa JHOO MYTeM UCNOJb30BaHHA Oowec 
TOJICTOH MMJICHKH, JIMLUb YACTHYHO 3aKPbIBaloulleH CeyeHHe BOJIHOBOAA. 
IIpumMep ycTpovcTBa MIeHKH C ,MpocBeTOM* Aid TIpAMOYrOJLbHOrO 
BOJIHOBOJa MOKa3aH Ha prc, 4. 

PacueT KOH®urypaluH TWIeHKH, HMCiOlWeH ,MpocBeT*, MOKHO 
NPHOAWKeHHO MpOBecTH JIA Cyyad MaJibIxX MoTepb. PaccmaTpusBas 
Bonny THita /7,) B MPAMOYIOJIbHOM BOJIHOBOLe, MOKHO  BOCTIOb30- 


TOWKQA CUINEKHIDUYECKAR MNCL 





Phe. 4. Tloraouatomad maeHKka ¢ ,MpOcBeTOM“ B BO. 
HOBOAe IPHMOYrOJbHOrO cCedYeHHA, 


BaTbCH COOTHOWeHHAMH (1) uw (2). Ha cayyaa, Korga Twienka 
WMeeT ,MpocBeT* B CepeAHHE WHPOKOH CTOPOHb! BOJIHOBOMA (puc. 4), 


HMeenmM: 


f sin 222 


a’ 
acts | eg TX —_ |p fy G 
Fea S \ 5 £,b0d sin’ — dx = —,- E)a'bds | ona’ 
0 : 


/ 2h ‘ 2xa’ 
2ca'd Yo sin 
ess l coe? Vo newlan ge =o . (2 ] ) 


Fewiane == r\2 2na' 
a ] —-{ >— q ae 
Ves 3 


OTciosa 2KBUBAJICHTHAA AKTHBHAaA IPOBOAHMOCTb paccMaTpHBae- 
MOH MWICHKH (B OTHOCHTCJIBHbIX CAHHHILaAX) OKA3bIBaeTCA PpaBHOlt 


; u a Die hae 
2Q3a'd sin aes 


g= —_= | |- ——~— ]. (22) 


a \2 2ra’ 
a | —{-—— 
Vest 


B cwyudae, Kora » IPOCBeT “ B IWI€CHKE paCNO.IO7#KCH B CepeAHhe 
y3kKou CTOPOHbI BOJIHOBOJa, SKBHBAJICHTHAH aAKTHBHaH MNPCBOAUMOCThb 


MWJI@HKH paBHa: 
Vy iB 
re (23) 


pb! 
ie 


a / 
JIH 




















& 
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YpaBHeHHa (22) u (23) B OTANUHe OT ypaBHeHHaA (7) ABJIAIOTCH 
MPHOJIMKeHHBIMH H MOryT ObITb HCIHO/Ib3O0BaHbI TOIbKO pH g < |, 
B caMoM jesle, MpH HasiM4nH ,Mpocpeta* B WICHKe HeJIb3A Tpe- 
HeOpeyb eC peaKTHBHOH IMPOBOAMMOCTbIO BBHAY BO3HHKHOBCHHA 
BbICIUHX THIIOB BOJH. B mpeaene Mpw YBeJIHYeHHH aKTHBHOH TIpo- 
BOAHMOCTH IeHKa MpeppaliiaeTcA B HHAYKTHBHY!O HIM e@MKOCTHYIO 
AMadpparmy. 


JIHTEPATYPA 


1G. C. Southworth, Hyper-frequency wave guides—general considera- 
tions and experimental results, Bell Syst. Techn. Journ., rT. 15, 1936, Ne 2, 
eTp. 284-309. 

2B. A Baesxencxkuh wu B. HW. bamamosa, Pacyet ,HeoTpaxkato- 
uleli NeHKH* B BOAHOBORe, H3Bectua AH CCCP, ora. rexuay. HayK, 1945, 
Ne 7—8, ctp. 696—700. 

3. H. He. Mastos, ,UepHoe tTewto* aud pagnoBonH, KKST®, 1, 16, 1946, 
No 6, CTP. 495—498. 

4,D. H. Smith, The non-reflecting termination of a transmission line, 
Proc. Phys. Soc., 4actb 2, T. 57, 1945, Ne 320, crp. GO—96, 

5. T. Kahan, Conditions de termination dun guide d’onde électrique, 
Comptes Rendus, T. 222, 1916, Ne 10, crp, 539—537, 

6.S. Ramo and J. R. Whinnery, Fields and waves in, modern 
radio, 1953. 

7. HG. Méller, Die physikalischen Grundlagen der Hochfrequenz- 
technik, 1955, 

8 HW. J. Kono3seuko, ®u3snka TOHKHX MeTAaAAMYeCKHX HM NOAyNpOBOA- 
HHKOBbIX cuoeB, YMH, r. 52, 1954, Ne 4, cTp. 561—602, 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 














MIPHMEHEHWE BCIOMOFATEJIbBHOFO HMIYJIbCHOrO 
PASPATA JWJIA MOBbBILIEHHS KAYECTBA SALUHTbI 
B CBEPXBbICOKOYACTOTHbIX PA3PATHHKAX 


Kano. mexu. Hayk, Oouenm H, B. Jle6edes 


K COBpeMeHHbIM Ta30Pa3PANHBIM CBEPXBbICOKOUACTOTHBIM lIpH- 
GopaM, MPHMeHAIOINMMCH B aHTCHHBIX NepeKJIOUaTeIAX, MpelbaAB- 
AAIOTCH MKeCTKHe TpeOoBaHHa B OTHOWIeHHH «muKa» H Mpocaynpato- 
WieHca MOWHocTH. Kak mpaBHuio, B 3alllHTHbIXx PpaspAAHHKaX TIpHMe- 
HACTCH BCHOMOFATCJIbUbIM TIeIOUWLUH paspay Ha MOCTOAHHOM ToKe 
(«MomKHr>), o6echeunBalolinit HeOOXOMHMY!O HavaJIbHylO HOHH3a- 
{MIO BbICOKOUACTOTHOTO pa3spxAyHOrO TpomemytKa. M3pecruo takxKe 
NPHMCHeHHe HMIy/IbCHOrO BCMOMOraTebHOro paspsaza [JI. 1], no3B0- 
AAIOULETO CO8MaBATh NOBHILWEHHYIO HayaJIbHyIO HOHHZANHIO HeMocper- 
CTBCHHO Tepe HavavloM HMIIyJIbca MepezaTunka, 

MunyvJbcHbli =BcloMoraTe/bHbIif pa3spay (MpHMeHAIOULHHCA Ha 
NPakTHKe BeCbMa peQKO) co3qaeTCH MeKRY OOKIUHBIM BCTOMOra- 
TCbHBIM QIEKTPOROM H KOpMycoM paspsaHHKa. He umea npanun- 
NHaJIbHbIX OTJIMYHH OT HelMpepbIBHOTO pexkuMa BCHOMOraTebHOrO 
paspAla, MMMYJIbCHBIK PeKXM MO3BOZeT 3AMCTHO YMCHDbIITD 
“<NAK>, TpOCauMBarolwMHCA B TIPHe€MHHK, 4YTO NOBbIINaer HalexKHocTh 
pa6oTHI NOJYNPOBOAHHKCBOTO CMeCHTeNS. 

IIpencrapasetca  BOSMOXKHBIM  BHON3SMeHUTD NpHMeHeHHe 
HMNYJIBCHOrO BCIOMOTaTeJIbHOTO pa3spxAya, HCMOb30BaB ero He AAA 
HOHM3aNHM Pa3pARHOTO BbICOKOYACTOTHOTO TIpoMexKyTKa, a JWI He- 
NOCPEACTBEHHOLO MOBBILMeHHA KayecTBa 3allHTbl. Otruunem B 93TOM 
CHYTae ABJIACTCH TO, UTO UMIIYJIbCHDIM paspA cosmaercn He BONNBH 
OCHOBHOrO BBICOKOYACTOTHOPO TIPOMEKYTKA, a Ha AONOAHHTeJIbHOM 


h 
MIPOMEKYTKE, PaCIONORKEHHOM Ha paccTOAHHA y OT OCHOBHOrO 
MpOMeKyTKa. 


PaccmMoTpum jeiicTBHe Ha BBICOKOM ypoBHe MOLLHOcTH ycTpoH- 
CTBa, SKBUBAJICHTHad CX€Ma KOTOPOrO Noka3aHa Ha puc. |. B rou- 
KaX 62 BKJIOYCH Pa3PAAHBIM MpoMexyTok P, «npoOwpuoe» nampsa- 
*KeHHe KOTOPOrO paBHo Uy, TlomHaa npoponumocth Y scnomoraresb- 
HOTO pa3pxaa, BKIOUeCHHaA B TOUKAX QO, cO3MaeTCH He8aBHCHMO OT 
BHICOKOYACTOTHOrO TrewHepaTopa Nepeaq Hayaom ero pa6orst. Yepes 


19 Tpyast MOH, ppur, NXXVIT. IRG 
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Y,, Ha pvc. 1 o603Ha¥eHa MOHaA MPOBOAHMOCTh MIPHEMHHKA, 3a- 


UIMULaeMoro Pa3spsAAHbIM MIpoMexKyTKOM P. 
OrpaHHuHMca CHawala Wid MpocToTbl cayyaeM COrlacoBaHHOroO 


fipHeMHHKa, T. €. 
Y pl +]0 (OTH. JL). 


4 BbIGHCJIMM MHKOBYIO MOINHOCTb, MOCTyMatolly!o B MpHeEMHHK B MO- 
MeHT, HeHOCPeACTBCHHO MpeMWeCTBYIOWHH 3aKHTaHHIO BbICOKO'A- 
CTOTHOrO pa3pPxAa B paspaqHOM Mpomexyrke P. 

Tlonvan BXOqHad MpoBoxuMOcTh B TOUKax a6 paBHa | + Y = 
=1+G-+ jB, rae G u jB —cootBercTBeHHO aKTHBHad HW peakTHB- 
Had MpOBOMMMOCTH BCIIOMOraTeIbHOrO paspAHOTO = MpOMexKyTKa 
8 Mnockoctw a6 Mp ropeHHuu BeMOMOraTebHOrO HMMNYJbCHOTO pas3- 


pala. 





2EHEPQITOP 


Puc. 1. SKBHBAMeHTHAA CXEMa CBEPXBbICOKOYACTOTHOH 

IeNH C Pa3sPAAHHKOM 3aULHTbI MpHeMHHKa P H C BCNO- 

MOFaTeJIbHbIM Pa3PHAHbIM IIPOMEXKYTKOM, HMECIOWIHM 
NOWHy!O MpOBOAMMOCTH Y 


HaripsxeHve B JIMHHH B MWIOCKOCTH @O paBHO: 


* oe e “ _— a 2 | | 
UU Il) =" pata 7B - (1) 
Yepes U 3eCb OO6O3Ha4eHO HallpaxKeHHe ,IIPAMOH“ BOAHDI; 
oo — KomMMmieKcHbI KOSpMHUHeEHT OTPaxKeHHA B WIOCKOCTH a6. 


a6 
CoorpeTcTBeHHO HallpsxkeHHe B MMocKocTH 62 (puc. |) MoxeT 


6biITb 3alvcaHo B Bue: 


U =U, (L410) =U,,2 ste (2) 


ap ~ 24+G+ jB° 


llonarai B MOMeHT BbICOKoYacTotHoro mpoboa |U,,|—= Us, no- 


aygaeM: 
gy eo |) CO < 
Us=(U,,|-2V Grats (3) 
oTKy a 
teed (2 + G)#4 Be 
| PP oe Uy (1 + G)2+B2 ° (4) 


TlosyyeHHad BeJIN4HHa ae COOTBETCTBYIOINaH 3a2KHraHiio 


BbICOKOYACTOTHOrO pa3paqa B OCHOBHOM mpoMexyTKe P, MO*KeT 
6bITb HCNOWb30BaHa B ypaBHeHHu (1) QaA MonyyeHHA HalpAKenus 
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|U_5| 4a gaxKuMax mpHemHHKa B nuke NpH SaKuranin = pa3piHst- 
HHKa P, Q6o3Ha¥ad 3TO HalpaxKeHHe yYepes |U slo umeem: 


A Ae eat ae 4) 
Ve ore ia 


[{uxosan MOULHOCTb, MNPOXOAAWaA B TIDHEMHHK, paBHa: 
2 
U9 


PO PORE BE (6) 


B orcyTcTBHH BCMOMOraTesbHOrO paspaga (npn G=—= B=0) 
wnllHK® ONPeAeMAeETCH TPHBHaJIbHbIM COOTHOMICHHEM 


9 
(P 0)¢—B=-0 == UG > 


TakuM o6pa30M, NOBbILIeHHe + Ka¥eCTBa 3allHTbl TPHeMHHKa 3a 
cueT YMeHbINeHHA ,NHKa“ OKa3bIBaeTCA PaBHbIM 


(PoG—B=0 ) 7 
k= ——— = (1 + G+ Be’. (7} 

0 
YpabHeHue (7) onucpiBaeT ceMelcTBO OKPpyxKHOCTeli Ha KOM- 
HleKCHOH NWlockocTa Y =-G--jB, Llentppt stax oKpy2KHocTell zexKat 
Ha J@HCTBHTeJIbHOH OCH B TOUKe G==— 1; pagnyc OKpyKHOCTeLi 


paBeH Y Rk. 

CemeHcTBO OKpyxKHOCTeH k==const Ha AvarpaMMe NMOJHBIX Apo- 
BOAMMOCTEH B IIPAMOYFOJIbHOH CHCTeMe KOOPAMHaT NpHBeReHO Ha 
puc. 2, SHad BeauynHy NOHO mpopo”umocTH Y sBcnomorareJbHOrD 
MpOMeKyTKa MPH CO3aHHH HMINyJIbCHOrO BCHOMOraTeIbHOTO  pas- 
pita, Jlerko rpaduyeckH HalitH ,KoapdunnerT AonoHHVeEABHOL 
3allHTbl* Rk, 

SaBHCHMOCTb, OfpewessemMaA ypapHenuem (7), MoxeT 6bITD 
H300paxkKeHa TakxKe WH Ha MWIOCKOCTH NOWAPHOH AMarpaMMbl NPOBoLH- 
MocTeH Bovpiepra-Cmuta. Herpyquo noKasatb, NOMb3YACh = Me- 
TOAOM KOHQ@OpMHBIX TpeoOpa3opannh, uro wHHuH k—econst na 
AnarpaMMe Bosbnepra-CMnta ABAAIOTCA OKPY2KHOCTAMH ¢ IE HT POM 
Ha ACHCTBHTCIbBHOH OCH B TO¥kKe —I1 uc paguycamu, paBHbIMHn 

2 
VE’ CooTBeTcrTByioulee MOCTpoenne puBeweHo Ha pue. 3. 

PacyeT MoxkeT ObITb pacnpoctTpaHeH Ha o6utnti culyyaH pacecorua- 
COBaHHOrO MpHeMHHKa. Ilomarad nowHy!o mpoBoszUMocTD NpHeMHHKa 
paBHOou Ligge Gaertn jB,» HeTpyaHO nonyuntp: 


k=(G+G,,)?+(B+B,,). (8) 


Y papHenre (8), ompemzemmoujee m0L06HO ypaBHennio § (7) gonon- 
HHTCMbHY!O 3allNTy MPHeMHHKa, CHOBa WaeT CeMeHCTBO OKPYyKHO- 
CTeH Ha MmocKocTu Y=G-+ jB. Pannye okpyxHocTeil, Kak HB 
NpeAbiqyileM cayyae, paBed VY & npu Koopzunatax WeHTpa, PaBHbIXx 


== H B=—? 


np np 
* 
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orn. b0. Je 


Q\5 \7 0 IS 20 


-] 


Pac. "2. JiwarpaMMa 3aBHCHMOCTH JONOJHHTCAbHOH 3allMTbl MpPHEMHHKAa OT 
NOJHOH MPOBOAMMOCTH BCHOMOraTeAbHOrO Pa3spAa. 


Lindpi,} o6o3HayeHHbie Ha OKpyKHOCTAX, YKA3BIBAaIOT BETIYNHYy KOappmlnerTa Rk [cM. ypaBHe- 
Hue (7)}. PacueT man caydaa coOramacoBaHHoro MpueMHHKAa. 


Takum 06pa30M, B C1yuae 
paccormacoBaHHoro mpvemMil- 
Ka IWeHTp OKpyxHOcTeH k = 
= const, MOCTPOCHHbIX JIA 
cyuan COriacoBaHHoro MmpH- 
eMHMKa (cM. pHc. 2), cMe- 
ilaetca 6e3 RepopMaluN ca- 
MUX OKpy2KHocteli. ITo o6cTo- 
ATCMbCTBO MOXKHO HCITOb30- 
BaTb, HAYEPTHB CeTKY OKPyX- 
Hocte Rk = const Ha KaabKe 
M pacmoslarad WeHTp OkKpyxX- 
HocTeH B TOUKe, COOTBET- 
CTBYIOINeH 3aaHHOH BeJIHUH- 





es ee 
O6pMHO NOHad NpoBo’NH- 
MOCTb paccoriacoBa HHOPO 


Puc. 3,OkpyHoctu k—const Ha NOAAP- = ynveMHMKa galaeTCA BevIMUH- 
HOH AHarpaMMe MOJHbIX NPOBOAUMOLTEH : | . 
(cayual cormacoBaHHoro MpHeMHHKAa). HoH KOxppHUMeHTa cTOAueH 
BOJHBI 9 B 3TOM Clydyae MOXK- 

HO BOCHO/Ib30BaTbCH CACAYIOULMM MIpHeMOM Jia rpadHyueckoro onpele- 
JICHHA JONOAHHATeABHOM 3alllUThI IPHeMHKa 3a CueT MEHCTBHA HMMy.IbC- 
Horo BCIOMOraTebHOrO pa3paga. B sleBou MOyMOCKOCTH JHa- 
rPaMMBI OJHBIX MPOBOMMMOCTeH CTPOHTCH OKPYKHOCTb, AB- 
JIMIOWMAACH 3ePKaIbHbIM OTOOpaxkeHuem OKPyKHOCTH Pp = const. 
Jianee wexTp oxKpyxHoctei k=const, MoOcTpOeHHBIX Ha KaJIb- 
Ke, COBMelllaeTCH moouepeqHO c TO"UKaMH MepeceyeHHA <«3e)- 
KaJIbHOH> OKPYKHOCTH C DeHCTBUTeIbHOH OCbIO. SHan BeHUMHY Nol- 
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HOM IPOBORHMOCTH BCIIOMOraTeJIbHOrO pa3spAAHOrO NMpoOMexKyTKa, 
MOXKHO HEMEVICHHO ODpPeXeJIHTh M@KCHM@JIbHbIM WH MHHAMAJIbHBIt 
B8bIHPpbIUH B BeHYHHe «mHuKa». Hao6opot, 3anaBlinch TpeOyemor 
ReJIHYHHOH Rk, MOXKHO HaliTH HeEOOXOAHMY!O JIA STOK We NOMHYyIO 
NpOBOAMMOCTh BCHOMOraTeJIbHOrO pa3pAla. 

Tlomb3yxicb OMHCaAHHDIM MeTOOM, JI€PKO MOKa3aTb, YTO MaKe 
1IDH CPaBHATe/IbHO He6O/IbIOH MpOBORHMOCTH BCIMOMOraTeJIbHOrO 
Ppa3pAHOrO TIpPOMeXKyTKa MOKeT ObITb NOWYeHO cyWlecTBeEHHOe 
VMeHbIleHve <IHKa»>, MpocauwBaloulerocad B TpHeMHUHK. VM3BectHo, 
uTO CO3aHHve GoubUIOH MpOBOMUMOCTH Ha CBePXBbICOKHX YaCTOTAX 
¢ NOMOUIbIO paspaxya Ha MOCTOAHHOM TOKe He MpeACTaBJIAeT CKOJIb- 
KO-HHOyAb CepbesHbIx 3aTpyaHenHA [JI. 1, 2]. 

C dusaueckoh TOUKH 3peHHA ABJIGCHHeE MOBDILIeCHHA KayeCTBA 3a- 
WIHTbI MOKeT ObITh OObACHCHO YBEJIH4eCHHeEM HalpAKCHHA HA OCHOB- 
HOM BbICOKOUACTOTHOM MPpOMeXKYTKe 3a CUeCT OTPaKeHHA BOJIHBI OT 
BCHOMOraTeJIbHOrPO TIpPOMeKyTKa, a Take’ HellocpeCTBeHHbIM 
ocaO6JIeHHeM «IIHKa» 3a CUeT AaKTHBHBIX NOTepbh B M1a3Me BCIIOMO- 
raTeJibHoro pa3psfa. 

Bonpoc o KOHCTPYKTHBHOM BBIMOJHEHHH pa3PpANHUKOB C JOMOUI- 
HUT@IbHBIM BCHOMOFaTeJIbHbIM Pa3PATHbIM MPOMCKYTKOM ABJIAeTCHA 
OTKpbITHIM. [IpexctaBAAeTCH BOSMOXKHbIM, HalIpHMep, B cAyyae DIn- 
DOKONOMOCHOrO BOJIHOBOAHOrO pa3PAAHHKAa MPHMeCHHTb CHCTeMY He 
C JBYMA, a C TPeMA peSOHaHCHbIMH 3a30paMmH. Tperui 3a30p, 6.H- 
KanliMn K BbIXOLHOMY OKHY, OJDKeH ObITb B 3TOM CyIV4ae cHaOmKen 
3INEKTPOJOM, C HOMOMWLbIO KOTOPOTO CO3MaeTCA MOCTATOYUHO HHTCHCHB- 
Hbtd UMITYJbCHBIM BCMOMOraTebHbId pa3spAg. CpemHnl 3a30p, 
HTpalollHH pOb OCHOBHOTO BbICOKOYaCTOTHOTO mpomMemKytTka P 
(pac. 1), Tak*Ke MOKeT HME€Tb BCHOMOLAaTeJIbHbIM 3BIeCKTPON, pabo- 
TaIOUlHH, OAHaKO, JHIb B pexkKuMe Ca6oro HellpepbIBHOrTO pa3pana. 
OueBuaHO, YTO KOHCTPYKIMH YKa3aHHbIX JIBYX BCIOMOTaTeJIbHEIX 
3IEKTPOLOB ROVDKHbI ObITb Pa3JIHUHbIMH B COOTBETCTBHU C IpebaB- 
JACMbIMY K HHM TpeOoBaHHsAMH. 

B cayyae, eCJId HMMYJIbCHbIN BCMOMOraTevIbHBIM pa3spaAy MouwemMy- 
u60 MepectaneT PYHKUHOHHPOBATh, PaspAAHHK OyeT MPOMOMKATh 
paOoTaTb Mp KauecTBe 3alIlMThI, COOTBETCTBYIOUIEM 3alIHTe HBbIHE 
CYIMLECTBYIOULHX Pa3pPpAHHKOB. 

IIfupoxoe mpuMeHeHHe ONHCaHHOrTO NApHHuwMa mpencraBnetca 
MaJIOBeEpOATHDIM. Tem He MeHee, IPH HeEOOXOJWMOCTH OH MC KCT 
6bITh HCNOb30BaH VIA CO3MAaHHA AHTCHHBIX MepeKkmOUAaTeICH C BeCb- 
Ma BLICOKHM K@¥eCTBOM 3all\HTbI MpHeMHuKa. 
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2. B. Jie6eneB, CBepxBbicoKoyacToTHbe ra30pa3pxAaHbie NpHoOophi. 
C6opsuk ctatei «CoppemeHHble mpo6eMbi 93uIeEKTPOBaKyyMHOH TeXHHKH» N03 
pen. T. A. Taryuosa, Pocsuepron3nat, 1956. 
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OCHHITJIOCKONHYECKHH HHIHKATOP K BOJIHOMEPY 


Cm yOenm V xypea A. H. Heanuunoe-Mapunckui 
1. Beenenne 


Hisamepenve AAHiibl BOAHbI B CaHTHMeTPOBOM jlHalla30He BOJIH 
NPOWSBOAHTCA C MOMOULbIO PC3OHAHCHBIX BOJIHOMePpOB c Mepecrpan- 
BaeMbIMH MOJIbIMM pesoHaTOpamu. Jin MHAWKalMH pesoHaHea HC- 
MCIb3Y!OTCH Pa3JIMYHble CHCTEMbI B 3ABHCHMOCTH OT pe@xKHMa PeHe- 
palin (UMINyJbCHbI HIM HenmpepbiBHbI) HM MOLIHOCTH reHepupye- 
Moro cHrHasa. 

B pexume HelpepbiBHOH reHepallMM HHAHKalMA pesoHaHca MO- 
KeT MPOHSBOAUTECA MO CTpesOYHOMy MpHuOopy (rambBaHomerpy). 
BelipsamMaeHHoe HalipaxkeHHe, CHHMaeMOe C_ TOJYIMpPOBO/HHKOBOTO 
eTeKTOpa BOMHOMepa, NofaeTca HOO HeNocpexcTBeHHO Ha MpH6op 

(puc. I,a), au60 ywepe3 ycHaHTeb no- 


Cra ao cTomHHoro ToKa (pyc. 1,6). Dror Meron 
= NOCTaTOUHO IpoOCcT WH COecneunBaerT BbICO- 

y KYIO TOWHOCTh H3MepeHHi, OmnaKko npH 
y MaAJIbIX CHrHalax ONpeleseHve pesoHau- 

gy . ca C TIOMOMIbIO CTpeOouHOrO mpHoOopa 3a- 
TpyaHaetca. TipHMeHeHHe Ono HUTeJb- 

c_ aaeeranicar =" HOPO YCHIMTeIA MOCTOAHHOTO TOKa OObIU- 


HO HE JdeT XOPOIUX Pe3yJIbTaTOB, TaK 
Kak B CAyY4de MaJIbIX CHrHaJIOB BeJIMUN- 


8 (”) Ha cCHPrHala jelaeTcd con3MepHmoli 

Pe. C COOCTBEHHBIMH IUfyMaMu Hu zApehdom 
Ce = ycuHreia, Takum o6pa30M, HHaMKalHA 
m0 mpHOopy Maer XOpolive pesysbTaTbl 

| 7 TOJIbKO B CAy4ae JOCTATOUHO CHJIbHbIX 

oy) curHasioB. Tak, Jia BbITyCKaeMbIxX B Ha- 


eee ; CTOAMIEe BPEMA BOJIHOMepOB CaHTHMeTpo- 
ac. I. CnocoObl HHAHKaHA ) ee | = | 1 
pH HaMepeHHM gaune Bon- BOTO AHaaz0Ha THTIOR 30-MM u BCT-10 
HbI B Hellpe pbIBHOM pemxume HaHMe@CHbIUNAan MOULHOCTE Ha BXOJTe, N1O- 
(a, 6) 4 B uMMyabcHOM pe- TPeOHaA WIA H3MePeHHH, COCTAaBJIAeT CoO- 
«aMe (6) B Cayyae Mpoxoa- orpercTBeHHo 100 u 300 mxer. 

aes sae eo ine sid B pexaMe UMNYyipcHow renepa 
} ~renepatop; 2—pasaasxa; 3- WIM AMILIMTYLHOH MOMYAWHH HCTOUHH- 
soaHoMep, 4— neTeKtop; 5—u3- Ka KONeOAHHH WHAHKAUMA pe3s0HaHca 


MEPHT@AbHBIA MmpH6Op; 6 — ycuH- 
Teib; 7 — ocunsasorpad. YacTO IpPOH3SBOAUTCH Ilo OCILUJIOrpapy 
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(pvc. 1,e). Hanpsxxenne c aeTeKTOpa BOMHOMepa, HMeloulee POPMY 
orH6alolleH BbICOKOWACTOTHOPO CHTHaJla, MOMaercA Ha OCWAOrpaP 
yepe3 YCHIHTeIb. T]pH rakoM MeTOZe MOMKHO paOcTaTb Kak C OOJIb- 
IMMH, Tak H C BeCbMa Ma@JIbIMH CHrHaJiaMH. IIpHMeHeHHe OCIHIIO- 
rpada JaeT BO3MOXKHOCTh KOHTPOJIMPOBaTb pemKumM reHepalkwH (op- 
MY HMIYJIbCa, HaJIHUHe MHOPOBOJHOBOCTH, MPpaBHJIbHOCTh YCTaHOBKH 
HallpaAKeHHH Ha KJMCTPOHe B CJlywae KAHCTPOHHOrO reHepaTopa 
uv wp.). Hecmorpa Ha oveBHAHbIe MpewMyllecTBa, NPHMeHeHHe ycH- 
SIHT@IA H OCWMIOrpada CHJIbHO yCIOKHAeT annapaTypy H3MepeHH 
I! HeIMpHrOAHO JIA H3MepeHHH B HelMpepbIBHOM PexXHMeE, 


B HeKOTOPBIX CJ1y4anx JIA HHAUKAUHU pe3s0HaHCa B HMMYJIbCHOM 
DexKHMe TeHepalluH MPHMeHHeTCA CHeUWaJIbHbIM WMHTeTPpHPyIOWlHlt 
VCHIMTe@JIb C BbIXOHOM Ha CTpeJIOUHbIN MpHoop. 


Takum O6pa30M, BOMpoc H3SMepeHHA JVIHHbI BOJIHbI B HelpepbIB- 
HOM peKuMe revepawuyn pu pabore c MaJbIMH CHTHaslaMH ocTaeTca 
B 3HaUHTeIbHOH CTelleHH HepelleHHbiM. B cayuyanx, Korma Takue 
U3MepeHHaA OKa3blBaloTCH HeOOXOMMbIMH, HAYT MO NyTH swHOO HC- 
MOJIb30OBAHHA BbICOKOUYBCTBUTCJIbHbIX TaJIbBaHOMETPORB, JIH60 TIPHMe- 
HeEHHA CHelMaJIbHbIX YCHIUTeeH MOCTOAHHOTO TOKAa. 


2, TIpHHiWM OCWUHIOCKOMMYeCKOrO HHAMKaTopa 


B ocHoBy mpu6opa nomokKevo HCMOb30BaHHe YCHHTeA Mepe- 
MeHHOrO TOKa, Ha BXOA KOTOpOrO Nomaerca HallpsxKeHHe H60 He- 
MOCPeACTBEHHO C JleTeKTOPa BOJHOMepa (HMITYJIBCHBIM PexKHM H pe- 
%*KUM AMIVIMTYHHOH MOAYJIAUHH), wHOO NepemMeHHOe HallpsKenHe, 
osyaaeMoe Cc MOMOIIbIO BHOpOMpecbpa3z0BaTena H3 NOCTOAHHOFO 
TOKA MeTeKTOpa BOJHOMepa (HeMpepbIBHbIH perxkuM). 

Kpome yCHsIuTeIa vw BHOpompeocbpa3so0BareJA, B OCILHWUIOCKONHYe- 
CKHH HHAHKATOP BXOAAT 3JICKTPOHHO-JTyyeBad TpyOKa H 6OKH WHTAa- 
HHA, WOKa3aHHble Ha OoK-cxeme puc. 2. 

B orsmune of ocuHasorpahda 610K 3JIeKTPOHHO-AyyeBOH TPyOKH 
He wMeeT pasBepTKH. Ecuim oTBvieubca OT 3anaun Ha6womeHuA Cop- 
MbI CHrHadla B HMIMyJIbCHOM p@>KHMe, MpHMeHeHHe Ppa3sBePTKH He AB- 
IseTCA HEOOXOAHMBbIM. OTcyTCTBHe Ke PasBePTKH 3HAUHTeIbHO YIPo- 
lilaeT OOulyIo CXeMy MmpHOOpa HM CHHKaeT TpeOoBaHHA K YCHVINTeJIO, 
movoca MpomycKaHHaA KOTOPOTO JOJDKHa HaxOHTbCA B Mpemewax OT 
50 ey no | Mey. Hwxkunii mpeges mosocbi MpomyckaHHA AHKTyeTCH 
pa6oToh BuOpompecbpasoBaTeA HW YaCTOTOH CCROBAHHA MMIMYJIbCOB 
B HMITYJIbCHOM pe?%KHMe TeHepallHvH, BePXHHH mpeseA — WWINTe-Ib- 
HOCTbIO HMIIYJIbCOB. 

OTkKa3 Of Da3BePTKH Jlaer BO3MOMHOCTH CeNaTb IpHOOp Mavio- 
ra6apHTHbIM. TaKHM oOOpa30M, HCKJIIOUCHHe Ppa3BePTKH ABJIAeTCH 
MOJHOCTbIO OIPpaBaHHbIM. 

IIipm H3MepeHH JVJIMHbI BOJIHbI B HEIIpepbIBHOM Ppe2XKHMe C Ma\JIO- 
MOULHbIM HCTOUHHKOM KOJIeOaHHH TOK Ha BXOJe YCHJIHTeJIA MOKCT 
ObITb BECbMa Mal (NopsaKa | mKa vu MeHee). Bxognoe Ke compo- 
THBJIeHHe YCHJIMTeA ROJKHO ObITb HeBeHKO (Mopadka | Kom) 
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C YHeTOM YCJIOBHH paOoTbl KpHcTawiMyeckoro yetekTopa. Tostomy 
AAA NONYYeHHA 3HAYMTeAbHOO OTKJIOHEHHA JIy¥a Ha 3KpaHe 371eK- 
TPOHHO-JIy4eBOH TPyOKH YCHIHTeIb MOKeH O6slalaTb OO/IbLIHM 
KOSPMHUHEHTOM YCHVIeHHA. | 

C BbIxOla yCHJIMTeIA HallpaxKeHHe Womaetca Ha BePTHKaJIbHbIe 
OTKIOHAIOMUIMe T[JlaCTHHbI 3JIeKTPOHHO-yyeBoH tTpy6ku. Pesonanc 
B P€sOHaTOpe BOMHOMEePa ONpeleAAeTCA MO MAKCHMaJIbHOMY OTKJIO- 
HeHMIO Jly4¥a (MpOxOAHOH BOAHOMep) HJM 10 MHHHMaJIbHOMY OTKs0- 


HeHHio §=(a6COpONHOHHBIH BOJHOMep, Hallpumep, BOJIHOMep THMa 
35-HM). 





Puc, 2, Baok-cxeMa OCUHAMOCKONMYeCKOTO HHAHKAaTODA. 


/—BuOponpeoc6pasosatenp; 

2—-YCHANTe@ Ab; 

3—6BA10K NHTANHA S1IEKTPOHHO-ayuesoll Tpy6KN; 
4-- BHINPAMUTE Ab. 


TakuM oO6pa3om, ocuHIocKonMuecKHit HHAHKaTOp 3aMeHAeT 
CHOMKHBIH H LOPOFOCTOMILMA OcUMAOrpad, HalpHMep OCLHAOrpaphl 
THMop 25H unu 3O-4. 


3. TipwHunnnaabyaa cxema H KOHCTPYKUHA OCU IIOCKONHYeCKOrO 
HHJ.MKatTopa 


TIpHHwHnvadbHad cxemMa mpHOopa, usroroBeHHoro B naboparo- 
PHH SJIeKTPOHHHIX MpwHoopop MOM BB xogze yue6uo-nccnenOBAaTe.Ib- 
CKOH paOoTbi, NoKasaHa Ha puc. 3. Heo6xoxzHmMo OTMeTUTDb MpocToty 
MpHOopa, coMepKallero JMU HeCOMHEI YCHIUTeAb Ht 3JIEKTPOHHO- 
Ayyesyo TpyOKy c yMpouleHHbIM 6.10KOM muTaHusa. Tlapamerppr cxe- 
Mbl YCHJIHTeJIH TakKe TIPHBeeHb! Ha puc. 3. B vensax o6becneyeHns 
OolbUloro KOSPPUUKeEHTa YcuMeHNA H WMpoKoO nonocI Mpollycka- 
HHUA MPHMeHeHbl BbICOKOYACTOTHbIe MeHTOAbI c OoubUlOl KPYTH3HOI 
XapakTepucTuku (6)K4 mw 6/19). Jaa sauKsuqauuu uaBonOK BxO1 
YCHJIMTeJIA CelaH KOaKCHaJIbHbIM. B wenw yipaBrawureh cerKH 
AaMtbt O/K4 UMeeTcaA MOTeEHIHOMETP perysHpOBKH ycuseHusa, Maxcu- 
MaJIbHOe HallpaakeHie Ha BbIxXOJle ycuvIuTeta cocTaBsaer 100—150 6 
pH TOKe Ha Bxoxe NopsaKa | mKa. 

B OcIHJWIOCKOMMYeCKOM HHAWKaTOpe IpHMeHeHa Tpy6Ka Tula 
8J1029 c quametpom 2aKpanHa 70 mm. MakcumasbHoe BxogHoe Ha- 
npwaKeHHe OOecMeyHBaer OTKOHeHHe Aya TO BepTHKaIH Ha 60— 
65 mm, OnHako NpHMeHeHve TpyOKH Takoro AMaMeTpa He ABAAeTCH 
HeoOxoHMbIM. Tipu Hcnomb30BaHHH TPYOKH C MeHBUIHM HaMeTpoM 
MOTYT ObITb 3HAUMTEIbBHO YMCHbIeHb! raGapHTbl mpu6opa u elle 6o- 
Jee yilpoleHo MHTanve TpyOKku. Tax, B WaHyHOH KOHCTPYKULAH JWI19 
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TIMTaHHA TPyYOKH COOpaH BbNIPAMHT@lb Ha BbICOKOBOJIBTHOM KCHO- 
Tpoue JILIC. BpommpamsenHoe HnanpsxKeHue papyHo 1100 6. Ecan 
B3ATb TpyOky Tuna 5JIO38 (mHamerp 3KpaHa 45 mM), TO WIA ee 
HATaHHA MOMKeT ObITh HCIOb30BaHO HallpsKeHHe nopsaKka 400— 
500 e. Jia nuranwa sToH Tpy6KH MOKHO peKOMCHLOBaTh Lake 
GecTpaHCopMaTopHylo CxXe€MY YABOeCHHA Ha CeJICHOBbIX BbIIIPAMH- 
TeIAX (pH HalpsaxKenuuH ceTH 220 B). 

B Of0Ke TpyOku OMHChIBAaeMOM KOHCTPyKUMH HHZHKaTopa HMelOT- 
Cd TOTEHIUMOMETPHI peryJIMPOBKH APKOCTH H COKYCHPOBKH, a TakKe 
yeTaHoBKy Jlyua MO BepTHKaJIH WH FOPH30HTaJIv. Onnako HaamHune 
ABYX WocvyieqHHx He HeoOxonumo. Ta6OaputTsl mpuOopa moryT ObITb 
3HAYHTeCJIbHO YMECHbILEHBI. 

OciWIOCKONMYeCKHH HHAUKaTOp ObIJI HCMbITaH B co4ueTaHHH 
C OMHCHIBAeMbIM Hake BHOpoMpecbpasz0BaTeseM Ha YCTAHOBKe HH3- 
KOFO YPOBHA MOL,HOCTH C KJIHCTPOHOM, paOoTarlolluM B Helpeppis- 
Hom ‘pexkuMe. IIpu BecbMa MaJIOM BbICOKOUaACTOTHOM CHTHavie (MOIL- 
0CTh MeHee | mker) Obl MOyYeH YBepeHHbIN OTCUeT pesOoHaHca 
BOJIHOMepa TpoxoHoro THI. 

IIpuH6op Obl uCMbITaH Tak*Ke pH H3MepeHHH VJIMHbI BOJIHDI 
B HMUYJIbCHOM peoxKHMe TeHepallun (6e3 BHOpoMpeobpa3z0BaTea) Ha 
yCTaHOBKax BbICOKONO YPpOBHA MOULHOCTH C MarHeTPOHOM H Ha ycTa- 
HOBKe HH3KOrO YPOBHA MOLIHOCTH c KsHCTPpOHOM. MicnbiraHns noKa- 
3au YROOCTBO NMpHMeHeHRA OMWCaHHOPO MpH6opa. 


4, KonctpykuHa BuOponpeobpa3zosateaa 


TIpuniHivabian cxeMa BHOponpeoOpa30BaTeA MpHBemeHa Ha 
puc. 4. 

B xKayecTBe MpepbipaTesia HCMOb3yeTCH TeserpadHoe pene no 
yany TPM, muTaemoe lepeMeHHbIM HallpaKeHHeM 6 6B, TonysaemMbIM 





Pue. 4. I]pnuuunuanbHad cxeMa BHOponp eoOpa3zoBarTeaa. 


Or NOHWKarollero Tpauccopmatopa (7Tp/ ua puc. 4). B neppwyHol 
enw STOTO TpaHcdopMaTopa UMeercA MepeMeHHOe CONPOTHBJIeEHHE, 
C MOMOIMbIO KOTOPOrO perysupyeTcaA peKHM paOoTH! pewe. 
TlocrosHHbIH TOK, NowyuaeMbld OT MeTeKTOPa BOJIHOMepa, M0- 
aeTcaA Ha NOABHKHBIN KOHTAKT pede — Bxon BHOpoTIpeddpa3zo0Ba- 
Teaa. [loaBHxKHbIA KOHTaKT 3alIYHTHPOBaH €MKOCTbIO H COMPOTHB- 
NCHHeM, Ha3HayeHHe KOTOPbIX — OGecrieyuTh GesonacHyro padoty 
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AcTeKTOpa BOMHOMepa (Mpu padoTe pene BuOponpeobpaszo0zatensi 
BO3MOXKHO BHITOPpaHHe MOMYIPOBOAHHKOBOrO eTeKTOopa). JiBa ue- 
NOABHKHbIX KOHTAKTa peJie MOAKJNIOUCHbI K BbIXOMHOMY TpaHcdop- 
MaTOpy, Cpe€QHAA TOUKa KOTOPOrO 3a3eMJieHa. OmbIT NoKa3san, 4TO 
aMMJIMTya BbIXOMHOrO HallpaAxKeHHA Moyyaerca HaHOo/buleli mon 
KOI¢@MHMWNeHTe TNancpopMauuu Tpaucdopmatopa, MpHu6AUsUTeJIbHO 
paBHoM TpeM. Heo6xoqHMO oOTMeTHTb, YTo sNdpdepenwHpoBaHite 
(pAMOYPOJIbHOro CHrHada TpaHcdopMatopom (puc. 5) ucnomp3yer- 
CH MOMe3HO TWIt MOBbIMICHHA aMIMJIMTYAbI BbIXOMHOPO HallpsxKeHHa. 


HUE 


™ 


& 
HANpPAHCe, 
“a Coitode 
MPQHeopMaimopa 





Puc. 5, Pa6ora Bu6ponpeo6pasospatTena c muddbepenunpyio- 
IMM TpaHcpopmaTopom. 


BuOponpeoOpasoBatTesb CMOHTHPOBAH OTMeJIbHO OT OCILMANOeKO- 
fa. KoncrpykuHa ero Mpocra u ue tTpe6yer Kakolt-1u60 cnoxKuHOl 
Hadaiku. Tipu MoutTaxe 6blIo O6palleHo BHAMaHHe Ha 3KDAHHPOB- 
Ky Aa YMeHbIWeHHA HaBpoyoK. Jia TOH Ke WeIH BXO HU BbIXON 
BHOponpecbpa3s0BaTeA MMeIOT KOaKCHaJIbHOe ycrpoiicTso. 


5. Saksoyenne 


OcuNocKonHYeCcKHH HHAMKaTOp oTsMYaercA MpocroTol cxembl 
 KOHCTPyKUMH HW yobeH B OOpaulenun. J]na oOHapyxKenHA pe3o- 
HaHca Npu W3MepeHHH JJIMHbI BOJHbI OCIMWIOCKOMMUeCKHI MHMHKa- 
TOP BNMOJHe MOKET 3AMeCHHTb SJCKTPOHHHIM ociuMsorpad. Tipume- 
HeHHe HHANKaTOpa c BuOpOMpecbpa3z0BaTeeM MO3BO/AeT MpoH3BoO- 
AUTbh OTCUeT JVIMHBI BOJIHBI pH paOoTe c MaJIbIMH CHrHadaMH B He- 
NIPepbIBHOM pekKuMe TeHepalinn. 

OmucanHblid HHAMKaTOp MOKeT ObITb PCKOMCHAOBAH WIA IipHMe- 
H€HHs B JlaOOpaTOPHbIX YCMOBHAX C JIOObIM pe30HaHCHbIM BOJHOMe- 
POM CBEPXBbICOKHX UacToT. 


JIHTEPATYPA 
1. «TexuuKa H3Me@PeHHA Ha CaHTHMeTPOBLIX BOAHaxX» mon peg. FT. A. Peme- 


3a, <Copetckoe panuo», 1951. 
2. OnncaHHe BOTHOMepos BCT-10 nu 35-HM. 
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NOBbDILEEHHE MPEJEJIbHOMW YACTOTDI 
HW HAJLEXKHOCTH HOHHOPO NPEOBPASOBATEJISA YACTOT DBI 
C MOMOLUbIO HACbBILAIOWAAXCH JPOCCEJIEM 


Kano. mexn. wayk, Oouenm I, -, Weswenxo, 
uno. C. I, O6yxose 


Bapenenue 


Vouuble Mpeo6pa30BaTeid YaCTOTbI MOryYT MPHMeHATLCA IIA We- 
‘eli HHAYKUMOHHOTO Harpepa Ha YacToTax Mopsagka 1—3 Key uw ANA 
ene 3IeKTpONpuBona Ha Yacrorax NopsaKa 100—500 ey. B nep- 
BOM Cjly¥ae BaxKHO MOJYYNTS OT Mpeo6pasoBaTesA BOSMOXKHO OouIb- 
WIYIO UaCTOTY IIpH He CJIHINKOM 2KeCTKHX TpeOoBaHuAX K opMe KpH- 
BoH BbIXOQHOrO HampaxKeHuA. Bo Bropom CJlyyae BaxKHO TOJYUHTb 
(bOpMy KPHBOH, BO3MOXKHO MeHbille OTMMUAIOULYIOCH OT CHHYCOMAHI. 

Kak MopblileHve rpeqebHOH YaCTOTbI, Tak H MOMyYeHHe CHUy- 
COHUMaIbHOH COpMbI KPHBOH OFpaHHYHBalOTCA BPpeMeHEM BOCCTAHOB- 
le@HHa YUpaBAIOWLWX CBOMCTB CeTKH B HOHHOM mpxHOope. 

PaccmMoTpHM HeKoTopble ocOGeHHOCTH paOOTbI BeHTHJeH B lipe- 
oOpasoBaTede YaCTOTHI, HHBEPTOPHOE 3BEHO KOTOPOTO BbINO/HEHO M0 
CXeMe HapauletbHoro HHBepTopa. CxemMa HHBepTOpa MpeActaBwiena 
a pwc, 1, OCUMCrpamMMa Hallps2KesHA Ha MpHOope Noka3aHa Ha 
puc. 2. B TeyeHve HeKOTOpOrO BpeMeHH Toce TalleHHA nmpHoopa 
MOTeCHUMAA aHOMa OCTaeTCH OTPHILaTeJIbHbIM, 3aTe€M OH IlepeXxOHT 
yepe3 HYJIb H CTAHOBHTCA TMOMO%KHTCIbHDIM. JIA HOPMaJIbHOH pa- 
6OTbI HHBepTOpa Heo6xozuMo, 4TOOI 3a Bpema VU, MoKa HallpAKenHne 
Ha MpHOope MeHbille MOTeHIMala 3aKWraHHA, yipaBJAlollee MeH- 
CTBHe CETKH HOJHOCTbIO BOCCTAHOBHOCD, T. e. Ob > Bo, roe Go — Bpe- 
MA BOCCTaHOBJICHHA yipaBsasemMocTH. BpemMa BOCCTaHOBJIeHHA yopaB- 
JIMCMOCTH SABJAeCTCA BeAHUHHOH, XapaKTepHOW MIA KaKgoro THMa 
BeHTHJeH, H OHO HO HEKOTOPOH CTeNMeHH 3aBHCHT OT MapaMeTpoB Ce- 
TOouHO wemu., Hazsopem 0 BpeMeHeM, MIpeOcTaBJIAeMbIM CXeEMOH Ha 
BOCCTaHOBeHHe  YynpaBaaIOUlNx cBolicrs ceTkH. Ha sBeruauny 
BAMAeT OTHOINeHHe YacTCTb! COOCTBEHHbIX KOvIeOaHHH KOHTypa, Co- 
wepxKaulero Harpy3ky, TpaHcdopMaTop H KOMMYTHPYIOWIMi KOHJeli- 
caTop, K uacToTe yipaBsieHua. Ec 3T0 COOTHOWeHHe MeHHeTCA 
B mpexetax 0,3—0,6, To pa6ota HHBepTropa MpoTeKkaeT HOPMaJIbHO 
[JI. 3}. 
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Koriia 4"acToTa cOOcTBeHHBIX KO.leOaHHH O.1H43Ka K UacToTe yipas- 
‘e@HHA TPH MaJibIX Harpy3kax, MopMa  HallpsxKeHHA Ha BbIXoTe 
61M3Ka K CHHyYCoumaabHon ( pue. 3,60), HO BpeMH#, MpesocTaBsAemoe 
CXeEMOH Ha BOCCTAHOBJeHHe YMpaBJIAeMOCTH, Maio, H YCTOHUMBaA 
paOoTa HHBepTOpa HeBO3MOKHA. 





Puc. 1, CxemMa aBToHomHoro HHBepTopa’ Puc, 2, W3menenne nanpaKeHHA MEXKAY 
C KOHZeHcaTOpHOd KOMMYTALHeA (Na- aHOAOM H KaTOZOM BeHTHAA B Mapad- 
padmeIbHOro HHBepTopa). J@JbHOM HHBeEpTOpe. 


B o61lacTH Harpy30kK, 6H3KUX K KOPOTKOMY 34MbIKaHHO, paspAl 
KOHJeHCaTOpa HOCHT allepHosuuecKHl xapakTep, (~opMa KPHBOH BBI- 
XOAHOrTO HalipaxkeHua O1H3Ka K MPAMOYFOJIbHOH, H BPeMA, Mpeso- 
CTaBsIAeMOe CXeEMOH Ha BOCCTAHOBJeHHe YyMpaBJISeMOCTH, Heory- 





Puc. 3. BbIxoqHoe HallpaAKeHHe Ug H HalpaxKeHHe MeXKAY AHOAOM H KaTOZOM 
BEHTHJA U, B ABYX(a3sHOM MapaeNbHOM HHBEPTOpe. 


a—b Cy4ae, kKOrga HINpAKeHHe Ha BLIXOMe OTANYAETCH OT CHHYCOHALI; 6 — B cay4ae, Korma 
HallpaKeHHe Ha BHIXOAe GAH3KO K CHHYCOH WaAbHOMY. 


cTHMO Maso. HanOonpuiee BpemMs, IpelocTraBIsemMoe Ha BOCCTAHOB- 
NeHHe YIIPAaBJAIOWIKX CBOHCTB CeTKH, MOKer ObITb NOMyueHO NpH 
uH006pa3sHoH opMe BbIXOMHOTO Hallpsxenua (puc. 3,a). B 3Tom 


T 
cayyae O= 7 4H, CCMOBATebHO, Mpeketbuylo wacToTy uMHBep- 
1 
TOPa MOMKHO OMpewemuTb Kak i npea = 4%, 


30] 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


B Tpexda3HoM UHBepTOpe COOTHOMWeHHe MexKAyY MepHowom 7 au 


T 
6yReT HeCKObKO HHbIM {puc. 4): 4 —=-—. a 3HauuT, 


9 = 
ALAN MaAKC 


! 


PP aa 


Jina Toro 4TOObI MOBbICHTb MpeeIbHyIO YacTOTy paOoTbl Mpe- 
o6paso0BaTeJA, HEOOXOAMMO YBeEJIHYHTb BPeMA, MpeMOCTaBAAeMOe Ha 
BOCCTAaHOBJIeHHe YIpaBJIneMOCTH TIpH MOpMe KPHBOH BbIXOAHOPO Ha- 
ipaxKeHHHA, Ou3KOH K PH. 3,a. 

Jlia yeedueHHa HayexKHOCTH paOoTbl HHBepTopa Mpu CHHYCOH- 
aAbHOH PopMe KPHBOH BbIXOAHOFO HallpAKeHuA TakxKe Heo6x0HMO 
yBeM4eHHe BPeMeHH, MpeOcTaBAeMoro CXeMOH HA _ BOCCTAHOB- 
jieHve YIpaBJIAeMOCTH, C TEM UTOObI HMCTb HEKOTOPbIM 3allac ycTOH- 
YABOCTH Ha cyyah ToTUKOOOpasHoro 
U3MeCHCHUA HATPy3KkH. 

KpomMe ykKa3aHHbIxX TpYAHOCTeH, 
HpH CO3MaHHH MOHHBIX npeoOpa3s0BarTe- 
JeH WaCTOThE MpHXOAHTCA CUMTaTbCA 
C TeM, 4TO HWOHHbI€ MPHOOpbl HMeIOT 
OrpaHHueHHylo OOJacTb TIPHMeHedHA, 
Tak KaK OHH FpOMOBIKH, HeCTOMKH K 
BHOpalwAM H CPpaBHHTeJIbHO HeOuro- 
Beunbl. [lostromy BeCbMa 3aMaH4HBbIM 
Puc. 4. Hanpawennue Mexay ABJIACTCH UCMIOUb3SOBAHHe NOVYUIPIBO,1- 
aHOAOM H KaTOAOM BeHTHA B  HHKOBBIX IPHOOPOB AIA WeseH mpeoo- 

MDE Rp asHOM) MERE DIODE: pasosaHua uacToTH. MHBeptop ua M0- 

JIYHPOBONHHKOBbIX MpH6opax MoxKeT 
OMITb NOCTPOeH Ha MPWHILHMe MCNOMb3OBAHUA TPHOWa B PeKHME KJIIO- 
ya, Oguako lIpw OFpaHH4eHHbIX MOLIHOCTAX CYLLeCTBYIOULMX THTIOB 
HOJYNPOBOAHHKOBBIX TPHOAOB HeJIb3q MOYYHTbh NMpeoOpaszo0Barevb 
waCTOTbL ZOCTaTOUHOH mMouHOocTi. Tlostomy B mpeocOpa30BaTesax ua- 
CTOTHI cpeHell MOILHOCTH MOXKeT HaHTH NPHMeHeHHEe BeHTHJIbDHO-KOH- 
TAKTHDIH HHBepTOp. McceqOBaHHA, Pe3yIbTaTb! KOTOPbIX MPHBOLATCH 
HWoKe, TWOKaSaIH, TO Takve TpeoOpa3so0BaTeJIH UYACTOTH! HiMeloT PAL 
i{PCHMYILCCTB Nepey| HOHHBIMH IpeoOpa3s0BaTeAMH. 





pumMenenve Hacbilaloulnxca ppoccesen B npeoOpazoBare1ax 
YacTOTHI 


IIpumMeneune HacbIlilalouluxca jpocceseH B CXCM€AX BBITIPAMJIe- 
Ha paccmoTpeHo B pa6otax ®. Konnembmanua u IO. I. Toacroro 
JI. 1], Pa6ora nacbiulaollNxca ApocceyleH B HOHHbIX MmpeobpasoBa- 
Telnx paccmotpeya M. M. Axogucom [JI. 2]. B ycraHopKax c HOH- 
HbIMH JIpHOopaMH HacbIlllalollvecA POCceIH 3aMeAIAIOT Hapacta- 
Hic OOpaTHoro Halips#KeHuA A YMCHbIMAIOT erO aMIIHTYLY, MOSTOMY 
MOINHOCTh Wpeo6pa30BaTeA MOKEeT ObITb 3HaYHTCJIbHO yBemHueHa. 
M. M, Axonue yKa3biBaeT Ha WeslecooOpasHocTb MpHMeHeHHA Hacbl- 
WaoOlWlHxcnH ApocceseH B CX€M@X HHBEPTOPOB WIA YBeHYeHHA MOII- 
HOCTH peoOpa3z0BatTe.A. 
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B sadopaTopHu MpOMbIWIeHHOH 3JJIeKTpoHHKH MOV npumexenue 
HaCbiWaloulaxca ApoOcceseH HCMOIb3OBaHO VIA NOBHIWeHHA Mpejyerb- 
HOH YaCTOTH! HHBepTropa c KOHeHCaTOpHOH KOMMYTallHen (HH. 
B. A. Coxovtos [JI. 4]) uw gaa noBbiieHva ycTtolunBoctu pa6oth HH- 
BepTopa C KOHJCHCaTOPHOH KOMMYyTalleli Ip BEIXOHOM HampsaxKe- 
HHH, 6HW3KOM K CHHYCOHZaIbHOMy (ux. C. I. O6yxos [JI. 5]). 


Poab HacbIlamulHxca WpocceseHh B HHBEpTOpe 


PacCMOTpHM 3/ICEKTPOMATHHTHble Mpoleccbl! B HHBepTOpe C KOH- 
ACHCaTCPHOH KOMMYTAallHeH MPH HaJIM4HH Hacblllalowuxera Apocce- 
‘eit (puc, 5). 

XapakTepHcTHKa  Hacbilaole- 
roca MpooceA HMeeT Pe3KO BBIpa- 
*KEHHDIA YUaCTOK HacbIWeHHA (Puc. 
6,a u 6). TloauMaruwunpanne Hacbl- 
UalOULerOcA ApPOcceJIA MOCTOAHHBIM 
TOKOM CMeLLaeT Hayao KOOPTHHAaT 
Ha BeTHYHHY Fo, 

HauHem paccmMoTpenue mpouec- 
COB C MOMeHTa PropeHHa mpH6opa A 
(puc. 5). Hacbmiarwuuiica mpoc-F 
celb B Welw BeHTHIg A wMeer 7 
MaJIyIO HHIYKTHBHOCTh, Tak Kak p 
pH WporekaHHH MIpAMONMO TOKa 4Ye- 
pe3 BeHTHIb OH HacbIlieH, H ero 
paOdovad TOoUKa, oOlpemeisolat oe—K— 

HHAyKIMIO BM Hallps2KeHHOCTb 0- Puc. 5. CxeMa napadamenmbHoro HH- 
aa H, pachovaraeTca Ha MOJTOTOM pepropa c kacbimalouHMuca Apoc- 
yuacTKke KPHBOH HaMarHHWBaHHA CeJIHMH B AHOAHBIX WenAX HW KOH- 
(rouka J Ha pHc. 6,a). KomMMyTv- A€HcaTOpaMA, BKJIOYeHHbIMH Napan- 

e 7 ACHbHO BEHTHAAM., 

pyIOUlHH KOHReHcaTop C, 3apaxKeH 

Tak, 4TO ero NpaBanA OOK1aaKa nG- 

jTOKUTeIbHAa. B apocceste Hy HeT TOKa, H ero paoboyen TOUKON s1B- 
IM€TCH TOUKA VO. 

B Moment BpemMenH ¢ = ft) (puc. 7) Ha ceTKy BeHTHIA BH i0- 
aerca OTMMpPAaOlluii HMMybc, WH BeHTHIb 5 HauHHaer MponycKaTb 
TOK. KOMMYTHPYIOILHH KOHReHcaTOp Oymer paspaAKAaTbcA Yepes LWeMNb, 
COCTOALLYIO H3 ropsiwero mpHOopa Bb, ropautero mpuH6opa A, zpoc- 
cenenh HI, u A/JIp, B Teuenwe nepHonka KomMMytaunu wpoccesnb HZ, 
B Wenu avyoma BenTua A, mpekpallaioutero pa6oTy, 6ymer HacbI- 
IeHHBIM. PaOouamd Touka nepemelllaeTca MO KPpWHBOH HaMarHHuyBa- 
HHA H3 NomoKeHuaA J B MomomeHHe 2 (puc. 6,2). Pa6bouaa TouKa 
Apoccena HJ, lo KpHBoh HAaMAaTHYUMBaAHHA IepeMeCTHTCA H3 MOVIO- 
*KeHua 5 B nMomoxKenve J. Takum o6pa30m, o6a Hacbilllaloulwxca 
Wpoccetn He OyMyT OKa3bIBaTb BIHAHUA Ha Mpowecc KOMMYTAILH. 
Hekotopoe yBelwueHHe BpeMeHH KOMMyTalHH (Af = fy) — ¢,) mponc- 
XOMHT 3a C4eT HHAYKTHEHOCTH paCCeHHHA HacbiUlaiwouluxcn Apocce- 
Jen. 
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Tlocae tforacaHHa BeHTMIa A TOK KOMMYTHPyiolllero KOHDeHCa- 
ropa mpotekaet no koutypy: H/[,, Hy, Bextuab B uw uenouxka rC, 
(OyHTHpylolulad BeuTHIb A. Tlog mecTBHeM 3TOrO TOKa HawvHHaetca 
nepemMarnuunBanne H/I), BcaemcrBue “ero ero HHAYKTHBHOCTb pe3KO 
Bo3pacraer (yuacTok 2-3 kpHBol Ha puc. 6,2). B Moment 7? Bce Ha- 





6) 
Pue. 6. 


@— KPHBaH HAMarHHUHBaHHA Ne pMaA0Og; 6 — OcCUHANOPpaMMa HaMarntil- 
YHBAHHKA Ne pMadl.10Rn. 


apaAxKeHHe KOMMYTHPYIOllero KOHZeHCaTOpA, T. e. HaTIPAKeHHE MeXK- 
fay TOuKamMu / wu 3 Ha puc. 5, mpwsioxwevo kK mpoccemto HI, (kpupas 
u,, Ha puc. 7). HanpsaxeHwve Ha KOHeHCaTOpe, WYHTHpy!Ollem 
BCHTHJIb, a CJICQOB2TebHO, H Ha BeHTHIe, paBHo Hyo. Ilo mepe 
34pAna STOTO KOHAeHcCaTopa OOpaTHoe HanpsxKenue Ha BeHTUIe Oy- 
eT BO3PacTaTb, a HallpsxKeHHe Ha Wpoccele yMeHbIUWaTbcA. B Mmo- 
MeHT fp HaMmpsKeHve Ha Wpoccesle MeHHAeT 3HaK, a B MOMEHT fy Ha- 
lipAMKeHHe Ha BeHTHJI€ MeHAeCT 3HaK, MepexOAA OT OTPHLaTesIbHbIx 
3HaYeHHH K MOMOKATeIbHEIM. OtTpuimaTenbHoe HallpaxKenue eli- 
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CrBYe€T HA BeHTHVWIb B TeyeHHe Bpe- 
MeuHw OT ¢; 40 ¢,. [Ipu 3sTOM MOMeHT 
MpOXOMKMCHHA Hapa KeHUA Ha BeH- 
THe Yepe3 HYJIb CIBUTraeTCA BIpaBo 
OTHOCHTeCIBHO TOUKH fs. Takum o6pa- 
30M, SHAYHTCIbHO YBCJIH4HBaeTCA Bpe- 
MH, B TeyeHHe KOTOpONO aHOj OTpPH- 
llaTeeH M0 OTHOMWeCHHIO K KaTOy, 
T. €. BPeMA, IpeOCTaBJIMeMOe CXEMOH 
Ha BOCCTAHOBJeHHe YyIIpaBJIAeMOCTH 
ceTKH. B pe3yibTaTe TakOTO BHOK3- 
MeHeCHHA (OpMbI KpHBOH HallpaKeHHA 
Ha BeHTHJe yaeTod, BO-MepBbIX, ye- 
JWUHTbh MpeReIbHy!O YaCcTOTy HMHBep- 
Topa B 1,5—1,7 pa3a Hu, BO-BTOpHIX, 
oGectieuuTbh OO/bUIyYIO YyCTOHUHBOCTD 
HHBeEpTopa K TOWUKdIM Halpy3Kuv TI pw Puc. 7. Kpusple H3M@HECHHA Ha- 





BhIXOHOM HallpsxKeHHH, OIHGKOM K IIpaxkeHHd B CXeMe pHc, O. 
CHHYCOH Te i— MexXAY TOUKaMH J H 3; 2-— MexK- 
7 ay Toukamu J w 2; 3— mexay TouKa- 
HM3mMeneuHe (DOD MDI HallpyxKeCHHA, MH 2 WO, 


NeHCTBYIOWCrO Ha BeHTHJIb, HUMeeT H 

Apyrok cmpic. OCHOBHDIM (PakTOPOM, OlPaHHYWBaIOUL4M CpOK CJTyxK- 
Obl Ta3OHalOJIHCHHbIX THPaTPOHOB, SABJIAeTCH Tak Ha3blBaeMOe 
«KecTUueHHe». YcTaHOBJIeHO, ¥YTO MKecTYeHHe MpovNcxoAuT Ooslee HH- 
TEHCHBHO, CCH OOpPaTHOe HAaMpAKeHHE BEHTHJIA MMeeT KPYTOH poOHT 
iwapactaHua. Ilosromy mpHMeHeHHe Hacbillawluinxca Apoccesell, 
VMeHbINaIOIWUX CKOPOCTb HapacTaHva OOpaTHoro HalnpaAKeHHA, y3c- 
IMUMT CpOK CTyKObI NpHoOopa. 


SKCHepHMeHTabHOe HCCIeqOBaHHe WHBepTopa Cc HACHILLAWLIHMHCA 
ApocceSMH B @HOMHbIX WelnmAx 


BAHaHHe Hacbillawouluxca ppocceseH Ha opMy KPHBOH Halps- 
MKeHis M@KLY aHOOM MW KaTOJLOM BeHTHJIA UCCeOBaOCb B JBYX- 
(ha3HOM HHBepTope (pune. 5) c WebiO MOyYeHHA MAaKCIiMaJIbHOH 4a 
CTOTbI Ha BbIxOe HHBepTopa [JI. 4]. 

Ha puc. 8,a mperzcTraBsena OCIMIOTpaMMa HallpsxKeHHA MOKILY 
TouKaMH / u 3 Ccxembl pw YactoTe uHBepTopa | 700 eu. STo *e Ha- 
NpmKeHHe AOKHO Oblto Obl ObITb Ha BeHTHMe B CxXeMe Oe3 Hacbl- 
lkaiolleroca Apoccesia Ww KOH/eHCaTOopa. 

Ha puc. 8,6 lpencrapeno HallpsKenve Ha BeHTHWJIe Mp BKJTIO- 
“YeHHH B AHOJHYIO Melb HaCbililarollerocs JIpocccmA i KOH WeHCaTOpa 
HapasvieIbHO BeHTHJHO TIpH Tow %#Ke Yyacrote. Kak BHANO H3 OCIW- 
JOrpaMM, BpeMS, B TeyeHHe KOTOPOrO HallpsA*KeHHe MCKAY aHOOM 
H KaTOJOM OTPHUAaTebHO, B 1,9—2 pa3a OoublIe BpeMeHH, B TeUe- 
Hille KOTOporo aHO OTPHILaTeeH MO OTHOWeHHIO K KaTOy B CxeMe 
6e2 Hacbilllaiouleroca 2pocce.ls. 

ITo NO3BOHIO Ha CepHHHbIX THPaTpoHax TP-5/2 noBbICHTb MIpe- 
IesIbHy!o 4YacTOTy AByxdasHoro HuBepTopa c 1 000 vo 1 700 ex. 
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McceopaHve BAHAHHA HaCbIUalolluxca ApocceleH Ha MOBbIIUe- 
Hue YCTOHYHBOCTH HHBepTOpa MPOH3BOAHJIOCh Ha Tpexa3HOM UNBep- 
Tope |JI. 5], cxema KoToporo tpeycTaBsieHa Ha puc, 9. 





Qt) 





6) 6) 
Puc, 8, Ociuu110r paMMbI Ham pA KeHHH B CX€ME Pplic, 5, 
a@— MemwaAy TOUKaMH J H 3; 6 — MeKAY TOUKAMH 24H 3; 6 — MERAY ToukamMa fn ? 


Ha pue. 10,2 MpuBedena OCLHJIOrTpaMMa HallpsoxKeHHA Ha BeH- 
THe B HHBepTope 6e3 HacbIlawlluxca ApocceseH B aHOmHO wenn, 
Ha puce. 10,6 — Hanpskenvwe Ha BeHTHJIe C HaCbIllawlluMca poc- 
cemem. Kak BuIHO HB OCIKMIIONpaMM, 
BpeMA Ha BOCCTAHOBJICHHe yilpaBviAlo- 
UMX CBOHCTB CeTKH BO3POCIO TIPHMepHO 
B 2 pasa (c 35 mo 65). 

Bpiwio WpoBpepeHo Tak%Ke MOBbIUMLeHHe 
YCTOHYUBOCTH HMHBeEpTOpa MpH TovwyKaXx 
HarpysKu. M3smMeHeHwe Harpy3KH MpoBo- 
JWIOCb Ha OAHY UW TY Ke BOIMUMHY 1A 
WHBepTopa 6e3 Hacbllljalolleroca Apocce- 
Jn HC Apocceem. 

[IpH orcyrcTBHH Apccceld yro., Mpeyo- 
CTABIAeMbIN Ha BOCCTaHOBJIeHHe yipaB- 
JIAFOULHX CBOHCTB, YMe@HbIUJaICA HaCTOJ1b- 
KO, UTO IIPOHCXOANA CPpbIB HHBeEPpTUPOBA- 
HHA. Takoe Ke H3MeHeHHe Harpy3kKH B 
cCxeMe C HacbIllaloulHMucaA  ApPocces- 
MH He MPHBOAWIO K CPbIBY HIBepTHPO- 





Puce. 9. Crema rTpexdasnoro 
HHBepTopa, BaHHi. 
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a) 6) 
Puc. 10. CcunanorpaMMLi Hanpsaxennit B cxeme pue, 9. 


a@—MexKAY TOUKaMH JH ?; 6 —- Nex AY TOUKAMH 2H 2. 
BeHTHbHO-KOHTAKTHBDIH ~HHBEPTOp 


B 93TOM Mpeo6paszopaTesie BM€CTO THPaTPOHOB IIPHMCHEHbF He- 
yiipaBAaemMble BeHTHIH, 4 PYHKUMM yIpaBJIeHHA BbINOHAIOTCA Mexa- 
HHWeCKHMH KOHTakTaMH. JLo HacTosulero BPCMeHH KOHTAKTHBIC 
mpeo6pasoBaTe.lH NIPHMCHAIOTCH TOJIbKO B MaJIOMOLIHBIX BHOpoNpe- 
O6pasopaTeax H B MOIUHBIX BBINIPHMHTeAX MPH HCNObIOBAHHH 
HaCbIWalollHxca poccesieH. BeHTHbHO-MexXaHW4eCKHH HWHBepTOP 





+ 
/ 
vA 
o _ 
Puc, 1!. Cxembl BEHTHAbHO-KOHTAKTHDIX HHBEPTOPOB. 


@ -— omnoma3sHoro; 6 — Tpexasnoro. 


aBAeTCH mpeocOpasopaTemem Ha opesHHe MOUIHOCTH. Pa6ora koil- 
TAKTOB CBOJHTCA K Pa3MbIKAaHHIO OOPaTHbIX TOKOB BeHTHJTeH. 

O6patumca K cxeMe pue. Il,a. Wycrb xouraxt K; 3aMKHYT, TOK 
nporekaer yepe3 By u Ky. Kommytupyioulwit Konfencatop ©, s3aps- 
KaeTcH Cc YKa3aHHOH NowapHoctTbio. Ecu Tetlepb 3aMKHYTb KOH- 
takr Ko, He pa3mbiKaa Ky, emKoctb C, 6yeT pasps2KaTbCaA yepes 
B,, Bo, Ko, K, uw 3anper Bextumb B,. Torna uepes AK, Oyxer mpote- 
KaTb MaJIbiti O6paTubli TOK BeHTHAA By; STOT TOK MOKer SbiITb MerKo 
pa3opBan KoHTaKToM 4K}. 

IIpopepKka oOnmucaHHOTO NpHHUHNa MpOBOAMach Ha Tpexda3HoM 
BCHTHJIbHO-MexaHHyecKkom mpeoOpasoBatese (puc. 11,6). 

KoxntakTHoe ycrpolictso cocTtoso u3 SOapaOaHa, spallaemoro 
IBMraTeseM MOCTOAHHOTO TOKa, HW POJHKOB, CBAZAHHBIX Cc Oapa6aHomM 
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CHIOH TpeHux. Bapa6an Obl BbIMOMHeH B Bue GakenUTOBOTO UN- 
MHApa C C€KTOPaMH H3 JaTYHU, KOTOPble COeCXMHANHCb C MHHYCOM 
HCTOUHHKa NHTauHa. Tpw powvKa, pacnoulox%KeHHble NO OKpyXHOCTH 
OapaOaHa, CBA3aHbI C COOTBETCTBYIOLLMMUY LeNAMH Tpexa3Hon cxe- 
Mbl. IIpu ppallenun Oapa6ana ocyulectBiserca KonTaKtT. Han6onp- 
uieH CKopocTH BpalteHun 3000 06/mux coorpercrsyeT uacrota 
100 ey. 

CHATEI€ OCIWWIONpaMMbI NOATBepxKLaloT MpuHLAN padorer ycrpoil- 
crBa. PopMa HanpsxkKeHMA Mexazy TouKaMu I u 3 (puc. 12) anano- 
rHYHa KPHBOH HalpsAKeHHga Ha THPaTPpOHe B aBTOHOMHOM TDpextbas- 
HOM HHBepTope, 

Jl BCHTHJIbHO-MeXaHH¥eCKOPO HHBePpTOPa BaKHbIM (baKTOPOM 
ABAACTCH CKOPOCTb HapacCTaHHA TOKa Mp BKJIOUCHHH KOHTAKTOB. 





Puc, 12. OcluusaorpaMMa nanpaxKeHuit B cxeme puc. 11,6. 
@— MeEKAY TOUKAMH 2H 3; 6—MeKAY TouKaMH | H 8. 


Ecau KOMMYTHPYIOULMe KOHJCHCaTOpPhI IPHKJIOUeHbI K TeM KOHILAaM 
NePBHYHOK OOMOTKH HHBePTOPHOTO TPpaHciopmaTopa, K KOTODDIM 
OpHcoe,\MHeEHbl WH KOHTAKTbI, TO KOHTYp KOMMYyTalluH Gyner wMerTb 
BECbMa MéJIYIO HHAYKTMBHOCTb. TOK KOMMYTALLHH, a c.1eMOBATe/IbHO 
H TOK BKJIIOUaIOWeroca KOHTAaKTa, OyeT HapacTaTh OYeHb OSbICTpO, 
BOHENCTBHe Yero BO3MOMKHO MPHBapHBaHve KOHTAKTOB. 

TlosvoMy KOMMYTHPYIOIWNH KOHeHCaTOp culeyeT PNK IOUATD 
KO BTOPHYHOH OOMOTKe Tpancdopmatopa, Torga B KOIITYD KOMMY- 
TAMMIE EOHLeT HHAYKTHBHOCTbh paccedHuA TpaHcdopmatopa, KoTopaa 
Over OfpaHHYHBaTb CKOPOCTh HapacTaHuA TOKa Mp KOMMYTAalMH. 

iopHunad O6MoTKa TpaHcdopmatTopa OObI4HNO TBuAMeTCT DOMOT- 
KOI BbICIUCrO HalpsKCIHA, MOITOMY TakOe BKJUOURHHE ABJISCTCH 60- 
ee BMITOAHbIM HU C TOUKH 3peHHsA HCMOJIb3OBaHHA KOHJelcatTopa. 

}CHTHJIbHO-M€X@HH¥eCKy!O KOMMYTAIHIO MOXKNO IPHMCHUTb B CY- 
HIECTBVIOMLUX THMAX BHOPOMpecbpaso0BaTevIehH MIT G6e3bICKPOBOH iKOM- 
MYTALWHH, YBCIM4MBAaIOILeH CDOK CJIYXObI KOHTAKTOB. 


BbiBObt 


{. Hacbiiarouimeca 2poccesu, BKJIOUeHHbIe B AHOMHYIO WeNb BCH- 
TIWICH, H KOHZCHCATOPHI, MpuCOeIHHAeCMbI€ MWapaJWIe@IbHO BeHTH.IAM 
B UapaJIesIbHOM HHBepTope (ABISAIOWMeCA BbIXODHBIM 3BeHOM I[pe- 
OOpasopaTela YaCTOTbI), MO3BOJIAIOT: 
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a) NOBbICHTh MpeesbHyIO uacTOTy paGoTbl HHBEpPTOpa; 

6) MOBbICHTbh YCTOHYMBOCTh HHBePTOPa TIPOTHB CPbIBOB HHBepTil- 
NOBaHHA IIpH ToJ4UKax Harpy3KkuH. 

2. Tlpenenbuyro uactoTty paOorbl WHBepTopa MOXKHO MOBLICHTb 
B 1,5--2 pa3a Mo cpaBHeHuio Cc HHBepTOpoM 6e3 HacbIillalculixcs 
7poccevleH. 

3. B HeKOTOpHIX CJyyanix MOryT HaHTH MpHMeHeHHe BeHTHJIbHO- 
KOHTAKTHBIG HHBeEpTOPphl Ha MaJIble H CpeAHHe MOLIHOCTH. 


MPHAOMKMEANE 
PacueT HalpaAmweHHA Ha BeHTH1e 


OnpezemuM HanpsAxKeHHe Ha BeHTHJIe B HeENPOBOAAMLyiIo YacTbh MepvHoOsa MpH 
HaJIMUHH Hacbillaouleroca ApocceA B aHOZHOH Wen BeHTHA H KOHAeNCaTOpa, 
LIYHTHpyloulero BeHTHb, BxstroyenHHe 3THX 3eEMeCHTOB B CXe€My MPH COOOTBET- 





J 


Puc. 13, Cxema ofHod (ha3n napaa- Puce. 14. Hanpsaxenne, melictBywumee 
J@IbHOFO HHBeEpTOpa AIA pacueTa MeKAY TOYKAMH J HW 3 B cCxeMe 
HallpAxKCHHH Ha BEHTHAe, pre: 


CTBYIOWLEM BLIOOpe MapaMeTpOB Hacbilkalouleroca ApoccewA WH KOHReHCaTOPa, KaK 
YKa3bIBaIOCh BbIMe, MOSBOIH€T H3MCHHTb (OPMY KPHBOH HanpaAKeHwA MeKY 
aHOJLOM HW KaTOIOM. 

KOHTYp, BO3TeHCTBYIOUIMH Ha OPMy HanpaAKeHHA MeKDY aHOMOM HM KaTO- 
OM, MpeacTaBsAeH Ha pue. 13. Compotrusamenue r cayKHT AA OTpaHHyenHa TOKA 
paspawa KOHJZeHnCaTOpa y4epe3 THpaTpOH pH OVepeAHOM 3aKHTaHHH. 

B TOM cay4ae, KOrMa MeMaTebHO NOMYYHTD HaHOObLyIo YaCTOTy ABYyX- 
(a3Horo HHBepTOpa H HA BbIXOZe MOMYCTHMO HMeTH HallpsAKeHHe, OTVIMUAalOULeecs 
OT CHHYCOHABI, HallpAxkKeHve Ha BeHTHJe B HeEMPOBOAALLy!O YacTbh NepHosa 6y eT 
H3MeCHATLCA NO JIHHeEHHOMy 3akOHy. B TOM Xe cyyyae, KOl'ga HanpsAxKeHve Ha 
BbIXOne 6M3KO K CHHYCOHAaIbHOMY, HanmpsAxKeHHe Ha BeHTHIe H3MeHAeTCA NO 
CHHYCOHMaJIbHOMY 3aKOHY. 

Jlaa pacueTa HamnpsxKeHia Ha BeHTHJe BaKeH HavaJbHbIn Y4acTOK H3Me- 
HeHHA Haipaxkenua (cpa3sy nocne noracaHua THpaTpoHa). 

Jima sToro y4acTKa MOMKHO MpHHATb, YTO pH mMOOOCH Popme BbIXOMHOrO Ha- 
TIPAKeHHA B MepBble MOME€HTHI BPeMeHH MOCe MoracaHHa THpaTpOHa MeV 
TOUKaMH / wu 3 (pune. 13), NpHOKeHO HanpsAwKenHe, JHHEHHO BO3pacTatoulee OT 
OTPHUATeIbHbIX 3HaYCHHH K NOMOKUTeNbHBIM (pHc. 14). 

AviaJIMTH¥eCKH BXOZHOe HallpaxKenne, TeHcTBylOllee Ha KOHTYPp, MOXKHO 3a- 
MHCaTh B CwIeMyIOIleM Buse: 


Ugy (f) = Go (— 1 -+ kf), (1) 

WH B ONnepaTOpHod PopMe ; 
Uae (P) = Uo (—1+), (2 
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roe Uy)—- HavaabHbld CKa4OK HallpaAxKeHHA Ha KOHTYpe; 


k= — yraosoi Koo Ppuuneut, ompedeamiouni cKopocTh HapacTaHMsa Ha- 
Il px KEHHA. 


SanduieM HallpakKeHHe Ha BeHTHe B OMepaTOpHod dopmMe B Rue: 


* 


b \ 





U as ; 
9 | 
re 9 = TEs 
t==1rC; 
Rae 
OOF 


x 
Ilo n306paxenuio U,(p) xeTpyaAvo NOwydHTbh BbIPAKeHHA A.A HaNpsAKeHUA 
* 
Ha BeHTHJe w, (ft). 


OjHako NIpH 3TOM NOWYYae TCA CJMMUKOM TPOMO3AKOe BbIpPAaKeHHe, MOITOMY 
(PHMeM HeKOTOpPbie YIpPolawoulwe AOMyuUe:iMs. 

Tak KaK Be.IHUHHa AOSaBOUHOTO COMPOTHBACHHA Ff B IlenH KOHAeHCaTOpa 
HeBeJHKa, TO MOMKHO NDPHHAThb: 


a? < we. 
Toraa 
Magee ere 
o? = wy —- a? = OH. (4) 
3 TaKoM caryyae 


7 (t) = (kt — 1) [1 ~— e— cos wot] — ate 7 sin a,f + 


k —af.: 
-+ kt + a e Sin Wof. (5) 
VuHTbIBan, 4TO 
Qn v 
Oot = Ft H T, ax 0, 
a Take, 4TO 
v 
Ros a = 9, 
HOJYUHM: 
= ~al k : 
u,({t) = kt —1I+e COS Wot -+ Dy Sit et}. (6) 
0 


ICH CKOPOCTh HapacTaHuad HanpaxKeHHA Mada MO cpaBHeHH'o Cc coGcTBeHHOs 


TacTOTOH KOHTYpa u } == 4G = 7p > Morya: 
Z 4t er 
u,(t) = ee Ite COS Wo. (7) 
00 
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Ecan mpeHe6peub 3aTyXaHHeM CROOORHBIX KONeOaHHil KOHTypa, cocToalero 
13 Hacblualolleroca Apocceta HW KOHAeHCaTOpa, TO H3 (7) MOxKHO OMpeseHTb 
peaeH cOoOcTBeHHOK YacTOTbl KoNe6aHHH Wo 3TOTO KOHTYPa. 

Uactota cOOCTBeEHHBIX KONe6aHH KOHTypa AOAKHA JeKaTb B npemenax 
OF Wo= Wy HO Mo=2Hy, C4e w, — YacTOTa HhBepTopa. Takum O6pa30M, fMpH 
ROMeHeHHH YaCTOTH! HHBepTopa HeOOXOHMO H3MECHATb H co6cTBeHHyIO YacTOTy 
KoneGaHHH KOHTYpPa: 


] 


Vic’ 





Kak yxe yka3biBaocb, BeHYHHa MHAYKTHBHOCTH Hacblllaiomeroca Apoc- 
ced IIPHHATA MOCTOAHHOH Jin yimpouleHHA pacueta B MeHcTBUTeTbHOCTH KC 
OHa H3MeHAeTCA B 34BHCHMOCTH OT NOJORKeHHA pa6ouell TOUKH Ha KPHBOH Ha- 
sarHnynBpanua. Ilosromy co6ctseHvaa yacToTa KOHTypa MO*#weT 6ObITh Ompedejc- 
Ha AWUIb npH6amxKeHHo Kpome Toro, "pw K3MeHeHHn HauabHOrO NOAMArHHYH- 
BAHHA NOTOKeHHe HavanbHok TouKH 2 (puc. 6,c) 
1I3MeHAeTCA, B CBA3H C 3THM H3MCHHCTCA TakKKe 7 ll)-3 
i CpeMHAA HHAYKTHBHOCTb Hacbililaiouleroca 
upocceia, Tak KaK H3MeHAeTCA YaCTHYHbIM WAKA 
licpPCMAFHHYHBAaHHA, KOTOPHIN ONnpemeAeT HAAYK- 
THBHOCTb Apoccesa. 

HM3meneuHe mocTtosHHOrO MOAMArHHYABaHH 
(lO3BOAeT 8B HeKOTOPHIX TpemeaxX W3MCHATb 
CO6CTBeHHYIO YacTOTy KOHTypa, YeM MOXKHO 
BOCNONb3OBaTbCA MPH SKCMEPHMeHTabHOH M0,- 
fOHKe 4"aCTOTbI COOCTBEHHBIX KOJIeOaHHK KOHTYpa 
«og K TpeOyeMOH BeJIMUHHE. 

PexuM pa6oTh! mpeoOpa30Bpateta YacToThl, 
(IpeMHAaSHAYeHHOTO WIA MHTAaHHA aACHHXPOHHbIX 
aBMraTeneH, XxapakTepH3yeTCA TeM, YTO HalpxA- 
sKeHHe Ha BbIXORe OH3KO K CHHYCOMaJIb- 
HOMY. 

B 3sTOM cayyae BaxkHO O6ecNneyHTh YCTOHYHByIO paOoTy HHBepTopa pH 
rouuKax Harpy3KH. Jima pacuera TakHX peKHMOB yHOOHEe NOMb30BaTbCA BbIpa- 
*KeHHem (6), mpeoOpasoBaHHbIM K BAILY: 





k2 + ws 
u* (tf) = kt —1— eo ——z— sin (wot + 9), (9) 
® 
0 
Wr 
se, aay 


Tlo (9) na pue. 15 nocTpoeia B KavecTBe NPHMepa KPpHBan HalipAKeHHA 
a BeHTHIe (KpHBaa /) mpH W3MeHeHHH HanpAxKennA Ha KOMMYTHPylOlleM KOH- 
meHcaTope COOTBeETCTBeHHO KpHBOH 2. 

M3 noctpoexua BHAHO, YTO BpeMA Ha BOCCTAHOBJICHHE YIIp aBsIAIOLWAX 
cBolicTB CeTKH yBeM4¥HBaeTCA Oslaroapa M3MeHeHHIO MopMbI KPHBOH HanpaAkKe- 
HHA Ha BeHTHJEe. 

BerwuwHy THNOBOM MOWLHOCTH HacbialolWlerocs ApocceA B yCTaHOBKaXx MA 
AOBBILICHHA TIPeMebHO YaCTOTbl MOXKHO MPHHATh paBHOH AA AByXa3Ho!r'o 
MHBepTopa: 


Pepe 02R a. (10) 


ie Bb Py -— MOULHOCTb B 3BeHE NOSTOAHHOTO TOKA HHBepTopa. 


B ycTavoBKax, re HacbialoulHicaA Mpocceb HCNOIb3SyCTCH did MOBbILIeCHHA 
VCTOHMHBOCTH HHBepTOPa MPOTHB CPbIBOB HHBePTHPOBaHHA, BeAHNMHa HauaJib- 
(oro cKauka oO6patTHoro HampsxKeHuaA OyAeT MeHpblile. IlosToMy THNOBax MOLL- 
HOCTh KaxK@oro H3 ApocceteH Oymet Tak?Ke MeHbIIe. 
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Aina tTpextbasnoro HHBepTOpa O6ulad THNOBag MOLLHOCTD Bcex Apoceeteh 
OyneT He G6obUle BeAHYHHEI, aBaemoly dopmyno# (10). 

[TpH6m Kennan OUCHKa YCTaHOBJeHHOH MOUIHOCTH Hacbilllaouwuxca Wpoc- 
Cefed NOKAasbiBaeT, YTO YCTAHOBJICHHad MOILHOCTh O6aBoyHOro o6opyjoBaliia 
H€ CAHUIKOM CHJIbHO yHOpOmKaeT ycTaHosky. 
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PACHPETEJIEHHE TOKA NO MOBEPXHOCTH 
HAKAJIEHHOrFO OKCH]HO'FO KATOJIA 
B HOHHDIX ITPHBOPAX 


Kaxo. mexn. waynx B. A. Coboaes 


1. Bepezenne 


Harpy30uHaad CHOcO6HOCTh HW JOJTOBEYHOCTh HOHHbIX MpH6opos 
C HakaJICHHbBIM KaTOOM — ra30TPOHOB H THPaTPOHOB OMpeReAIOTCH 
B TiepBylo O¥4epeb KaYeCTBOM MIPHMeHAeCMOFO B HUX KaTORa UH Mpa- 
BHJIBHbIM BbISOPOM PexkuMa ero padorTHl. 

B HacTosiiiee BpeMA B ra30TPOHaxX HM THPATPOHAX HCMOMb3yeTCA 
B MNOAABIAIOWUeM OOJIbIIMHCTBE CIyYaeB OKCHIHbIM KaTO MpAMoro 
‘iH KOCBeHHOTO HarpeBa B CBA3H C PAAOM MpeHMYyHlecTB OKCHAHOrO 
KaTOHa MO CpaBHeHHlO C KaTOMaMH JIPYFHX BHJOB. 

IIpu pacuere H KOHCTpyHpoBaHHH KaTOXOB ra30TPOHOB MW THDpa- 
TPOHOB B HacTOHUlee BPeCMA HCXOAAT H3 CAeMywlero. 

CuutTaloT, uTO B HOHHbIX MpHOopax BCeRCTBHe KOMMeHCallHH 
OTPHIlaTebHOrO OObeEMHOTO 3apAa BICKTPOHOB MOJIOMKUTCbHbIMY 
MOHAaMH, OOpa3ylOIWNMHCA B MWa3Me pa3pAaa, CpeqHAA MVIOTHOCTb 
TOKa NPHMepHO OAHHAKOBa Ha BCeH MOBePXHOCTH KaToOa, Kak Ob! 
HH Oblla cslo*KHa KOHDUrypalnA STOH NMoBepxHocTH. B cBa3M Cc TaAKHM 
MpeAcTaBleHHem KOHMHrypalnA KaTOa BLIOUPAeTCA TOJbKO H3 YCI0- 
BHU MOJYYeCHHA MAKCHMaJIbHOH SKOHOMHMYHOCTH KaTOsla, paBHOMeDp- 
HOH TeMMepaTVDbI ero MOBePXHOCTH MH MPOCTOTbI KOHCTPYKTHBHOrO 
BLINOHeEHHA. Ulupokoe pacnpocTpaHeHue NOYYHIH KaTOJbI B cop- 
Me ILHJIMHApOB C BHYTP@CHHHMH MPOOJIbHbIMU peOpamu (THPaTPOH 
TP1-40/15), unauHapoB c HapyXHbIMH MIPOMONbHbIMH HW Tonepeu- 
HbIMH peOpamu (THpatpouw TP1-2,5/2) ur. mn. 

ITHMH Ke cooGpaxkeHuAMH, a Tak>Ke coo6paKeHHAMH BPeMeHH 
pasorpeBa KaToa HW TipefoxpaHeHHA CeTKH OT HalblieHHA Ha Hee 
Oapwa c KATORa PYKOBOACTBYIOTCH TPH BbIGope TeOMeTPHH, KOHMYe- 
CTBa H Pa3MepoB TEeIVJIOBbIX IKPAHOB KaTOIa. 

IMUTHPYlOWlad MOBePXHOCTb KaTORa pacCcCuHTbIBaeTCA IPH 3TOM 
NYTeM jJleIeGHHA 3aMaHHOTO aHOMHOTO TOKa MpHOopa Ha KMeKOTOPy!O 
MpelebHO JOMycTHMy!O IWIOTHOCTb TOKa Ha KaTone. Beanunua Mo- 
clewHeH YCTaHaBJIMBaeTCH 3aBOQaMH MYTeM aHaJIH3a pe3yJIbTaTOB 
HCNLITAaHHA KaTONOB Ppa3JIHYHbIX TIpHOopoB Ha CPpOK Cy KObI. 
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IIpu arom oO6paillaeT Ha ce6a BHHMaHHe U4pe3BbluaHHO CHJIbHbIII 
pa35poc MaHHbIx O CpoKe c1yKObI KaTOOB pasHOlH dopMbr H pa3- 
MepOB pH pa6oTe AX C PaBHbIMM CpeAHHMH MWIOTHOCTAMH ToKa. IIpu 
THLATeJIbHOM @HaJIH3@ MOXKHO OOHAPYKUTb OMPeNeCHHYIO 3aKOHO- 
M@PHOCTb STOTO pasOpoca, COCTOALLYIO B TOM, UTO KaTOAbI C CHAbHO 
)a3BHTOH PeOpucToH MOBePXHOCTbIO H MaJIbIMH PaCCTOAHHAMH MeX- 
Ay peOpamw iMelor, Kak MNaBMJIO, MeHbINMH CpOK CJly*KObI, YeM Ka- 
TOAbI c 60ee Npoctow KonMurypawuen. Ira 3aKOHOMePHOCTD, a TAaK- 
Ke ACceOBaHHe BHeLIero BULA BbIXOAAWMX H3 CTPOA KaTOOB H 
comocTaBseHie TeOPeTHYeCKHX H SKCTePHMeHTAJIbHbIX MaHHbIX O06 
IMMCCHM OKCHAHOTO KaTOMa C WaHHbIMH O MpaKTHYeCKH HCMOb3ye- 
MBIX MJIOTHOCTAX TOKA Ha KaTOaX MPOMBILIJICHHbIX NMpHOopoB Mo3Bo- 
TAIOT MpeANoOKUTb, TO cylulecTByrollee cehuac mMmpecraBsenne 
O PpaBHOMepHOM PpaciipeseeHuH TOKa MO KaTONy ABJIAeTCA OMIHOOU- 
HbIM. 

Samaua HacTOAulel pa6OoThl cocTosyia B 3KCIePHMeHTaAbHOM 
HCCJIEMOBAHHH paciipeslesenuaA TOKa MO MOBEPXHOCTH OKCHZHOPO Ka- 
TORa Ta3s0TPOHOB H THPaTPOHOB UM oOMmpeeeHHH MaKTOPOB, BIHAIO- 
HlMx Ha paclipeneseHve ToKa Mo KaTosy. 

Ilenb MpoBewewua CepHn SKCMepMMeHTOB TaKOTO pola COCTOUT 
RB HeoOxOJHMOcCTH HayYu4HOro o60cHOBaHHA PacucTHBIxX WapaMeTPOB 
KaTO1a, BbIDPaAGSOTKH PCKOMeHAAallH MO KOHCTPYKTMBHOMY ero ocbopm- 
JIGHHIO H pa3pa6oTKu GOoslee coBepilieHHOH MeTOMKH pacueTa MoO- 
PPeBHbIX OKCHHHbIX KaTOIOB Ta30TPOHOB HW THPATPOHOR. 


2. Pacnpeensenve TOKa nO KaTOAy B HelpepsiBHOM pexXHMe 


a) Meroduxa npoeedenua akcnepumeHTos. IKCNePpHMeHTaJIbHOe 
H3y4ueHHe pacipeseleHHa TOKa M10 MOBepXHOCTUH KaTOa B HOHHOM 
mpHOope MoxKeT ObITb OCYLIECTBJICEHO C MOMOIIbIO CueLYIOWUX Me- 
TONOB: 

a) Merton XomoqHOro 30Ha, IPH KOTOPOM O IVIOTHOCTH ToKa Ha 
KaTogqe Cy/inr no MOoTHOCTH OecNopawOUHOrTO 3BIeKTPOHHOrO HIN 
HOHHOTO TOKa Ha XOJIONHBIA 30HA, MOMeLIeCHHbIM Tepem ccotTBert- 
CTBYIOLUM Y4acTKOM KaTosa. 

6) Metron HakaJleHHoro 30HJ,a, IPH KOTOPOM 30H]. H3roTaEwH- 
Bacred H3 TOTO Ke MaTepHasla, YTO WH KaTON, pacNomwaraeten nepe 
HOBePXHOCFbIO KaTOa H HarpeBaeTCA CHeWMaJIbHbIM TOOTpeBa- 
Teem Hau JIyuencllycKaHveM Cc KaTona. O MoruyocTu TOKa 4a Ka- 
TOe CYAAT TO TOKVY Ha 30H MpW CoeMHeEHHY ero C KATOJICM. 

B) Mero;, CeKIHOHHpOoBaHHoro KaTOa, pH KOTOPOM Karey Jle- 
JHTCA Ha HW301MPOBaHHble pyr OT Apyra cekuwuu, HMeHOIHe CaMo- 
CTOATe.IbHbI€ BbIBOAbI, KOTOPble MO3BOJIHIOT BKAIOUATL B Ka?Ky!O 
CeKIUNHO H3MCPRICJIbHbIn MpHOop u OMpeeIATh pacmpemedenHe ToKa 
Mo KaTosy. 

Ilepsble Ba MeTOXa HMe€IOT TO JLOCTOHHCTBO, YTO He TpeOyroT cy- 
HLECTBEHHbIX HAapYHIeHHH KOHCTPYKIUWUM KaTowa Hw BCSrTo KaToyHOro 
y3.la, HW, TakKHM OOpa30M, O¥eHb yHOOHbI AIA O6cleOBaHHaA TIpo- 
MDIHI@HHbIX THNOB TasOTPOHOB Hw THpaTpoHoB. Oyuako, Kak lloKa- 
3bIBalIOT TeopeTHueCcKHe COoOOpaxKeHua uw MpoBeyleHHad Np BbIMOVI- 
ot 
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HNCMHH HacTOsSLeH padOoTbhl SKCIepHMeHTabHad MpoBepka TplHMeHH- 
MOCTH STHX MeTOLOB, 06a OHH MO3BOMAIOT NOJYYATS TOIDKO MpHOsH- 
*KeHHOe IIpeAcTaBeHHe O XapaKTepe pacipeeseHHA TOKa Mo M0- 
BepXHOcTH KaTOoa. 

Merox CeKUMOHHpOBaHHOrO KaTola OOlaqaeT TEM JLOCTOHHCTBOM, 
uTO OH JlaeT HemocpecTBeHHble, HawOosee AOCTOBepHble ManHble 
© pPacnipexeteHuH TOKa Mo KaToxy. B cBa3M c 9THM aHHbl weTor 
uw Obit HCMOsIb30BaH B HacTOAUeH paOoTe B Ka¥ecTBe OCHOBHOrO Me- 
Toa, HECMOTPA Ha TO, ITO ero NpHMeHeHHe TpebyeT cyllecTBeHHoro 
YCHOKHCHHA KaTOAHOFO y3sla SKCMePHMeHTAaJIbHOH JaMMbl. Criewi- 
AJIbUbIe SKCICPHMEHTHI, NPOBeeHHble B Mpolecce BLIMOHEHUA pa6o- 


Thl, MO3BOJIMJIM yCTaHOBHTb, ¥YTO CONPOTHBJICHHA 
BBOJLOB, IIPOBOROB WM W3MePHTeJbHbIX MpHOopos tf 


B IL@MAX CCKUHH He BHOCAT CYULeCCTBeHHDbIX = I0- 2 

PpelwwHOCcTeH TIpH H3MepeHHu paciipeweeHuA TO- 

Ka 10 KaTOLy. f | 
Kenauuve MaKCHMA@JIbHO TIpHOJIM38HTbCH TIpH ‘Theta J 

paspaOoTke KaTOROB 9KCHePHMCHTaJIbHbIX J1aMil rr 


K CYULECTBYIOWLUM MPOMBILJICHHBIM THINaM KaTo- =F 
‘loB H BMecTe C TCM CO3LaTb HaHGoee mpoctyio 4 
HW HA@2KHYIO KOHCTPYKIHIO MOCTYKHIO OCHOBA- | 
HHeM JVIa paspa6oTKH mpHOopos, HMeIOULHX {LH- ' 
JIMHAPHYeCKHH CEKUMOHMPOBaHHbIM KaTO,L ¢ BHYT- | 
peHHeH OKCHAHPOBaHHOH MOBCPXHOCTbW. 
Karox, cxeMaTHuecKH H300PaxKeHHbIH Ha 2 
puc. 1, cOCTOa H3 YeTbIPeX KOJbMEBHIX CeKUHH J pyc. 1, Cxematnue- 
BbICOTOH 5 MM KaKad, 3aKpeMJIeHHbIX H30.1H- cxoe u306paxenne 
poBaHHO pyr OT Apyra WH MMeBLUMX CAMOCTOS- KOHCTPYKIMMH  CeK- 
TeJIBHbIC BbIBOLLI. I]pH MOHTaxKe OOecreqHBaJCA ee aaa 
MUHHMMAJIbHbI 3a30P M@MKAy ceKUMAMH (He 60- Sey aanoeadion dee 
see 0,5—0,7 um). Hakan cekilMH KaTola ocylle- Be PXHOSTbWO. 
CTBAAICA PaCHOvIOKeHHbIM BOKIPyr CeKIMH CilH- 
DaJIbHBIM NomorpeBatetem 3. TiaTebHoe okpaHupoBalve KaToRa 
TeMJIOBLIMH 9KpaHamMu 4 u 6 OOecIeunBasIO paBHOMepHy!o TeMiepa- 
Typy KaTowa. CMoTpoBble OTBepcTHa 5 B 9KPaHax MO3BOJANM KOHTPO- 
JMpOBaTb TeMnepaTypy KaTOya onTHyecKkHM mupomeTpom. IlpuMmeue- 
Hue JIBYX aHOZOB 2, PaCIOJIOKeHHbIX CHMMETPHYHO OTHOCHTEIbHO 
KaTOLa, MO3BOJIHIO HCKJIOUNTb OWIHOKH, BLISBAHHbIc HepaBHOMEPpHbIM 
AKTHBHPOBaHHeM TOBeEPpXHOCTH OKCH Ja. 


IKCHeEPHMCHTabUbIe MpHOOPb BbITIOJIHAIHCb C JHaMeTPOM CeK- 
wih Katona 8, 12 u 21,5 mu. Kato okcuauposajca WByxkap6onatT- 
HoH Mactoh cocrasa: BaCO;— 50% nu SrCOz — 50%. Jlamnpi 3a- 
MOJHAJIHCh @PrOoHOM No AaBseHua p = 0,4 Mm pr. cr. 


Bown paspabotanbl wu oOceqOBaHbl TakKe JIaMMbl, WMeBIIHe 
IKMAHHIpHuecKH CeCKUMOHMpOBaHHbIM KaTOR ¢ Hapy HoH padouek 
noBepxHocThio, Uernipe KoJIbieBbIe CeKIMH KaTOZa BbICOTOH 6 mM 
Kaxklaa Obiiu 3akperenbl Ha cbapcdbopopok TpyOouKke AMaMeTpoM 
5 mm. BHYTPb TDyYGOUKH BCTABJeH CHHpaJIbHbI BOMbiPpaMoBbIt No- 
norpepatentb. Kato Obl OKpyKeH ABYMA TeMVIOBLIMH SKpaHaMH. 
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BuyTpeHHuli SKpaH HMej CaMOCTOSTEIbHbI BbIBO, YTO NO3BOVIAIO, 
BKJHOUaH SKPaH B KayecTBe AHOsa, ONCHHBATb IMHCCHOHHbIe Kaue- 
CTBa CeKUMM KaTona. Kak 4 B JaMMax Hepsoro THMa, 30ecb UMeIMCh 
ABa DHCKOBbIX aHOja, PaCMOJORKeHHBIX CHMMCTPHYHO OTHOCHTeJIbBHO 
Katona. JIaMmbi STOPO THMa OTIMYANHCh Apyr oT Bpyra BesMuHtoli 
3a30Ppa M@KyY KaTOACM HU BHYTPCHHHM 3KPaHOM. Bp u3roropvie- 
HbI JiaMIMIbI ¢c 3a30pom 6, 8, 10 u 20 mm. Bee namnp Oblan 3ano.1- 
HEHbI APfOHOM Jo JlaB.leHua Pp = 0,4 mm pr. cr. 

OKCMePHMEHTHE TIpOBOAMANCh Wa CxeMe, MpemcrapAeHHol na 
pwc. 2. CxeMa MosBoa1a MpOM3BOHTb HCMbITAHHe B OHOM 43 ABYX 
De KH MOB: : 





Lp me 


Puc. 2. Cxema H3M€peHHA pacnpeweNeHuA TOKA MO CeEKILMAM KaTona. 


a) Bee cekulwu KaTowla coeqHHeHbI BMecTe yepe3 aMI€pMeTpb! uf 
HMCIOT PaBHbIH NOTCHHHa (HHKHee NoTOKeHHe Nepekmoyatess /7,). 
AHOsHBI TOK peryHpyeTca compoTHBeHvem R,. 

6) B wenn cexuni BBosatca peryJIMpVeMble CONMPOTHBJICHHA, TI0- 
SBOMAIOULHE = OCHHTb MOPpelWHOCTH, BHOCHMbIe CONpPOTHB.JeHHAMH 
aMI€PMeTPOB, TIPOBOJOB H BBOJOB K CeKUHAM, Kak noKa3a/u 9kKere- 
PHMENTHI, STH MOFpeMHOCTH HeBeIHKH M IIpaKTHYeCKH HeCcyllecTBeH- 
Hbt. Bsezenne conpoTuBwienHit Nospomao TakxKe OMPeeATb ycJio- 
BHA UCKYCCTBCHHOFO BbIPABHHBaHHA PaclipeleleHuA ‘ToKa. 

STa Ke cxXeMa MO3BoNAeT NPOMZBOANTS wecrenOBaHue pacnpc- 
TeseHHA TOKAa TO KaTOAy UpH paboTre NaMMbl Ha MepeMeHHOM TOKe. 
Jaa storo BpiKoyateiem K oTksroualorcs BOJIBTMeTPbI TOCTOAHHO- 
fo TOKa, a B aHOMHY!O UWellb BMECTO NOCTOAHHOTO HallpsxKeHNA BKMIO- 
qaercH MepeMenHoe HalipsmxKeHne. Jia olnssorpabuposanusa To- 
KOB CeKIWH KaTOZa ACMOMb3yIOTCAH UIyHTbI aMMepMeTpoB HIN cre- 
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\[HaJIbHble, BKOUaeMbie MOCMeMOBATeIbHO C aMIepMeTpaMH KaJIn- 
OpOBaHHble COMpPOTHBJICHHA. 

6) Pesyarotatot axcnepumentos, [leppble 9KCN€PHMeHTHI, Web KO- 
TOPbIX COCTOS1a B MpoBepKe MpaBHJIbHOCTH MpeNOJIOKeHHA O He- 
DaBHOMePHOM pacClpefeeHHH ToKa NO kaToy, OblIn NpoBeyeHbl Ha 
MpHOopax, HMeBIUHX IWMIMHpHyecKHH  CeKIMOHNPOBaHHbIH KaTOL 
nuamerpom 12 mM c BHyTpeHHel paOoueli noBepxHocTbio. YU3mepe- 
HH MpOBOAWJIHCb MIpH NOCTOAHHOM TOKe 700 Ma, 4TO COOTBETCTBYeT 
cpeqHeit NOTHOCTH TOKa Ha KaToge 100 ma/cm?, IpHHAMaeMow OObIN- 
HO 3a HOPMaJIbHyIO TIpH KOHCTPyHpOBaHHH fa30TPOHOB H THpa- 
TPOHOB. 

B pesyabTaTe 9KCMepHMeHTOB ObWIO YCTAHOBJICHO, ITO TOK ME@XK- 
AY CeKItAMH KaTofa paciipeyeriseTca O“CHb HepaBHOMepHO. Ilep- 
Band, OJIMKHAA K KaTOLy COKIMA sarpyKaeTca MPHMepHo 70—80 % 
TOKa, Ha BTOpy!O ceKIHIO HAeT 15—20% TOoKa, a Ha TpeTbIO HM 4eT- 
BePTY!O CCKI[MH HAeT B CYMMe BCero OKOIO 5% ToKa. OAHOBpeMeHHO 
6blo O6Hapy2XXeHO, YTO BHOBb H3POTOBJICHHbIe JIaMIbl WaloT 3aMeT- 
Hb pa3sOpoc MaHHbIxX Oo pacipeseseHHH TOKa NO KaTOAy Kak OT J1aM- 
bl K waMMe, TAK H OT H8MepeHuA K H3MepeHHIO Ha OAHOH HTOH Ke 
Jlamile, SToT pas6poc BHIBBaH, OUVeEBHAHO, H3MCHEHHeEM SMHCCHOHHBIX 
CBOHCTB CeKIUMi KaTOa B MepBble YaCbl TPCHHPOBKH eFO AHOJIHbIM 
TOKOM. YasloCb YCTaHOBHTb, YTO pasOpoc MaHHbIX pe3KO YMeCHbIla- 
eTCA, eCJIM H3MePpeHHA MPOH3BOAKTb MOCce TPeHHPOBKH BHOBb U3Y0- 
TOBJICHHbIX aM Bp TeyeHue 20—30 4. [lorpeiiinoctTu B ompeyevleHHn 
paciipeneieHun TOKa M10 KaTOAy B03HHWKaIOT Take Np oTCcHeTe 
icKa3aHui mpHOopos cpa3sy MocJle H3MeCHCHHA pexKKMa paOoTH JiaM- 
bt (HallpsxkKeHHA Hakala KaTOMa, AHOMHOTO TOKa H T. m.). BpricHn- 
loch, UTO Mocre H3MeHeHHA pexuMa paOoTbl HOBOe paclpeseenne 
TOKa YCTaHaBJIMBaeTCA He cpa3y, a MocTemleHHoO, B TedeHHe 10— 
15 MUN, 

Tipapw.ipublt Bbl6op pexkyuMa H3MepeHHH, MOSBOAIOULEPO HCKJIO- 
UNTb YKa3aHHble MOPPelUHOCTH, Was BOSMOMKHOCTS MOMYIHTH MPH IKC- 
NCpHMeCHTAX Ha HeCKOJIDKUX JIaMMax H Mp TOpeHHl paspAta B Kaa- 
OW aMne mooyepe HO Ha 06a aHoda OIN3KO CoBMatawollne pe3yiip- 
TaTbl. TakuM O6pa30M BBIACHMIOCb, UTO HepaBHOMePHOe PacupcAc- 
senwe TOKa 10 KaTOAy ABIAeTCH He CIYaMHbIM, a 3AKOHOMCPHDIM 
TBsTEHHOM, 

TLad BbIACHCHUS BJIMAHHA TCOMeTPHH KaTowa, 1 B YaCTHOCTH eTo 
nuaMeTpa, Ha paciipefemenne ToKa Mo KaToAy OblwIH o6ceLOBaHbl 
‘laMibl ¢ ZHamerpamu KaTojla 21,9; 12 u 8 wi. 

Viamenenis MpOM3BOAHHCb pH aHOMHOM TOKe, COOTBETCTBYIO- 
ilem CpeHeit MAoTHOCTH ToKa Ha KaTose 100 MalCM?. 

Ha 6a3e NouyYeHHbIX SKCHePUMeHTAJIbHbIX WauHbIX OKA3aJIOCb 
BO3MOKUbIM MOCTPOHTh ycpeAHeHHble MO HeCKOMbBKIM H3MeCPCHHAM 
QIIOppl pactipesemweHua TOKa MO KaTOAy WA Tpex ero AnlaMeTpoB. 
CpaBierie STHX 9TIOp MOsBOHAO CieaTb BbIBOR O CYILeCTBCHHOM 
BAMAHHU AHameTpa KaTojla Ha paciipemeseHve TOKa MO ero NOBEpXx- 
HOcTH H Ho_o6paTh OPHeHTHPOBOUHYy!O (B CBA3H C M@JIbIM KOTHUC- 
crsom cekuuli KaTroma) 9MMMpwyeckylo (opMyJy, OMMMCbIBATOLILy!O 
pacipemesenve MWIOTHOCTH TOKA. 
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Ecau J, —MJIOTHOCTh TOKa y OJIM>KHeErO K aHOAy Kpad KaTosa; 
J —-MJIOTHOCTb TOKa Ha paCCTOAHHH xX OT KpaaA KaTOZa u d— jMa- 


MeTp KaTogZa, TO 
— e 
pie) =). (1) 


PopmyJla cipapeqiusa mpwu x Sd, Tak Kak yuaCTKH KaTOJa, 
pacnouiowKenuble Ha paccTonHun x>d, Tpakruyece we HarpyxKeHbr 


TOKOM, T. e. /, =O npn x>d. 
ee ae 
ee 






Ha pue. 3 npHBedqeHbl nocnpoeH- 
Hble 10 STOH POpMyvie KPHBble pac- 
IpelemeHHA TOKa MO KaTOJamMm ¢ 
muametpaMu 21,5, 12 u 8 mm. 

3meCbh Ke HaHeCeHbl TOYKH il0- 
JIYYCHHDIX IKCIEPHMCHTAaJIbHO SMIOp 
paciipegeseHua TOKa, M3 pucyHka 
BUIHO, YTO SMIOPbl pacnpemeweduA 
TOKa, MOCTPOeHHbIe 10 opmyvie, 
cOBMayalwor c JaHHbIMH 9KCrepH- 
MeHTa C BIONHE MOCTATOUHOH 1A 
IIpakTH¥ecKHX WeseH TOUHOCTHIO. 

DKCHeEPHMeHTbI MOKa3aIH, uTO 
(bopMywia ciipapewiuBa Kak IIpii 
BHICOTe KaToOwa, GovlblileH ero Wua- 
MeTpa, TaK H IPH KOPOTKHX KaTo- 
max c BbicoToH A < d. 

DKCIEpHMeHTHI NO MCCIeETOBa- 
HHIO ipacipeneseHuaA TOKa M0 M0- 
BEPXHOCTH KaTOla C HapyXHOM pa- 
60"eH IOBEPXHOCTbIO, IipOBe,leH- 
ye. EAN aed Hble Ha JIaMMax C Pa3HbIMH 3a3v- 

= Sx] pau MexKIyY KaTOOM H 9KpaHoM, 

EG Ne moka3au, UTO B 3TOM CJlyyae pac- 

7 ie 6 MM ypeneteHHe TOKa Tak%Ke HepaBHo- 

Puc, 3. Kpnaspie pacnpemenenua MepHOe HUH 3aBHCHT OT TeOMeTpPHH 

TOKa MO KaTOMaM pa3JIHUHbIx Ana- KaTowa. Tlpu 60JIbIUOH AJIWHe KaTo- 

eae axes fla B pa6oTe y4¥acrByeT TOJbKO 

OJIMDKHAA K @HOy ero YacTb, 10 

WJIHHe MpHMepHO paBHad ABOHHON WIMpHHe We MexKTy- KaTOOM H 

3KpaHoM. PacnpeyetenHe TOKa B 9TOM C/ydae YAOBJIETBOPHTCJIbHO 

(c rounocthio no 10—12%) onucbiBaeTcs alaJlOrHyHOH MO CTpyK- 
Type Mpeablayilemy Cilyyaio Mopmy.iok 





g 
= bee 
eee See 
IE See ales 
ks ee eae 


- 
Er 
aS NRREE 
|_| \Nxe 





iit V %), 2) 


re 6 —WNpPHHa UleJIH M@XKAY KATOAOM UH 9KPaHOM. VB 3TOM cay- 
yae PopMyujia cnpaBeAuBa Npy x<2b uw jf =O npn x> 28. 
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OcHOBHOH MpuyuHOH HepaBHOMepHOrO pacipeeveHHA TOKa 10 
KaTORY B HeMpepbIBHOM PeKHMe ABJIAIOTCH Pa3Hble PacCTOAHHA OT 
aHOfla MO pa3JIMYHbIX yYaCTKOB KaTOa MW HaWuve BCeACTBMe STOTO 
Hepemanog NOTeHWHasla B Wwla3Me paspawa Me@KAy 3THMH yuacTKa- 
mu. BmMecre c Tem HMeeTCH pA Apyrux dakTopos, HOO cmoco6- 
CTBYIOLUHX, .IH60 MpenATCTBYIONNMX YCTAHOBJIeHuio HepaBHOMepHOro 
paciipemevieHHa ToKa Ilo NOBEPXHOCTH KaTOja. 

ByipaBHHBaHHlo paciipemesleHHA TOKa MO KaToay cmoco6cTByetT 
angdy3va HOHoB B ray6b ileum KaToqa. BplpasyuBanuio cmocooct- 
ByeT TakeKe MafeHWe HallpaKeHHA Ha COMPOTHBCHHH OKCHAHOFO 
COM,  cCO3Malolleech TIpH Mpoxom*KeHHy 
aHomHoro TOKa. HakonHell, MpH OOVIbILUHX 
NJIOTHOCTAX TOKA Ha KaTOe BCTYMaeT B ZeH- 
CTBHe ellie OHH dakTop, cnoco6cTByoulHl 
BbIDABHHBaHHIO §=pacipeneyieHWAa TOKa, 4 
MMeHHO HacbillleHHe HaHOo/lee Sarpy KeHHbIx 
yuacTKOB KaTOMa, MpHBOsAee K Mepexory 
TOKa Ha MeHee 3arpy2KeHHble YUaCTKH. 

YcTaHOBJICHHIO HepaBHOMePHOrO pacipe- 
JlesIeHHA TOKa cmocoOcTByer HarpeB HaH6o- 
Jlee 3arpyXKeHHbIX y4aCTKOB OKCHJa TOKOM, 
NPHBOAALLMH K pocTry 9MMCCHH WH YMeHDbILIe- 
HHIO COMPOTHBJICHHA OKCHAa Ha 3THX y4a- 
CTKaX. 


IIpenctaBsiaeT HHTepec onpemevenhe cTe- 
MeHH BJIMAHHA MepeyMCJIeHHbIX PakTOPOB Ha 
pacipefeeHHe TOKa MO KaTOAy MpH pas- 
HbIX peKHMax ero pa6oTHI, T. e. MpH pa3- 
JHYHbIX @HODHbBIX TOKaX, paSHbIX TeMMepa- 
Typax KaTOJa, pH H3M@HEHHH pOa H AaB- pyc, 4, Cxematuyeckoe 
JI@HHA Ta3sa, 3aMOJHAIOUero NpHOop, HT.M. uscOpaxenwue sJamnb 

Onuako B CJlyuae OKCHAHOrO KaTOMa BCe CEKMHOHHPOBAHHbIM BOWb- 

3TH GaKTOPbl HaCTOJIbKO TeCHO CBA3aHbl PpaMoBbiM KaTOAOM, 
pyr C ApyroM, 4TO HX pasfesIbHOe HCC /IeMO- 
BaHHe Upe3sBblUalihHoO 3aTPYAHUTeIbHO. B MpoTHBOHOJOXKHOCTb STOMY 
MIpHMeHeHHe CEKUHOHHPOBaHHOrO BOMbpamMoBoro KaTOa MO3BOMACT 
HCCJIEOBaTh Pa3leIbHO BMAHHe Audpy3uH WOHOB, OrpaHwueHHoH 
JMHCCHOHHOH cnoco6HOCTH KaTOsa (MOCKOJbKy HaCbIleHHe BO.Ib- 
(ppaMOBOrO KaTOJa AOCTATOYHO APKO BbIPAKeHO), a 3aTeM H BMAUNE 
CONPOTHBJIeHHA OKCHa NyTeM BKJIOUCHHA B WelW CeKIMH KaTONa 
COMPOTHBJIeHHH, MOMeMpYIOWNx CormpoTHBeHHe OKCHa. Bola H3- 
roropsleHa JlaMIla C CeKUMOHHUPOBaHHbIM BOJIbPPaMOBbIM KAaTO;1OM, 
CXeMaTHYeCKH MpelcraBseHHan Ha puc. 4, H NpoBesen SKCMepHMelt, 
CYIMHOCTb KOTCpOro CBOAHTCH K CJlezyIOUleMy. 

TpeqnomoxKum, YTO K HCTOUHHKY MOCTOAHHOTO HallpsKeHNA Yye- 
pe3 oO6llee GaacTHOe COMPOTMBJeNHe MPHCOCAMHAIOTCA Mapad1eib- 
Ho [Ba rasotpoda, KaK 93ToO MoKa3aHo Ha puc. 5,a. Pa3orpount 
HMeIOT OJMHAKOBLIC KATO, OMMHAKOBOe Ta30BOe HaMOJIHeHHe It OT- 
WUAaIOTCH TOMbKO PaccTOAHHAMH Me%KAy KaTOOM H aHojoM. Torma 
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BOJABTAMITCPHbIe XAPAKTCPHCTHKH 3THX Ta3OTPOHOB, KAaK 3TO MOKa3a- 
HO Ha Plc. 5,6, OM KHbI OTAMYATRCA TOMDKO BeAMUMHOTI NaweHua 
HanpsaKeHHa 3U, B peKHMe HOPMAJbHbIX TOKOB. 

IIpene6peraa pa3ynueit Mey NOTCHWHaIOM 3aKHTaHHA HW TO- 
TCHUHAJIOM TOPeCHHA, JIEFKO MOCTPOHTb pacnpenenenue ToKa MOK Ly 
HpHOopaMu mp pa3subix 3HayeHHaX OOULerO ToOKa. 

IIpouecc pacnpegeienua Toka 8 ragoTpoue ¢c C@KILHOHHPOBaHHbIM 
KaTOAOM OTIMYaeTCA OT pazso0OpaHHoro culyuad HaM4HeM O6mMeH AIA 
BcexX KaTONOB NWla3MbI pa3spaga, AHdy3vek HoHOB u3 Ob6sacTH 3a- 
MPY*KeHHOrO TOKOM KaTOa K KaTOaM, Govlee yWaJleHHbIM OT aHona. 

Takum o6pa30M, CHATHe BOsbTaMIepHbIx XapaKTe@PpHCTHK Pope- 
HHW paspAwa Ha KAXKIbIM H3 KaTOROB, MOCTpoeHHe NO HHM KpHBO! 





6) 


Pue, 5, 


a NPVHUMTMAIbHAA CXeMa HCCACROBIHHA pacnpegenenus ToKA M@ KAY ABYMA ra3s0TporxaMmnu: 
6 — BO.\bTaMNepHble XapakTepHcTHKH Fa3OTPOHOR C Pa3HbIMH PACCTOMHHAMH aHOA—karTog. 


PactipeACeHHA TOKa Me*kK1V KaTOLaMH H collocraBsenue ee c neu- 
CTBHTCJIBHBIM PaClpeweseHHeM TOKa IIpH ONOBpemeHHO! pa6ote 
KaTOLOB MO3BOIAIOT ONDE ACIMTh BAMAHHE WAddby3vu HOHOB Ha pac- 
npeleyeHHe TOKa Mo Karouly., 

OKCHEPHMCHTb! Ha Jlamne c CCKIMOHHPOBAIHbIM BOJIbC()PaMOBbIM 
KaTONOM NOATBEPAHIN MpeAnoTOKenve O BIIMAHHY ANPPY3Hu HOHOR, 
CONPOTHBJICHHS OKCH 1a I OFPaNH4eHHOH SIMHCCHOHHOL Cnoco6HocTH 
Ha Pacipelewenve Toka MO KaTOLy H HO3BOWIN OLCHHTh crencHL, 
US BAKATHA Tp pasHblx pexKuMax paboth KaToza. Bpracimiocn, yro 
C POCTOM AaHONHOPO TOKa MOJPKIO MPpOHCXOJUTb HCKOTOPOe BbIpPAaB- 
HUBaHwe paciipekeeHHA TOKA MO KaTOAy, KOWYeCTBeHHO He cunb- 
Hoe Ao Tex Nop, Moka We weyepnata HOpMabHaa TePpMOIMHCCHA 
HallOoiee 3arpyKeHHbIX YuACTKOB KaTOa, WM OVeHb CHIbHOe ip 
Nepexoyle K peKUMY HacbIleHua 3arpyXKeHHbix YUaCTKOB. 

POBCHCHHbIC 34T€M SKCIICPHMCHTLI Ha aMMax C OKCHLHBIM Ka- 
TOAOM NOKa3aIH, YTO MeHCTBHTebHO IPH HOpMasIbHO aKTHBUpOBaH- 
HOM KaTowe B HHTepRasie MOTHOCTel TOKa Ha HeM, He IIPeCBbILalo- 
LHX TOKAa TCDMOSMHCCHH, YBeJIHYeHWe aHORHOTO TOKa NpHBONHT 
K AONOMHHTCbHOH 3arpy3Ke TOKOM BCex pa6oTaloluHx yUaCTKOB 
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KaTOa H CPaBHHTeIbHO Ca6OMY BKJIIOUCHHIO B PpaOOTY HOBbIX yyua- 
cTkoB. IIpu stom pactpekemenuve ToKa no KaTORy c AocTaTOUHoi 
AJIA MPAKTHYeCKUX HeJIeEM TOUHOCTbIO MOKeT OMMCbIBATbCA MIpHBe- 
ACHHbIMH Bbillie PopMyviamu (1) nu (2). 

AHaiM3 @aKTopoB, BIMAIOIMAX Ha XapakTep pacnpeseatenna To- 
Ka MO KaTOAy, NO3BOJIAeT TaKKe MpelcKa3aTb, KAK NOJKHO BHAT 
Ha paciipeqeneHve TOKa H3MeHeHHe HaKaaa KaToua. 

IlockoulbKy H3MeHeHHe TemlepaTyDbI KaTOJLa Beer K H3MeHeHHIO 
TOKa TEPMOSMHCCHH HM COMNPOTHBJICHHA OKCHAHOMO COA, MOCTO.IbKY 
IPH MaJIbIX AHOAHBIX TOKaX, KOra BCe y4acTKH KaTOa pa6oTaloTt 
B Pp@KHMe OTPHUATeJbHOrO NPOCTpaHkcTBeHHOTO 3apAga, HeOoubIIOe 
HW3MeHeHWe HakaJla JOJKHO ca60 CKa3bIBaTbCA Ha paclipeneneHnn 
ToKa lo Karoly. Hexoropoe BbipaBHuBaHue pacipeseenna ToKa mpi 
YMeHbIIeCHHH TeMNepaTypbl KaTOJa MOJMKHO TpOHCXOAHTb B 3TOM 
CTyuae TOIbKO 3a C4eT YBEHYCHHA COMPOTHBJICHHA OKCHJLa. 

IIpH 6ombuux AHOAAEIX TOKAX YMeHbIeHHe TeMMepaTypbI KaTO- 
Ha MO?KeT IPHBeECTH K Mepexoay HauOouee 3arpyKeHHbIX TOKOM yua- 
CTKOB KaTO/la B peXKHM HacbllleHHs. B asTomM cayuae ZouKHO Habul0- 
MaTbCA peskoe MepepacnpekeeHve TOKA M@KAY OTACbHBIMH yuacT- 
KaMH KaTOa TIpH H3MeCHeHHH Hakadla. OTH MpeANONOKeHHA XOPOLIO 
NOATBEPAWAMCh KaK SKCIeEPHMeHTaMH Ha JlaMMe Cc BOMbdpamMoBbIM 
C€KIMOHHPOBaHHbIM KaTOJOM, Tak H Ha JlaMMax C CeKILMOHHDOBAH- 
HbIM OKCHAHbIM KaTOJOM. | 

QIKCHEPHMEHTHI MO HCCJIeOBaHHIO BAMAHMA poma rasa Ha pac- 
lipewewieHve TOKa MO KaTOAYy, B Mpollecce KOTOPbIX MaMMbI 3anovusa- 
JMCb TeHe€M, HeEOHOM, AproHOM M KCCHOHOM, MOKa3a/u, 4TO por 
raga Ha paciipezesenve TOKa NO KaTOAy BJIHAeT OUeHb c1a60. 

HccieqoBaHve NOKa3aso Madee, uTO H3MeHeHHe WaBJeHHA raza 
B JaMMe B HHTepeCHOM C MpakTHY¥eCKOH TOUKH 3peHHA HHTepBase 
AaBsleHHH OT 0,08 no 0,4—0,6 mm pr. cr. He MPHBOAMT K CylecTBeH- 
HOMY H3MeCHeEHHIO pacnpeleleHHA TOK’ Mo KapTosy. 


3. Pacnpejeienve TOKa NO KaTOAy B HMIYAbCHOM pexKHMe 


B KayecTBe MeTOa HCCJIEMOBAHHA paciIpeseneHuA TOKa IO Ka- 
TOAY pH pabote ero B peXKHMe APOXOKMEHHA KPATKOBPeMeHHHIX, 
MHIKPOCEKYHHBIX, HMITYJIbCOB Obl TakxKe H30paH MeTON CeKILMOHH- 
POB@aHHOTO KaToa. 

OKCHEPHMeHTHI MPOBOLMIMCh Ha JlaMMax, UMeCBIUNX WHAMHApHUe- 
CKHH C€KIMOHHPOBaHHbIN KaTO C BHYTPeHHeh HIM HapyxKHOH pa6o- 
ye MOBepxHOcTbO. JlaMMbl HMeJIH HEOHOBOe HIM BOMOpORHOe fla- 
MOJIHEHHe, 

J\ist W3MepeHHH HCIOND3SOBaNach cxeMa, o6ecreyMBaBlaA Mpo- 
XOMKWeHHe Yepes JIAMIY MPAMOYIPOJIbHbIX HMTMYIbCOB TOKa ¢C AWJIN- 
TeIbHOCTAMH 2 u 10 mKkceK Tipu uactore MocEWoK | 200 umnyazpcos 
B C€KyHIy. Ona npedctrapaasa co6oh mogudukallMio cxeMbI JIMHelI- 
HOrO MO/YJIATOpa, B KOTOPOH HCTOUHHKOM MIPAMOYPOMbHBIX HMMYIb- 
COB ABJIAeCTCH HCKYCCTBEHHAaA AJIMHHaA JIMHS. 

PaccyxeHus O akTOpax, BIMAIOULHX Ha pacipemeenve ToKa 
no KaTOAy B HeipepbIBHOM peXXHMe, MOXKHO  pacipocrpaHuTa 
9} Tpyast MOH. sem. XXVIII. 39} 
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H Ha C.1y4aH padoTbl ‘KaTOa B UMNY.1bCHOM peauMe. IIpu ytTom, 
OMHAKO, HalO YUHTHIBATb, YTO MJIOTHOCTH TOKA, ABJISIOWHeCH Mpe- 
ACJIbHbIMH JWJIst HelpepbIBHOrO PeKHMA, JIN WMMYJIbCHOTO pe2xKHMaA 
COOTBETCTBYIOT JIMUIb OO1aCTH CaMbIX MaJIbIX TOKOB. Takum oO6pa- 
30M, HeOOXOXHMO TpOaHaJIM3IPOBaTb BJIMSHHe Ha pacnperecnne 
TOKa IO KaTOJy pa3JIH4HbIX (akTOpoR pH OoOJIbUIMX TOTHOCTAX 
TOKa, XapaKTepHbIX JIS HMITYJIbCHOrO PeKHMA. 


C poctomM aHO/LHOPO TOKa BCE CHJIbHee JLOJUKHO MpOABJATbCST 
BIHAHHe COMPOTHBJICHHA OKCH/la 1 3MHCCHONHbIX KaYeCTB CeKILHH Ha 
paciipeqemteHwe TOKa no Karonzy. [pu 6oumbuIAx MIOTHOCTAX TOKA 
9TO BJIMAHHe JOJPKHO ObITb pelalouwHM, TOMA Kak JelicTBHeE Ppeo- 
MeCTPHYeCKHX (PaKTOPOB JIOJYKHO CTaTb OTHOCHTeJIbHO C.1a6bIM. 


Takum 06pa30M, B HMIYJIbCHOM peXKHMe TOK JOJDKeH pacipese- 
JATbCA TO KaTOAY B COOTBETCTBHH C IMHCCHOHHbIMH CBOHCTBAMH OT- 
A€JIbHbIX YUacTKOB KaTona. M3mMeHeHwe aHOAHOTO TOKa B INHpOKOM 
AMana3ove OobuIHx ero 3HaveHHH JOJOKHO IIPHBOAUTh K MpHMepHO 
MpONOPUHOHAJIbHOMY (13-34 BJIHMAHHA pasJIHUHbIX COMPOTHBJIeHHII 
OKCHAa) H3MCHEHHIO TOKa Ha yuacTKe KaTOowa. OnHakO Mp CHJIbHOM 
YMeCHbIUeHHH TOKa JeHCTBHe 3THX akTOpoB OCcMaOUTCA HW MIpH HeKO- 
TOPbIX 3HaYe€HHAX TOKa CTaHe€T CPaBHHMBbIM C jleHcCTBHeM TreOoMeTDpH- 
yecKHx (akToposB. JlambHelilliee yMeHbIleHHe TOKa OJKHO Tora 
COMpOBOMAaTben MepepacnpeseweHHeM ToOKa Ha KaTOse B COOTBET- 
CTBHH C ero reomMeTpHeH. 


IKCIePHMeHTabHOe UCCIeLOBaHHve paciipeleseHHA TOKa MO Ka- 
TOY B HMIMYJIbCHOM PeXKHMe NOATBEPLHIO IpaBHJIbHOCTb 3THX pac- 
cyKTeHHH. Baio yCcTaHoBJeHoO, TO B MpHOopax, HMCIOWIMX WWIMHA- 
pHueCKHH KaTOR Cc BHYTPeHHeH pa6ouehH MOBepXHOCTbIO AHaMeTpoM 
S mM vu Ooulee, pu BbICOTe KaTona 20 mm yxKe pu cpeqHeh no Ka- 
TOMY MWIOTHOCTH TOKa B HMITyIpce nopaaka 2—4 a/cm? BJIMAHMe reo- 
MeTPHH Ha pacnpeneeHwe TOKa MO KaTOy IpaKTHYeCKH He CKa3bi- 
BaeTcnH, ConocTaBleHHe pacipelqeleHHa TOKa MexKIy CeKILMAMH 
C HMIYyJIbCHBIMH BOJIbTaMIICpHbIMH X@PaKTePHCTHKaMH CeKWMH MOKa- 
3a10, ITO HAMOOJIbUIMH TOK HeT WEUCTBUTEJIbHO Ha CEKILHH, HMeIOULHe 
JTYULIMe SMHCCHOHHbI€ CBOHCTBa H MeHbIllee COMpPOTHBJICHHe. 

B mammax ¢ WHaMeTpoM KaTogda 6 Mm VM MeHbIe pH MIOTHOCTII 
ToKa 4 @/cm? BMAHWYe TEOMETPHH YK 3AMeTHO CKa3bIBaeIcaA. 


O6culehoBaHHe JIAMM, MMeBIUHX UMHHApHYecKHH KaTO ¢ Ha- 
PyY2KHOK pabouveHt MOBePXHOCTbIO, NOKa3aJ0, YTO B 3TOM Cyyae Tpit 
cpelvke MVIOTHOCTH TOKa Tlopayka 4 a/cm? BAMAHHe PeOMeTPHH Mpo- 
ABIAeCTCA pH WMPHHe 3a30Ppa MeKAY KaTOJLOM H KAaTORHBIM 3Kpa- 
HOM 3,5 MM H MeHDbille, 

TlockovIbKy MpOMbIIMWJICHHbIe THIbl UMNYAbCHBIX THIPATPOHOR 
UM€IOT, KAK TIpaBHio, Govlee WMPOKHe KaTOAbI H PaboTaloT NipH 3Ha- 
YUATEJIBHO OOJIDIUMX TLIOTHOCTAX TOKAa Ha KaTOe, MOCTOJIbKy MO2XKHO 
CYUMTaTb, ITO IPH pacueTe KaTOOB HMITYIbCHbIX IpHOopoB BMAHHe 
reOMeTPHH KaTONa Ha PaciipeqeweHve TO HeMy TOKA MOXKHO He yuH- 
TbIBATb, T. C. BeCTH PacueT B MPeANOIOKeHNH paBHOMeplloro pac- 
NPC AeICHHA TOKA. 
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4, Merogvka pacueta pa3sMeposB KaToja 


EcM KaTOj UMIyJIbCHOrO mpHOopa Moxer ObITb paccuHTaH 
CPaBHHTeJIbHO JIeETKO B TipeANOJOKeHHH PaBHOMePHOrO pacmpeeue- 
HHA TOKa N10 eFO MOBePXHOCTH, TO, HaNpOTHB, pacueT aKTHBHOH 
MOBepXHOCTH KaTOJa, MpeWasHayeHHOrO AJid pa6oTbl B HenpepbiB- 
HOM pe@2KHMe, JLOJDKeEH MPOH3BONHTbCA OOA3ATebHO C yYeTOM He- 
PaBHOMepHOro paclipesesieHHA TOKA N10 ero MOBepXHOCTH. 


VicxoHbIMH BeJIHYHHAMH TIpH pacueTe OJKHbI ObITb aMIVIN- 
TYAHOe 3HaYeHHe aHOAHOrO TOKa MpHOopa J, WH MpeebHO ony- 


CTHMaH MaKCHMaJIbHaeH TWIOTHOCTb TOKaA Ha KaToye i ae Pacyert 


JLOJIKEH OCHOBbIBATbCA Ha TOM, 4UTO JWIOTHOCTb TOKA Ha Han6ousee 
3arpyKXeHHOM yyacTKe KaTOfa J, He MOJKHA MpeBbllllaTb jf, , . 


B HacToslee BpeMA He CYUIECTBYCT JaHHbIX O BeJINUHHE ae : 


o6ecneqHBallleH MONTOBedHy!O pa6OTY OKCHAHOTO kKaTOsa, Tak Kak 
MCHbITaHHA MpOMbIILJeHHbIX MpHOOpOB NpOH3BOAMINCh BCerfa B Npes- 
NOJIOHREHHH PAaBHOMePHOFO pacnpeAesIeHHA TOKAa NO KaTOLy WH 3aMe- 
pHlaCb CpeHAA MJIOTHOCTb TOKa Ha KaTose jf, 


* 


TlonyyaBluiuiica T1pH 3TOM pas6poc CTaTHCTHYeCKHX aHHbix O 
cpoke CJIyKObl KaTOJOB BMOJHE NOHATeH, TaK KaK pH pa3sHol HX 
reOMeTPHH OJHOMy H TOMy Xe j,, MOTYT COOTBETCTBOBaTb CoBep- 
WIeCHHO pa3Hble 3Ha4eHHA /,. 

ITH CTATHCTHYeCKHE JaHHble MOMKHO, OAHAKO, HCMONb30BaTb JL 
ONpeweNeHHA /, 95, CCH BOCHOMb3OBaTbCA 3aBHCHMOCTHIO /,, OT 
/, 4 pa3MepoB KaTOsa. 

Muterpypospanve TmpHBeAeCHHbIX BbIllie ypaBHeHHh (1) u (2) no- 


3BOJIA€T YCTA@HOBHTb TaKylO 3aBHCHMOcTb. Jina WHIHHApHuecKoro 
KaTOMa C BHYTpeHHeH pa6oweH MOBepXHOCTbiO HHTerpHpoBaHnHe Maer: 


, 2 fh 
d.p=Sy\1—- ZW q) aaa cayyan A<d, (3) 
Loy i as Aaa cayyan hd, (4), 


4 


rae A — BbICOTa KaToa; 
d— f\MaMeTp kKaToja. 


Jia UHIMHApHYecKOrO KaTOfMa Cc BHellHeH pa6oueH mopepx~ 





HOCT bi: 
Ds ; 2 rs 
fai hea 4) mpy h< 26 (5), 
Hi 
‘ » -20 
Jep—JIn 3, “MPH h > 20, (6) 
rie fA -—-pplcoTa KaToya; | 
6b —lupbuHa 3a30pa MexKAY KaTO/LOM H KaTOAHbIM 3KpaHoM.. 
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[IpopexeHHbld m0 3THM (OpMyviaM MpHOJMoKeHHbI aHaH3 cyule- 


CTBYIOWMMX THMOB KaTOJOB [MOKa3aJ, YTO J, ,, CocTaBaAset 0,6 — 


0,8 a/cem?, B elHCTBUTeJIbHOCTH, BepOATHO, 93Ta BeHYHHA He- 

CKOJIbKO 6OJIbLe, Tak Kak pacCueT He YYHTbIBAeT pCOpHcCTOCTH Ka- 

TOLOB, YCHJIMBaiOlWeH HepaBHOMepHOCTh pacipeAeseHHA TOKA. 
Bomee TOYHOe OMpemeseHve BeHOHHE! /, 4, TpeOyeT, KOHEYHO, 


CHelWaJIbHbIX IKCMepHMeHTOB. Iloka xe MOMKHO OPHEHTHPOBATHCHA Ha 
Besmmunny topraka 0,8--1 a/cm. 





Puc, 6, CeMeHcCTBO pacuyeTHbIX KPHBbIX JAA onpese- 
J@HHA BbICOTHD!E H AHaMeTpa KaTOZa NO 3aaHHOMy 
aHOMHOMY TOKY. 


Ha nmpumMepe UuMHApHueckoro KaTO@a C BHYTpeHHeH paGbouen 
NOBEPXHOCTbIO MOKAKeM, KaK OJDKeH MPOH3BOMUTbCH pacueT pa3- 
MepOB KaTOa C yYeTOM HepaBHOMePHOH 3arpy3KH ero TOKOM. 

Bocnouwb3yeMca AIA pacueTa MPHBeACHHBIM BbIille ypaBHeHHeM (3). 
YMHOMKHB Tpapyro H WeRyiO ero “YacTH Ha MOBepXHOcTh KaToza xdh, 
NOU: 


1, = dh, = Fi yan (dh — Se ea , (7) 


M.Oon 
Tocrpoenve cemelicrpa kpuBblx /, =/(A) gaan pa3IHUHbIX 3Ha4eHHe 
mvamMetpa Katona d, Kak 39TO MoKa3aHo Ha puc. 6, naeT BO3MOXK- 
HOCTb Mo 3amanHHomy /, ompenxeuTb pasgMep KaToOna. 


B mopsake NOCTaHOBKH 3a42a4H MOMKHO YKa3aTb MYTb analn3a 
CJOMKHDIX PCOPUCTHIX KaTOOB. 

Tipu WHIHHApHyecKOM KaTOue C BHYTPCHHHUMM TiPpOMOAbHbIMH peo- 
PaMH, HanpuMep, mpouecc ABYHKCHHA WOHOB MOXKHO MpeACTaBHTh 
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Kak Obl COCTOALIMM H3 JBYX 3TANOB, a HMeHHO: a) MpOHHKHOBeHHe 
B ruyOb UNIHHIpa KaToza u 6) BxoKMeHHve B UleIb MeEKLY pebpa- 
MH. [IpuMenaa fia OMMCaHYA MepBoro Mpomecca ypaspHenve (1) u 
JIA OMHCaHHaA BTOporo Mpowecca ypaBHeHHe (2), Mb Nowyuaem 
YpaBHeHHA paciperzeseHHA TOKA MO MOBePXHOCTH Karojla H 3aTeM 
NyTemM HX HHTerpupOBaHHA, ypaBHeHHA CpeHeH MWIOTHOCTH TOKa Sia 
KaTone. B wacTHocTHu, Wwia cryuas, Korta kh = d—2a na =2b (rae 
A —- BbicoTa KaToyla, d — AvaMeTp KaTojla, a -—- wupuHa peOpa u b — 
paccTrosaHHe MexKAY pe6pamu), Mowyyaercs mpuOmwKeHHOe BbIpa- 


7KEH HE 
: 9 h 2 “a Vs | 
joy = (I = $V xs) (1 cae (Vs) I? (8) 


YpaBHeHua TaKOorOo Ba MOryT ObITb HCHOMb3OBaHbI WIA pacueta 
pa3sMepoB KaTOMa NO 3aaHHOMy TOKy. PacueT pu 3TOM OCJIOKHA- 
eTCH TeM, 4TO B QOPMYJIbI BXOMAT JOMOJIHMTeIbHbIG HEM3BeECTHbIC 
BeJIMYHHbI: @— WupHHa peOpa u b— paccTonHHe Mexkzy peOpamye 
(uM m—uucnO pe6ep). Sto mpHBO_HT K MHOrO3HauHOCcTH pelle- 
HHH. Bri6op omHoro H3 HHX JOJKCH NMPOH3BO/LUTbCH HCXOAA H3 KOH- 
CTPYKTHBHbIX COOOpaxKeHHH. 
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YMPABJIAEMBIE RC-TEHEPATOPDI 
HA NOJTIYMPOBOTHAKOBbIX TPHOTAX 


Kaae. nieke. Haye ALA oly KUN 


RC-renepatophl Ha NOJYNPOCBOAHHKOBBIX TPhOAAaX MOPyT CIpOHTb- 
OH TO TEM Ke GOJIOK-CXEM4M, UTO H TeHepaTOPhI Ha 3EKTPOHHEIX JIaM- 
nax. IIpn mocrpoenuu RC-reneparopoB Ha  HOJYMpOBOAHHKOBBIX 
TpHowax HeOOXOMHMO YUHTHIBATh OTHOCHTeJIbHO MaJIOe BXOHOe H 
6OAbIIOe BEIXOTHOR COMPOTHBACHUH YCHJIHTeIbHbIX KaCKaOB. OTO 
OOCTOATEIbCTBO MPHBONUT K HellesecooOpa3sHOCcTH MpHMeHeHHA BbI- 
COKOOMHDIX Welle OOpaTrHoh CBA3H H 3aTPYAHAeCT MWIaBHOe H3MeHC- 
HHe YaCTOTHI reHepatopos. B HeKOTOPbIX CulyuaAXx WesIecooOpasHo OT- 
ACHAT Web OOpaTHOH CBA3H IMHTeEPHbIMU NoBTopuTressmMu. TIpun- 
iMMMasibHan cxemMa mogo6Horo RC-renepaTopa c OHOH Wenbio Mo- 
AOMKUTeMbHOH OSpaTHOH CBA3H B Bue YeTbHIpex3BeHHOl! RC-yenn 
Aaa Hwa puc. ‘1. C MapamMerpamym, yKa3aHHbIMH Ha CxeMme, renepa- 

-/66 





CSS 


Pre. 1. Fenepatop RC ¢ uenbio nosoKHTebHOA OOpaTHON CBHaN B BITE 
UETbIPEXSBEHHOA ILENOUKH. 
AT --- runa TB: R = 22 Kost. 


TOp NO3BOuIAeT NOYaTh CHHYCOHMAILHOe HallpmMKeHHE C JEHCTBYIO- 
uluM 3HaucHHem 3 6 B Zuana3oHe yuacroTt or 50 go 300 ey. Tipu 
3T0M B AManasoue or 50 no 200 ey BeHUHHAa BbIXOAHOTO HalnpaxKe- 
Hist MeHAeTCA He Goee vem Ha 5%. Ha pace. 2 IpHBeweHa MpMHLH- 
NualtbHaa cxemMa RC-revepatopa C 4aCTOTHO 3aBHCHMOH WenbIo o6- 
paTHOH cBH3H B Bue T-oOpa3Hom cxeMbI Hu Welbio YacToTHo 
HC3ABHCHMOM TOJIOMKUTeIbHOH O6paTuon cBA3i. Cxema 6o,1ee KOM- 
NakTHa,  veM  pedblqyulat, uv gaer  jyuuivio dopmy 
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BbIXORHOTO HatipsxenHst. Uacrora  BbIXOAHOTO — HallpHA?KeHHsI 
OmpeleineTca lapaMeTpaMH lel OTpHlaTe/ibHOK o6paTHon CBA3H. 
CxeMa MOKeT IIPHMe€HATbCA B OCHOBHOM JIA TeHePHpOBaHHA Ha- 
npmKeHHA OHO ukcupoBaHHol ygacrotpl. Tl1apHoe n3MeHednc 
YaCTOTbl B Y3KOM j\Hana3soHe (mpwmMepHo 30 40% oT fo) ¢ H3Me- 
HeHHeEM AMIMIMTYIBI BbIXOTHOrTO HanpmkKeHuA He Ootee 10% MOMKHO 
OCYUCCTBAATh WSMeHeHvem comporuBieHuA R. TlepemeHnoe co- 
NIPOTHBJIeHHe B Ue IMUTepa NepBOrO KacKa‘la GTYKAT MPH sia- 
cTpolke CXeMbIl JIA Mmouryte- 

Hua Hawslyuluel (opMbl Bol- 66 
XOAHOrO Halps2KeHHA. 

Ha pic. 3 mpHBemwena cxe- 
Ma, laloliian Xopolive pe- 
3yJIbTaTbl Ka@K C TOYKH 3pe- 
HHA CQOpMbl BbIXOAHOrO Ha- 
IIpAxKeHHA, TaK H BO3MOXKHO- 
CTH peryJIHpOBaHHA 4YacTOTHI. 

Tenepatop BbIMOJIHeH B 
Bue JByXKackaqHoro ycluJli- 
TesIA, OXBaYeHHOrTO WensAMH 
HOJIOMRUTCIBHOH WH OTPHILaTe.1b- 
HoH oOOpaTHOH cBa3u. Orpi- 





WaTebHaa oOOpaTHasd CBA3b Oléemnp 
uacTroTHO He3saBucuMa. [Toa0- fh iéxom 
*WKUTeIbHan OOpPaTHaA CBH3b i, 


HONaM: ees RC-mocr. Ha- Pic. 2. Teneparop RC c T-o6pasHok cxe- 
IPH2XKeHHA OOPATHbIX CBA3CH yy) 8B wenn OTpHuaTerbHOH O6paTHO; 
TOaHbl Ha 7Ba BXOa IMHTep- CBASH, 
HO CBA3aHHOrO BXONHOTO Kac- KT - tuna TB. 
Kana. Bropof KacKa, BbIIOWl- 
HeH 110 CXeMe C OGOLIUM IMHTEPOM (C HEOOJIbUIOH MECTHOH OTPHMATe-1b- 
Hou OO6paTHoH cBa3bio 4,). IlpH HeoOxoAMMOCTH HMeTb B redepaTope 
HH3KOOMHbIM BbIXOM 3TOT KaCKa MOXKET ObITb BbIMOHEH HO CXe€Me 
c o6uLuM KoweKTopom. [Ipu 9Tom HalipaxKeHHsA OOpaTHbIx cBA3ell 
OJRKHbI ObITb MOMAaHb! Ha COOTBCTCTBEHHO pyre BXOAbI, a Takk 
OTPeryMpOBaHa BeEMUMHA OTPHUATeIbHOH OOpaTHOM CBASH. C mapa- 
MeTPpaMH, YKa3aHHbIMH Ha CXeMe, TeHepaTOp MaeT 2,5 6 BbIXOMHOrO 
HallpmkKeHHA IIpH xopouieli ero opMe. Bo3MO2%KHO M1aBHOe H3MCHE- 
We YaCTOTbI BbIXOJHOrO Hanps2KeHHA conpoTHBeHHaMH R c Ko9p- 
(buMeHTOM MepeKpbirua MManasona 0. AMIJIHTY4a BbIXOAHOrO Ha- 
iipsDKeHHA MeHAeTCA IPH 3TOM He Ooviee UeM Ha 5%. Uactota BbIxXoL- 
HOrO HalipsoKeHHA OlpemeseTcH NapaMeTpaMu  WellH oOpaTHoH 
caagv. B HeKOTOpbIX CXe€MaX TIPOMDBILWVJICHHOH AWICKTPOHHKH BCTPe- 
“uaeTCA HCOOXOAMMOCTh YIIPaBJIeHHA YaACTOTOH BbIXOTHOTO HallpAKe- 
una RC-renepaTopos molayel BHellHero ynpaBJIslolkero HallpasKe- 
“Ha. BO3MOXKHO HeCKO.1bKO cmoco60B MOAOOHOrO yIpaBeHHsA. 
Han6o1ee yAOOHbIM CNOCOGOM ABJIAeTCH IPHMCHCHHe B YacTOTHO 
3QBHCHMbIX UWellax OOpaTHOM CBA3H AKTHBHBIX YIIpaBJIAeMBIX CONMPO- 
THB.1eHHH. B KavecTBe yopaBJIAeMOroO COMPOTHBJICHHA B JTaMMOBBIX 
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CX€MaX HCHOJIb3yeTCA BXOQHOe WIM BbIXOAHOe CONpoTUBTeHHe ycu- 
THTCNbHOrO KaCKafa (KaCKaJbI MOLyT ObITb pa3vIMYHOrO Tuna). Be- 
THYHHA AKTHBHOTO COMPOTHBJICHHA MeHAeTCH B 3ABHCHMOCTH OT yll- 
PaBIAFOULerO =HallpsxeHud. Vapecrubim HeOcTaTKOM omo6HOro 
cMlocoOa ABAMeTCH H3MeHeHHe HallpaxKenusg B BbIXOAHOH Welw yii- 
PaBHEMOLO CONPOTHBJIEHHA, T. e€. MIPHCyTCTBHe NapasHTHO aMMn- 
TYHHOW MogxyAauMH. Ho Bp eaygae mano yacroth YpaBAAIOWLero 
HANPARKEHHA TO CpaBHEHHIO C YaCTOTOH reHepaTopa elicTBHe napa- 
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Puc, 3. Tenepatop RC c yacroTuo 3apncuMo‘t wenbio nosOomUTeNDHOI 
oOpaTHok cBa3n. 
AT — Tuna TILA; R = 18 none. 


SHTHOH AMMVJIMTYAHOH MOZYAAWHH Ne3sHauNTebHO. TlockosIbky H3Me- 
HCHHe CONPOTHBJICHH 3e€Cb OCHOBAHO Ha H3MCHeHHH mapaMmerpor 
SMEKTPOHHBIX TAMM, TO B Ka%KNOM KOHKPeTHOM CyIy¥ae HeOobxoUMO 
ONPCAeIATh BENMYHHY COMPOTHBJeHHA, 3€KOH H Wpeyesbl ero n3Me- 
HeHHA. Bce STH BeJHUNHbI 3HAYMTebHO MeHAIOTCA OT 39K3eMIMIApA 
K SK3eEMIVISpy JIaMMbI. 

IIpH npumMenennn yitpapviaembix RC-renepatopos ua noaynpo- 
BOMHHKOBBIX TPHOaX @CTCCTBEHHO HCIIOb30BaTb B KayeCTBeE yopas- 
AACMBIX AKTHBHBIX COMPOTHBJICHHH TaKKe MOJYNPOBOAHHKOBbIe TPHO- 
abl. [Ip stom Bce ycrpoiicrBo nomyyaeTca KOMMAaKTHBIM, Rosro3eu- 
HbIM H SKOHOMHYHbIM. Ecm HMeTb B BHAY TOJbKO HW3KOUAaCTOTHBIe 
CX€MBI, TO BeJIHYHHa YIIPaBAAeCMOTO CONPOTHBJeHHA NOUOKHA ObITh 
MOCTAaTOUHO BEHKa (lO KpaHHeH Mepe, KHJIOOMBI H BBIIe), uTO6HI 
H36€KaTb NPUMeHEHHA B YaCTOTHO 3aBucuMBIxX RC-nenax o6parTHoii 
CRASH WPe3sMepHO OovIbINMX em«Kocteli. Tostromy ynpasamsempmit 
CONPOTHBJICHHAMH B aHHOM CJly¥ae MOFyT G6bITb BbIXOAHBIe COMmpo- 
THBICHHA KaCKaOB TO CxeMe c OOUMMM 2MLTepOM HH ocHo- 
BaHHeM. IIpH 9TOM MoryT IpW¥MeHATBCH KaK TOWeUHBIe, TAK H MWO- 
ckocTHble (THMa T12 u 113) tpvogn. Bxsouenve ynpapasemoro co- 
HPOTHBJICHAA B CX€MY MOKeT MPOHSBORHTBCH Kak HeMOcpeycTBeEHHO 
(puc. 4), Tak H 4epes TpaNctbopmatop (pic. 5). Tipu venocve;- 
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CTBCHHOM BK.JIOUCHHH NUTAaHHe MOMKeT OplTb MOMAHO YWepe3 AKTHBHVE 
CONPOTHBeHHe HIM Apocceb. Comporupmenve CXeMbI JIA BXOJHO- 
ro HalpsaxeHua (U Me€HAeCTCH B 3A€BHCKMOCTH OT ylpaBJINIOllero 


Hanpaxkennn (U,,,). Buaroqapa wlyHTupywoulemy xelicrsuio = R, 
(Tp,.) BenMuWHa CONpOTMBJIeHUA H Mpesebl ero H3MeHeHUA cyxKa- 


ioTca. IWpu BKAIOYeHHH YIpPaBJIAeMOPO COMPOTHBJICHHA Yepe3s TpaHc- 
(bopMatop (Takoe BKJIO¥UeHHe MOSBOHeET pa3BA3aTb TOCTOAHHbIe T0- 
TeEHHWHaJIbl) HeOOXORHMO oOGecneyHTb AOCTATOUHO OOVIbILyIO BeHUH- 
HY HHAYKTHBHOCTH TpaHcdopmaropa. Ecsin ynpaBsatollee HanpskKe- 
HHe MOKeT H3MeCHATD 3HaK, TO HEOOXOJHMO IIpeAyCMOTPeTb cMellle- 
HHe B ero emu. EcrecTBeHHO, YTO 
ypaBJIseMoe COMpoOTHByIeHHe Oy- 
eT JIMHCHHbIM TOJIbKO WIA O- 
CTaTOUHO MaJIbIX BeJIHYHH BXOJI- 


ax) 





Puc. 4. HenocpedqcerBenuhoe BKaioueHHe) = =Pue, 9. Bkaovenve ynipaBaaemoro 
ypaBMAe€MbIX COMPOTHBJCHHH MO Cxe- CONPOTHBAeHHH NO cxeMe c OOULUM 
Me c OOWIHM 3MHTepoM, OCHOBAHHEM Yepe3s TpaHcmopmarop. 


HOrO HalpAxKenua. Tak Ke Kak HB JIAMIOBBIX CX€MaX, IPH MpHMeHe- 
HHH MWOJTYMpOBOTHHKOBBIX TPHO0B B Ka¥ecTBe VNPaBJAeMbIX COTpO- 
THBICHHH HeEOOXOAMMO B KaKJOM KOHKpeTHOM CJly¥ae OnpedeATb 
BGTHUMHY COMNPOTHBICHHA MM 3aKOH ero H8MeHeHda, Bo Bcex Tpex MpH- 
BEM€HHbIX CXxeMax RC-reHepaTOpOB BMeCTO CONPOTHBJICHHH, O603H4- 
YCHHbIX HHeKkcoOM AR, Gb MPHMeHEHbI yIIpaB.JINeMble AKTHBHbIe cO- 
IIPOTHBJICHHA Ha KPHCTAaJWIM4YeCKHX TPHOax. 

B nmepspom reHepatope (puc. 1) NpHMeHAJIHCh SKCMePHMeHTAaJIb- 
Hble TOUeYHbIe TpHOAHE Tuna 86A mo cxeMe ¢ OO6MLHM OCHOBAa- 
HWeM; B reHepaTope, NOKa3aHHOM Ha pHc. 2, — MvlocKOCTHOH TpHOR 
Tuna I12 no cxemMe c OOIULMM 3MHTePOM; B reHepaTope, MOKa3aHHOM 
Ha pc. 3,—ToueuHblIe TpHomb! Tuna 86A c BKJOUeHHeM Uepe3 
Tpaucdopmatop. Bo spcex Tpex cxemMax NOAOOPOM TPHONOB HU INYHTH- 
PYIOWWUX COMPOTHBJeHHH MOXKHO ObIWIO MOJYEATb HeEOOXOTMMY!O Ya- 
CTOTY BHIXOMHOTO HallpxAxKeunA TeHepaTopa HW YKa3aHHbIH BbIMle Wua- 
Ma30H MepeKpbITHA YacTOTE!, Pabota reHepaTOpoB pH 3TOM HHYeM 
He OTMHUAMACh OT PAaOOTbI UX C IPOCTHIMH AKTHBHbIMH COMNPOTHBAe- 
HASMH. 
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PETYJIMPOBAHHE TEMMEPATYPbI B MPOLLECCE 
OBPABOTKH UBETHOM KHHOIMIEHKH 


Kano. mexu. nayx C, A. Jlesuman, uno. M. B. Xanametizep 
(Llexm paabyast Kunxocmyoun OOKYMCHMAAbHOIX PuleMos) 


Baewenue 


[[lupokoe mpyMeHeive B KHHONPOHSBOACTBe ILBeTHbIX MHOFocaoil- 
UbIX MWI€HOK MpebaB.serT Oco6bie Tpe6OBaHHA K TeXHOJIOPHH HX O6- 
padorkn. 


OHM H3 OCHOBHBIX yCJIOBHH BbICOKOKayecTBeHHOLi o6pa6orKu 
MICHKH ABJIACTCA CTAOW/IbHOCTh TeMOBLIX P@KUMOB TexHOsOrHye- 
cKoro Mpolecca. OTKIOHeHHA TeMMepaTypbl OT HOpMbI GOomee yeM 
ila +£0,2°C no jaHHbIM OTeYeCTBEHHBIX KHHOMpeANpHATH Hu 3apy- 
O@KHBIX KHHOPHPM JIA UBeTHOH MWeHKH HeAOMycTuMnl. 


HecTaOnIbHOcTb TemilepaTypHOoro pexkuMa o6pa6oTKH MIeHKH 
MOKET He TObKO BbI3BATb HapylleHve Cc TOUKH 3peHua cbororpadu- 


YeCKOTO KayecTBa, HO H TOSBJIeHHe CeTKH (peTHKYJIAWHA) Ha cIOAXx 
KeNaTHHa. 


B CCCP ta KaHocry.Max n cdba6puKax Maccopoli neyaTH KHHO- 
(PINIbMOB IIa O6ecteyeHHA CTaOHbHOCTH TeIVIOBBIX Ppe2KHMOB TIpH 
oOpaboTke Kak 4YepHo-Geroli, Tak HM WBeTHOH MIeHKH UpHMenaetca 
CHCTeMa BYXMO3HIMOHHOrO peryAMpOBaHHA TemMMepatypbl Mposns- 
JAIOULNX pacTBOposB, OOMaalollad CpaBHUTebHOM Mpocroroli nu Ha- 
AEHKHOCTHIO B IKCMIyaTaWMH. OAHaKO KayecTBO peryJIMpOBaHHA TeM- 
NepaTypbl UBeTHOrO TIPOABUTeJIA C MOMOLUIbIO CHCTeEMbI JBYXIMO3HUH- 
OHHOTO peryJHpOBaHia TpeOyeT BCeCTOPOHHEero HCCIeOBaHHGA. 

Pesy.lbTaTbl TeopeTHYeCKOrO WH 3KCMePpHMeHTaJIbHOrO CCE LOBA- 
LHS CHCTCMbl ABYXMO3HILHOHHOPO PeryJHPOBadHA TeEMMepaTypbI Mpo- 
SBHTCIA TaHbl B MepBOH YacTH HaCTOAUeH pa6orTHl. 

Bo BropoH yacTi paOoTbl uccemyeTca CHCTeMa aBTOMAaTHYeCKO- 
[fo peryJHpORaHHA TeMMepaTypbl MIpOABUTeA C H30APOMHbIM pery- 
AATOPOM, OG6ecNeunBalolllan BbICOKYIO CTelleHb cCTaOHJIM3allHH TeM- 
feparvpHoro peykuMa OOpaboTKH IBeETHOH KHHOMeHKH. 
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1. J ByxnO3HWHOHHOe aBTOMATHYeCKOe peryIHpOBaHHe 
Temnepatypbi Npossutess 


Ha pue. 1 ana NpHHWWwaibHan CX€Ma aBTOMATHYCCKOrO Pery- 
JUPOBaHHA TeMMepaTypbl MpoABHTeJA. 

NeticrpHe CXCMbI COCTOHT B CJTeAVYIOHLeM: TPH OTKVIOHeEHHH TeM- 
MepaTVPbI MPOABHTeIA OT 3a4aHHA, B 3aBHCHMOCTH OT 3HakKa OTK.10- 
HEHHA, B TEMTOOGMeHHHK, NO TpyOKaM KOTOpOrO LWHpPKy.INpyer Mpo- 
SBUT@.Ib, MOaeTCA NosorpeTaA HWIHK XOJOKHAH BOMa, kOTOpAaN 
IPHBOAUT TeMMepaTypy MpoxBurean K 3anaHHOll. HM3mepure.ibHoe 
ycTpoleTBo COCTOHT H3 9/IeKTPpOHHOrO aBTOMAaTHYeCKOrO MOCcTa THA 
IMI1-120 comkasoit 13—23°B KOMMIeKTe C Me@AHbIM TePMOMCTPOM 





Hodoepeman boda 
Nonodwan boba 
(apmesuancras) 
Puc. 1, Cxema ABYXNO3HUHOHHOTO peryAHpOBaHHH TeMMepaTy pb. 
{ -- UpOABHTe Ib; 2 — Ten.1006MeHHHK; 3 — Hacoc IN PKYAANHH MPOABUTE 19, 4—nonor peTas BOL; 


5 — TepMOMeTDP CONpOTHB.1eHHA OT-X,; 6 — Z.1CKTPOHHBIA MocT OMJI-120; 7 — asy XNO3HILHOHHBIHI 
peryastop JLTP-240; & —- Hacoc TenaonocuTeaeh; 9 — kKpaHh KP-180. 


compotuBaeHHa Tuna OT-10. B KasecTBe yIpaBAIOWlcro 3JIeMCHTa 
HCMO/b30BaH JABYXHO3HUMOHHBIM peryantop Tuna JTTP-240, Berpo- 
eHHbi B QeKTpOHHbI Mocr, HicnowHHTeIbHbIH OpraH COCTOHT #3 
MByX cCOWICHeHHBIX KpaHoB Tuma KP-180 u  cepBoyBnrare.1s 
UM-2/120 (puc. 2). 

CrpykrypHand CXeMa CHCTeMbl aBTOMATHYeCKOrO pery/HpoBaHIlt 
M eTAepad XAPaKTepHCTHKa peryAsTOpa MaHbi Ha puc. 3a u 30. 

Ilpw AByXMo3HUMOHHOM peryJIHpOBaHHH Ha BbIxXose OObeKTA pe- 
ryJIMPOBaHHA BOSHMKHYT HesaTYNalollue aBTOKOJeOaHHA C aMILMIHTy- 
Non A: uw WaCTOTOH O. 

B uactosilelt pa6ote uccnelyetcH BIMAHWe OTJebHBIX MakTO- 
pOB ia BeJIMUMHY AMIVIVTYAbI aBTOKOeOannit A, HW 4wacroTy w, a Tak- 
Ke OMpeleimorca ONTHMAJbHbIe YCMOBHA PaOOTH! ABYXMOSMIMOHHO- 
to peryasatopa. 

BpemeHHaa XapaKTepHCTHKa KHIOTeXHOJOrHYecKoro = obbEKTA 
peryIHpOBAaHHA, Kak NWpaBilo, HMeeT OO/IbIIMe BPEMeHa 3aTla3AbIBa- 
As 1 $ocTOAHHbIe BpeMeHH. UacToTHaHt XapaKkTepHeTHKa Takoro 
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Puc. 2. CMecureabuo-peryaupyomuii 610K. 


/—kKpan {P-180; 2 — nenoanuTeabuplit MexaHu3M MM-2/120; 3—cmecuTeab; ¢— 9.ieKTpOMarl- 
HHUTUbIA KAanan; 5 — TEPMOCHFHAMH3aTOp; 6 -—— TeNJOOOMEHHHK. 


OObeKTA PervVIHPOBaHUs anamonmuna uactoTHolt XapaktTepHCTHKe 
(PUIbTpPa HU3KHX Yacror. 

ITO O6cTOSATeIbCTBO MO3BOHeT BeCbMa ycnellHo NpUMeHHTb LIA 
UCCACROBAHHA ABYXMO3HWHOHHOH CHCTeMbI aBTOMAaTHYeCKOrO pery- 





Puc, 3a, CrpykTypHan cxema cu- oe 
CTEMbI Pery AHPOBAHHA, 
/].3.—auHelHad YacTb CHCTEMBI peryanpo- Puce, 36, NapakTepucTHuka He JHHE HHOrO 


Banus; Hea mena 4acTb CHCTEMDI SIEMCHTA ABYXNOSHILHOHHOrO peryaAaTopa 
ee chi C NOJOKHTCbHOH 30HOH HEYYBCTBHTeNb- 

HOCTH, 
JIMPpOBaHHsA NPHOAWKEUHDbIL x; — Temnepatypa nposputeag; x, — Temnepaty pa 


: TeNMOHOCHTeA; 8B, — TemMnepatypa nodsorpertoii 
MeTOA pacueta [JI. 1]. Merton BOB: B, — Temnepatypa xOMODHOL Ronit a": 


rapMOHHYecKoro GavlaHca, HC- WHpuHa NeTAW peryAATopa. 
NOJb3YeMbIM B HaCTOMIWel pa- 

OoTe, Oa3sHpyeTcA Ha H3BeCTHOM aMIMINTYQHO-:ba3s0Boll xapaktepn- 
CTHKe JIHHEHHOH YaCTH CHCTeMbI a2BTOMATHYeCKOrO PerysUpoBaHHA Hi 
KOSMMUWHeHTe YCHJICHHA HeHHeliHoro aulemeHta N. 
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MerToauka 9KCHeDUMeHTaJIbHOTO oOnpeqeneHHA aMIVIHTYAHO-cpa- 
30BOH XapaKTePHCTHKN OODEKTOB PeryJIMPOBaHAA C M€JIeHHO mpoTe- 
oo MpoweccaMH MOCTaTOUHO MOWTHO ocBellieHa B JAHTepatype 


Tlomp3yaicb STO MeTOZHKOH, Oblla CHATAa aMILIHTYLHO-az0Ban 
a a OGbeKTa PeryJIHpOBaHHA, KOTOPaH MpHsemena ua 
pic. 4. 


~003 -O0 ~G01 0 
a 
W485 *G OS 
Zi 1A D 
N 0.01 
8 w=0,1acwi! 
Q02 
? w=Q07acun! 
G03 
0 w= Obncur'! 
0,04 


2 wal nyacun |! 
\w 


? 


~j 4905 


Puc. 4. Onpegenenue aMITJHTYAbl H YACTOTbI aBTOKONeOaHHii 
TemMnepaTypbl MO Me€TOAyY rapMOHHYecKoro OanaHca mpn 
ABY XMO3HIHOHHOM peryJIHpOBaHHH. 


‘ {A 
Jina OnpeweleHHA OTHOCHTEIbHOM aMIVIHTYAbI ey H 4acTo- 


Tbl @ ABTOKOJe6aHHH MpH YCJIOBHH, YTO AOA MepHona aBTokoweba- 
HHH, B TeweHHe KOTOPOrO TeMMepaTypa TeIVIOHOCHTeIa paBHa TeM- 
nepatype NOOrpeTou BOA, paBHa T3=0,5, NocTynaloT ceqyIOUlHM 
O6pa30Mm: MpOBOAAT MpAMy!O, MapasesbHYIO BeIeCTBeHHOL OCH CH- 
CTCMbI KOOPAHHAT AMILIHTYHO-Pa30BOH XaPAKTePHCTHKH Ha pac- 
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ria TF 2) 
CTOAHHH OT Tee, DaBilOM iN? TOUKA HepeCeyeHHH 3TOH TIPHMO!! 


C AMILIATYAHO-(ba30BOH XapaKTeDHCTHKOH OMpCesAeT “YaCTOTY aBro- 
Kome6aHHit. 

fA 
OTHOCHTeJIbHan AMIMIMTY:1a a, paBla OTHOIMeHHIO OTNC3KOR 


OK 
OD 

Jd WdAJHOCTpallit METOAHKH Ha pic. 4 jan NpHMep pacueta mpi 
CC RYIOIWHX NapamMeTpax: 


(pic. 4). 


B, == 27°C — Temnepatypa nogsorpeTou BOD; 
B, == 10°C — TemnepaTypa XOJIOQHOH BOI; 
2a == 0,2° C — wupuHa neTIH XapakTepHCTHKH perysATopa: 





a 
eee (2) a = 2,5-0,1 = 0,25° C; 
O== 0,12 mun, 


Jia tex Ke lapaMerTpos peryanTopa H TeMIOHOCHTeA MpoBe.te- 
Ha 3KCIEPHMeHTaIbHaA TWpoBepka, KOTOPaA aa xopolliee copna- 
mene c pe3yJIbTaTaMH pacueTa. 








i 19 
= (anes eae eae aE 
eee Oa aa: San eee (ee eee 
aan oe pete Sa ES — | ss 
tet | ee - 
tun 14 20 {00 sptr 60 
ieoenen Pa 








(een eae ea jas 
cat comes ast cect ares Sane mene es 


Puc. 5. Kpnpadt u3MeHenHA reMnepaTypil MpOABHTeTA Npw ABYXNOSHUHOHHOM 
pery AHpOBaAHHH. 








Qn ; 
a= 0,1°C; T= 60 stun; w= = 0,108 aunt; WBhypaye = 0,48° C. 


Kpupast peryIMpoBanua jin STOroO culyyad MpHBesena Ha puc. 5. 
Tlomb3yHcb BbIMICH3IOXKCHHOH MeTOMHKOH, ObLIH PaCC4YATaHbI Hi M0- 
CTpoenbl KpHBble aMIWATYIbI ABTOKOeOaHHii H YaCTOTH B PYHKIMH 
KOMPPHUMeHTA YCHICHHA HeaTMHclHoro seMeHTa (puc. 6). Anas 
STHX KPHBbIX MOKa3bIBaeT, YTO B JYUMeM Cyyuae, T. eC. IPH xopomen 
CTaOHMIH3allHH TeMMepatypbl TCMIOHOCHTeJIeH H aBeHHA B Tpydo- 
NpOBOLaX CHCTEMBbI peryJMpOBaHKA, MO*KHO NoOAyunTh mpx N= 17/0 
AMILIHTYAY apToKoedannit +0,2° C. 
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Kpupaa amivaatyipt Ay=/(N) nocrpoena aaa By — By=17°C: 
rakiiM OOpa30M nepeMeHHOll BeTMYNHOH sABJIAacb UWIpHHa meri 
XapakTCPHCTHKiT p*ryJIaTopa 2a, koropan Aan N=170 pasua 01°C. 

YmeubileHve BetHuHHbD! B,— By xora 6pr no 85°C nacr cHH- 
*KeCHHe AMILIUTYAbE aBTOKOMeOAHHH No BeMUNHbE Ay= +0,125°C 1 
SHAYHTeJIbHOe YMeHbINeHHe YaCTOTbl aBToKoe6aHRh: c 0,25 a0 
0,12 mun, 

YMeHbUIeHHe TaKHM CMHOCOOOM AMTLIHTY1bI aBTOKO.1@OaHHH HeLle- 
lecoo6pa3Ho, Tak Kak MpHO6.1MxKeHHe B, k Bo npr t3=0,5 norpebo- 


Ay iy af 


— 
G5 -S: O25 






O44 O2 
GItIt QIE 
Q2¢2+ Gf 


© —Pacvemnse mounu 
x - Gnome moun dm A, 
B—Onsimusie mown ana a 


150 * 200 
Puc. 6. Kpusble AByXIIO3HUHOHHOrO peryaMpoBaHua. 


BalO Obl CO3AaHHA ABYX MCTOUHHKCB Tella co cra6uMeMpoBaHHoit 
TeMMepaTypou, YTO B peaJbHbIX YCJIOBHAX BECbMa 3aTPYAHHTCIbHO. 
Kpome Toro, NepHom Kome6anus TemnepaTypbI HacTO/IbKO yBeJIMUH- 
BaeTcH, YTO BOSHUKAeT OMAaCHOCTb OOMbWIOrO BEIOpoca TemMepatypbt 
OT CuIYYaHHbIx BOSJeHCTBHH, C KOTOPbIMH CHCTeMa perylMpoBaHHa 
He OyZeT B COCTOAHMM CIpaBHTbCA H3-3a MoTepH ee ObIcTpoelicT- 
BHA. 

IIpuw ofcyrcTsuH CielvalbHol cra6niu3alnU TelioHocHTesA 
(qaBeHin uM TemMMepatypbl) aMMINTyAbI Kome6annii TeMIeparTypbt 
ka MOTYT 3HAUHTeJIbHO TIpeBbUUaTb 3HaUeCHHA, yKa3aHHble 
Ha puc. 6. : 


2. ABTOMaTHYeCKOe peryHpOBaHHe TemMepatypbi NposBuTeas 
C H30APOMHbIM pery.sTopom 


BbICOKad TONHOCTD peryJHpOBaHuA TemMepaTypbl MposBuTe.in 
B Mpouecce OOpa6oTkH UBeTHOM KHHOIMICHKH JLOCTHTaeTca mpHMeHe- 
HH€M BMCCTO JBYXNO3HIHOHHOTO peryATOpa HW30RpoMHOrO, coue- 
Talollero B CeOe NPONOPUHOHaIbHbIN M acTaTHyccKWH pery/ATOpHt. 
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Iipu 39TOM BCe OCTaJIbuble 3B@HbA, BXO/AIlLHe B CHCTeMY peryJIHpo- 
BAaHHA, OCTAaIOTCA O6e3 H3MeHeEHHA. 

Mcnompsyerca H30ApoMHbIH perysiatop Tuna YMP-130, usroros.ie- 
Hida LlenrpantHoli ma6opaTopun apTromMaTHku Munucreptpa 4epHolt 
Merasulypruu CCCP. Peryastop uMeeT Ba NapaMeTpa HaCTpOHKH: 
«CTelleHb H@paBHOMePHOCTH» UH «BpeMH YABOeHHA». W3mMeHaa OTHO- 
CHTeCIbHOC BJIMAHHe KaKOM KOMMOHEHTbI B BO3JCHCTBHH peryJIATO- 
pa B WeNOM Wa pery.1Mpylollee VCTPOHCTBO, MOMKHO ROOHTbCA r*Ke- 
Jaemoii MO YCIOBHAM TeXHOJIOTHH HaCTPOHKU peryaATOpa Ha TIpo- 
wece. 

VMi3pecreu B wHTepatype [J1. 3—5S] pam mMeToyoB pacueTa Mapa- 
MeTpoB peryatopa. HexkoTopble aBTOpbl HCXOMAT H3 yCpeAHeHHbix 
MaHHbIX Mpowecca peryNpoBaHHa, Apyrve — H3 MaKCHMA@JIbHOTG 
ebl6era peryJIMpyemMoro MapaMmetTpa HW TpeTbH — H3 YCJIOBHA Hanvry4- 
mero 3aTyxXaHHuA MepexowHoro mpomecca B 3€MKHYTOH CHCTeMe aBTO- 
MaTHy¥eCcKOro pery/IHpoBaHHsA. 


IIpeaqtaraemaa uwKe Wpocrad MeTORuKa pacueTa NMapaMerpos 
perysiaTtopa Oa3nupyeTca Ha SKCIMepHMeHTAJIbHO CHATOH BDeMeHHOK 
XapakTepucTuke OObeKTa peryJIHpOBaHHA WW Ha CepHH pacueTHbIXx 
BPCMCHHBIX XAPaKTePHCTHK 3AMKHYTOH CHCTeMbI PeryJIHpOBaHUaA. 

Kpupble pacCuHTaHbl B OTHOCHTeJIbHBIX C€AHHHWaX BAA pasiiplXx 
NapaMeTpoB pery.dTopa u OObeKTa peryJMpoBaHHa, Omnpegemennie 
ONTHMAJIbHbIX MapaMeTPOB PeryJIATOPa MPOSBO/IHTCA Ha OCHOBaHHH 
paccCMOTpeHHs| MOMHOH KAPTHHb! NMepexoAHoro Mpollecca B 34MKHYTOK 
CHCTeMe PeryIHPpOBA4HHA MPH eCAWHHYHOM BO3MYLLLEHHH Ha Bxoye 
CHCTEMBI, 

TloncHum croco6 nNocTpoeHHA BPeMeHHbIX XapaKTePHCTHK H Me- 
TOMMKY Mob30BaHHA HUMH. VY3BecTHO, YTO MHOTOCMKOCTHBIN OObeKT 
peryJIupoBaHHs B pacuetax 6e3 G6obUWOH OWIHOKU MOKer ObITb 3a- 
M@H€H OAHOCMKOCTHBIM OObEKTOM C 3aMa30bIBaHHem. 

B 970M CJly¥yae OnepaTOpHbIH KOSDUuUNeHT ycuseHHA OObeKTA 
peryiupospanna Oyzer: 


= he (1) 
= {spr ® 
rae k, —kKosd@uinewXT ycusexuusa; 

7 — mocTOAHHad BpeMeHH; 

t— BPeMA 3ala3bIBaHHg; 

p — orepartop. 


eee 
Jy 


Ecan MpeHe6peyb 3aMa3qbiBaHveM peryslATopa H HCIIOJHHTeJIb- 
HOTO YCTpOucTBa NO CPpaBHeHHIO C 3aMa3AbIBaHHeM H MOCTOAHHbIMA 
BpeMeHnH OObeKTA PeryIHPOBAaHHA, a TaK%Ke He YYHTHIBATb 3OHY He- 


* BowHHucTOA uepTol cBpepxy O603Ha4eHO AanvaccoBoO u306paxKeHHe yHK- 
ILHH 


X4(p) = x; (4). 
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“UVBCTBHT@JIbHOCTH HW HevIHHeH- 
HOCTH peryJATOpa, onmepatop- 
HbIH KOSMUNHeEHT yCHJeHHs 
peryviaTopa 3anuiletca 8B 
Buse: 


ae ky 3 
Jy=2 hyp , (2) 


rae k,— KkosmPuwvexT ycuvie- 
HHA TMpOMOpunoHuaJib- 
HOH KOMIMOHeHTHI pe- 
ry sATopa; 
k,—KOIMPHUHEHTHI ycu- 
ACHHA acTaTHyecKoH 
KOMIMOHEHTbI peryJin- 
Topa. 





Puce. 7. 3aBHCHMOCTh Riss, == f (8). 


kp + 
Ec BBecCTH O603HauNcHHe BoA, Bbipaxkenhe (2) MmpumMer BU}: 
3 


‘a bal ch me (3) 


Kosdduunext 2 paBeH CKOpocTH mepecTaHOBKH pery.1sTopa ( o6part- 
Had BeHYHHa BPpeMeHH yABOeHHA). OnepaTopHad (PyHKUHA Ha BbIXONe 


% 
20 





0” * 0 1 20 25 
6) 





| le 
18 22" 2530 





0 \/ 
’) 
Puc. 8. Kpuepie “30apomHoro peryanuposannsa, $==0,1; Rip = 16,1. 


a—A=0,05; «= 14,4%; 6 —A=0,1; 2= 14,4%: 6 --A=0,3: a= |4o,- 
oa Be a 48, 70, | 


34MKHYTOH CHCTeMbIl peryJMpOBaHHA Mp CHHHYHOM BO3MYLULeHHH Ha 
Bxone O6yAeT HMeTb CJIELYIOULNH BUT: 


ik k,e°? I 
x ee ee (4) 
lt pr+k (1 an) on? 
roe k=hk,ko. 
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[IpeqeabHbl KOIPMHUMCHT YCHICHHA ae , pH KOTOPOM CHCTeMa 


pery.lHpOBaHHA HaXOAHTCA Ha TpaHulle YCTOHYMBOCTH WA AU) 


(—HpONOplHOHaTbHOe PeryANpOBaHHe), 3aBHCHT TOAbKO OT OTHOWEHI 
- 


- _——— 


‘ . 
Kpusasa | (6) ana Ha puc. 7, Onperevsicnwe OpHrHHala (4) 
NpONSBOAIAOCD ApUGeKeHnbIM MeTosLOM (JT, 6]. 










re ——- es 7 WMtK 





ary C 


mun 240 220 200 180 0 199) 10) m0 60 — 64 


Puc. 9. BpemenHad xapakrTepuctiika OObeKTa PeryAHPOBaHHA 
(1 OCCHHE-3HMHELO CE30H a). 
TOOK NpOUSBe Ae 108 OpOTOM BaAA1a NCHOATHUTe.IbHOTO Me@XaHu3aMa Ha 15% (18° ycranKa). Tex-~ 
wepary pa ee BOAbE+30° C; TemMNepaTypa xoO.0QHOH BOABE + 2° C; Temilepatypa BO3ayXa 
At 
vy = 
+ 18°C; 3 me = 0,082; ky -= 1e 0,1° C/rpaan; Rap = 16,1; kip = 0,5; k = 0,5-16,1 = 8,05; 7 
: e ae ©manc’ }00% Leite dag ata 
= 0,3 (pic. 8); Ro = - = 80,5; Syanc = 120°; P= 13— 23°C, 6 = aa 175 aa = 15% ( I 
: a); i Lidge 2 400 Y5 WO Wkade peryantopa). 
Wkade pery.anTopa); Tyas Fie Ge ceKw (95 nO Wha I p 


Ha puc. 8 Aula WWUOCTpalHH MpuBeAeHbl PesyJbTAaTbI pacueTa 
x, (t) pH eAHHHGHOM BO3MyULeHHH Ha BxXOMe CUCTeMbI pery/IMpoBa- 
ite H TPH PasAWyHbIX 3HANeCHHAX TapaMeTpa A, 


ih IK SS 

Se Ve WS 
es 

Hah ORT 


Bet 
case 



















Puc. 10, H30qpoMHoe peryJHpoBaHHe IPOABHTe.IA. 
Peryastrop BKAWMeH MOc1e HO“HOTO Nepephina. YcTaHOBKa peryjaaropa no mka.1e 
6 — 10; T 
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B pacueTax MmpHHuMadoch k, == 1, t= 1, R= 0,5 Rig 
KpuBble pacCUHTaHbl JWI HHTePBajla BPeEMCHH OT Hy RO 25%, 
llepeperysmpopanne 2, ONpeAe0Cb KaK OTHOWeHHe MaKCH- 


MaJIbHOrO BbIOera peryJMPyeMOH BeJIMYHHbI TPH Hasyn perysiATopa 
K MaKCHM@JIbHOMY BbIOery peryIMpyeMOl BeJIHYMHbI IpH OTCyTCTBHH 
peryaatopa. PekoMeHAyeMbIH NOpaOK pacueTa mMapamerpoB pery- 
JATOpA: 

M3 BpeMeHHOH XapakTepHCTHKH OOBEKTA perysMpoBanna onpeje- 
WioTCH BH R,, 3aTCM U3 pacC4HTaHbIX ANA ZTOrO 3HayeHHA 6 1 
Pa3HbIX 3HaYeHHH ky HA BbIOMpAeTCA *AelaeMblil XapakTep Mepexoj- 
HOrO Mpolecca, Bpl6panHad KpHBad XepakTepn3yetTces ompeseseHHbl- 
MH 3HaveHHAMH &, A u a. Llo 3HayeHuamM k HW 2 onpeyesnioTcA He- 
oOxomuMbIe TapaMeTpbl peryslatopa. Ha pre. 9 npuBegena BpeMeH- 
Had XapakTCpHCTHKA OObEKTA perysiHpOBAaHHs WH jlaH BeCb pacuer 
HapaMeTpoB peryiatopa. Ha puc. 10 mata 3kcnepHMeHTaJbHad KpH- 
Baa H30QPOMHOrO peryJHPpOBaHHA TeMMepaTypbl MpOABUTe.IN Cc pac- 
CUMTAHHBIMH TO pa3spaOOTaHHOH MeTOAMKe MapamMerpamMH pery.ntTopa., 
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OB OJHOHM OWUHBKE, CBA3AHHOHK 
C IJIEKTPOQHHAMHKON J BYHOKYULAXCHA CHCTEM 


Kano. mexnx. xayk, Oouexm H, B, Jle6edes 


B XXI cOopHuke «Tpyap MOM» onyOukoBaHa CTaTba KaHd. TeXH, 
HaykK B. M. Baxuuna, NocBAlleHHanH JBYOKYULMMCA KOueOaTeJIbHbIM 
cuctemMaM!. B sTou cTaTbe CelaHa MONbITKa MOKa3aTb, 4TO NpH 
JIBYXKCHHH KOJIeOaTeJIbHOH CHCTeMbI, HalipHMep APYXIIPOBOMHOH JIM- 
HHH 6€3 MOTepb, 3akOpoueHHOH Ha OOOHX KOHIWax, B CHCTeMe vcTa- 
HaBIMBaeTCA OCOObIH THM CTOAYeH BOJIHbI, OTMMUHbDIH OT CTOATCH 
BOJIHbI B «TIOKOAILEHCH» CHCTeMe. 

OcHoOBHOM WCXOAHOH mpennocpiikoi B cratpe B. M. Baxuuna 
ABAAeTCA Tpeo6pa3sopanue KoopywuaT Tuna 


X==x'—uvt, (1) 


rae U—CKOPOCTb ABH2XKeHHA CHCTeMBI; 
x'—- KOOPAMHaTAa B HeMOABHXKHOM CHCTeMe; 
xX — KOOPAHHaTA, CBA3AaHHaA C JLB KYULeEHCA CHCTeMOI. 


Iipeo6pa3onanne (1) mpHMensAetcaA gasiee B OOIMHOM BO.THOBOM 
YPpaBHeHHW B YaCTHbIX NpoOH3BORHbIX. Tloce H3sHINHeE yCOMKHEHHbIX 
npeoOpasopaHHi B. M. BaxuHvwH HakslaabipaeT OO6bIUHOe ycaoBHe 
pesonauca, CBOAAUWIeecH K TOMY, UTO BAOJb CHCTEMbl M@KAY TOUKA- 
MH KOPOTKOTO 34MbIKaHHA YKMablBaeTCH WesOeC YHCO NOJTYBOJIH. 
Tlone Bp cucTeMe c ABMOKYULHMHCA TOUKAMH KOPOTKOMO 3aMbIKaHHA 
pi 3STOM OKa3bIBaeTCH OTJIMYHbIM OT OObIUHOH CTONueH BOJIHDI. 


Kak yr3epxmaet B. M. Baxuun, B MomOoGHOM Culyy4ae Be BOVIHHI, 
Gerylive Mo CHCTeMe B IIPOTHBONMOJIOMHbIX HalpaBJICHHAX, JBHKYT- 
CH OTHOCHTCIbHO KOOPIHHATHOH CHCTeEMbI X co cKOpoctamyH (c+v) 
H (C— v). 

OxyHOoro 9TOFO BHIBOAa MOCTATOUHO, YTOObI MoKa3saTb HecocTos- 
TCJIBHOCTh TPOBeCACHHbIX PaccyKKeHHH B CJIyYae paclpocTpaHenHa 
9IeEKTPOM@rHHTHbIX BOVIH. 

Bonpoc, paccmatpuBaemplii B. M. Baxuuubim, ajleko He HOB. 
IIpeo6pa3opanne Tuna (1), vcNomwb30BaHHOe B CTaTbe, H3BeCTHO 


ne 





1B. M. Baxuhuu, OO OFnOH pa3sHOBHAHOCTH CTOMHUHX BOTH (,ABHKY- 
mveca BoaHb*), Tpyzp MOH, Bon. XXI (PaguotexauKka), 1956, erp. 54—857. 
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Kak MpeoOpasopanne Tauunea 1 He MOMKeT 6bITb IpwMeHeHO NpH 
peWeHHH 3JICKTPOAHHAMHYeCCKHX 3aay B ABH KyUlAxca cpeqax. Bme- 
CTO Hero OJ2KHO ObITb HCMOb30BaHO Tpeo6pa3onanve Jlopennia- 
SHAMTeMHA, HvMerollee Bun: 


Xo Fae ae es 5 (2) 


rae C-— CKOPOCTb CBeTa B BaKyyMe. 


Teopema cJlo2%keHHA CKOpocTeli ¢ yyeTom npeoOpasoBanua Jlopeniia 
HMeeT BHA! 


Cho scan Gt “¢ 
ee ie oe (3) 


rye U— OTHOCHTeJIbHas CKOPOCTb JLBYX CHCTEM, JLBHAKYLIMXCA CO 
CKOPOCTAMH UV, H Uy MO OTHOIMCHHIO K HeMOABHXKHOMY Ha- 
ONO MAaTe JO. 


Herpyauo BugetTb, Uro B Culyuae pacnpoctpaHenus QJIEKTPOMar- 
HHTHOH BOJIHbI B BaKYYMe COOTHOWeHHe (3) NpHBOAUNT K WHBapNaHT- 
HOCTH CKOPOCTH CBeTa B JHOOOH CUcTeMe KOOpAHHaT — Momomeune, 
JeKalllee B OCHOBE TCOPHH OTHOCHTeJIbHOCTH H Halllewee G6eccnop- 
Hoe NOATBepKWeHHe B MHOPOYHCJICHHBIX 93KCMePpHMeHTax, HWauHHaa 
cO 3HaMeHATOrO ONbITa Matixenpcona (1881 r.). 


i Uv ; 
Ha mepsBplii B3riay Mpu —- < 1 penarmpuctcKue nompaBKknH Te- 


PAIOT CBOH CMBIC H, HallpHMep, peoOpasosannve (2) nepexoyuT 
B Mpeo6pasopanne Tanuaen (1). Storo ue npoucxouHT, ofHaKo, 
C CYMMHpOBaHHeM CKOPOCTH CBeTa H JHOOOH KOHeYHO! CKOpOcTH VU 


H€3aBHCHMO OT MaJlOcTH TlapaMetpa ~~. IIpH npeneOpexkenun pevn- 


a 


i v ‘a 
SHHOK > NO CpaBHeHHio Cc e€AHHHHeH (RB cayuae IIeKTPOAHHaMHuye- 


CKOH CHCTeMbI) OIWHOKa Kak pa3 paBHa 3ddexty, paccCMaTpHBaeMoO- 
my B. M. Baxuunpim. Takum o6pa3om, mpu rounom pacuere ap- 
(pexT, onucpiBpaempmi B. M. Baxuuupim, ucuesaert |. 

IIpeneOperaa npeo6pasopanuamu Jlopenua-Siinmreiina, B. M. 
BaxHwH Nomyyns, Mo cyllecrBy, «BO3MOxKHOCTb»Y o6Hapy Kenna 
«aOCOJNOTHOrO JBUXKeHHA» MO OTHOILeHHIO K «HeNOIBHKHOMY 93H- 
py>. OHuM 43 CyIeCTBHit 9TOrTO ObIN0 6b, HampuMep, uTO (bopma 
CTOAUHX BOJIH MH COOCTBeEHHAaM YaCcTOTa BaKYyMHOrO pe3oHnaTopa, pac- 
NOJIOKEHHOrO C CeBepa Ha lr WM Cc 3allafla Ha BOCTOK, pa3HMa- 
JWCb Obt 3a CdeT «3HpHOrO BeTpa». 

Takum O6pa3om, Bce BbIBOnDI B. M. Baxuuna 06 oco6om DeKH- 
Me CTOAYHX BOMH AIA CAyyasd, KOrqa pesoHaTop uMeeT BaKyyMHOe 
HanoJIHeHWe, MpOTHBOpeyaT He TOMbKO MaTeMaTHYeCKOH cTopoHe 


' Mexannueckne KOTeOaretbHble CHCTEMb! 3UCCb He paccmaTpuBaloTes. 
34 | 
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TCOPHH OTHOCHTE/IBHOCTH, HO 11 BCEMH H3BeCTHbIM B HacTonulee Bpe- 
MA 39KCMHePpUMeHTaJIbHbIM AAHHBbIM. 

Cueflyer HMeTb B BUHAY, 4TO PeIATMBHCTCKHe COOTHOIMeHHA HeOb- 
XOHMO YUHTHIBATD H B Cyuae 3allOJIHEHHA MPOCTpaHcTBa JHIWJICK- 
TPHKOM. ¢<YBeHYeHHe» BWIEKTPOMAFHHTHOH BOJHbI pH BH KeHHH 
MUIIEKTpHKa, OOHAPyAKeHHOe elle B ONTHYeCKHX oOMbITax WPx30 
B 18501 r., TakxKe TpeOyeT WIA CBOero OObACHEHUA YyeTa Mpeodpa- 
30BaHHH Jlopenya-Oinurretna, Passanuue B CKOPOCTAX BOJIH, pac- 
MpOCTPaHAIOWHXCA B HANPABeHHH JBYKeEHHH HVICKTPHKa HB 
NPOTHBONO.IOKHOM HalpaBdeHiin, WH Kak CMe_CTBMe H3M@HeHHC HH- 
TepepeHWHONHOH KaPTHHbI JaBHO U3BeCTHbI HW HC TPCOyIOT HOBoro 
OOCY AK AeHHA. 

Hukakux SBJICHHH, CTABAIWHX TOL COMHeHe CIpaBeIHROCTH 
TEOPUH OTHOCHTCIbHOCTH, B Hacrognilee BpemMs! Hc O6HapyaxkeHo. Ha- 
f1pOTHB, TPOMAaMHbIi SKCIePHMeHTAaJIbHbIH MaTepHadl, HCMpCPbIBHO 
MOYYaeMbIN B CAMbIX Pa3HOOOPa3sHbIX OOWACTAX eCTeCTBOSHAHHA U 
TeCXHHKH, 4aeT BCe HOBbIe NOATBeEPKACHHA CMPaBeLIMBOCTH OCHOB 
TeOpunH OTHOCUTCIbHOocTH, Bosppallediie K KOHUCNIH «HeMOABIDK- 
Horo 3iupa» JIMWeHO KaKHX Obl TO Hi OblLIO OCHOBAHHI. 

Ecau Ke oTsvieupcs of BbitpHHyToro B. M. Baxuuubim oun6ou- 
HOro OOOCHOBAHHA pPa3AH4HA B CKOPOCTHX BOJIH, pacmpoctpalsito- 
IWHXCH MO JHHHH B MPOTHBOMOJIOKKHbIX HaNpaBJIeHHAX, M paccMaTpH- 
BaTb HeKOTOPyIO JIMHHIO C HOMOOHOH «KaHH30TPOMWeu», TO XapakTep 
CTOAYUHX BOJIH, eCTeCTBeHHO, H3MeHseTcsH. Ilo cyllecTBy cTomuan BoO.ul- 
Ha B OOIMHOM NOHHMaHHH pH 9TOM Mcue3aeT. OnHaKko 3TOT BHIBO/L 
HACTOJIbKO JJICEMCHTApeH, 4TO, MO-BHAMMOMY, OH He MOP SISATDCS 
UeIb}O PaCCMaTPpHBaemMO CTATHH. 

Baraka OaromapHOcTh upodeccopy, MoKTopy du3nko-Mate- 
MatHgecknux HaykK B. A, @®a6pukanTy 3a Horpobnoe odcyxKjeHHe 
comepKaHuna HacrowljeH 3aMeTKH. 
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O TIPHBOPE JIA JHHAMHYECKHX HMMYJIbCHbIX 
HCNbITAHHM NPHEMHO-YCHJIMTEJIbHDIX JIAMM 


Acnupanm B. HI. Akcexnos 


[lpH jWHaMUYeCKHX HMINYJIbCHbIX HCIIbITAHHAX MPHeMHO-YCHJIH- 
TeJbHbIx Jlamm (I1YJI) uccaeayetca paOota JiaMil B KOHKPeTHBIX 
HMMyJIbCHBIX cxeMax. [lpn TakHX HCCJeOBaHHAX NPHXOAKTCH B OC- 
HOBHOM H3MepaTb TOKH 2, (¢) 3JIEKTPOOB H HanpAKeHHA UL, (t) MexKLYy 
9ICKTPOAaMH H KaTOZOM, a TakxKe ONpeAeIATb BeJIMTHHY cpeaHel 
3a nepvom T MomHocTu P,, BbiAesMoUleHCA Ha JHO6OM H3 3JIEKTPO- 
0B jaMMpl. OGpatilanch K PaCCMOTPeHHIO BO3MOKHbIX cmoco60B i3- 
MepCHHA YKa3aHHbIX BeJIMYHH, OyeM YUHTHIBATb, YTO B PCaJIbHbIX 
cxemax pexumpl TTYJ] xapakTepusyioTcA TakiMH AaHHbIMH: MHHH- 
MAJIbHbIe JJIMT@JIbHOCTH HMIYJIbCOB—eAHHUIbI MHKPOCeCKYHA, YaCTOTbI 
NOBTOPCHHH — OT eAHHHIL 4O MecHTKOB THICHY Tepll, aMITJINTY Ab! 
TOKOB—OT H@CHTKOB MHJIHaMnep 20 eCHHHIL aMiep, aMIJIHTy/bl 
HanpaxKeHHA gocTuraioT 250—300 6. [lpH sTOM HalipsakeHHA HW TOK 
3.1@KTPOAOB MOryT HMeTb ,HyjeBpie“ COCTABJAIOULHE. 


1. Hsmepenne uw, (4) u 7, (6) 


B wen mo60oro 43 37eKTPOAOB JaMMbl, paOoTaiouleH B MMITyJIbC- 
Hol CXeMe, MOXKeT ObITh compoTHBJeHve Z, HarpysKu. B 3Tom culy 


uae {WIA ONpewesenua HarpsxKenuA u,, (t)= 9, (2) — 9%, (t) Mexyy 
LAHHBIM 941@KTPOAOM H KaTOQOM slammbl (pc. 1) HeoOXOAHMO B MW- 
Aoii MOMeHT BpeMeHH H3 MPHOBeHHOrO 3HageHuA ToTeHWMasa 9, (f) 


BLIUHTATh BeJIHYHHY MoTeHuMasa ¢, (f). IlpH H3MepeHHH MMNyJIbCHOrO 
toka i, (t) B Wellb 3eKTPOAa BKTOLACTCA (KaK H MPH CTaTHYeCCKHX 
HMIMYJIbCHBIX HCIbITAHHAX) COMPOTHBJICHHE R,<|Z,|, magenue Ha- 
lipsi2KeHHA u.,(t) =, (t)—y, (t) = R,i,(f) Ha KOTOpoM MpomopiHo- 
HaJIbHO H3Mepsemomy TOKYy. B oOoux cayyadx Weslo CBOMMTCH, ONe-- 
BHAHO, K H3MCpCHHiO HMIYAbCHbIX HallpAKeHHH MeKAy ABYMA Hesa 
3eMJICHHbDIMH 110 BbICOKOM YacTOTe TOYKAaMH cxeMbl. CylilecTBy:outue 


H3MePHTeJIbHbIe MpHOopbl (OCIHMMNOrpabl, HMMMyJIbCHbIC BOJIbT METPbI) 
HC MOryT ObITb HemocpeACTBeHHO MpMMeHeHbl WA 9TOH ILeJIM, Tak 
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KdkK HMeIOr JIHWb OHH ,He3a3eMJICHHbIA“ BxOjHOH 3axKuM!. Ha 
NPakTHKe HaXOAAT, HaMpHMep, HanpsxKeHHe u(t) myTem rpaduye- 
CKOrO BbINHTaHHA, TPeCABAPHTeJIbHO NOAYYHB C MOMOILbIO OCLHAO- 
rpada KpuBple p,(¢) u ~, (2). TounocTh TaKux H3MepeHHH, OCOOeHHO 
HpH ompewesenun ¢ (¢t), HH3Ka, 

Takum o6pa30M, Aaa u3MepeHuA u(t) W ¢,(t) HeoOxogum crie- 


WHaJIbHbIK =NpHOOp — 31eKTPOHHbIA BbIUHTAaTeWb, nmpeocdpa3yiouluit 
Pa3HOCTb NOTeHILHANOB ¢, (f)— 9, (¢) B HampsKeHHe 


U oye E)=K (9, (f) — Q, (2)], (1) 


H3MEPHeMOe OTHOCHTEJIbHO ,3e€MJIH“ CXeMbIl. C BbIXOJa BBIUHTaTevis 
HampaKenHe u(t) MOmKeT yxKe MOMaBaTpceaA Ha OObUHpIe npuoopyl. 





Puc. 1. Pu. 2, 


HceculeqOBaHHA NOKa3aJiH, UTO B KayecTBe HOMOOHDIX BbIVHTATE Vell 
enecoo6pa3sHo Hcnodb30BaTb |) nMapasimeabHDI GanaHcHblit yenumn- 
TeJib; 2) WBa KacKajla HHBeEpTOp-cymMaTop. 

Mapansenpupiit Oanaucupili ycuantenb (IIBY) kak BblynTaTeJb 
(qudepenwnanbHblit, ycusuTeb) HA3KOUaCTOTHBIX HalpsaxKeHHH H3- 
BECT€H ACBOJIbHO WNpoKo?, Hawke mnoka3aHa IIPHMeHHMOCTD TaKOil 
CXCMbI H AJIA BbIUHMTaHHA HMITYJIbCHbIX CHIHAJIOB. 

B cxeme IIBY (puc. 2) ppixogHoe HanpsxKeHHe Uw, MOXKHO T1OJ1y- 


THTb OTHOCHTCJIbHO ,3eMJH“ C aHoga JuO6OH H3 amn, mpnyuem [J]. 1] 


eit 
M sie i aig (?; i y) =F oe Hoe ? (2) 


rae Ky, — Aupdepenunaibypt KospPuunewT ycusennsa, m0 cBoemy 
CMBICJY paBHbIH Kospdunnernty K B BbIpakenun (1); 


IR — KosPPuUweHT ycuJIeHuaA MO ypOBHIO—onpeyemseT 3aBHCH- 


af 
MOCTb LU, ma 2 CHFHaJIOB; TOJbKO TIpH 


x OT CPC AHETO yPOBHA Y= 





'Ecam 2ke nOfapaTb, HallpHMep, H3MepsemMoe HalipaxKeHHe IpAMO Ha OT- 
KJOHAIOUHE = NAaCTHHbl S3J@KTPOHHO-JlyyeBoli TPYOKH oOcuuAAorpada, To 
HEAb3A HaOMIO2aTb KaK MaJble, Tak HW OOJbIUNe CHrHaJibl. 

2 Cm., Hampumep, [JI]. 1] u [JT. 2}. 
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Se —Q BbIXOZHOe HanpsxkeHHe OyseT MPAMO MpONOpPIUHOHAabuO 
pa3HOCTH BXOJ[HbIX CHIHAaJIOB. 

Tipu Gompuloi pasHOCTH BXOAHbIX HallpsxKeHHH B KayecTBe Jamo v/, 
u JJ, cleAyeT HCNOMb30BaTb HavOoNee MOUIHbIe MPHeEMHO-yYCHJIMTe.Ib- 
Hbie TpHOAbl, a TakKxKe JlyyeBbie TeTPOAbl B TPHOAHOM COeAHHEHHH. 


STO oGecheywt ycwwieHHe HallpsAKeHHH u BOSHHKaIOWUX = MeKAY 


C.K? 


CeTKaMH H KaTOaMH Jamil u,, web, C HAHMeHbIUHMH He- 


—_ 


JIMHeEHHbIMA HCKaxkeHHaMy!, 

Tak Kak 93TH JIaMIIbl HMeCIOT 
HeOObIUOH CTaTHYecKHh Kosddu- 
WHeHT ycuuieHua p (nopanKa 10—20), 
TO OCHOBHaA Mepa CHHKeHHA K yp — 


BbIGOp compoTuB.eHHaA R_ OombUol 


BeJIHUHHbDI. B mpakTH¥ecKHX CXe- 
MaxX BMeCTO OG6OJIbILIOrO R, cule- 


myeT BKMUOUaTb AONOJIHHTeJIbHYiO 
JaMMy— WeHToA (JyyeBoH TeTpo,). 
Eule 60JbIUyio BeJIMUHHY 9KBMBA- 


JI@HTHOrO cCompoTHBsieHHA RK, B 


Wenn KaTofzoB sami J/7, u J, MOx- 
HO NOJYYHTb, eCJIH HCIOJIb30BaTb 
B KayecTBe AR. KackaHoe BKJIIOYVe- Pe. 3. 
Hue TpHogos [J]. 2]. 

Ha puc. 3 mpuBegena pa3paboTaHHasi aptopom cxema I[IbY, 
B KOTOpOH 3a C¥eT BCMOMOraTebHOH Jlammbl J/, OCyUlecTBJIAeTCA 
MONOMHUTeAbHO CTAGHJIH3aUNA CYMMbI AHOAHBIX TOKOB Jlamm J7, H JT, 
[IpH 3ToOM 





Reg igre Sy (1 sy K 4), (3) 


roe K ees Y ———%s _ Yenoapsonanue B 93Tof cxeme 
4~Riat Rag 1 OR, FR; 

elle OfHOH slammbt J/; NO3BOMAHeT CHH3HTb BeJNYHHy K,, Ao- 
li 
Rist Ro? 

O6piuHO B cxeme IIBY npumMenstoT OAHOTHMHbIC JIaMUbI, Mapa- 
MeTPbI KOTOPbIX OJM3KH (p, = po; R,, =AR,). OHako mpenedpexe- 
Hue pa3s6pocoM MapaMeTpoOB JlaMIl MOMKeET MpHBeCTH K 3HAYHTeJIbHO! 
NOrpellHOcTH, OCOOeHHO B TOM CJlyyae, KOrga HeEOOXOAHMO MOJYYHTb 
B TaKOH CXeMe Ba MPOTHBOMA3HbIX H PaBHbIX MO BeJIMYHHE Halpsi- 


PKCHUA Woy aT Age 


NOWHUTebHO B (1-+y M5) pa3, rae Az = ey 


1 [I[puMeHeHHe B Takoli cxeme JyyeBbIX TeTPOAOB (NeHTO0B) B HX OObII- 
HOM BKJIOUCHHH 3a4TPYAHEHO H3-3a CJOKHOCTH NOAOOPa pexXHMOB JaMM NO BTO- 
PbIM C€TKAM OAHOBPeMCHHO NO NOCTOAHHOMY TOKY H BBICOKOH YacTOTe, TaK Kak 
H3M@HEHHE NOTeHIHada KaTOAOB Jam J7, u JJ, AU, = % B Mpowecce padorni 
MOMKeT ObITh 3HAUHTC.IDHDIM. 
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lid OWeHKH BJIMAHHA BeJIM4HH TlapaMeTpoB JlaMIl HW CX@MbI Ha 
TOUNOCTb BbIUHTaHHA YAOOHO BBeECTH MOHATHeE OTHOCHTEJIbHOH MO- 
rpewiHOCTH BbIdHTAHHA §!, B39IB OTHOMWIeCHHe BTOPOrO H MepBoro cula- 
raeMbIX 3aBHCHMOCTH (2). Tak, BOCMOb30BaBIUHCb PopMy samy [JI]. 1, 
HaHeM, 4YTO MpH NosyyeHHn uv, c anoga J], (prc. 2): 


({22 — #1) Ry 81 (Rig + Rao) oy + 92. 
(Hy 2uytte t+ 2) Ry ta (Riot Rao) $1 — $2 





— (4) 


PacueTbl NO 3TOH QopMyvie MOKa3bIBaloT, YTO H3-3a pas6poca 
napameTpos Jiamn (10-20%) norpewiHocTb BbIYHTaHHA MOET ObITb 
3HAYHTeJIbHOH. SaMena viamm JJ, u J/, Ha OJHOTHIIHbIe MOKET MpH- 
BeCTH K H3MCHeHH1IO BeJIHUHH ig HM, 4TO OCOOeHHO BaXKHO, Kage 
liostTomy HeoOxoazuMo nos6upaTb Jamu J/, Hu JJ, C TaKHM pa36po- 
COM apaMeTpOB, KOTOpPbIH OOecIe4yHuBaeT HY XKHY!IO TOUHOCTH BbIYH- 
TaHHA coracHo (4). 

lIpH BbINHTaHHH CpaBHUTeJIbHO MeJJIGHHO H3MCHAIOULUXCA BO Bpe- 
MCHH CHIFHaJIOB HW, B YaCTHOCTH, HalpAxKeHHH, COOTBETCTBYIOLUHX 
H1OCKHM BepINHHaM MMITYJIbCOB, CMpaBeAJIMBbl 3aBHCHMOCTH: 


BRo 
K OUE SO ~~ 2(R;+R,) ’ (9) 
. BR ‘ 
Ky peo R,+R, +2R,(1+p) * (0) 


Ocraetcs paccmotpeTb paOoty TIBY Ha ppicoKnux yacToTax, 
XapakTepH3yiOulnX Hepezayy @powToB uMnywpcos’®, B Haliiem cuJy- 
uae, Korgqa J/, u J/,—TpHOnbI, HeEOOXOAMMO YUNTbIBaTb BJIHAHHE 
BCeX €MKOCTeH: CeTKa—KaToA C,, CeTKa—aHon C, aHOA—KaTOR 
Cs AHOA—,3emaa* C, Katoq—,3emia* C_. Cuntad, uro Ha BXOL- 
ble 3axKHMBI TIBY (prc. 2) nogatorcad MYrHOBeHHbIe Tepemaybl Ha- 
NpAACHHH, MoOyuHM?: 


+ 


t 
King) Rigg ee. (7) 


' DTO NOHATHE OTHOCHTe.TBHOH: NOrpeniHocTH § MORKHO NPHMeHHTb K CXeMe 
WOGOTO BRIVHTATC.TA. 
@ SameTHM, ITO B Cxeme pH. 3 AONOAHUTeADHOe yMeHbUeHHe A, 3a CYeT 


ACHCIBHA Jamopt J/; GyfeT HanOomee aPeKTHBHDIM PH OAN3KHX MO BeJIH- 
unHe Napamerpax damn /7,; u 79. 

3 MOKHO yKa3aTb, NMOMaTyH, AHWIb OFHY paodoty [JI]. 3], B Koropow TIBY 
paceMaTPpHBaeTCA Kak BBINHTATC.AL HMIY.JIbCHbIX HallpaHKeHHH, HO Korga JI, ul 
ef) —~ NHEHTOAbI. 

+ [Ip Bersogze Bhipakenuit (7) u (8) NpHHuMadocb BO BHHM@HHe, YTO B JO- 
Colt cxeme [TBY seanuHHbl emMKocTeh He MpesbiigaloT WecATKOB MMKO(bapar 
HOWTO 


oe ; vie ee 
56. <1 Kaupgeo!» FB Ra > | Ky poo |: 
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tRy 
Al wears 
Kg eK oe pi Rye (8) 
PLS TN ghee i K no Olpedesmotcea Popmysamu (5) un (6); 
R; RK, 


Ra = BER.) RRR, +R +0) 


me ao ae 
A=pR,C,—2R, [A +e) €,, +C,,]—RC,.3 
B=RR,C.-+R,(R, +R, )(C, +2C,,) + 
PR Gea (ap (C a G.-\, 


lloactapsian (7) wu (8) B (2), Halinem u, (4, a (Enos 
HITCA TEM OKC BbIPAKeHHEM, eCJIH M3MeHHTb 3HaK Ky, ( 
paTHBbIi. 


(¢) ompeme- 
t) Ha o6- 


AtiaJIM3 MOJIYYeHHBIX ypaBHeHHi MOKa3bIBaeT, 4TO H3-3a 3HAYH- 
TeJIbHOH (B Me€pBblIe MOMEHTbI BP€MeHH) BeJIMYHHDI Kp» (¢) B KPHBbIXx 
Hue (LE) HW Uo (f) HAO MOMaOTCH BHIOPOCHI C AMILINTY AON, MpHMepHO 


7 Maa 
ps . 


hz A 
PdBHOH Ra Ecum 3a cuer HCKYCCTBeCHHOTO YBeJIHYCHH 4H 


TO 39TO IpHBe- 


? 


we . " A 
emKocteH CC.) HW C.. YMeHbIUHTb BeHUHHY E 


AcT K YBeJIMYeHHIO TOCTOAHHbIX BPeMeHH 7 B BbIPaxKeHHAX (7) H 
(8). ToubKO B TOM Cuayyae, Korfqa B MpakTHyeckoli cxeme IIBY 
OOeCCHeYeHbI MaJIble BeJIMYMHbI eMKOocTeH Cu C_, MOXKHO MOJYYHTb 


A 
COBMCCTHOeC YMeHbIUeHHe Kak RB TaK H 7, a CAMeTOBATeCJIbHO, H OT- 


NOCHTCJIbHOH MorpeuiHocTH BbIuHTaHHA 4G (ft). 

Bce H302%KeHHO? BbILIe ObIIO MOATBEPKACHO 3KCMHeEPHMeHTAaJIbHO, 
Hicculeqopaiacb, B YaCTHOCTH, cxema pac. 3, J,aHHble HW pe>KHMbI 
cxeMbE: J/,, /T,, JI3, JT; —-6IIINI; J7,-—- 62%K3M1 (pce namnpt B TpHOL- 
HOM BKJUOUCHHH); RL, = R= 2,7 Kom; R,=2,1 kom; Ry =1,35 40m; 
R= 240 kom; R,=270Kom; R,=240 Kom; R,,==16 Kom; E,, = 
= 490 6 E. == 260 6; Ei, 1506, £,,=—906, E=— 2008. 
Kos@uuvert ycusenua mo ypoBulo K yn = 9,001, Ham 0,1%. Or- 
MeTHM, UTO BKOUeHHe JJ; TeETPOAOM MPHBOAUT K yBeuMueHHIO K, , L. 
40 0,65°/). Ecau uckmounuTb 43 cxeMpl J7,, TO K poo BO3pacTaeT 
qo 0,7%. Ec 2ke HCKJOUNTS TOMbKO JJ, TO K yp oo YBCUMYMBAeTCH 
c 0,1 a0 0,3°/). Hudbpepenunanbabili Kosppuywen? ycusenua HMeeT 
NPakTHYCCKH HeH3MeHHyI0 BelMunHy Ky, .,==7 2,6 pu u3smMeHenuH 


PasHOCTH BXOJHBIX CHrHaJiIoB oT OU fo 126. [IpH cMeuleHHH YypoOBHHA 
BXOAHBIX CHrHaoB or 0 go 100 6K, coxpaHaeT cBoe 3Ha¥eHHe 


nee - 2,6 ¢ TorpeulHocTblo He Bpllie 2%. Mecaeopanud CXeMb! 
: S47 
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Ha BBICOKOH YaCTOTe NOKasaJIH, YTO CJIeayeT UyHTHpOBaTb conpo- 
THBIeHHA R, emkoctamH C,;—=2—5ng!, a conpotusnenue R, — 
eMKOcTbIO C,=- 50 — 100 nm. B 9Tom cayyae nonyaaerca HaNMeHb- 
liad BeJIHUHHa Ky (t). Tor 2e scdexT zaeT BkKOUeHHeE eMKOCTH oe 


He MapaJieJIbHO CONPOTHBJeHHIO Ry, a MexKAY CpenHel TOUKO! Ae- 
anteia R,—R, u cetkol J7;. Tak, npu nofaye ua o6a Bxoa cxeMbI 
NONOMKUTeIbHOrO Nepenawa HanpAxKeHud == 1006 (anutTeabHocTh 
(ppouta 7, =0,00 mxcex) KpuBple wu, , (t)==u,,.. (t) MpeacraBasioT 
COOOH OTPHIaTeJIbHble BbIOPOCbI C aMIIUTYAOli, He MpeBpluiarwlen 8 6 
(IPH JIHTeJbHOCTH NopsgKka O,1 
MeKceK). Ilpu mogaue *e CHTHaJoB 
9,=9006 Hu 9,=456 BbIXOZHbIe 
HanmpaAKeHHH  AOCTHTraloT cBoero 
yCTaHOBABUIerocnA 3HayeHHA (== 13 @) 
MpHMepHo yepe3 0,1 mxcex. 

IIpuH noctpoeuun BblynTatTessa 
mo OnoK-cxeMe pHc. 4 B KayecTBe 





Puce, 4. Puc, 5, 


HHBepTOopa H CyMMaTOpa CJleqyeT MPHMeHATb CXeMYy yCHJIHTeJIs 
C MapaJeJbHOH OTPULLaTebHOH OOpaTHOH cBa3biI0 [JI. 4, 5]. B raxoii 
cxeme (pac, 5) WesecooOpa3Ho HCNONb30BaTb MeHTOAbI (syyeBble 


TeTpogbl). [pw 3tTom koapuyvext ycuJleHHaA CXeMbI Aa cyly4aa 
CPaBHHTeJIbHO HH3KHX YaCTOT 


kK KPa os (9 

pc00 ~~ Ri (RF Roy) F (IE Reo) RiRene” a 

rye Ko =SR_,. Bocnoub30paBuincb 3aTem MeTogom [JI. 6], Haliazen, 

UTO MAKCHMaJIbHO JONYCTHMbIH CHrHaN AIA Hawel cxempl 

Is, , 

Oph =U oa | K, | : (10) 

[Ip ucnoub30BaHHH CXeMbl pHc. 5 Kak UHBepTOpa K,=K, = 

—=-— 1. Ilostomy U,, =U, , K,, rae U,, , —— MaKCHMasIbHbIt cur- 
HaJl, YCHJIMBa€MbIK JIAMIIOH MPH 3afaHHOH HesHHeHHOCTH. OrTcwsa | 

cueayeT, UTO JIA HHBeEPTHPOBaHHA CHIHaJOB OOJIbIOH BeJHYNHDI 


HeEOOXO2HMO MIPHMeCHATb JlaMMbl C ,JICBbIMH“ aHOsHO-CeTOUHBBIMH 
XapakTepHCTHKAMH H YBeJIHYHBaTb BenMUnHy K,. 


Iipu uccieqoBaHnH CxeMbI pvc. 5 Ha BbICOKUX YaCcTOTAaX HeO6XoO- 
AMMO YUHTbIBATh BJIHAHHE BXOAHOK C., MpOxoqHok oe H BbIXOJL 








1 TIpw sksioyenHuH emkocTte C, emKocTH aHOJ—,3eMaa* aamn JT, WH Sto 
yBeJIN4MBalOTCH Ha 2C, Kaw sas. 
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HoH C, emkocTei, a Takaxke emKoctn C,. Avanu3 CxeMbl MoKa3biBaer, 
4TO TIP BbINOJIHeEHHH yCJIOBHA 


Cex 
GS (11) 


curHad 9, (¢) HHBepTHpyercA C HaMMeHbIUHMH JIHHeHHbIMH HCKaxKe- 


HHAMH, WpHyem! 
t 


K,,@)=—(l—e ™*), (12) 


J\sia BbInomHeHHA (11) NpHxoguTca B NpakTHYeCcKHX CXeMaX yBeJIH- 
GHBaTb BeJIHYHHY @MKOCTH C), 4TO TIpHBOAUT K HewKeMaTebDHOMy 
YMCHbIJeHHHO BXOAHOFO CONMPOTHBJIGHHA CXeEMbI 


Lod on 


Ly = Zi 7. +Lou (1 a5 K,) ’ (13) 


rile 
R R K 
Dy I i, ee 
I+ pR,C, Y 1+ PROnp a: | + PRoy Cg x 


K 
K, = ipReS (p — oneparop). 


TlocTodHHal BpemeHH t,. B (12) OnpenenaeTca BoIpaxennem 
ee Leap tls 
“ Cee 
Cap te 


0.€ S 
oo 


(14) 


Takum o6pa3oM, din o6ecneyeHHA Maso BeJH4HHDbI tT, cHhegqyer 
NPHMeCHATb JIaMIIbI C BO3MOAKHO MCHbUCH eMKOCTbIO C,H OOUIbUIOL 


KPyTH3HOH S*; 9TH Tpe6oBanua MpoTHBOpeunBel. Ecau Avid yMeubule- 
HWA t,. YBOJIMYHTb One TO 9TO TpuBeszeT K yBesHyueHHIO C, corjac- 


Ho (11). Mamenenne Beanunupl R, a caeqoBaTeIbHO, H KB WH- 
POKUX MIpefewax NpakTHyYeCKH He CKa3bIBaeTCA Ha +t. OgHako mpi 
Upe3MepHOM yBeJHNCHHH kK, HayHeTCH 3aMeTHbIli pocT t, 3a cueT 
YMeHbUICHHA S (pH HeH3MeHHOM E£ ). 


1 TIpu Beroge (11) u (12) npwauManocb Bo BHHMaHHe, uTO B pea AbHbIXx 
CX€MaX BeCJMYHHbI COMPOTHBACHHH Ry, R,,,, Ro u R; MHoro Goabuie R, H ATO 


IS pede =— I. 


C 
x a 
“ B wteaabHom cayuae npn C,, + 0, 2S, anpuc, ,>0 1, , =RaCo. 


2.7 ’ a 
YMecTHO 3aMeTHTb, 4TO npn RC, = RouCex = RC np 0.0 3 ~¢ (ecam yuects, 
4TO B p€adbHbIX CX€MaX CONpOTHBeHHA Ry, Ro, R,,, OAW3KH MO BeAHUHHe). 
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[iph ucnovb30BaHHH CXe€Mbl puc. O Aid CYMMHPOBaHHA CHPHaJOB 
go(t) H--9,(¢) HeOOxXOAMMO NMOAKJOUHTh K CeTKe JaMMbI elle OAHY 
BeTBb R,—C, (MOKa3aHO MNYHKTHPOM), Yepe3 KOTOPyiO HOMaeTCA BTO- 
poH H3 CyMMHpyeMbIxX cHrHaJioB. Kosddunueut ycuseHna Kk, CYMMa- 
TOpa B OOuLeM cyy4ae MOxKeT ObITb OTJIHUHBIM OT eAHHHUbL K cym- 
MaTOpy MPC AbABJIAIOTCH MeHee *KeCTKHeE TpeOOBaHHA B OTHOIMeHHH 
MaKCHMaJIbHO JLOMYCTHMOrFO BXO,JHOTO CHrHawa, Tak Kak HaNnpAKenne, 
loctTynaioulee Ha CeTKY JiaMIIbl, Y2Ke MpOMOPUMOHAaJbHO pa3HOCTH 
9,(t) —9,(/). B octrambHOM AIA CYMMaTOpa OyAyYT CHpaBedJUBbi OT- 
MeyueHHble BbUUe COOOpaxkKeHHs, €CJIM TPH pacueraxX MPHHHMAaTb— BO 
BHUMaHHe BJINAHHeE JOMOJHHTeJIbHOK BeTBH R,—C, (R,C,= R,C)). 
OmHako Tp 3STOM HafO yuyecTb, YTO Ha OAHH H3 BXOZOB CYMMaTO- 
pa nocTymaeT yxke HHBEPTHPOBAaHHbIH WH, CTPoro FOBOPA, HCKAKeHHbIII 
CHrHaJl-—¢,(t), a Ha ApyroH—curuHa y,(/), He NOABepraBlIHlica Npeod- 


pasoBaHnid, [losTOMy AWIA CHHKeHHA BeJHYHH K(f) H (¢)' Heodxo- 


AMMO ,lHPONYCTHTb“ curHadl ¢$.(f) uepes HHTerpupyloulyio Wenouky 
R—C, uMeioulyio MOCTOAHHY!IO BpeMeHH t==RC==7 ., Tocse vero 


curHasl| mocTynmaeT yxe Ha BXOJL CyYMMaTOpa. 


IKCHEPHMeHTAJIbHO HCCJICHOBAJIHCb CXCMbl OMHCAHHbIX Bbililie Hi- 


BepTopa H CYMMaTopa Np TIPHMeHeHHH B CXeMe pue. 5 Tamm OK3TI, 
BPKAOI, SILT, 6113C, PY-50. 


Hauayulne pe3yibTatTbl B CXeMe HHBepTOpa ObLIH NOMYYeHbI TPH 
HCHOb3OBaHHH Jamnbl TY-50. Jlanupie WH pexkHMbl cxeMbI: R= 


2,0 KOM; Ry=470 kom; R, = 360 Kom; R,, == 360 Kom; E == 450 6: 


O.c? 


E = 200 8; E==—350 6; C, u Cp ~HOACTpoedHple KOH /leHCaTopbl 
emkocTbio 2—7 wo. Tipu u3mMeHeHHH BxOHOrO curHana oT O AO 

— ee 0; ‘ 
160 6 K,=K,..—=—! ¢ Norpemtoctpio <0,0°/5. pu mogaye Ha 


BXOA CX€MbI Mepelaga HanpsKeHnA c amnuuTyZonH 150 @ (qauTeMb- 
HocTtb pouta 0,05 mcex) BbIXOMHOe HaNpaAKeHHe MOCTHTaeT yCTa- 
HOBHBIUNeroca 3HaveHHA MpHMepHo uepe3s 0,1 mxcex. YMenbilienne 
BeJIMUHHb! EMKOCTH C, MPHBOUT K Pe3KOMY yBeJIHYeHHIO NOCTOAHHOH 
BPpeMeHH T,,, a IPH yBeJIHYeHHH STOH CMKOCTH B KpHBOH UX, (Cf) 
HaGO4aeTCA SHAUHTeJIbHbIN BbIOPOC. 


YOBACTBOPHTeJIbHbIe TaHHble MONYYeHb! TakKe OT CXEMbI CYM- 
MaTopa Tp mpuMeHenuu Jiamubl 6T11TI. 


B 3akuovenve yKaxKeM, 4YTO TPH HCMOMb30BaHHH CxeM [IBY u 
lapbl KaCKaJlOB HHBepTop —cymMMatTop (1]-—C) aaa H3mMepeHns Ha- 
npaKeHnH w(t) A TOKOB ¢,(t) 3MeEKTPOZOB AaMM HCOOXOAHMO Tpes- 
BapHTeJibHO OCMaGsITb B 2—3 pa3a (MPH MaKCHMAaJIbHOH BeJIMYHHC 
cpesHero ypoBHaA 9g, B 200 — 300 6) o6a BXOAHBIX CHIrHaJla. 

TIBY uenecoo6pa3svo0 NpHMeHATD TPH H3MepeHHH TOKOR, a Tapy 
Ii—C npu w3MepeHhn HalpsxKeHHii 31ICKTPOOB JlaMM. 


1 OugepuaAHO, 4TO B AZaHHOM C.lydae HMeeT CMDIC.1 TOBOpHTb O K yp (f) u 9 (ft) 
NPHMCHUTeJIbHO K CXeMe pHc. + B We.IOM. 
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2. H3mepenue P, 


Bejuunha MOLLHOCTH a BbLLeIAIOWeHCH Ha 3QueKTpOAe JlaMMbl, 
MOKeT ObiTb 3allcaHa: 


purer: | yo 

is “Fe: ee =n uP, “as y BP aay : (1) 

rye P,,—cpednec 3Hauchie QJIEKTPHYeCKOH MOULNOCTH 9JIEKTPOTa, 
oP -- OJ MOULHOCTH P, Hakala OF 3a) — OM 3IeEKTPHYCCKON 


MouHOcTH P,,, j-rO SvleKTpOAa, NOPOULCHHbIe TIOBEPXHOCTHIO Wau- 
Horo amekTpofa. Tak Kak kosPPpHWNeNTE! a B, MOxKHO CUHTATH 
NocTOAHHbiMH BewtHUHHaMH [JI]. 7, 8], TO HaxoamTeHHe P, cBOaNTCH 
K onpededweHmio P, 


CpemHee 3a mepHo,, 3HaueHie 3ZJIEKTPHYCCKOH MOILMOCTH 
eee oe Sop: 
P= zl uw (t)i,(t) dé. (16) 
0 
[}pH6opos, NO3BO/IMIOWIHX BbMKMCIATb HHTerpa! (16), mpakTHyeckH 


yet, JLo HacTosuerO BPCMeCHH HCCJeAOBaTeIM MPHMCHAIOT PA Wacl- 
HbIX HJIH KOCBCHHbIX Me€TOJOB, H3Mepsd B OMHUX Culydaax P, (JI.8 nu 9], 


as ipyrux P,,. Tak, Wid HaxomK enna P,, MonyyaioT B OMpeseseH- 
HOM MaciuTa6e KpHBble wz, (¢) H 7,(f); MepeMHOvmaAH HX NO OPAHHa- 
TaM, CTPOAT KPHBYiO MFHOBeHHOH MOIMHOCTH p(t), tmocne uero rpa- 
(pHUeCKH HHTeErpupyioT 3a TepHOs H, HaKOHeCL, onpeneasioT P,,. Upu- 
6eraloT TakxKe K aNMpOKCHMallWH HaWeCHHbIX KPMBBbIX u(t) u i,(t) 
TIPHOJIMKCHHDIMH 3aBHCHMOCTAMH (OMYBOHOL CHHYCOHAbI, Tpeyroulb- 
HHKOM, IIPpAMOyFOJbHHKOM), BbINHCJIAA 3aTeM HATerpadl (16). Tha 
Cyuad MpAMOYFOMbHbIX HMIIyJIbCOB (puc. 6) 

T—t, 


% ah 
- Ul. (17) 





3.1 


ty, 
Po UA 


OcnopHad TpyAHOCTb Mp U3MepeHHH P,, CXCMHBIM TIYTeM 3a KJIKO- 
yaeTCA B WepeMHOMKCHHU MIHOBCHHbIX SHAYCHHH UH axl) H u(t) =i,{¢). 


Tak KaK KOMIMeHCaLlHOHHbIc NepeCMHOKUTeK He MOryT ObITb HCIO.1b- 
30BaHbI JI NepeMHOKCHHA BbICOKOYACTOTHHIX CHFHAJIOB, TO HCCAL- 
JlOBalaCb BO3MOXKHOCTb NPHMeHeHHA AIA 3TOH WeH Pa3JIMUHbIX CXeCM 
napaMeTpHudecKHX nepemHomuTedelH. YcTaHOBeHO, YTO AVIA Hawery 
ciyyad HaHOoJlee MpHrOMHbt KOCBCHHbIC cnocoObl MepeMHOKCHHS, 
OCHOBAHHbIC Ha HCMOb3OBAHHM H3BeECTHBIX aIreOpaWyeCcKHX COOTHO- 
uienuli. Jipyrue cxempi [JI], 10— 16] He roqatca, TAK Kak JHOO SB- 
qsioTca Go/lee HU3KOUACTOTHBIMH, HOO He OMyCKaloT MepeMHOsKem 
HUA 3HAKOMepeMeHHDIX CHTHaOB, HOO He MOryT pa6oTaTb ¢ 60Jb- 





* VWismepenve P,, UpH cTaTHyecKHX UMITYABCHDIS nenpiranHax TTY 
ABIAeTCH YACTHBIM C.1yyaeM 9TOrO NpHMepa. 
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(WMH BXOJHbIMH HanpsXKeHHAMH, WI Kpalide CIOMKHbI B CBOeM ocy- 
UlecTBeHUH, EipH ucmoub30BaHHH KOCBeHHbIX cmocoboB le peMHOKe- 
fit HauMeHbWad aMIVINTy Had MOrpeliHOcTb MomyyaeTca mpv mpH- 
MeHe€HHH 3aBHCHMOCTH 


| 
og Ue, aad qi(4,, ae u,)° nts) (u,, 7 u,,)°]. (18) 


baoOK-CXeMa H3MepuTeJIA MOULHOCTH P,, 4306paxkena Ha puc. 7, 


rae B, C u Ke — cooTspetcrBeHHo BbIYHTATeJIH, CYMMATOP H KBaZ- 
paToppl. [loq kBafparopom 3fecb NOHMMaeTCA 3eMeHT CXeMBbI, BbI- 
XOAHOC HaliIps2xKeHHe KOTOPOrO mMpomop- 
WHOHaJIbHO KBaApaTy Halips»KeHuA, Mo- 
CTyMalolkerO Ha ero Bxon. BblxoJHOT}i 
NpHOop P wHTerpupyer 3a nepnon T 4H 
OHHOBPEMCHHO  BbIUHTaeT HalIpsKeHA, 





TOCTYMarolluHe C BbIXOAOB KkBapaTOpOB, T. e. Ha BbIXOZe CXeMbI 
nojyyaem BesMINHYy 


T ‘a 
Pp. =7 (4, (t)+-u,, ()P2 dt — 7{l., ()—u,, OP dt, (19) 


( 
COBNalaiolllyto ¢C (16), ecuin yyecth, uTO a, (=i, (0b). 


YMeCTHO OTMETHTb, UTO pH u3MepenHH P, coruacHo (19) Mox- 


HO OOOHTHCh H OJHHM KBaNPaTOPOM, CCJIH HCHOJIb30BaTb Ba CHHXPOH- 
HO paOoTaioulNx 931eK TpOHHBIXx KOMMYTaTOpa, a HCMOJIb3y COOTHO- 
Le HHe 


! 2 } 
He in HU; , ia o (uw, ai u;,)° = Cae Ae u;,)), 


MOAKHO HOCTPOUTh CX€Mbl H3MepHTeaa P,, 53 MmpenBapnTe.ipHoroO 
npeo6pa3o0panna u,,(4) u ¢,(¢) B HanpsxKenna, H3MepHeMble OTHOCH- 


TeJIbHO 43eMJM“, B 3TOM CJIy¥ae HYKHbI JHLIb CyMMaTopp!. OnHako 
Taka CX€Ma, HMeA JIYUIy!IO YaCTOTHY!0 XapaKTepHCTHKY, 4eM CxXe- 
Ma pyc. 7, QaeT OoabuUty1o AMIVIHTYAHYIO MOrpewlHocrs, 


JlerkO NOKa3aTb, 4TO JUTA YMCHbINeHHA aMMNTYAHO morpell- 
HOCTH MKeATeCJbHO HMeTb: 


| ox ({) |= | u,, (t) |. (20) 
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[1pH CaoxKHOH qopmMe kKpueBbix uw. (t) H i,(¢) O6ecneuliTh ycuOBHe 
(20) He yaaeTca. OgHako, pa3yeiad MepemeHHble W,, 2, H MO- 
CTOAHHbIe cocTaBuaolne U_, J... Mbl MOKEM JOONTHCA CCIM HE Co- 
O6mofeHun ycnoBua (20), TO paBeHCTBa M@KCHMAaJIbHbIX 3Ha4eHHH Mepe- 
MHOMKA4eMbIX HallpsaKenHA. HO 3TO MpHBOAUT Hac K pa3AeJIbHOMY H3- 
MepeHHiO MOL{HOCTH P, NOCTOAHHBIX H MOILHOCTH P_ nmepeMeHHbIx 


COCTABJAIOLUAX H, (f) Wi, (t), T. e. 


i? 


Pi Pp PU Uh \ ee MT (21) 


0 


Jip O2HOBpeMeHHOM CYLUeECTBOBAHHH HalpxAxKeHHA H TOKA 9VJICK- 
TpQfa HCMbITYeMOH JIaMMbl O6e 3TH BeJIMYAHHbI HMeIOT OHH H TOT 
Ke 3HaK!, OfHaKO B cxeMe plc. 7 HeEOOXORHMO OOeCNeYHTb BO3BE- 
eHHe B KBajpaT 3HaKOMepeMeHHbIX BeIMUHH W(t) tu, (f) (Mpa u3- 


MepeHHH Kak FP, B uWenOM, Tak H P_). Ina 9TOrO MOXKHO MpHMe- 


HHTb ABYCTOPOHHHEe KBafpaTOpbl, BbIXOHOe HallpAxXKeHHe KOTOPbIX Mpo- 
NOPUHOHAJIbHO KBadpaTy BXOAHOrO HallpaxKeHHH He3aBHCHMO OT 3Ha- 
Ka MloculeqHero, HIM OO6ecneyuTb NYTeM ycyOwKHEHHA CXeMbI Nogayy 
Ha BXO/bl KBaPaTOPOB CHFHaJIOB TOJIbKO OAHCTO 3HaKa. 

PaccmMoTpuM Bolpoc O NorpeliHocTaxX cxXeMbl puc. 7 3a C4eT Ne- 
PpeXOAHbIX Tipouweccos. Ilycrb NocTOAHHbIe BPeMeHH BCeX BbIYHTAaTe- 
eH t, 4 CyMMaTOpa %, OAHHAKOBBI, T. e, t, ==t,==7. Ilycth TaKxe 


KpHBble Z, (¢) uw i,(f) HMeiwoT MpaMoyrowbHyio dopmy (puc. 6). Pac- 


ueT TIPHBOAHT K CJIeAYOULHM (OpMyJlaM?, ONPeAeJIAIOLHM BeJIHUMHbI 
NOrpewiHOCTH ¢€ H ,HCTHHHOrO* 3HayeHHA MOULHOCTH P_: 


7 one 
PE Oa ie (22) 
— _ Q-! | ) 
p_=—Tu,I,, (28) 


T 
rae %,., = 2t, C= aa CKBaKHOCTb HMIyJbcoB. Bblpamwenun (22) 


H (23) cipaBeauBbl (Cc MepeMeHOH 3HaKOB) H B TOM CJlydae, Kora 
TOK i, HW HallpaxKeHHe u,. MMeIOT OAMHAKOBbIC MOJIApPHOCTH. OTHO. 
CHT€JIbHad MorpeuinocTb A HakiszeTca: 


é Tox 


A == = -- (24) 
Pe: t (Q--1) 

Mg (22) u (24) cneayeT, YTO ANA CHHKeEHHA MOrpewiHOCTH 3a C4eT 

TlepeXOAHbIX TpoleccoB HeOOXOAHMO OO6eCNeYHTb MaJIble BeJIHUHHDbI 


1 Bauauwe AMHATPOHHOTO addekta Mbl He YUHTHIBaeM. 
by 


2 [IpH BbIBOae 3aBHCHMOCTH (22) NPpHHHMaJIOCb, uTOe * <1. | 
23 Tpvast MSH, som. XXVIII. 353 
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NOCTOAHHDIN, BDeMCHH a Ii - MO» CpaBHEHHtO C AMUTeCJIbHOCTbIO HM- 


nypca ¢). M3mMeneune ckBpaxkHOCTH OT Q==2 no Q—co yMenbmlaerT 
OTHOCHTCJIbHY!0 MOFpelWHOCTb TOJbKO B 2 pasa,! 

B KayecTBe KBaApaTOpoB AIA Hawlero cilyyad Wemecoobpa3Ho tic- 
MOJIb30BaTb JIAMMbI, HMelOlULHe MapabomueckHe ydacTKH aHOsHO-ce- 
TOUHBIX XapaKTePHCTHK, WIM KBapaToppl Ha AMORaX. TlpumMenenue 
WIEKTPOHHBIX MaMm 61I3C, 6HSC nu zp. aaa yKasaHHOH Lew yxKe 
omncaHo B [JI. 9]. M3 usBectTubix cxem KBapaTopoB Ha AMOMaX KBAa/l- 


PaTHUHbI allmpOKCHMAaTOD, OMHCAali- 


a “YGux bili B [JI.16], momer o6ecneqHTh 
ug Rp fy BOSBeeHHe B KBapaT HanGoulee 
i A BbICOKOUACTOTHBIX HanpsxKenHi. Hu- 
n Ay 
I 
5 4 







y Ke H3NOKeHbI CooOpaxkeHHA O TIpii- 
MeHeHHH TakOl CXeMbl B_ HalleM 
cyyae, 

Puc, &. KeanpatTuynyto napabouy, nowvie- 
“Kallylo aNMpOKCHMallHu, cCaezyer 
pasOHBatb Ha yY¥aCTKI, Hl OT MaKCHM@JIbHOrO 3HayeHHA apryMeHta 

U , =U 9 -VIACTKU ANNPOKCHMAaLHH HaVIeKHT BbIOHPATb Tak, UTOObI 


Had KaKIOM OTpe3Ke NOFrpeulHOCTb O6OUX 3HAKOB COCTAaBJIAIAa onpe- 


“LEJIEHHYIO = JLOJIIO 6 OT MaKCHMaJIbHOoro 3HayeHHA 5 ae Ha 3TOM Ke 


ydacTKe; 3TO OGeCNeYHT HaHMMeHbIIy!O OTHOCHTeJbHY!O MOPpelIHOCTh 
pH MHHHMaJIbHOM UnCHe AHOAOB. Ata Takoro pasOueHHA cipapei- 
AMBbl @OpMyvibI (m-——HOMep yuacTKa) 


” tp j 


[+3 —2V2% 
ex.m | pe Os seman (25) 
core me can N (I a 6) Oe tai (26) 
R, | 
I a ae 
(18) (Ry -F Ro) (axa + Uo xi) (27) 


[Ip WCnMonb30BaHHH B CXeMe TOJYNPOBOAHWKOBLIX TOUCUHBIX 
AHOQOB (4TO MKeMaTeIbHO, B YACTHOCTH, 3-38 MAJIbIX Mapa3HTHLlX 
eMKOCTeH) CJlelyeT BKHO¥“aTb CoMpoTHBeHHe Ro (puc. 8), BeTHUH- 
Ha KOTOporo O0J2KHa ObITh MeHbIe, Yem OOUlee OOpaTHOe CONpOTHB- 
fleHHe Bcex NapaJVIeJIbHO BKJIIOUCHHBIX WHOR0B. Bo3smoxKHO Mpume- 
HeHHe B TaKOH CX€Me H 3JJICKTPOHHbIX THONOB, WMCIOINHX MaJIble eM- 
KOCTH AHCQ — KaTOR MH KaTOA— Tomorpepatetb (Hanmpumep 6]16A); 
B STOM CJlyyae HeEOOXONHMOCTb B COMpOoTHBeHHH Ry oTMaaer. 

Tak Kak conpotupaenua R,, Ro, Ri, .... R, HeBeENKH, To NOT06- 
Hble KBapaTopbl NOTpeO/AlOoT 3HaUHTebHbI TOK (MopsykKa He- 
CKOJIBKHX MHJIHamMnep) OT HCTOYHHKA BxXOHOrO curHana. Tlostomy 
Ceqyer oqaBaTs CHruaJl Ha TaKylO CXeMY Yepes KaTOAHbI NMOBTo- 
puteab. [Ipu pacuete cxembl HEOOXOMMO YYHTHIBATb BJIMAHHC BxXOL- 


1 Tak, npu t, = 1 aKcer, t= 7,=0,05 mecer A=—0,2 (upa Q=2) 
H A == —0,1 (npu Q = 100). 
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HOrO COMPOTHBICHHA KBAApaTopa Ha KOSPMUWHEHT yCuJieHHa KaTO- 
HOrO HOBTOPHTes, KOTOpOe MO Mepe pocTa CHrHa/la YBeJTHMMBAeTCA 
or R, no R, +Ro. 

Cxema puc. 8 KBaipaTupyeT TObKO MOJIOMKHTCIbHLIC CHTHAJIE. 
[Ip H3MeHCHHH MOJIApHOCTH ONOpHoro HanpsKenua Up uw oOpaTHom 
BKJOUCHHH AO10B Ta Ke cxema Oyzer pa6oTaTb ¢ OTPHMaTe.JIbHHI- 
MH cHrHajiamH!,. M3 KoMOWMHaWHH TaKHX ABYX CXeM TOJYYHTCH Cxe- 
Ma JBYCTOPOHHero KBaypaTopa. | 

QIKCHeEPHMCHTaIbHO TpoBepsJlacb paOoTa KBaxpaTOpoB KaK Ha 
MOCTOAHHOM TOKe, TaK H pH NWofave HMMNYJbCHbIX CurHasos. Tak, 
[ipH HCMOIb30BaHHH B CXeMe pHc. 8 IWeCTH NOJYMPOBOAHHKOBbIX JHO- 
op Tuna 324 (ananornunp avonam JIT-L[) mosygeno kBapatu- 
poBpaHe CurHatios c amnuutynon U,.,=80 @. OrnocutesbHaa Mo- 
MpeIMHOCTh TO MOCTOAHHOMY TOKY He lipespiulaeT 2%, a MpH Nomaye 
NPAMOYTOJIbHbDIX HMIYJIbCOB JWINTeJIbHOCTbIO f, =I mkceK (4acroTa 
nopTopeHua 10 Key) AJIMTeNbHOCTH (POHTOB BbIXOANOrO HaNpsaAxKe- 
iid t,0,1 mKcex, JLannpie cxempl: KR, =3 Kom; Ro=12 Kom, N= 
—4 75-10%: R;=4,3 Kom: Ro=3 kom; R3=1,5 Kom; Ry=1,2 Kom; 
R.=0,6 kom; Re=0; fo=240 om; 11=71 OM; r2=29 Om; r3=11 Om; 
r.=5 OM: f5=2 OM; re=0; ToK Aenutena /, =100 ma; BxomHoe Ha- 
MpaKeHhe MoTaBasloch Yepes KaTOAHbIN MOBTOPHTeb Ha Jamie 
6I13C, R,=2 kom. Conpotupnenne #, UlyHTHpoBaHo HeOosbHIOn 
€MKOCTBIO. 


Urak, MoOXKHO 3aKJIOUHTb, YTO TIpw NoOcTpOeHHH H3MePHTeJst 
mouHoctH P,, mo 6o0K-cxeMe puc. 7 MOrpellHocTb 10 BbICOKOH 4a- 
cToTe OllpeytesmeTca TaBHbIM OOpa30M BbIUHTaTeJIMMH HW CyMMAaTO- 
pamMu, a He KBagdpatopamu. IIpumMenenue OMMCaHHbIX BbIHIC CyMMa- 
Topa HW BbIUHTaTeIeli MO3BOIAeT OOeCHeCUHTh HaHMeHbIylO BeHUH- 
Hy yacToTHOH Norpeumocty A. B kKayecTBe KBagpaTOpoB B TaKO# 
cxemMe MOryT ObITb HCMOb30BaHbI Kak JIaMMIbI C HapaOoummuecKHMy 
XapaKTepHCTHKaMH, Tak H KBaj[paTHYHble alMIpOKCHMAaTOphI; B M0- 
clelHeM cilyyae MomycKaoTca O6obuMe BxOZHbIe cHrHaspl. py 
pasiebHoM H3MepeHHu Py u P_ MOKHO YMCHBIINTb BeHYHHY aM- 
MJIMTY,HOHW MOrpellHocrH, 


“eg, 7 BbiBosbl 


|, BusmoxHO Co3gakHe TipH6opa jit U3MepeHHaA Halips>KeHHH 
u.,(é), ToKOB i,(f) H TOoKOpacmpefesenua, a Tak»Ke CpeAHero 3a Ne- 
pHOA 3HaYeHHA 3JIeEKTpHueCcKOM MoWHOCTH P, , BbijeJIMOlleHcad Ha 


3JIEKTPOMAaX MPHeCMHO-YCHJIHTeJIBHBIX JIAMII, paOoTaioulux B JHHaMH- 
yYeCKHX HMITYJIbCHBIX Pe?2KHMAaX. 

Ilpu yKa3aHHblx BbILe NapaMeTpaX HMMyJIbCOB MpHOop NoO3BONMT 
usMepaTb WZ, (1) H i,(t) c MorpelHocTbO Ha Gonee O—10%,, a P,, — 


¢ morpemHoctbio nopsgka 10— 20°"), Takune MorpellHocTH BnosHe. 


13ra cxesMa vandoaee wpurojHa, Kkorfa /,...,4-- aeKTpOHHbIe AHOAbr. 
1 ft 


23* GOO 
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AONYCTHMbI lid OOJIbIIHHCTBa H3MepeHHH B Aa6opaTOpHOK npaKkTuKe 
3apof0s MH HMM snextpopakyyMHot MpoMbllimeHHOCTH, 

2. Ain co3sqauva mpHOopa, o6agqaiollero syuuMH xapaKkTepH- 
CTHKaMH (MeHbIllad morpelHocTb, paboTa c 6ojlee KOpoTKHMH uM- 
ily JIbCaMH), TpeOyioTcd MOWCKH B OCHOBHOM HOBbIX cMoco6oB Nepe- 
MHOMKCHHA ABYX BbICOKOYACTOTHDIX HanpaAKeHHli., 

AsTop bBbipakaet ruy6okyio 6arogapHocth goueuty IO. J. Pa- 
rOSHHY, MO, PyKOBOACTBOM KOTOPOYO BBIMOJIHATACh HACTOAMAA pa6ota. 
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JIEKTPOCBAPKA CTEKJIAHHbIX JLETAJIEM 


acrupanm B, A, Yitxcos 


Bpenenne 


B wacrouulee BPeMA ONepallWH CBapKH CTeKJIAHHBIX MeTadev 
B OTCYeCTBEHHOH 3/IEKTPOBAKYYMHOH MIPOMbILVICHHOCTH BBbITIOJIHS- 
1OTCH Ta30BbIM II@MeCHeM C BO3AYIWHbIM HIM KHCJIOPOAHbIM AYTbeM. 
IIpu W3roroB/IeHHH HeKOTOPEIX 3ICKTPOBAKYYMHbIX MIpHOopoB (3.1eK- 
TPOHHO-JIy4eBLIX TpyOoK) OMepauMu CBapKU CTeKJIa 3aHHMaIOT 3Ha-, 
YUTeIbHOe BpPeMA B OOULeEM Mpouecce MpousBogzcTBa. CTouMOCcTb 
cTeKla, HAYULeTO Ha H3ProTOB/eHHe KoOJObI, COCTaBAAeT 3HAauITeJb- 
yO "acTb O6mleH crouMocTH mpHOopa. HloasTtoMy Bompoc cHIDKeHNA 
Gpaka H MOBbIMICHHA MpOH3BOUTeJIBHOCTH Tpya Ha 9TOH ONlepallHH 
SBAACTCA BECbMa CYlMeCCTBeEHHBIM. Ilepexoq K MaCCOBOMY MIpOH3BO,- 
CTBY KPYIHbIX 3JIeEKTPOHHO-syyeBbIX TpyOokK 3acTaBHJI ocoOeHHO | 
OCTpO OLLYTHTb HeOcTaTKH OOBINHOrO OFHeBOrO MeTOjla CBaPKH, KO- 
TOpble OFPpaHHUMBalOT CKOPOCTb OMlepallwu, ee KayecTBO, He MONy- 
CKalOT BO3MOMKHOCTH OObeKTABHOPO YIIpaBJIeHHA CaMHM MpolleccoM 
CBapKH. 

Tlanpuetimiee yslyaulenve TeXHOJIOPHA OrHeBOli CBapKH 6e3 COMHe- 
HH@ BO3MOX%KHO, HO Popa3q0 Oo/bline MePCNeKTHBbl OTKPbIBaeT 
8B 3TOM OTHOWeHHH MpuMeHeHHe MHOrTO MeTORa pasorpeBa CTeKJa 
lo cBapKy — pasorpepa 3a CueT Mpeo6pas0BaHHA B CaMOM OObeme 
CTeKJIa 3JIEKTPpHYeCKOH SHEPrHu B TesIVIOBYIO. 

B sapy6exnol JuTepatype 3a MocmeqHee eciTHeTHe Obl Ony- 
6uKoBaH pan cratreh [JI]. 1—5], B KoTopprx coo6ulaJocb 0 NIpHMeHe- 
HHH 23eKTpOHarpeBa B TIpOMBILWJICHHOM NpOWSBOJICTBe CBapHBIXx 
CT@KIAHHBIX H3neiHH. B yka3aHHbIx paOcTax HCNOJb30BaJICAH OH 
U TOT Ke MpHHIMN IIeKTPOHarpeBa: KpaH CBapMBaeMbIX jeTaeH 
pasorpeBaloTca KakuM-sH6O0 cioco60M oO TeMMepaTypbl, Mp KOTO- 
pOH YAe/IbHOe CONMPOTHBJeHHe CTeKJIla MakaeT JO BeJIHYMHbI NOPAAKE 
1-104 om-cm; 3aTeM K pa3o0rperoMy MOACKy CTeKJIa NOMBOAUTCH 
COOTBeTCTBYHOlliee HalmpsKeHMe, 0 JeHCTBHeM KOTOPOrO B CTeKJe 
MpoTeKaer TOK, MO/HHMAIOILMM TeMMepaTypy MocwieqHero 20 HYKHOH 
BeJIHUAHEL. 

OrcyTcrBHe B YKa3AHHbIX CTATbAX KOHKPeTHbIX TEXHOJIOTHYeCCKHX 
XapakTepHCTUK OOOPyHOBAaHUA AIA WIeKTPOCBAPKH CTeKIa NObyAHO 
Mpopectn paOoTy mo HCcCceOBaHHIO STOTO MeTOJa CBapKH. 


arts 
Of 
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Csapka ra30BbIM mlamMeHem 


Harpes ra30BbiM WlaMeneM ABJIAeTCH MOBeEDXHOCTIDIM HarpeBom. 

Pacmpenenenue Temnepatypbl B rele MomHtocTbrO ONpeleaTercst 
CFC TCILTIOCMKOCTBIO C, TEMVJIONPOBOAHOCTHIO A H TeMOOOMCHOM C OK- 
pyXatolieH cpegzol. c H A cTeKa 3aBHeaT OT ero cocTaBa H ABI4- 
lorcd DYHKUMAMH TemMMepatyppr. Tenmoo6men c OKpyXaloulen cpe- 
AOU MPOMCXO,LNT 3a CueT H3/IYUCHHA H KOHBEKIMH HB OOLLEM CJLY- 
wae TeMIOBbIC NOTEPH C CAHHHUbI NosepXHOCTH ONpedessiotes cop- 


My JOH 
a a, Cae _* tpl (1) 
re KoOsPMHUWWeHT TennooTrlauw =a, +7, TaKKe ABAAeTCH 
Pyukuneii TemMnepatypp. Amerouneca 8 autepartype [VT. 6—10] mau- 
Hble Mo TEMNepaTYPHbIM 3aBHCHMOCTSAM c, A, 4%, CTeKIa y pa3uqMu- 
HbIX aBTOPOB PaCcxXOMATCH M HC OXBaTbIBAIOT BCerO TeMIle@paTypHOrO 
AWala30Ha, B KOTOPOM BegeTcH cBapKa (600—1 000°C), uro 3a- 
TPYAHHET MpoBeseHue TouHOMO pacueta. Jas mpaKruyeckoli OWeHKH 
PacipewesweHHa TeMMepaTypbl B HarpeBaeMOM TOA cBapKy NMosoM 
KHIM Ape AOCTaTOYHO paccCMOTpPeTb Mpouecc pacmpocrpanenna Ten- 
Ja B HeOrpaHH¥eHHOH IwlacrHnHe H NoOwyOrpaHWueHHoM cTepmKHeE 6e3 
OokoBoH v30/anMM. JlelicrsuTerbHO, MOXKHO NOKa3aTb [JI. 8—11], 
4TO TIpH HEKOTOPHIX yCOBUAX Ges GobUIOH NorpewlHocTu (He Bosmee 
CHHHHIL MpOWleHTOB) Win pacueTa TemmonepeaqH CTCHKY TDpyObi 
MOMKHO S4MeCHHTb T.1OCKOH cTeHKOH. B cayyae cralluoHapHoro pe- 
*KHMa MPH OTHOWCHHH Hapyxkioro AHamMeTpa TpyObl K BHYTpeHHemy, 
paBHom 1,5, oulM6Kka no cpaBHeniio C pacueTom mo TOUHOT (bop MyvIc 
COCTAaBUT Bcero JIHWb 1,2%. B mpakruke cBapKH KO.I6 9/IeKTPOHHO- 
AY4eBEIX TpyOOK YKa3aHHoe OTHOUeHHe HvKOrAa He NpeBbiaer 1,2. 
CoMmpOTHBIeHHe cCTeKa pe3KHM u3MeHeHHAM TeMIIeparTy pbl 
SaBHCHT B SHAYMTOILHOW CTeleHH OT Tpex (akTopoB: Koadduunen- 
Ta paCHIMpCHHA @, MpOUHOCTH Ha pa3spbin P, Momyasa ynpyroctu E. 
IIpn BHe3anHOM OANOCTOPOHHeM HarpeBe CTreKAAHHO HacruHKn 
WHO 2 B Hel BOSHHKHYT YHpyrue ycHus Ha eMNHLy AAT: 


ae 5 Fane (2) 


cau P-~ UpOuHocTb cTeKsIa 1a pa3pbiB, To AORYCTHMbIH Tepe- 
Nay TeMNepatyp MORCPXHOCTeH MIACTHHKH OUPCLTUTCA BbIpA*Ke- 
HHeM 
2P me 
Mpunas P=3 KI/am? 1 E=7000 Kl/mm?, noayuum quia crekna 
3C-5K  Af=175°C, crexaa 713 At=97,5°C, crexna C-88-13 
Af=96° C. Tepmuyeckast crofikocrb, onpeseeHHad OMbITHDIM nyTeM, 
ist TeX Ke CTCKO CocTaBaner cooTBeTcTBeHHO 180, 135 wm 125°C. 
IIpopeyennaa c Momoulbio dopmyp (3) oweHKa sonyeraMoro 
fencnata TeMilepaTyp He MOMKeT MpeTeHAOBAaTb HA TOUNOCTH, HO OHA 
NGSRO/INeT ONpPeeIHTb MOPAOK BeJIMYHHDI. 


aie he 
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ReantwHa rpayuveHTa TeMMepaTypbl H COOTBeETCTBENHO Hallps- 
Kou Ne TOTNUAHe CTCKIAHHOU CTCHKH 3aBHCHT OT CKOpOCTH Harpe- 
pa WN oxuaKnenua. Pacuer noKasbiBaeT, YTO HOMYCTHMaH CKO- 
pocth (Cc TOUKH 3peHHA MONYCTHMBIX HafnpsaKeHHH) ABYCTOPOHHero 
CHMMeTPHYHOTO HNarpepa WIN OXTAKACHHA B 4 pa3a Oomblwe fo 
CPABHCHEIO C OMHOCTOPOHHHM. Pa3Hulla TeMilepaTyp B cepeqHHe 
CTeHKH WH Ha ee MoOBepXHOCTH ie DpeBbilaeT B NCPBGM CTyae 6%. 
Cfos0BaTeIbHO, ONTHMAIbHDIM P@XKHMOM PaszorpeBa Kpaes jeTasren 
10,l CBADKY ABJIAeTCA NBYCTODOHHHA CHMMeTPHYNDI HarpeB CTeHKH 
auido Karpep crporo ¢ ee TOpta. BumomwHeHHve 3TOTO YC.1OBUA TIpH 
1a30BOM HarpeBe UeIHKOM ONpeeIaeTCAH OMNbITHOCTHIO oneparopa- 
cBaplivKa HM OCIOMKHAETCH NpH CBapKe TOJICTOCTCHHBIX flerasew 4H 
neTaneH, OTCTYMAaIOULHx Mo PopMe OT WHVIHHApa, H60 B STOM Cayuae 

'  FOKEGNP30BaTb 30HY HarpeBa BeChMa 3aTPYAHUTCVIBHAO. 

BurcokokayecTBeHHoe MOBTopeHe oONepall#H Take MNOJIHOCTbIO 
onpedeaAdercd ONbITHOCTbIO CBapUIHKa, Tak Kak KaXKJIbIH pa3 Halo 
PHOBb MIPOH3BOZHTb MOACTPOHKY OrHeit TropeJIOK H peFrVJIHpOBATh 
ckopocTbh Harpesa. 


Oco6eHHOCTH 9eKTpOHarpeBa CTeKJa 


Bo3sMoxKHOCTh JIeKTpOHaNpeBa CTeKJIa BbITeKaeT H3 Cro u3snye- 
CKHX CBOLCTB, KOTOpble XapakTepH3yloTcA IUIICKTPHUeCKOH TIPOHH- 
UAeCMOCTbIO &, YACALHOM WICKTPOMPOBOHOCThIO £, TAaHPeHCOM yIia 
jgmeKkTpHueckHx NoTepb tgs 6. 

Bee yKa3aHHble lapaMeTpbl TeCHO B34HMOCBHA3aHBI, 160 peaks 
eTeksla, MOMeLLeHHOTO B BIeKTpWYecKoe Nose, MpOABIAeTCH B BUC 
cro NOAAPH3allWH H BO3HAKHOBeHHA TOKOB IPpOBOAHMOCTH HH Kak 
CyIe@MCTBHe 9THX JBYX (akTOPOB B NOBHIIMEHHH TeMNepaTyPpb. B na- 
cTrosijee BpeMa MMeeTC# MHOTO 9SKCIICPHMCHTAJIbUbIX WH TeOPeTHNe- 
CKHX paOoT Oo H3yYeHHIO STHX MapaMeTPOB H BUIWAHMA Ha HX XHMH- 
qecKoro CcOCcTaBa, WacTOTh! WpHo*RKcHHorOo NOMA MU TemMNepaTypb 
crekna. Onnako 3/IeKTpHyuecKHe CBOHCTBA CTeKJIa TPH BbICOKHX TEM: 
mepaTypax, KOTOPble ABJIAIOTCH HanOosee CYWLeCTBeHHbIMH MpH pac- 
CMOTPeHHH BOMpoCa BWIeKTPOHArpeBa, H3YYeHbI HeTOCTATONHO, Io- 
sTOMy ObiIC TpoBeeHO COOTBETCTBYIONIee HCCAELOBAHHE PAA 3JICK- 
TpORakyyYMHDIX CTeKOIT B AHatagzone 20—700° C. DaeKkTpuyeckHe 
cRolicrpa CTCK1a MO2%KHO XapakTepH30BaTb HapaMeTpaMH 9KBHBa- 
AeHTHOH CXEMbI, COCTOMIMeH H3 NapaiebHOrO COCAMHCHHA EMKOCTI! 
ll MpOBOAHMOCTH, T. @, CC MOXKHO XAPaKTePH3OBaTh YACUPHBIM! po- 
BOAMIMOCTAMH: AKTHBUOI 7 WH PeakTABHO! B. 

Tlnaniexrpuueckylo MpoHullaeMOcTb cTeKJIa €& MOMKMO MpCACTAaBHTh 
B Bilge KOMMaekcuoll Beawuunbl [JT. 12], YUHTHIBAIOWIeH Kak MOApH- 
2QlKMIO, TAK H MpOBOAMMOCTD: 


==, — Jeo. (4) 

Torta 39@MeHTb! WapasicbHOlH CXeMbI 3aMeLlelilin 3anHilyTCA Kak. 
y= DT] p25, 
b== 2r/eoe,. 
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P == Qnfege,E? == yE?. (5) 


e Benwuuua Y o6ycaopampaetca Kak NOJAPH3allHeH, Tak H CBO- 
AHBIM ABYWKeCHH€M HOHOB, T. €. TOKAMH CKBO3HOTI MIPOBOHMOCTH, 
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G 20 W060 bo v 


4 SdBHCHT OT TeMMepaTypbl CTeKla H YACTOTHI MOVA, XapaktTep 31x 
SABHCHMOCTEH TO Pe3y/IbTaTaM MCCACOBaHHA OMHOTO M3 9/1eKTPOBa- 
KYYMHBIX Crekon (3C-5K) npegxcrapsen Ha puc, la u 6. AvaJIn3iipys 
NOJYYCHABIe KPHBbIe€, MO%KHO 3AMeTUTb, YTO 3aBHCHMOCTb MOTeph 
OT NaCTOTbI € POCTOM TeMMepaTypbl YMeHbllaeTca wu mpu 700°C 
NPaKTHYeCKH HCyesaeT B Mpegedax Morpemuoctei onpita. Togcuer 
PEaKTHBHOM COCTABJAIOIWNeH MDOBOAHMOCTH B NOKa3bIBaeT, UTO Cc NO- 
BBUNEHHEM TEMIICpaTypbl OHA CTPEMUTCH K BeHUHHe, KOTOPOH MOx- 
HO MpekeOpeyb 110 CPaBHeHHIO C AKTHBHOI] COCTaBJIAIOULeH yxe pil 
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600° C. Takum o6pa30M, Mp BbICOKHX TeMMepaTypax BbIAeweHHe 
MOUHOCTH B CTeKJIe, TOMeCILLCHHOM B 3QIeEKTpHyecKoOe TOe, WeJIHKOM 
O6YCOBIHBaeTCH TOKA€MH CKBO3HOH NPOBOAHMOCTH, H H3MeHeHHe 
yacTOTb! NOAA Ha IMeKTHBHOCTD HarpeBa CYHLECTBEHHOFO BJIMAHHA 
OKa3bIBaTb He MOJIKHO. 

TIpuHuas TeMIOCMKOCTb CTeKIa He34BHCHMOH OT TeMMepaTyPpbI 3}! 
papnon 0,2 Kaaz/cm? °C, TowyunM, 4TO IA MOBbILICHHA TeMIIepaTy- 
pur | em? creka ua 50°C pu ycaoznu mpeneOpexkeHHs TeMIOBbIMH 
nlorepamMu TpeOyerca 100 er mMownoctu. IipHHaB matee, YTO B Mpe- 
melax yBeIMYeHHA TemMepaTypbl Ha 50°C of HauasbHon  (t,,.,) 


3CKTPONPOBOAHOCTh CTeKJIa He MeHHeTcs, cocraBuM TaOsmMily Tpe- 
6yemoK HanpAKeHHOCTH NOAA. WIA BbIgeeHHiA BL CM’ cTreKaAa 








100 er. 

° , 8/cM, DY E, e/ca, tipi E. eicm, lip 

fuaw © yaoi Meu f=) Mou f = 10 Aen 
20 2,36. 105 8,45- 104 3,0-104 
100 1,86. 10° 6,9-104 2,58-104 
200 1,15-105 5 ,0- 104 2,0- 104 
300 5, 12-104 2,0- 104 ],23- 104 
400 1 ,58- 104 1,0-104 6,3- 105 
500 5, 12-108 4,0-108 3,8. 103 
600 1,31- 1083 1,3]-108 1,31-108 
700 556+ 102 5 56: 102 | 5, 56-102 


IIpu temnepatypax sole | 000°C aus gqaHnoro pelenta crekJia 
 cocTaBuineT CoTble ROM OM !-cm™! uw Tpe6byeTCA HallpAxKeHHOCTL 
NopAKa JeCCATKOB BOJIbT Ha CaHTHMeTD. 

W3 mpvpeleHHbIX JaHHbIX OYeBHIHO, YTO TIpakTH4YeCKH MOTyT 
UMeTb MeCTO TpH copMbl 37IeKTpoHarpeBa cTekJla. IIpH Hu3KHX TeM- 
NepaTypax HanGosee acdekTuBeH H NPAaKTHYeCKH OCYHIECTBHM !1a- 
rpeB B BbICOKOYACTOTHOM TOJIe 3a C¥ef MHIIEKTPHYECKHX MNOTepb. 
Haunnan c 500°C, pa3zorpesp BefeTCA B OCHOBHOM 3a CU¥eT TOKOB 
CKBO3HOH MpOBOAMMOCTH H SeKT BHIMeeHHA Tella OT YacTOTHI 
noma Masio 3asucuT. IIpu remnmepatypax spite 1 000°C 9snextTpo- 
HPOBOMHOCTh CTeKJia HaCTOJbKO BO3pacTaeT, 4TO AavIbHeHIWWH Ha- 
rpep MocleqHero MOKHO BeCTH HHAYKIMOHHBIM MeTOOM. Ilockose- 
KY CBapKa BeeTCH pu TemlepatTypax, He npeppmuawunx | VON’ C, 
OCTAHaBIHBaTbCA Ha MocueqHeM MeTOJe He OyfeM, a paccCMOTpHM 
noypoG6uee Nepsble {Be (opMbl. 

Kak cueqyer 43 MpuBeeHHHX aHHbIX, HaYvHHaTb Harpes oT 
KOMHaTHOM TeMMepaTypbl B QeKTPHYeCKOM Nove ake pH BBICO- 
KHX ero YacToTax He ABAMeTCA 3sc*eKTHEHbIM H MpakTHyecKH y06- 
HbIM. B caMom Jlewte, Wa BBoma 100 er MouHocTH B 1 CM? cCTCKIE 
mpH uactore 10 Mey tTpeOyerca HallpaxKeHHOCTb TlOpaAaKa 
30 000 6/cm. TIoppnuuenue uactotpr fo 40 Mey mpupoguT kK MOHHDKe- 
Huio Tpe6yemohH HanpsxKeuHocTu fo 15000 e/cm. Take wu nocae;- 
HAA BeIMYHHAa Oi13Ka K MpOOMBHOM HallpsxenHoctTu Bosazyxa. IIpax- 
THUCCKH 3ACKTPONbI pacioJiaraorca CiapyKH TO WHaMeTpy CBapHl- 
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BaCMbIX WHIHHApPOB, uro Norpe6yer upesMepHo OoubwMX HanpsxKe- 
HWW (MeCATKH — COTHH KHJIOBOJIbT). CHW2KeHHe Ke HalpsKeHHOCTH 
BeReT K 3HAYHTCJIbHOMY YBeCJIHYCHHIO BpeMeHH HarpesBa. 

Bpema Harpepa Maccbl CTeK/la 10 3aaHHol TemnepaTypeEl mp 
\cIOBHH H€3aBHCHMOCTH TeIVJIOEMKOCTH C OT TeMMepaTyphl HW CTCyT- 
“TBHH TeMAOBbIX Torepb olpedemutcs Popmyson 


*dt 

oe 6 
\i0- (9) 
f 
me 

A=asa5 . 

0,242 
Ca == MACE CTS 2: 
C—YdIQMbual TeMAVEMKCTh CreKAa, KaAjeaP eC, 


3Han 3aKoH y(/), HeETPYQHO NomcyHTaTb HeEO6xXOTHMOe Bpema. Jia 
‘pyOku AvamMeTpoMm 6,5 cm TIpw MpwwiowKenuH K Hel HanpaKenus 
19000 6 u f=40 Mey norpe6yerca Bpema NopsgKka 3 muH, “TCD 
HOMHATh TeMMepaTypy NosockH WHpHHOH | cm oT Kpasn or 20 zo 
120°C. Cumkenue HanpaxKenua yo 10000 6 ysenuunpaer Bpema 
pasorpepa Qo 7 MUuH, YuerT TeIVIOBbIX MOTePb COOTBETCTBEHHO yBe- 
JHUHBaeT 7, TIPHOWKad ee BEIMYHHY K JelicrBuTeJbHOH. Tako 
oOpasom, cleqyeT IPH3HaTb TaKOll HarpeB HelpakTHYHbIM HM HesKo- 
HOMMUHBIM, 

Bropbim cloco6oM HayaJibHoro pasorpeBa sABJIAeTCA CMOCO6 Mpo- 
BoAAuero mMoKpbirua [JI. 3, 4]. Ha vroptubl cBpapHBaempix jerTaveii 
H@HOCHTCH C Pa3pbIBaMH NMvleHKa H3 MpOBOAALLerOo MaTepHavla, Ha- 
NpHMep KoJWOWAHOrO rpadura. K noKpbiTHio NOABOAUTCA HalpsDKe- 
Hue. B pa3pbipax MIeHKH BO3HHKAIOT AYrH, KOTOpbIC HarpeBalor 
creKio. Ilo Mepe BbIropaHHa MWeHKM cTeKIO JlocTHraeT TemIeparty- 
Pbl, NPH KOTOPOH MpOBOAMMOCTb ero HACTOJbKO YBEJHUMBAeTCH, TO 
CTAHOBHTCH 3HAYMTCIbHO OO/bUe MPOBONMMOCTH AYroBOrO pa3spsaza, 
NOCACHHHH TacheT, H TOK, MpoTeKkaw YKe TOJIbKO B CTeKJIe, MpoH3- 
BOJHT ObICTpbIf OKOHYATebHbI pa30rpeB MocwIenHero TO Temiepa- 
Typbl CBapkKH. OTOT MeTOA MPHMeHHM JWIn CBapKH JleTaseli m1060li 
KOH@UrypauHn W3 TYrOmlaBKOrTO CTeKa C BbICOKO! TepMHueCcKOli 
CPOHKOCTbIO H Ha Halll B3risj, ero Cleayer PCKOMECHDOBATb B 1aH0- 
PaTOPHOH TWpakTukKe. 

[5 NPOMblULICHHOM MpOv3BO/CTBe BO3MOMKHOCTH ero NMpHMeHeHHs 
CiledyeT MOABeprHyTb Cepbe3HOH MpoBepKe, MOCKOVIbKy CaMO HaHe- 
ceHHe TaKOli TeCHKH MOXKeT jJl4BaTb HeKENATCJIbHbIC BKJIOUCHHA 
3 CTCKIO, 

fia OCHOBaHHH JIPHBeCCHHbIX BbIUe COObpaxkeHHil 6p. noyBepr- 
HVT HCCJIeJOBaHHIO TpeTHH crocoO — cmoco6 KOMOHHHpOBaHHONO Ha- 
rpeBa Ta30BbIM TIaM€HeM H 23I@KTPHYCCKHM TOKOM, OMMCAaHHBbIi 
2 [JI. 1—5], koroppiii apaserca Hav6oulee yROOHBIM. 

CylUIHOCTb ero 3aksIO¥aeTCA B Ceyoulem. Kpasa metaseli, nos- 
Je@2KalNX CBaPKe, NpeABaPHTeJIbHO HarpeBaloTca B MIaMeHH POPeJIKH 
LO TeEMM€paTYPbl, MP KOTOPO! VACIbHOe COMPOTHBIeHHe CTeKJa Ia- 
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yaeT 90 Be@JIHUHHbI nopaaKka 
104 om-cm. Ilo ouaMeTpy CBapH- 
BaCMbIX JleTaseH y pa3sorpeTbix 
KPae€B YCTaHaBJIHBaIoTCAH 3JICKTPO- 
‘bl, K KOTOPbDIM MIPHKa{blBaeTcH 
HanpsaxeHHe. B OHOM cCJlyuae 
ZNEKTPOLb ABJIHIOTCH OJHOBPeMCH- 
HO H TOPedIKAaMH—ILMaMeHHble 3.1K - 
TPOAb; B ApyroM nogxorpesBarouine 
rOP@JIKH JJIEKTPHYeCKH H3O0JIMPOBa- | aoe 
Hbl OT 93JeKTpOZOB — 6ecnaMeH- | 0-ab 
Hple 3uiekTpogpl. Tlon mevicrBueM Pus”? 
IDHJOMEHHOTO HalpsKeHHA MeX- 

Wy 31eKTpOAaMM HW Pa3OrpeTbIM NOACKOM CTeKJa BO3SHHKAIOT SJIEK- 
TpHyeckHe AyToBble paspAAbl, yepe3s KOTOPbie TOK BBOAHTCH B CTEK- 
cio. Ha puce. 2 npegcTaBsiena MpHHWNNNa/bHan CxeMa STOTO MCTO/A. 
Siecb J — HarpepaeMoe cTeK.IO; 2 — IMCKTPObI-TOPGIKH, 3 —— T10- 
norpeBalollan ropeJKa. 





Ananv3 pa6oTb! 9KCNepHMeHTaIbHOK yCTaHOBKH 


HvKe paccMOTpeHb CJie¢ZyIOHlHe OCHOBHbIe BONPOCbl YCTAHOBKH 
JcIs) DICEKTPOCBapKH CTeKJIa. 

|. H3 Kakoro MaTepHaga H KaK JOJKHbI ObITh H3TO1OBACHHI 
S1@KTPObI? | 

9. Kakan pa3Huiia B HCUOAb30BaHHi TWIaMeHHbIX H OeciamMeH- 
UbIX 3IEKTPOAOBP 

3. Kakoe BJIMAHMI2 OKa3bIBaeT Ha peKHM paz0rpeBa YacTord 
rpeloulero TOKa? 

4 Kakue HalpsxKeHua HeOOXOAMMbI IX pasorpeBa MOM CBapKy 
eTaneH pa3gJIHYHbIx TeOMeTPHYeCKHX Da3MepoOB? 

UcnbitaHia IIpOBOAHIHCb B OCHOBHOM Ha cTeKie peel’ 3C-5K, 
a6NalalouleM BbICOKOM TepMH¥eCKOM CTOMKOCTbIO H NOTOMY yoo- 
ubIM Jt a6opaTOpHbIx HCC1eOBaHHH. 

B KavecTBe HCTOUHHKa MOLLHOCTH Cb B3AT BLICOKOYACTOTHBI 
renepatop, coOpaHHbiii Mo TpexTOueyHOH cCxeMe Ha JlaMmle P-431. 
MouiocTb, MWoTpeO6aeMan TeHepaTOpoM OT CeTH, 20 Kar. Maxkca- 
Maabioe Hallps»KeHHe (elcTBYyIOLIee 3HayeHHe), CHHMaBlMeecd 
c renepatopa, 10 Ke. WamMeHeHvem €MKOCTII KOHTYPHOH OatTapen 
KOHReHCaTOposR YyacToTa TrellepHPyeMbIx Koe6aHull MCHANaACh B IIpe- 
neaax 0,3—1,5 Meu. 

Tlepppie pe3yJbTaTbI ONbITOB MOKa3aJ1H, ATO BbITeMOMaicaA NpH 
paGoTe Ha 3IeKTpOaxX MONLOCTh HaCTOAbKO BeJIHKa, YTO BONPOC 
O6 Hx MaTepHasie H pasMepax ABJIACTCH CYIleCTBeHHbIM. I]pumenen- 
Gple B Hauane ONBITOR B Ka¥eCTBe 3/ICKTPOAOB HaKOHCUHMKH OOBIN- 
NBIX TOPCMIOK H3 JaTYHH WIM MpoOcToH cra Mpw TopeHHH paspAaa 
pacKalasiacb QOKpacHa, ONaBANBaWCh WH paspywlaIMCh, MeTadl 
SIEKTPOOB OCeMal Ha CTeCKVIO, 

Tlas co3qaHua YCTOHYMBOCTH 3JICEKTPOAOB B pa6ore HeoOxOAHMO 
6LIIO0 TOHH3HTb ux padouyio Temnepatypy. IoceqHee MO%KHO JO- 
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CTHTHYTb .1HOO YBeJIMYeHHeM MaCCHBHOCTH SACKTPOAOB, JOO UpH- 
MCHEHHEM HX BOAAHOrO OxJlaxkeuua. C TrouKky 3PeCHHA HAMMeHDIUHN 
NOTepb SHEPrHH B Pa3spAdaxX MW Ha 3/eKTPOMAaX, a TAKKe HaWJIVulW HX 
YCICBUM 3a2KUraHHA paspana WevlecoOOpa3HO HMeTb MaKCHMaWbHO 
BOSMOMKHYIO AIA MaTepHala JIeKTpOa TeMMepatypy. Ilostomy Ham 
NPHMCHAJNCh B JlaJIbHeHIUHX HCCIeLOBaHHAX QIEKTPONbI H3 *Kapo- 
NPGCYHOH cTaqu Hu BObdpama, KOTOPble MOKa3aJIH XOPOLMy!0 CToii- 
XOCTh K pa3spyleHHiIO B waGOpaTOpUbIX ycnoBHAX, KoHcTpyKuUys! 
STEKTPOLOB NPCLYCMAaTPHBala OTBOA Telia 3a CueT HX MaccHBHo- 
cTH. Bonanoe xe oxnaxreHne KOHCTPYKTHBHO YCAOMKHAET YceTaHos- 
Ky. Jia o6meruenua venosnii 3axuranng Ppa3spaqa HaKOHeYHHKa\ 
IAEKTPOROB Oba Mpuxana cbopma KOHyca. OnTHMaspHbie reome- 
TPHYCCKHe Pa3MePbI BIeKTPOLOB AA KarxKOrO KOHKPeTHOrO cwlyyas 
HETPYAHO MOLOOpaTb OMbITHBIM TyTem. B cayuae BOAAHOTO OXTAaK- 
ACHHA TEMIMepaTypa SJIeKTPOLOB OCTaTOYHO xOpolo peryaHpyercs: 
HSMCHEHHeM CKOPOCTH HpoTekaHua BOB. 


IIpH ucceqoBanuu pa3panos c nameHunx x 6eci1a MCHHbIX 
SHEKTPOLOB Mey MOCICIHHMH MOMCIULAaOCh MEMHOE KOJIbIO, aeK- 
TPHYCCKH H30JIMpOBaHHOe OT ycTaHoBKi, M3amepsaa nanenue Hanipsi- 
*KSHHA Ha QICKTPOWaX, MbI Tosyyaem cbakTuyeckn Nanenue Halpsi- 
*KCHHA Ha Pa3pAAHbIX MPOMeKyTKaX, MOCAeLOBATeIbHO BKqOUeH- 
HBIX C MCHHBIM KOVIDIIOM, TaK Kak COMPOTHBJIeHHeM NocmemHero BBH- 
AY CO MasOCTH MOMKHO MpexeOpeub. pu 3Tom B cayuae pa3psHla 
B TaSOKUCHOPODHOM TWlaMeHH Maylene Hallpa Kena Ha SeKTPORAXx 
cocTaBiio 600 6 pH BemHUNHe pa3spaqHBIX IIPOMEKYTKOB 2 MM. 
Hanpaxenve 3axKnranua pa3spaa B 3TOM CaAyuae ycTaHOBUTb je 
yYAaNOCh, TAK KaK BOSHUKHOBeHHE TeHepallHH CONPOBOMMAMOCb yera- 
HOBJCHHEM Pa3spAa H HalpsAKeHHA, KOTOPOe NpH RabHeillem yse- 
HYCHHH TOKa MpakTHyeckH He MeHAVIOCD. . 


ITpu Tom ke paccTosHHH aTeKTPOAOB NO Me€QHOrO KOJIbila B CIy- 
dae paspAta B BO3Tyxe HallpaKeHve Ha 3eKTpOZax cocTaBHo 
1 600—1 800 6, a HanpsxeHnHe 3axKuranna 5 600—6 400 6. Bprio 
OTMeNeNO, YTO B Cilyyae Paspaya B MWilaMeHH Ha MosCcOK cTekKja. 
pasorpeToro jo Temmepatyppr 800—1 000°C, nepexpnitHe raza 
KHCNOPOa Ha BeIMYHHY WaleHHa HalpsKeHHA Ha pa3pasze BANAHHS 
He OKasbipaer, IlocmeqHee MOxXHO OObSCHHTb TeM, ¥TO MOTeHWHAA 
POPCHHA PaspaAla Ollpeeserca ye NOTCHIMAIOM MOHH3ALMH maA- 
POB WIeIONHBIX METAJJI0OB, KOTOPbIM HHKe COOTBETCTBYIOINero MorTell- 
Hala ra30B B MWilaMeHH, 


YcTaHoBJeHO, ¥TO NpH Hu3KUX TeMMepatypax ctTekia {no 700.--- 
800°C) pa3spaz B Mamenn Govlee YCTOWYHB, YEM pa3px. B aTMO- 
cepe. IIpu sptcoxux TemilepaTypax YCTOHYMBOCTh B NWIaMoHM Teps- 
CT’ MW NATHO pa3spagqa Oomee WMHTCHCHBHO Mepemellaerca Kak ro 
SICKTPOAY, TaK H NO CTeKJY, NOABAA€TCA MCKDeHHe, TO TaKKe 
OObACHHETCA Ooee HHTCHCHBHBIM BbINeeHHeEM 3 CTeKJIa napos 
INC OUHBIX M€TaJIJIOB, KOTOPHIe yKe ompelelAlor Hanbonee serKuil 
IyTb TOKA OT 9I€KTPOAa K CTEKJIY. 

Buavaune yacToTst Ha addbeKTuBHocrs SJIEKTPOF a30rpeBa CTeK.1a 
C TOUKH SPCHHA JI€KTPHYCCKHX CBOHCTB ero pa3z06nauo Bprute. I12- 
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MCHCHHe YaCTOTbI B OMMpee@HHOH CTemeHH BJIHAeT Na 3a%KuraHye 
uv repeuie pazpaga. H. A. Kanuos [JI. 13] npupogur 3aBncumocts 
CTHOILCHHA MpoCoHHoro HallpsAxKeHuA Ha BbICOKOH yacToTe K Mpo- 
GoHiHOMy HalinAxKeHHIO Ha MOCTOAHHOM TOKe OT YacTOrbl. Kpnsas 
uMeer MAMKMYM, paBHbii 0,75, B aWarasone 106&—107 ay. 

C vocrom yacToth Bbitte 10’ ey 9TO OTHOWeHHe yBeH4MBaeTCH, 
u Mpu 108 ey ono Mpeppiuaer 1. IlpopegqenHoe Hamu HccyieqOBaHHe 
na3paga WoKa3as0, ¥TO B AHanazoHe 0,3—1,2 Mey nanpaxeune 3a- 
MHTaHisa pa3spaAla OT YacTOTbl TOKa IIpakTHy¥ecKH He 3aBbHCHT, TO 
HaxOMHTCH B GOJIH3KOM COOT- 
BeTCTBHH C JLAHHbIMH, MIPHBe- 
neHHbiMa H. A. KanospiM. 


HanpskenHe, HeCOOXO,KH- 
Moc Jind pa3zorpeBa crTekJla 
MNO CBapKy, OMpeqeineTca B 
OCHOBHOM TpeOyeMOH CKOpoO- 
CThiO HarpeBa H B CH.IbHOH 
CTENe€HH 3aBHCHT OT HauaJIb- 
HOH TemMMmepaTypbl CTeKJ1a. 
Tipu yc.lioBHu COXpaHeHHA He- 
H3MeCHHbIM HanpsAx*KeHuA Ha 
3H€KTPOMaxX mpowecc pas3o- 
rperRa JIaBHHOOoOpa3sHO Hapa- Puce. 3, 
cT2eT H HeOOXOMHMO CNeLH- 
aJIbHOe YCTPpOHCTBO, pery/IMpylollee CKOPOCTb BO3PaCTaHHA TOKa BO 
u36exKaHve Meperpepa MOBeEPXHOCTHBIX COeB CTeKI1A. 

B calyuae NpHMeHeHuA B KayeCTBe HCTOYHHKA MOULHOCTH BbICO- 
KOUACTOTHOFO reHepaTOpa CTEKMO MOWKMOUAeTCH K KPpaHHHM TOUKAM 
KOHTypa PeHepaTopa. 

Ilo Mepe pasorpeBa CTekla ero CONpoTHBeHNe Mayaer, Ro. 
YMCHbINaeTCH, COOTBETCTBEHHO YMeHbINaeTCH HalipaxKeHHe Ha KOH- 
Type, C Apyrow CTOPOHHI, C MOBDIIeCHHeM TeMIlepaTypbl CTeKNa pac- 
TeT pacceHBaemMaa HM B Bue Tela MollHOcTb. B onpemeweHHbIh 
MOMeHT Mpouecca ycTaHaBJMBaeTCa TelmvIOBOK OawlaHc: BBOWHMas 
B CTCKO MOIIHOCTh CTaHOBUTCA paBHOH paccenBaemMol. HauasbHoe 
HanpsxKeHWe Ha ZJeKTpOaxX MOKHO TO,OOpaTh TakHM O6pa30M, 
UTO YKa3aHHbIt Oaslanc HacTynaeT pw Temmepatype cBapku. Jas 
HiCMOJIb30OBaHHOH B paboTe CXeMbI TeHepaTopa TakoOe HaudaJIbHOe Ha- 
IpsxKeHHe COOTBeTCTBYeT HalipaxKeHHOCTH Toa B cTekje 400—- 
500 e/cm pu ycaoBHH TemMMepaTypbhl MpeyqBapHTebHOrO HarpeBa 
500—550° C. Onpirom ycTaHoBeHO, 4TO HalMpsAKeHHe, COOTBETCT- 
Bylollee TemOBOMy 6alaHcy MpH Temnepatype cBapKu (~1 000°C), 
AMHeHHO BaBHCHT OT AHaMeTpa LWHJIMHApa M Co3faeT B CTeKIe Ha- 
MpAXKeHHOCTD Nowa MopagKka 120--130 e/cm. Bpema pasorpesa Mpu 
MIPHBeECHHBIX BbIlle YCIOBHAX COCTaBAO BeMMUMHY NopaaKa 10— 
30 ceK. 

Ha puc. 3 rpadbwueckn MpuBeweHa 3aBHCHMOCTb HalpAKeHH Ha 
QACKTPOLAaX OT HAMeTPa pagzorpeBaeMOH CTeKAHHON TpyOKH B MO- 
MeHT Temoporo 6ananca mpu t~ 1 OOO’ C. 





o 50 100 SQ MM 
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IipopexeHHble ONBITH MO HCCeLOBAHHIO 3ICKTPHYCCKHX CBOIIC TE 
IJICKTPOBAKYYMHBIX CT€KOJI H MCCCAOBAHHIO paGOOTbI yYCTaHOBKH JLLI 
IICKTPOCBAPKH CTCKJIAHHBIX JeTaeh aloT OOOCHOBaHUA K C.1eVIO- 
iHM BbIBOJLaM: 

Jl KaxkQoro petletira crekia HMeeTCH CBO TeMIIepatypa, Hayn- 
Has © KOTOPOH BbITOHO SKOHOMHUeCKi u 9PeKTHBHO BO BpeMeHH 
pear alekTpoHarpes, Jha creksa 3C-5K 9ra Temmepatypa 500— 
50° C, 


ti 
+, 
$<} 
‘ 
4 


SN ae 
NY cm Mier Seca 
WB Ptr ne 





OMe, 


i ae 
82, wing 





Pue. 4, 


Ilo AOCTHKeHHH CTCKIOM YKa3aHHOil BbILIC TemMnepaTtypbl axtpdex- 
THBHOCTh QJIEKTPOHarpeBa OT YaCTOTbI TOKa (B WHanma3zoHe YacToT 
MIPOMBIIUICHHBIX BbICOKOUACTOTHBIX PevepaTopoB) MpakruyeckH He 
3aBHCHT. 

Havabnoe HallpaxKeHHe 9JIeKTPOCBapKH CylemyeT ycTaHaBMBaTD 
HCXOJ[A H3 YCOBHA CO3aHHA B CTeKJIe HallpsAyKeHHOCTH MOA He Me- 
Hee 400—500 e/cm. 

OMeKTPOAbI Win 3JeKTPOCBapKH CTeKa CleqyeT BbINOANATD HS 
KAPONPOYHbIX MATePHaJIOB C MONOMHHTCIbHbIM OTBONOM Tela. 

CyijecTBeHHOl pa3H¥Ubl B HCIHOb3OBaHHH TwlaMeHHbIX w Oectivia- 
MeCHHBIX 3JIEKTPOOB HET. 

Jlna BbICOKOrO KayecTBa CBapKu HeoOxoqUuM TWLaTembHbIt Mpet- 
BaPHTeJIbHbIH PasOrpeB KpaeB CBaPHBaeMbIX jeTasieli c HAaHMeHDb- 
WHM Nepenaom TeMMepaTyphl moO ToWMHe cTeKla. Bpema 9eK- 
TpoHarpeBa JlerkKO KONTpOmUpyetcs. TlopropsemoctTh peKHMOB JIerKG 
YCTaHaBMHBaeTCA, YTO OTKPbIBACT BO3MOMKHOCTh pa3zpaOoTKH aBTo- 
MATHYUeCKOrO CBaApOuHOTO CTaHKa. 

IIpopenenpt Ja6opaTopHble HCMbITaHHA, KOTOPble NO3BOJIMH BbI- 
ACHHTh TpeOOBaHHA K YCTaHOBKe Mo 9IeKTPOCBapKe CTeKa H Movly- 
YHTb YOBJETBOPHTCIbHbI€ Pe3YJIbTATbI OMbITHOM CBapKH KOHYcoR 
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C SKPAaHaMH 3IEKTPONHO-JlyyeBbIX TPyOOK (aMamerpbi 3kpaHoB 120) 
u 178 mm) ua creksia 3C-5K. Ha prc. 4 pupezena cpororpaduss 
91@KTpOCBapKH KOHyca c 9KpaHomM. Ilpoobl CBapKH AeTaseH U3 CTeK- 
is penentos C-88-13 u 713 Takxke astH NOMOMKUTeBHbIC Pe3y1bTa- 

1. Tloquy1o SKOHOMHYeCKylo XapaKTepHCTHKY I/IEKTPOCBaPKH CTeK- 
1 MOKHO OyJeT Math TOKO Moce ocBoeNHA 3TOrO MeTONA 


NPOH3BOACTBOM. 
AHTEPATYPA 


bye Me . uyer, Electronic welding of glass, Electronics, 1945, Ne 6. 

2, EM. Guyer, Electric welding of glass, Electr. Eng., 1948, Ne 5. 

3. M. R. Shown Electric glass weldirg, Electr. Eng., 1953, No 1. 

4. W. Espe, O elektrickéem odporovem svareni skla ve vakuove technice, 
Slaboproudy obzor, 1955, Ne 2. 

5. K. Morton, S. Young, Welding glass parts, Glass Industry, 195s; 
No f2. 

6. C. H. lo puu, Tenaonepenaua, TocydapctBenvhoe 3qaTeabCTBO AMTC- 
paTyPbl MO CTPOHTeAbCTBY H apXHTeKTYPpe, 1952. 

7. «TexXHoaorua cTeksa», nom pea. Kutadropoacxoro, Tr. 1, Puaaernpon,. 
1939, 

8, «BprcokoyacTOTHbIi HarpeB AH3eKTpHKOB HH NOJYMpOBOAHHKOB?, 0,1 
pea. A. B. Herymuaa, POH, 1950. 

9, .Tensorexauka mpouspoactsa cTekaa*, Tpyapr AH YCCP, 1904. 

10. B. Jlour, @®usnueckue cpolictsa nH Bapka cTeKaa, Pusuernpom, 193%. 

11. H. }O. Taiiu, TexHoaorua narpepa ctaau, Metaaayprusazat, 1950. 

12. A.B. Herymua, Jloxtopckaa aucceptauua, MOH, 1952. 

13. H. A. Kanwos, Saexrpoxnka, PHTTJI, 1953. 
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BBEQEHHE 


B nocleqHve roxbl AOCTHIHYTHI 3HaUHTebHBIe ycnexu B O6lacTH TexXHH- 
yecKOH MHKpOOnostornH. TIOMHMo aBHO H3BCCTHDIX OpOMHJIbHbIX i1pOH3- 
BOACTB, MUKPOCPrauH3Mbl HallJId UIMpOKOe MpHMeHeHHe B pAAC HOBbIX 
OTPaCJeH TIPOMBILLICHHOCTH H CeJIbCKoro Xxo3alictBa. Oun HCIOJIb3YIOTCA WIA 
MOJYYCHHH AHTHOHOTHKOB, (bepMeHTos, BHTAMHHOB, O@€JIKOBO-BHTaMHHHDbIX 
KOPMOBBIX IIpelapaToB (B TOM YNCIe H3 ApPeBCCHBIX rMApomHsaTos), CTHMy- 
JATOPOB POCTA %KHBOTHBIX H paCTeHHH HT. J. 

BuocHHtTe3s CNHpTOB, alleTOHa, OpraHWyecKHx KUCJIOT, aueTouHa, WHale- 
THJ1a, BHTAMHHOB, AHTHOMOTHKOB HW APYFHX BeLICCTB TeECHO CBA3AH CO CJIOK- 
HbIMH XHMUYECKHMH IpeBpallleHHAMH, BbISbIBACMbIMH B Cpene KH3HeACATeWIb- 
HOCTbIO MHKpOOpraHh3MoB. B cBA3H C 93THM OCO60 BaxKHOe 3HaUcCHHe 
mpuoOperaer yriy6s1eHHoe w38yyueHHe (usHOVIOrHH H 6HOXHMHH MHKpoopra- 
HH3MOB JWIH YIpaBJICHHA STHMH MpoweccamMH. Pa6oTh no ZaHHOH nNpo6smemMe 
H COCTABJIAIOT OCHOBHOe CcoepmKalve Hactosuero cOopunka. Baxkuoctb 
STOO HalpaB/eHHA B MHKPOOKOJOrMH NOMYePKHBadlacb HEOAHOKpaTHO, YrxKe 
I KondepeHuHa 10 (Pu3HOMOrHN H OHOXHMHN OpORHAbHBIX Mponeccos, co- 
cTOABIUNadca 2—O cespasa 1939 r., ormetTusla HEOOXOAMMOCTh BCECTOPOHHerc 
H3y4YCHHA PH3MOMOrHH H OHOXHMMM MUKPOOpraHu3Mos. 

Iiivpokoe MpHMeHeHHe MHKPOOpraHH3MoOB B HOBLIX OOAACTAX MPOMbIUI- 
JICHHOCTH SHAUHTCJIbBHO CTHMYJIHPOBaJIO HAYUHO-HCCICROBaTeAbCKylO pa6boty, 
NOCTOAHHO BbIABHrad Nepeq He BCe HOBbIe HM HOBbIe 3amaun, HaKxonusca 
OolbuIoH PakTHyeckHH MaTepHad, HyxKalouluiica Bo BC€CTOPOHHeM OOCYyYx- 
WeHHH. OTO NpHBeso K OpranH3aunn II Koncdepenuuu (24—27 anpean 1957 r.) 
mo Pu3HOOrHH WH OMOXHMHH MHKPOOpraHH3MOB, NPHMeHsACMbIX B TI POMBIIU- 
JeHHOCTH. UacTb MaTepHavloB, WOJOXKeHHBIX Ha STOH KOHepeHIMH, BKwHOUe- 
Ha B HaCTOAWIHH COOpHHK. 


anaes inna nae — 
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B. H. WlanownHwuKtoe 


®HSHOJIOTHA OBMEHA BELWLECTB MUKPOOPFAHH3MOB — 
OCHOBA PALHOHAJIBHOM TEXHOJIOPFHH HCNOJIbB3SOBAHHA HX 
B MPOHSBOACTBEHHbIX MNPOWECCAX 


(MockoscKkui rocyxapcrseHHbit yHuBepcuter) 


SHaveHve PU3HOJOrHH MHKPOOpraHH3MOB B Hale BPCMH OUCHb BeAHKO. 

HlelicTBuTenbHO, ake B padoTax moO CHCTeMaTHKe MMUKpoOpraHu3MoB | 
BBHAyY HeAOCTaTOUHOCTH MOPOJOrMyeCKHX MAHHbIX PeKOMCHAyeTca OOpa- 
(aTbCH K PH3KOJOTHH, <PUSHOJIOMMYeCKOM AKTHBHOCTH> HK JAPyriM «H3HO-. 
JOPH4eCKHM NpH3HakaM». | 

H. A. Kpacunbunxog (1949), Hanpumep, npuxoguT K BbIBOZY, uTO «BCE. 
NOMbITKH WeJIeHuA OakTepHH Ha PU3SHOIOrHYeCcKHe Tpynnbl He MaslM NONOKU- 
TeJIbHBIX P€3YJbTATOB H BCAYT K OO/bIUOH NyTaHHuWe HW 3aTPyAHAWT ONpenc- 
J@HHe H3yTaeMBIX BUOB>. ITOT Ke aBrop (KpacnabuHukos, 1947) B apyrom 
MecTe muuetT: «HajexKHbIM IIPH€MOM BO MHOPHX CJlyuaax ABJIAeTCA NO3HAHHe 
(PU3HOOrHYeCKHX CBOMCTB MHKPOOOB», KOTOPble «IUMPOKO HCNOb3ylOTCA WIA 
ONpeReJIeHHA BHOB». 

Mb TIpHBOAHM 9TH BbINepKKU HE WIA TOTO YTOObI HX COMOCTABUTb Kak 
NPOTHBOpPeuHBble, HaOOOPOT, Mbl NOMaraeM, UTO HX MOMKHO NPHMHPHATD ¥ 
NPHHATb O6€, OAHAKO B HECKOMbKO HHOK PopMyIuposBke. 

TlopepXHOCTHOe HCNOb3OBaHHE TaK Ha3bIBaeMbIX «(PH3HOJOPH4eCKHX MpH- 
3HAKOB» MPHBOAMT K NyTaHule, TOr.a Kak MO3HaHHe CU3HONOTHN ABJAeTCA 
B BBICIUeH CTeNeHH NMe€PCNCKTHBHBIM Kak AJIA CHCTEMATHKH MHKPOOPraHH3MOB, 
Tak HM AJIA YpaBJIEHHA HX MHOTOrpaHHOH OHWOXHMHYeECKOH AKTHBHOCTbIO, 
IWHPOKO HCMOJIb3YeCMOH B Pa3JIHGHbIX O6/1ACTAX HAapOMHOTO XO3AHCTBA. 

leno B TOM, YTO NOR «usHoNOrMyeCKHMH CBOHCTBAMU>, HIM «MpH3Ha- 
KaMH», HepeakO MOHHMAIOT He MO3HAHHe OHOXHMHUYECKOH CYLWLHOCTH HW OHOVIO- 
THYeCKOrO 3HaYeHHA DJIA MUKPOOPraHH3MOB COBePIaIOUWNXCH B KYJIbType 
mpoueccop (4TO ABAAeTCAH HEOOXORMMHIM DJIA Gu3MOOorHYecKOrO NoAXoNa 
K HHM), a MpOCTy!0 KOHCTATAILHIO TEX ABJICHHH, KOTOPbIe yaeTcA NOAMeTHTS 
MpH KYJIbType MHKPOOPpraHH3MOB Ha CJlyuaHHbIX H HMHOTa CJIOMKHBIX HM He- 
OnpeAevIeHHbIX MO cocTaBy cpemax. 

Yacto AA XapakTepHCTHKH CPH3HOJIOrMYeCKHX OCOG6CHHOCTeM OTJICJIbHBIX 
MHKPOOPlaHH3MOB HCHOJIb3yYIOTCA CPeAbl, MOJIYUMBIUHe Ha3BaHHe «eCTeCCTBEH- 
HbIX» HJIH «KOMIWJICKCHBIX®, T€AKHX KaK MOJIOKO, CbIBOPOTKa, MACHO Gy.IboH, 
ABTOJIH3aT ApOKKeM, KAPTOMCIbHDIM HJM MOPKOBHbIM OTBap, KYKYPy3Hbli 
3KCTPakT HT. I. 

Pa3Oupatbcesd B OCOOeCHHOCTAX OOMCHA BEILECTB OTICJIbHbIX MAKPOOpraHyHs- 
MOB Ha TaKHX Cpemax KpahHe TPyAHO. 

Ho B paze clyuaeB, NO KpaltHclH Mepe Ha COBPe€MCHHOM YypoBHe Malinx 
3HAHHU, OKA3bIBaeTCA HEOOXOAUMBIM NOVIb3OBaTbCA TAKHMH HeOMPeAeJICHHbIMH 
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G | B. H. UlanowxnuKkoe 


Mo cocTaBy CpeamMu, HWanpHMep, Mp padoTe C HeKOTOPHbIMH NMpeAcTaBHTe- 
JAMH MOJOUHOKHCBIX GakTepHi. He cuemyeT 3a6bIBaTb, UTO K OOCYK1e- 
HHIO pe3yJIbTaTOB ONIbBITOB B STHX CJLyYaHX Hao NOAXOAWTb Cc OOVNIbILION 
OCMOTPHTEJIbHOCTHIO. 

ToT KOMIVI€KC BCLLeCCTB, KOTOPbIH HMeeTCA B KECTECTBCHHBIX» Cpezax, MO- 
pasiesineTca OObIYHO MPH TOJKOBaHHH Pe3y/JIbTaTOB KYJIbTHBHPOBaHHA Ha 
Be TPyNMbl BeLWLeCTB: 

a) KOMIMI€KC a30TcomepKallux OpraHHuecKHX COeCHHeEHHH, B COCTAB KO- 
‘ODbIX Yale BCerO BXOAAT Pa3JIMYHble AMMHOKHCOTHI. OTOT KOMIMIeEKC OOBIY- 
HO OGbEAUIUACTCH B MOHATHE KOPraHHyecKhe HCTOUHHKH a30Ta» (Hao AYMaTh 
HeOOXOMHMbIe MIS KOHCTPYKTHBHOTO OOMeHA); 


6) BellecTBO, nmo_Bepratolleecn COpaxuBaHHIO (B UIHPpOKOM CMBICue 
TepMHHa). 

B 60/bUIWHCTBe CJyYaeB TAKOBLIMM TIPH3Halwlrcd Pa3sAHGHbIe YIVIeBObI. 
IIpH 3TOM MPOH3BOJIbHO IIPHHUMACTCH, YTO APyrve BelueCTBA CIOXRKHOFO cy6- 
cTpaTa HHKak He BJHSIOT Ha FeCHepaJIbHbIH Mpowecc COpaxKUBaHHA TOrO AIH 
HHOrO BellecTBa (T.OKO3bI), KOTOPOe CJIYKUT OCHOBHBIM, MCXOJHbIM JMS 
OpoxKenHA MaTepHaioM. 


Takoe nospa3snenenue BelllecTB CIOMKHOTO CyOcTpata, Kak OyeT MOKa3a- 
HO Havice, H MO CYULeCTBY H TEPMMHOJIOFHUeCKH WaNeKO He OesyMpeuHo. 

Hauny c oprannueckux dopm asota. Ilo 3THM Ha3BaHHeM B MAKPOOHO- 
JIOTHH Yale BCero MOApa3syMeBaloTCA, B MepBylO OYepeNb, MPOAYKTHI pac- 
ULOMICHHA GIKOBbIX BCLICCTB, T. e. PasHooOpa3sHble aMHHOKHCOTHI. Ho vter- 
KO yYOCRUTbCA, UTO AMHHOKUCJIOTHI ABJIAIOTCA He TO.IbKO WCTOUHHKAMH a430TA. 

H3BecTHO, YTO HEKOTOPble MHKPOOpraHH3Mbl — Tak HAa3biBae€MbIC AMMO- 
HuUKaTOpbl — YCcnewiHO pasBHBalOTCA Ha Cpesqax, ComepRKallux Oprannye- 
CKHE BCLUICCTBA TOJIbKO B (POPMe CMECH AMHHOKHCJOT (THAPOH3aTOB O€IKOB) 
WH Wake B POPMe OTAECJIbHbIX AMHHOKHCJOT. 

IIpuv 3TOM AMMHOKHCJIOTH OKa3bIBalOTCA He TOJbKO HCTOUHHKAMH a30Ta, 
KOTOPBIH B riaBHoH Macce OTOpacbipaeTCH B BHAe€ aMMHaKa, HO TakxKe UH 
OCHOBHbDIMH WCTOUHHKAMU Yrviepola, NOABepratwuleroca MpoweccaM OKHC/1e- 
HHA — BOCCTAHOBNeHHA HTH OKHCJICHUA 3a CueT MOJIeEKyJIAPHOrO KUHCIOpOra 
B KOHCTPYKTHBHOM H 3HeprerHuecKoM OOMeHaX. 

TlosTOMy BO3HHKaeT BONpOC O TOM, Kakoe BAHAHHe Ha KOHeUHbIM TOT 
(IpeCBpalleCHHA BeULeCTB B KYJIbTYPpe MHKPOOPraHH3MOB Ha KOMIWICKCHbIX Cpe- 
jlaX MOTYT HMCTb COCAMHEHHA, BXOAAMIMe B COCTaB CyOcTpaTa HIM MoryuHe 
o6pa30BaTbcA B HEM B TIpollecce pa3BHTHA OprahH3Ma. 

B HHBIX clydasx (pH 6poxeHHAx) cAeLyeT MOOaBUTb OOpa3z0BaHHe Mpo- 
MCXKYTOUHDIX MPOLYKTOB COpaXKHBaHWA Pa3MMUYHbIX OC3a30THCTHIX BeULECTB, 
KOTOPble MOFyT 6bITb NpeACTAaB.TeCHbl TIMIePpHHOBbIM WH APYFHMNU aIbderutaMy, 
KeTOHAMH, KHCJIOTAMH H Ip. eehves 

Hanpumep, Bbixoa, MomouHoli KuCHOTH! B KysbType Lactobact, Delbrickit 
nepppic 24 yaca B OAHOM M3 OMITOB cocTaBuIseT Bcero 30% OT NoTpeO.eHHO- 
ro caxapa, a K 48-my uacy gocruraet 96,7%. 

EcrecTBCHHO, UTO BO3HUKaeT Tak2Ke BOMPOC O TOM, KaKHMH BellecTBaMH 
Ha 24-m uacy kyJIbTypbl mpeactaBleHbl! Te 70% mNoTpeOleHHOrO Caxapa, 
KOTOpPble ClilC He MpeBpaTHJIHCb B MOJIOUHY!O KHCJOTY. 

Takum O6pa30M, Cc CaMOro Haua.la pasBUTHA KYAbTYPbI Cpea OKAa3blBaeT- 
CA OTMHYNOH OT 3aPOTOBJICHHOH 9KCNCPHMeHTaTOPOM, H MO CaMOro KOHILa 
ONbITa OHA HEMpepbIBHO MeHACTCA. 

Sro MocraTouHo ray6oKoe H HenpepblBHoOe H3MeCHeHHe CocTaBa cpc MpH 
KYIbTHBUPOBaHHH HE MOXKCT He BHAT Ha TeveHHe Mpolecca ye NOTOMY, 
UTO OHO CH.IbHO BJIMACT, Mpexkte Bcero, Ila (H3HKO-XHMHYeCKHEe NWOKazaTeJH 
(pH, okucHuTebHO-BOCCTaHOBHTEJIbHbIE nNOTCHIMay). 
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Puzuo0AoeuA OOMeHA GBeleCcTe MUKPOOP2AaHU3MOB 7 


M3pecTHO, YTO MOUTH BCerqa HaOMlodaeTca Oowee WIM MeHEee pe3koe H3- 
MCHCHHeE AKTHBHOM KHCJIOTHOCTH Cpe U, KaK NlOKa3aHO B HCCIeMOBAHHAX 
PaOotHoBpoh (1957), 3akKOHOMepHoOe H3MeHeHHe OKHCAHTeJIbHO-BOCCTAHOBH- 
TeJIbHOTO NOTeHIHa.la. TloMHOH OMHOPOAHOCTH MPOLWeccoB, COMPOBOK TalwoulHx 
pa3BHTHe MUKPOOPlaHH3MOB, ORUMLaTb HeJIb3A. 

IlpousmiocTpupyemM 3TO MOIO*KeHHe Ha TIPHMepe MaCJAHOKHCJOTO Opo- 
2KeHHA, B KOTOPOM OTHOIeHHe MEX Ay OOpasoBaHHbIMH MACJIAHOH HM yYKCYCHOH 
KHCAOTAMH MO xOMy OpoKeHHsA Bce BPEMA MEeHAECTCH. 

B O2HOM H3 OMBITOB, TO HAalIMM JaHHbIM, 9TO OTHOWICHHe TpcACTaB.eHo 
CAELYIOULHM PAXOM BeJIHUHH: 


Uacnl GpowkeHHA. . . . 1. ee ee ee ee 10 100 200 24 42 
OtnowenHe MaciaHaxd KHc.1oTa (B MOmAX) . . . 0,33 0,64 0,9 1,5 3,0 
yKcyCcHad KHCvIOTa 


V3 NpHBeeHHbIX JaHHbIX CJlesyeT, UTO 3a BpeMA OpOReHHA COOTHOMEHHE 
M@KILY MaCJAHOH HW YKCYCHOH KHCJIOTAMH MeHAeTCA 6OMbUIe YeM B YQ pas. 

Tlonytuo cieayeT yKasaTb, UTO MpakTHKyeMoe OObBIMHO NOABeHeHHe UTO- 
rOB OMBITOB NOCJIe 34BePLICHUA PaSBUTHA KYJIBTYPbI, T. €. "Yepes MIHTeIbHbIM 
CpOK, ONpaBAbIBaNOCh Obl TOJIbKO B TOM CuIy¥ae, eCJIH e€CTb OCHOBAHHA CUH- 
TAaTb Mpowecchl OOMeHa BeELeCTB HEH3MCHHbIMH Ha BCe€M MPOTH2KeHHH KYVJIb- 
TYpbl. OTO, KaK YBUAMM, He COOTBeTCTByeT PakTaM. 


BJIHAHHE KOMBHHALLHH BELWLECTB B CYBCTPATE 
HA XAPAKTEP OBMEHA 


Bonpocy 0 KOMOHHAalHU BelllecTB B CyOcTpaTe CsielyeT yAeNATh OCO60e 
BHHMaHHe. 

YxKe BBeleHHe B CyYOCTPpaT MeJla WIA HEHTPaH3allHu CpeAbI B CJITy4ae ee 
NOAKHCCHHA B Mpollecce pa3BHTHA KYJIbTYPbl He BCeT a OCTaeTCA TOJIbKO 
HeltTpasH3aluelh. MoxHO TpHBecTH pA MPHMePOB, KOra yroJlbHaA KHCJOTA 
caMa no ce6e MOKET OKa3bIBaTb BIMANHe Ha XapakTep OOMEHA BELLECTB. 

Tak, COBpeMeHHoe yyeHHe O TeTePOTPOHOH ACCHMHJIALHH YIVvICKHCJOTHL 
BO3HHKIO Ha ocHOBe OTKpbiTHa Bygom u Bepkmanom (Wood a. Werkman, 
1936) o6pa30BaHHa AHTAPHOH KHCJOTLI MpH cOpaxKUBaHHH PKWephHa Mpo- 


iWHOHOBDBIMH OakTepHAMH: 


C;H,O, + CO, + H,—>C,H,O, + H,0. 


CrenyiolluM MpHMepoM MOKeT CJYKATb OKHC1eHHe ITHMOBOTO CNHPTa B 
YKCYCHYIO KHCIOTY B aHaPOOHBIX YCOBHAX 3a CUCT BOCCTAHOBJCHHA yruie- 
KHCJOTHI Oo MeTaHa Ky.Ibtypoit Methanobact. Omelanskii: 


2 CH,CH,OH + CO, — 2CH3;COOH -++ CH,. 


Haxkoueu, B onpirax Hedenopoh (1955) B HauieH JaOopaTopHH OblO No- 
Ka3aHO, YTO ACCHMHJIAUNA Yyraeposa MponmvoHoBOl KUCJIOTbI KyJbTYpOH 
Chromatiun vinosum Bo3MO%KUa TOJbKO MPH OJHOBPCMCHHOM IIPHCYTCTBHH 
B cCpeie KapOOHaTOB HJIH ApyrHX 3aMeHAIOWIAX HX BeCWeCTB, MOFYyIILMX CJly- 
MHTb AaKUeNTOPaMH BOAOPOA. 

SHauHTCbHOe BJHAHHe Ha O6MeH BelllecTB MMeCT KOMOMHAIIA B 
cy6cTpate OpranHyecckHX BeEMLeCTS PasTHUWOH CTPYKTYPbI hb CTEMCHH HX BOCCTA- 
HOBJI€HHOCTH. 

Tlo6abcnne K cpejwe ¢ FqKOKO30H YKCYCHOH KUCJIOTbI B BAe COM MMO0- 
BbUUACT BbIXO AWeTOHA TPH aleTOHOSITHJIOBOM OpoOmwkeiHH Ha BeJIHUHHY, 
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COOTBETCTBYIOULYIO KOJHYeCTBY NOTpebveHHOH yKcycHol KucmOoTHI (Bakonyi, 
1926). OnHako Ko3nosoh (1940) noxa3aHo, uTo yKcycHasa KHCwOTa COpaxu- 
BaeTCHA TOJbKO B CJTYYae NPHCYTCTBHA B cpene rtoKo3bl. Ilpu stom noTpebu1e- 
HH€ YKCYCHOH KUCJIOTbI UCT NapaJieIbHO c MOTpeOeHHeM Caxapa, WH KO.IH- 
YECTBO alleTOHa COOTBETCTBYeT CYMMe NoTpebJIeHHOrO Caxapa Hu MOTpeb.IcHHOli 
YKCYCHOH KHCJIOTHI. 

COpaxkuBaHhe TiWUepHHa MPH alleTOHO-3THJIOBOM OpoxKeHHM MpHBOAHT 
NpakTHYeCKH K OOPa30BaHH!o TOIbKO cnupta (Speakman, 1925). Uro kacaer- 
CA MOJIOUHOM KHCJIOTHI, TO IPH 3aMeHe TINLepHHa ee COJIAMH B Cpese HH pa3- 
BHTHA, HM OporxkeHuA He NponcxonuT. OzHako, Kak NoKa3ana Apmona (1948), 
MPH KOMOHHAMHH B Cpefe PIHWepHua C COMAMH MOMOYHOM KHCAOTHI HapsAy CO 
CMMPTOM OOpa3yeTCA alleTOH B KO/HYECTBE, MOMHOCTbIO COOTBETCTBYIOLICM 
KOJIHYCCTBY NOTPeCOJIEHHOH MOJIOUHOH KHCVJIOTHI. 

SHAaYHTeIbHbIi HHTepec MpeacTaBJseT TO, UTO MOJOUHad KUCHOTa U 6e3 
rIKWepHHa, HO MPH MOOaByeHiiH K cpewqe MeTHJeHOBOH CHHH Tak x«e 
KOJIMYCCTBCHHO COpaKUBaeTCA B AlleTOH, H KyJbTypa B 9TOM Cayyae pa3- 
BHBAacTCA, 

Takum O06pa30M, Wun COpaxuBaHHA alleTOHOITHMOBLIMH GakTepHAMH MO- 
JOYHOH KUCJIOTbI C O6pa30BaHHeM CNUupTa B Cpese, MO-BAMMMOMY, OJDKeH 
ObITb AKTHBHBI AKUCNTOP BOAOPOMa, KOTOPHIM MOFYT CY2KUTb MeTHICHOBAaA 
CHHb HJIH TvIMWepHH. 

Haslu4une akTHBHOTO aklenTOpa BOMOPONa B Cpeke OKA3bIBAeT 3HAYUTCIIb- 
HO€ BJIMAHHE H Ha COpaxXHBaHHe YIIeBOMOB B MOJIOUHOKHCJIOM 6pOxXKeHHH. 

B Hamel a6opatopun HeEOAHOKpaTHO OTMeYasOcb, YTO AOGaBcCHHeE K 
cpeze, B KOTOpOH pa3BuBaetca Lactobact. Delbriickii, MerunenoBolt cuHH 
P€3KO CHMKaeT BbIXO, MOJIOUHOH KHCJIOTbI, 3HAYUHTCIbHO YBeJIMYMBaeT M0- 
TpeOleHHe Caxapa H ycKopseT pa3sBuTue OaktTepuii (Ta6ul.). 


Baunnue memuaenosott cunu na c6paxcueanue yenegodoe KY AbmyY poli 
Lactobaet. Deibruckii 





Konuue- | Monounan | |¥tpyemaa 

















C Brema, ~ {| Tlotre6. | creo Gax- | kucaota, | KHCMOT- 

peza UACHI pH eer Tepnii, B MM a a 

MJIH/MJ KOH 

Sumennoe cycao0 6 5,9 1,22 4,1 0,55 0,991 
(KOHTpO.Tb) 12 5.4) 2571 75 41,35 1,925 
24 4,3 3,07 9,4 2,80 2,973 
Cycio + meTuuie- 6 3,9 1,81 6,2 0,25 2,211 
HOBas CHHb 12 oy7 2,74 13,3 0,75 3,958 
24 3,4 4,73 17,5 1,30 4,203 


* Hayanbaph pH=6,7; konnucetro 6aktc pHi—o,31 MAH/MaA; HavanbHan THTPycmMan KHC- 
JoTHOCTS B MJ 1/10 N KOH—0,487. McTHaeHonand CHHb AOOaBARach K cpene uCTbIPe paza 
mo Mepe ee oOGecuEeuHBaHHS. 


pyre KOHKpeTHEIe NMPHMepbl 3HAYCHHA KOMOHHALMM BellecTB WIA pa3- 
BHTHA MHKPOOPraHH3MOB ecTb B pa6otax Hospuxosott c cotp. (1959) u Mu- 
MeHoBOH (1957) no BbIACHeHHIO YCOBHIi O6pa3z0BaHuA YeTHIPeXyrvepOAHbIX 
COCMHHEHHH (AnaueTHJIa MH alleToHHa). 

H3pectuo, uto JI. Ilactep ycranoByal BO3MO2%KHOCTb X%KH3HH 6e3 BOS—yXa 
Ha TIpHMepe H3y4eHHA COpaKuBaHHA JaKTaTa KaJbUluA C OO6pa3s0BaHHeM 
M@CJIAHOH KACJOTHI MPH MPOHSBOACTBE MOMOUHOH KHCJIOTHI. OnHaKko aJlbHell- 
He NOMbITKH OCYLMECTBHTb 3TOT Mpouecc YHCTHIMH KYJIbTYPaMH TOBTOPHO 
TepnesH HeyauH, 
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betepuuKk (Beijrink, 1893) cuntTan, uTo 3TO OpormRKeHue OCYLecTBIAeCTCA 
6axTepuci, HasBaHHOoH uM Granulobact. lactobutyricum. Ho 6yayuu Bpinese- 
Ha B UHCTOH KYyJIbType, OHA OKa3alacb HecnocoOHOK COpaxkUBaTb JlaKTaT 
KaJIbUHA. 

B 1929 r. IlanouwtnuKoB u SaxapoB oOny6MKOBaIH pe3yibTaTbl 
cBoeli paOoTbl No cO6paxkKuBaHHO cOJIeH MOJIOUHOH KMCOTbI (MaTOUHbIX pac- 
TBOPOB OT IIPOH3BOACTBa MOJIOUHOH KHCJIOTbI) B MpOH3BOCTBC MacJIAHOu 
KucwOTbI. [IpoBectu 3TOT Mpollecc MPH NOMOLLH YACTON KYyJIbTYPbl HAM Tak»Ke 
He yaJlocb, NOSTOMY ObIIO BbICKA3aHO MIpeANOIOKeHHe, UTO OH OCYLUECTBIA- 
ETCH 34 CUeT HeEATEJIBHOCTH ABYX BHAOB OakTepHi. 

Bau-befinym u [lette (Van-Beynum a. Pette, 1936) omucanu OaktepHio 
mon Ha3sBpanuem Clostridium tyrobutyricum, KoTOpad pa3BUBaetcs Ha J1akTaT- 
HOH cpeme. Onnako Koen nu Koeu-Ba3sup (Cohen et Cohen-Bazir, 1949) ne 
6e3 OCHOBAHHA BbICKa3bIBal}OT COMHEHHA B IIpaBHJIbHOCTH YTBepKMeHHA Ha- 
3BaHHbIX ABTOPOB, TaK Kak pa3BUTHe OakTepuH Ha JakTaTHOH cpeze B UX 
ONbITAX HaGIOLaTOCh TOJbKO B MpHCyTCTBHH OombUWIorO KOMHYecTBAa (3%) 
ABTOJIH3aTa DpORKKeH, NMOIJTOMY TPYAHO PeLIHTb, YTO B STOM CJlyUae ABJIAeT- 
CH HCTOUHHKOM MUTAHHA HW JHEPFHH DAA Pa3sBUBAOIMXcA OakTcpHH. 

Hakouer B 1947 r. bar u Bapxep (Bhat a. Barker, 1947) moka3a.u, uTo 
BbIeJICHHaA HMH H3 NOUBbI GakTepHA M@CJAHOKHCJIOrO OpOKeHHA, MOMYUMB- 
was Ha3sBpanHe Clostr. lactoacetophilum, xopowio COpaxKUBaeT JaKTaT KaJlb- 
WHA TObKO MpH AOOaBJIeCHHN K cpesle HEKOTOPOrO KOJIHYeCTBa COIeH YKCYCHOH 
KHCJIOTbI; IpH 3TOM KOJIHUeCTBO NOTpPeOeCHHOH MOJOUHOH WH OOpasoBaHHOH. 
MaCJIAHOH KHCJIOT GOee WIM MCHee MPONOPIHOHAIbHO NOOaB.TeHHOH K cpene 
YKCYCHOH KHCJOTEe. 


O CBA3H NPOWECCOB KOHCTPYKTHBHOTO OBMEHA 
C NMPOWECCAMH BPOKEHHS 


OHHM H3 CYIIe€CTBCHHBIX H€JOCTATKOB TOJIKOBaHHA OOMeHAa BelLeCTB Y 
MHUKPOOPraHH3MOB ABJIAeCTCA CTPpeMJICHHe MO3HATb MpOlleccb! OpowKeHHA BHE 
UX CBA3H C APyrHMH MpoOwueccaMH, CONPOBOKTaWIWMMH MKH3HELEATeJIbHOCTD. 
Ecau TakoH MeTOg HHOrma Cc yclexoMm MpWHMeHHeTCA MO OTHOIICHHIO K BBIC- 
WIMM TIpe€ACTABHTeJIAM XKH3HH, OOaalouluM CieWMaIM3HpOBaHHbIMH Oprana- 
MH, TO TIO OTHOLUI@HHIO K MHMKpOOpraHH3MaM OH MaJIO MpuWrofeH, TaK Kak 
MIPHBOAUT K OAHOCTOPOHHeMY OCBCLILCHHIO ABJICHHH. 

Oco6eHHO OTYUeCTJIHBO CAHHCTBO NpoweccoB OOMeHa BeLLeCTB BbICTyYNaeT Ha 
NPHUMepe MKHZHEACATEJIBHOCTH (OTOABTOTPOMHbIX MyPMyPHbIx OakTePpHH: KOUM- 
YeCTBO MOMIOULAeMOH JIYYHCTOM SHeEprunH ONpeteiseT y HHX KaK TeMT pa3- 
BHTHA, TaK H HHTeHCHBHOCTb (POTOACCHMHJAUHH yrviepOa HW OKHCJICHHA 
cepeBosopona. 

EcaH Mbl NIpeacTaBHM ce6e pa3BHTHe OAHOTO H3 MpeAcTaBuTewen MacJs- 
HoKHcIoro 6poxenua Clostridium Pasteurianum ua cpene BuHorpackoro, 
cofepxKauleH, Kak H3BeCTHO, B KauvecTBe OpraHvuecKOrO BeLECTBaA TOJIbKO 
rJOKO3Y, TO, OU€BHAHO, YTO NOCJICHHAA ABJIACTCH HC TOJbKO COpaKUBAeMbIM 
BeIL.CCTBOM, HO TakKKe H MATePpHaJIOM JIA MOCTPOCHHA YIVIEPOTHbIX CKeJIeTOB. 
BC€X Pa3HOOOpa3HbIX BeULeCTB Tela OakTepHi. OTO, Kak JIerKO BUACTb U3 
COOTBETCTBYIOINHX PaCYeTOB, CBAH3aHO CO 3HAY4HTeCJIbHbIM BOCCTAHOBJICHHeM 
rOKO3bI, KOTOpas B KOHCTPYKTHBHOM OOMEHE TepACT OKOIO MOJIOBHHbI aTO- 
MOB KHcJlopoma. B aHaspoGHbIX yCJIOBHAX OTHATHE TpexX aTOMOB KHCIOpona 
JO/IKHO MOBCCTH K OKHCJICHHIO TpeX MOJIeKyJI TPHO3SbI AO NMPOBHHOrpagHoH 
KHCJIOTHI. 

He netamu3upya 3imecb O6uUleH CXeMbI OOMeHA BECLUCCTB NpW pa3sBUTHH 
MaCJINHOKHCJIBIX 6aKTepHH, MbI BCe *Ke BHAMM, 4YTO ACCHMHJIAWHA Yyrviepojla 
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OAHOH MOJIeKYJIbI TJHOKO3bI JLOJDKIIa COMPOBORKMaTbcA OGPa3zs0BaHHeM TDex 
MOJI€KY/J1 MHPOBHHOrpadHon KuCcJoTHI. IIpHHuMaerca, UTO NOCICHHAA B LaJIb- 
HeHWIeM MeKapOOKCHJIHpyACh, NpeBpallaeTcCA B YKCYCHYy!IO H MypaBbHHyW 
KHCJIOTbI (WITH Ho+COQOz). 

OTa wacTb OOMCHA BelllecTB MOKeT OGObITb mbekcTaBleHa c.1leqyroulek 
CXCMOH: 


(I) 2C3H,O; 4+- 3H,->C pemects tena + 3H,O 
3C,H,O; + 3O0-»+3CH;COOH + 3H, + 3CO,. 


B 3ToM culyuae, KOr1a MaClUTa6 OKHCJIMTCsIbHO-BOCCTAHOBUTEJIbIIBIX PeCak- 
UHH BbILWe MOTPCOHOCTCH KOHCTPyKTHBHOTO OOMeHAa B BOMOPONC, He HCKTONe- 
Ha BO3MOMKHOCTb TIpeBpalleHHA OAHOH WIM OovIbUero YHCJla TpHo3 3a cueT 
CONMPAKCHHOFO OKHCJICHHA-BOCCTAHOBJICEHHA (HO 6€3 AONOJIHUTebHOrO OKHC- 
JICHHA) B MOIOWHYIO KHCTOTY, WeKapOOKCHINPOBaHHe KOTOPOH NpuBeeT K 
O6pa30BaHHiO YKCYCHOTO aJIberua MH MypaBbuHol KucaOoTH (nM H2+COs). 
lloclequee HMCeT OcOG0e 3HaYeHHe KO BPeMeHH 34MeIeCHHA TCMNa pa3MHO- 
KeHHA OakTepHH. Ho o6pa3yroulnlica yKcCycHbIM aubACrua KaK BCUIECTBO 
CHIbHO ALOBUTOe MIA OakTepHii, MODKCH ObITh yHasleH U3 cpeabl (Neuberg, 
1921; Taycou, 1950). Yaanenve ero p 3TOM CulyYae MOCTHTaeTCaA KOH AeHCalMenh 
¢ YKCYCHOH KHCAOTOH B B-OKCHMACJIAHYIO KHCJIOTY, BOCCTAllaB.IMBalOulyloca 
B LaJbHeHLWeM B MaCJIAILy!O: 


Il) CH,CHO +4. CH,COOH —> CH,;CHOHCH,COOH-> + H,—> 
-> CH,CH,CH,COOH, 


BroaHe OveBHAHO, UTO YeM OOJIbIWe YesIbHbIi BeC KOHCTPYKTHBHOTO 
o6meHa (I) mo cpaBHeHuio c asHepreTH4eckim (II), Tem 60.Ible HaKkalwin- 
BaeTCH B cyOcTpaTe NMpozyKTOB MepBon ta3sbl OOMeHa yKCYCHOM KHCJOTHI, 
H, HAOOOPOT, 4CM MeHbIUC MoTpe6eHHe BOLOPOTa B KOHCTPYKTHBHOM O6Me- 
i@ (IPH 34Me@AeHHH PasBUTHA), TeM OOJbWIM yAebDHBI Bec MpHCOperaer 
oOpa30BaHHe OoOulee BOCCTAHOBJICHHbIX MpodykTos I] asp, B MAHHOM Culy4ae 
MaCJIAHOH KHCJIOTHI. 

Pa3BuTHe MUKPOOPpraHH3MOB B UYHCTHIX KyJbTypaX B TCX YCJIOBHAX, B 
KOTOPbIX MbI HX H3YUaeM, CXEMATHYECKH MOET OBITh NPeACTAaBJIEHO KPHBOH 
exopoctel (puc. 1), serko norpa3sqeisemMol Na ABE MOJOBHUbI: NepBas Xa- 
TePH3yeTCH NOCTEN€HHbIM HapacTaHHeM CKCPOCTH OOpa3s0BaHHA MKKBOH Mac- 
Cbl H, COOTBETCTBEHHO, MOTPeOJIeHHA BOLOPOAa B KOHCTPYKTHBHOM oOOMe- 
Hic; BTOpad — NOCTeNeCHHbIM CHHKeHHCM CKOPOCTH HapacTalHA  #*XHBOH 
Maccbl. 

HmeHHo 3TO OOCTOATEJIDCTBO, B CBA3HC OTMeYEHIbIM Palce NenpepbIBHbIM 
KaUCCTBCHHbIM H3MCHCHHEM CpeAbl OOHTAHHA MHKPOOPraNh3MOB B UHCTHIX 
KYJIbTyYpaxX H HCNOJIb30BaHHCM HMM B KOHCTPYKTHBHOM OOMEHE BELIUeCTB, 60- 
Me OKHCJICHIbIX, YEM CPC HHH COCTAB BEILECTB HX Te/la, IPHBeIO Hac kK ycTa- 
HOBJICHHIO NPHHUAMa ABYX@a3HOcTH OOMeHA BELeECTB MPU pasBHTHH MHKpoop- 
TaHH3MOB. 

TIpHHUHN AByXPa3hOcTH OKa3aJICA MPHJIOMHMbIM KO BCCM Titllam OakTe- 
PHabHbIX GPOHKeHHH, MOKET CbiTb, 34 HCKJIOYeHHEM FCMOMepMeHTaTHBHOFO 
MOJIOUNOKHCIOTO OPCKCHHA, KOTOPOC HMeer B 3TOM OTHOLWICHHH HCKOTOpHIe 
cneunduyeckHe ueptp! (LanomwHukos, 1955). 

OTOT MPHHUHM OKa3zaJicn Tak>Ke MpPHJIOKUMbIM K OOMeHY BeulecTs Goub- 
MIMHCTBA AKTHHOMHILCTOB B NMpoleccaX OOPa3s0BaHHA UMM aHTHOHOTHKOR, 
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XOTA (H3HOOrO-OHOXUMHYecKan OCHOBa ABYx*a3sHOCTH Y HHX HMMeeT CBO 
cnennH@uyeckHe YepTHl. 

Jipyxa3HocTb MpoueccoB OOMeHa BCUICCTB B KYJbTYpaxX MMKpooprauHs- 
MOB OOYCJIOBAHBaeTCA Pa3JIHUHbIMH MakTopaMu. 

IIpn mpoueccax OpoKeHHi oHa ONpeneaeTCA H3MeCHEHHEM BO BDPeMeHH 
‘OHOXHMHYeCKHX MyTeH COpaxKHBaHHA BeleCTB, MyTeM MepepacnpeneveHHA B 
MpOWyKTax OpoOKeHHA peaKUHH OKUCACHHA HW BOCCTAHOBJICHHSA, HaJIHUMeM HJ 
OTCYTCTBHEM PpeaKUHH KOHJeHCallMH UM Mp. 

JiByXPa3HOCTb MOMKeT ONpelesATbCA H WHBIMH PakTOpaMH, CBA3a@HHbIMAA 
€ H3MCHCHHeEM YCJIOBHH pa3BHTHA OpraHH3Ma BO BTOpyW da3y. ITH H3MeHe- 
HHA MOryT CO31aBaTbca MCUepNbiBaHHemM B cyOcTpaTe TeX HJIM HHbIX BeLULeCTB, 
HeEOOXOAHMBIX JIA HOPMaJIbHOrO pa3BuTHA. B 3TomM cslyyae Np HaCTYNHBLUUeM 
BHe3anHOM TOJOTaHHH MpoHc- 
XONMT He TOJIbKO oca6sleHHe 
pa3BUTHH, HO TakKe H Jerpa- 
MauHA cTapblxX YacTeH MHLe- 
JHA (Tpoleccbl aBTOJIMTHYe- 
ckoro xapaxktepa). J]. Mo- 
OMbIX KNeTOK (HIM Mpopacta- 
FOUNMX CMOp) CcO3AalOTCA HO- 
Bble YCMOBHA JWIA pa3BUTHA, 
CBA3A@HHbIe C TMOABJIEHHeEM B 
cpene MpOAyKTOB aBTOJIH3a 
OTKUBIIHX KIeTOK WH H3MeHe- 
HHe€M  OKHCJIMTeJIbHO-BOCCTA- 
HOBHTeJIbHOrO PeKHMA. 9 4 3 2 160 Os 

. BPeEMA, 4ACOH 

B paMkKax 9TOH CTaTbu 
MbI He HMe€eM BO3MOXKHOCTH 
eTasM3HpOBaTb YaCcTHble BO- 
Mpocbl H moTomy mepetjeM K 
HEKOTOPbIM OCHOBHbIM pCKO- 
MeHalwAM, KOTOPble MOTryT 
IOMO4Ub YIPABJIATb TEMH MHK- ; 
poOnomornuecKHMH TipoleccaMH, KOTOpble yxke CeHtac HCHOIbSyIoTCA MH 
OVAYT HCNOMb3OBaTbCA B PaSAHYHbIX OOMACTAX HaPOAHOPO XO3AHCTBA. 


[ pa3a, fl paza 
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Puc. |. TerepocbepMeHTaTHBHOe  MOMAOYHOKHCA0 
OpomkeuHne: 


J — yKcycHan KucIOTa; 2 —- MO04HAA KHCOTA, 3—6akTepHn. 


1. TletanbHoe usyyeHHe UBYX(asHbIx MPOUCCCOB BarKHO NOTOMY, TO 
VMCHHO MpOyKTb BTopolt asbl pasBATHA KYyJIbTYP BO MHOPHX CJIyuaHx 
ABJIAIOTCA UCIb}O TPON3BOCTBAa (alkeTOH, OYTHJIOBLIN CIMMPT, alleTOHH, cTpel- 
TOMHILHH, aJIbOOMHIMH HT. JL). 

9. JipyxdasnocTh O6MeHa BeUlecTB ONpedemAeTCA, MPC ze Bpcero, Hempe- 
PbIBHBIM KAVECTBCHHBIM H3MeHeEHHEM COCTaBa CPeAbl B CBA3H C NpoweccaMyH, 
COMPOBOKTaIOWNMH pa3sBHTHe MHKPOOPraHH3MOs, 

3. AcHoe npescTaBeHve 0 TeYeHHH MpolleccoB MOKHO TONVYHTbh TOJIbKO 
Ha OCHOBe WeTaMbHOrO H3yUeHHA TpoueccoB MpeBpallicHHA BeIlecTB B WUH@- 
MUKe pa3BHTHA KYJIbTypbI H yueTa U3MeHeHHH CU3HKO-XHMHYECKHX MNOKA3a- 
TeseH CpeAbl. 

4. Jipyxda3HocTb npoueccos TpeOycT 3HaHHA Kak yCJIOBHH, onpedesAlo- 
IILMX pa3BHTHE MHKPOOPraHH3MOB, Tak H YCJIOBUH MCpexoAa lpomecca BO BTO- 
pyro dasy. 

5. YnpaBsenue JByXPasHbIMu MpolkeccaMy Tpeoyer U3bICKAaH HA HanOouice 
paulHOHaIbHOrO coueTaHHs YC.IOBHH OCYIACCTB.ICHHA MepBOH H BTOPOH (bas 
Pa3BUTHA KYAbTYP, NPHUCM B pasHYHbIX CTYWAAX MOAKHO MOJb30BaTbCH Pa3- 
JIMUHbBIMH MeTOLaMH, 
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M. HH. Meticeanond 
CTPYKTYPHAS PHSHOJIOTHHA MUKPOBHONM KJIETKH 


(Uuctutyt Mukpo6uonorun AH CCCP) 


YoKe MaBHO MIpOllIu Te BpeMeHa, KOrLa MHKpOOpraHu3Mbi — OakTepun, 
ApOxKKeBbIe H MHLUCIMaJIbHbIe TPHObI — CUNTAJIMCb BECbMa MIpOCTO H MpPHMH- 
THBHO OpraHH30BaHHbIMH, KOr2a TKAaHeBbIe KJIETKH BbICLIHX OpraHH3MOB C 
UX CTPYKTYPHOH CJIOKHOCTbIO UH COBEPIUCHCTBOM MPOTHBONOCTABJIAJIHCb MH- 
KPpOOHbIM kKyleTKaM. UIupokoe npvH3HanHHe HaXOAAT NpeACTAaBJICHHA O TOM, UTO 
OMHOKJI€TOUHbIe OPla4HH3Mbl, B TOM 4HCJIe H MHKPOObI, Hapany c O6ULHMH 
YepTaMH CTpOeHHA WH PYHKUHOHHPOBAaHHA, MPHCYWLHMH BCeM KJeTKaM, O6JIa- 
HaloT HW OOWHMH MpH3HaKAaMH HW CBOHCTBAMH OpraHH3MOB, T. e. B 3TOM OTHO- 
Ie€HHH OKa3bIBalOTCH axe Oovlee CJIOKHbIMH CHCTEMAMH, YemM TKaHeBble 
KJICTKH. 

KakOBbl %Ke Te OOWHE YePThI, KOTOPble COJIHMKAaIOT MUKPOOPraHu3Mbl C 
KJ€TKAaMH? Bo-nepBblx, OTUCTIIHBAA ANMdepeHunauuA UX Tela Ha WHTOMMAa3- 
MeHHYW HW ALeEPHy!O YaCTH C MPeCHMYUIECTBEHHbIM, CCIM HE HCKJIIOUHTEJIbHbIM 
o6ocoGsieHHeM He30KCHPHOOHYKMeHHOBOH KucsoTH! (JLHK) u ee mpotenga 
(THKIT) B sagepHpix crpyktypax. Ilo OTHOWIeHHIO K APORKKEBLIM WH MULUC- 
JIMaJIbHbIM TpHOaM 9TO MOMKHO CUATATb TBEPAO YCTAHOBJICHHbIM. KuleTKH 3THX 
OpraHH3MOB HMeIOT OOOCOOJIeEHHbIe ALPa KapHOCOMHOrO THNa Cc OTYeTIHBOH 
salepHoH o6oouKoH. Mevee ACHbIM 2O HeaBHero BPeMeHH Obl BONpoc 06 
oOoco6JIeHHOH AMEPHOK cTpyKType y OakTepuHit. CaoKHOCTb BbIABJICHHA TAa- 
KOH CTPYKTYypbl Ha PUKCHPOBAHHBIX MpenapaTax WH MPU BHTAIbHbIX OKPacKaX, 
BO3MOMKHOCTb BOZSHHKHOBCHHA TPH TAKHX OOPaAGOTKAaX Pa3JIHYHbIX aptedak- 
TOB NPHBeJIH HEKOTOPHIX HCCIeENOBATeeH K OTPHUAHHO peaJIbHOrO CYUIeCTBO- 
BaHHA OG6OCO6sJeHHOH AMePHOH CTPyKTypbl y HMCTHHHbIX OaktTepul (Mmuie- 
HeukuH, 1940, 1945, 1948, 1956). 

II[poTHBONOJIOKHbIe NpPeMcTaBJIeHHA Ha OCHOBaHHH CBOHX HCC.ICqOBAaHMH, 
MIpOBeAeHHbIX Ha PHKCHPOBAaHHbIX Mpenapatax HW B YCJOBUAX MPHKH3HEHHbIX 
HaGOJIONeHHH, pasBuBaer IlewKosB (1955). Pa3nuunbie TOUKH 3PeHHA MO 3TO- 
My BONMpocy BbICKa3bIBalOT Wo 3apyOe@*KHble uccweqOBaTeH. Sa NMocwemsHee 
BPCMA TOJIYYeHbI HOBbIe AaHHble, MOAKPeMJIAIOWULNe NO3HLMH CTOPOHHHKOB 
nmuddepenuualnn OaktTepua/bHOH KMeTKH Ha IUMTOMMASMeHHYylO HW ALCPHyIO 
yacTH, 

CremyeT mpekie Bcero OTMETHTb PeC3YJIbTaTbl 3JIEKTPOHHO-MUKPOCKOMH- 
YeECKHX HCCICHOBaHHH YJIbTpaTOHKHX cpe30B OakTepHH. [Ipu Hagiexamen 
oOpa6oTKe MpenapaToB BO BCexX CJ1yuaAX B LeHTpaJIbHOM “acTH OakTepHadb- 
HOH KJeTKH O6HAPyRUBACTCS. KAMEPHAH BAKYOJA», COMePKalllad Cnupawe- 
BHQHY!O BOJIOKHHMCTYW CTPyKTypy. «A wepHan BaKYOJIA> BNOJHE COOTBETCTBYeT 
10 pa3MepamM H OpMe HYKNeCOHLaM, BLIABJIACMbIM y GakTepHH Ha PUKCHPO- 
RAHHDIX H MOKPAICHHbIX NipenapaTax, a Tak2Ke CBeETJIbIM YYacTKaM B OaktTe- 
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14 M. HA. Meticerzb 


PHaJIbHbIX KJICTKaX, HaOJORAeMbIM pH Ma30BO-KOHTpacTHOH MHKPOCKONUH. 
CrToub 2Ke OpesesieHHO, HO 3HAUHTeJIbHO Tpoule OGHapyKuBalOTCH sAapa 
y OakTepHH MpH NOMOUWIN JIOMHHCCUCHTHOH MHKpockonnH. Meliceab u Kop- 
uarHH (1952) noKka3a.1u, 4TO JNOMHICCUCHTHBIH KpaCHT@lb aKPpHAMHOBbIM 
OpaHXKeBbI MpHTOeH JIA WHTOXWMUYecKorOo pa3sMucHHa JIHK u PHK, a 
TaKKEe HX MPOH3BOAHHIX. B onpemesleHHbIX YCJIOBHAX 3TOT (bIyOpOxXpoM MpH- 
Maer coequuenism JLHK secnenyilo, a PHK— xkpacnyio JOMMHeCUCHILHIO. 





Puc. 1. Hyxneongbl B KMeTKAaX KHWeUHOH nanouKn. [Tpwxus3- 
HeHHOe (.1yOPOXpOMHPpOBaHHe AKPHAHHOBBIM OPaHKeBbIM, 
JHOMHHECILEHTHAA MHKPOCKOIHS. 


Kpur (Krieg, 1953a, 6, 1954a,6) onucas cnocoO BbIABICHHA Adep y passny- 
HbIxX OakTepHi MpH NOMOLIM P.1yOPOXPpOMHPOBaHHA aAKPHAHKNOBbIM OpaHxe- 
BhiM. Ilo cro HaHHbIM, APO HMeeT BHA CMApaJICBHAHOH WIM H30FHYTO-y Alu 
HeHHOl cTpyktypbl. Tlourm ogHoppeMenno lyacp (Schuler, 1952, 1954) 
ONYOJMKOBA PC3Y.IbTaTbI CBOHX HaOOAeHHH, OH CUHTaeT, 4YTO (plyopoxpo- 
MHPOBaHHOe APO BMOIHe COOTBCTCTBYeT TOMY, UTO BbIABJIAeTCA Ha PHKCHPO- 
BAaHHbIX perlapaTaxX H H3bCCTHO Ka&K KHYKICOHI>. 

C Hauana 1957 r. Mpt c MupomoOoBoh NPOBOAMIH MeTaJbHOe JIOMHHEC- 
WEHTHO-MHKPOCKONMYCCKOe HCCeqOBaHve CTPpOeHHA OakTepHit KHLICUHOH 
rpynnbt. Ucnomb30Bat0cb NPeHMYMICCTBEHHO MpHAXH3HEHHOC Ps1yOPpOXpoMH- 
pOBaHHe aKPHAHHOBbIM OpaHxKCBbIM. OreyecTBeHHBIll SIIOMHHCCILCHTHbIA 
onak-HJoMHuHaTop OM-17 no3Bo.1HJ1 OMHOBpeMCHHO H3y4aTb OHO HU TO Ke 
MecTO lipenapata Kak B CBeTe JIOMHHCCICHIMH, TaK H NpH (Pa3oBOM KOHTpa- 
cte. U3ayyenve mpolecca MpHKH3SHeCHHOrO *JIyOPOXpOMHpoBaHHA MOKa3a.l0, 
uTO CHa¥ala AMepHaA CTPYKTYPa BbIABIAeTCH Kak PacCNOJIOKCHHAA B UCHT- 
PaJIbHOM YaCTH KJeTKH YMIHHCHHad «AepHad BakyOA», 3aNOHeHHad Oomee 
APKO JIOMHHECIHPYIOWeH 3eeHOH MaccOH. OTa «AMepHad BakyO/ln» OKPY- 
MCHA WHTOMNMIAa3MOl, Hav6o.1ee 3HaYNTe.TbHO BbIPAMRKEHHOK Ha MOOCAX K1eT- 
KH (pvc. 1 H 2). 
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CrpyktTypraa musuonroeug MUKPOOHOW KACTKU 10: 


IIpu npoxomKatomemcs (b.lyOpoxpomuposannu MPOWCXOANT CTpyKtTypH- 
PoBaHve CowepxKuMOrO ALepHOli Bakyoun, IPHHHMalollero opmMy cnupawn 
HAM H30THYTOH MaIOUKH, BCCbMa APKO CBeTAILNXcs CBETJIO-3e.1€llbIM; XapakTep: 





: 3 a 
‘ a 


Puc. 2. Hykacouabl B KaeTKax KuMe4HOT NaslOouKn 


i (CBeTAble CTpyKTypBt), 
OANOBpeMCHHaA JOMHNeCleHTYag 


i @a30BO-KOHTpacTHad M HK POCKOMNHA, 





Puc. 3. Anepupe cr 
(P.1yOpoxpomnposBaune aK Pili HHOBbIM 
CKOINA, 


PYKTYPbBE B KJeTKax Bac. anthracoides. II pmKu3HexHoe 


OP @HIKEBbIM; JUOMHHECHeCHTHA MHKPO- 


CBeveHHA cenM@uyen sis JLHK-npotenna (pue. 3). Sro CTPYKTYPHpoBaHne 
oOpaTHMO H COBMeCTHMO ¢ COXPaHCHHCM ?KH3HECIOCOGHOCTH KJeTKH, Ono, 
ON€BHAHO, MOKCT HACTYNAaTbh H He3aBHCHMO oT BOS ACHCTBUA @.1yOpoxpoma, 
HaNpPHMCp, B FHMCPTOHHYeCKHX COICBbIX PacTBOpax, a TakxKe B ipolecce 
ACCHHA Alpa. /LeteuHe ocyulectBasetca NYTCM paclada WeHTpaJbHolt cny- 
PaT©BHAHOH CTPYKTVPbl Ha OTCcIBUbIe (pparMeurpl, ®.1yopoxpomuposanue 
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16 M. H. Meticerb 


BO cet Aree ee 


AKPHAHHOBBIM OPaHKeBbIM NOSBONACT HapAAy © APKO-3CJICEHOM JIOMHHeCICH- 
welt apa Ha6mlO1aTb posoBoe CBeUeHHe MHTOMTASMbI HM KpacHoe — NoJAp- 
HbIX Teel. 

Takum o6pa30M, HcceqOBaHHe OakTepHit CMeWHabUbIMH MWUTOJIOTHYCCKH- 
MH MeTOJ@MH 9JICKTHBHOFO BbIABJICHNA AMepHOTO BeLeCTBa, MeTOAAME tba3o- 
BO- HM AHONTPasIbHO-KOHTpacTHOM MUKPOCKONHM, a Tak#Ke 3JIeEKTPOHHOH 4 
JIOMHHeCUCHTHOM MHKpOCKONHA WaeT BONNE OMHOSHAMHBIC pe3yJIbTaTHl, 
yKa3biBalollWe Ha peaJIbHO cCyecTBYIOLLyt0 muddepeHuvalnw Tela KJeTKH 
Ha WHTOMMa3MCHHbIA HW ACPHbIM KOMIIOHCHTHI. Bowtee LeTaIbHO 9TOT BOTIPOC 
6ymcT paccMOTPeH B apyroh Halen cTaTbe. 

BropbiM OOWHM AIA TKAHEBBIX UM MHKDOOHDIX KJIeTOK IPH3HaKOM ABIACT- 
Ca CTpyKTypHan TeTepOreHHOCTb UHTON1aSMbI, IIPHYPOUCHHOCTb OCHOBHbIX 
9HEPreTHYeCKUX HM CHHTETHYCCKHX TNIPOUeccoB K ee cileluadH3HpOBaHHbIM 
MHKPO- HW yIbTpaMHKPOCTPyKTypaM. Kaetkh 2pokKen HW MHLMeJIMaJIbHbIXx 
rpH6oB oOmaflaloT XOpollo BbIPAKeHHOM CHCTeMOH MHTOXOHpHH, yuacTue 
KOTOPbIX B OKHCJIMTCJIbHO-BOCCTAHOBHTEJIDHBIX mpoweccax ObilIo NoKa3saHo eHle 
90 net Hasan (Meticertb, 1938). B Hactosulee BPeMA U3BeCTHO, UTO B MHTOXOH- 
IPUAX JOKaIH3OBaHb! (PepMeHTATHBHBIC npouecchl, MPHBOAALINE K ocBOoOOxK- 
ReHHIO SHCPTHM 3 yrviepoACoAeCpKallAx cocIMHeHUll, K CBA3bIBAHHIO 9TOH 
9HePrHH B MaKPOSPr H K MepeHOcy SIEKTPOHOB. Cuetema Ko3H3HMa A Takxe 
nOKanu30Balla Ha 9THX cTpyKTypax. Ilo OTHOUICHHIO K mpomKamM Xapaktep- 
Haq OHOXHMHYCCKad aKTHBHOCTh MHTOXOHApHH 6blia WoKa3aHa Hoccaviem C 
corpyauuKkaMn, JIMHHeHOM WH pxZOM ApyTHx uccamegopatesch (Nossal, Keech 
4. Morton, 1956; Linnane a. Still, 1955) mytem HsyyenHa UMCTHIX PpakwAH 
H30JIMPpOBaHHbIX H3 KJI€TOK MUTOXOHIpHH. 

Hau ucenenopanun (Meiicetp, 1950; Meiicenb, [lomMomHukoBa H Hlas- 
noBcKult, 1950; Meitceitb, [loMouwHHkoBa 4X Coxonospa, 1957) NpH NOMOILMH 
u36upaTebHOrO OOKNPOBaHHA MUTOXOHPHit B KUBEIX TPOMRKEBHIX KMETKAX 
NO3BOAWIM YTOUHUTb PYHKILMOHAaIbHOe 3HAYEHHE STHX CTPYKTYP. 

BecbMa SAPKHM OKa3aTeJIbCTBOM POH MUTOXOHAPHM B OKHCJIMTCJIBHBIX 
mpomeccax ApORKEBOK KETKH ABAAIOTCH WuTONMa3sMaTHueckHe MyTaHTbl 
(Ephrussi, Hottinguer et Chimenes, 1949; Slonimski et Ephrussi, 1949) 
C HacjeCTBCHHO-NOBPOKMCHHBIM IHTOXPOMHBIM allmapaTtoM. 

Y GaktTepul ysacTKH WHTOMIA3MbI C (PYHKIMAMH MHTOXOHAPHH WATOXHMH- 
yeckH OblWwIH BbIABIeHbI Meficesiem H Kounpatpesoh (1945), 3aTeM Maj0M 
(Mudd, 1954) u ap. OHakoO MOMbITKH W30/IUPCBaTb 3TH CTPyKTypbl Moc-le 
pa3spyuleHHA OakTepHaJbHbIX KICTOK HeH3MeHHO MPHBOAAT K OOHapyKeHHIO 
TOJbKO MCJIKHX CYOMHKPOCKOMHYeCKHX TpaHy.I, C KOTOPBIMH CBA3aHbI JIHUIb 
HeKOTOpble (epMCHTHI WHKJa TpHKapOOHOBbIX KHCJOT. Hano noJjaratb, 4TO 
U3BeCTHbIe B HaCTOMIMMee BPEMA MeTOAb! pa3spyWieHHA GakTepHaJbHbIX KJICTOK 
He o6ecneuuBaloT COXpaHeHHis MUTOXOHAPHeNOAOGHBIX CTPYKTYP, OHH, BHAN- 
MO, pacnamaloTca Ha MeJIKHe (bparMeHTbI. Bo3MOXKHO, UTO 3TH (bparMeHTbl B 
KUBO OakTepHabHOl KieTKe OOPa3yloT CKOILTCHA UAH PbIXJIO CBA3AHHbIC 
arperaTbl, CKOHUeHTPHpOBaHHble B OMpeeJICHHDIA yuacTKax WHTOMTa3MbI. Tak 
WIM HHaue, HO Hy OakTepHli 10 Kpalvel Mepe 4aCTb (bepMCHTATHBHBIX PYHK- 
Uf, MpPHypOueHHbIX B KJICTKAX powell K MHTOXOHApHsaM, CBs3aHa, HeCcOM- 
HeHHO, CO CTPYKTYPHbIM KOMMOHEHTOM IMTONaSMDI. Mop c PloMouLHAKOBOH M0- 
bITaJIHCb NOLOlTH K YTOUHeHHIO sTorO BOMpoca IIpH MOMOIMM OJIOKHpOBaHHhA 
MHTOXOHApHH y SOakTepun Escherichia coli AWOMHMeCUHPYIOIWHM aJlKaJlOHOM 
6epOepuHOM, 4TO OObINHO yHaBaJlOCch OCYUIECTBIATh Ha APORAKCBHIX KJIETKAX. 
Oxa3aslocb, ITO u y GOakTepHii, OCOOeHHO PasBHBAlOUXcHA Ha MTaTeJIbHOH 
cpeme c POKO30H, MOXKHO NPHAKHSHCHHO NOC (ply OPpOXPOMH POBaHHA 6ep- 
OepuH-cybpaToM OOHaPYKHTb B UATOM1A3ME, HenocpeACTBeHHO No KeTON 
Hoi O6OMOUKOM, KOPOTKHE MaJOUKOBHAHbIe CTPYKTYPbl, 9HeprH4uHo adcopoOu- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Crpyktypxun duzuoao0eug mMuKpoONOd KAeTKuU 17 
a 


Pytollve 3TOT KpacHTeb UH JIKOMHHECILMPYIOULWe 300THCTO-2Ke.ITHIM. 
BaktcpHasIbHbie KJICTKH C 3a6.1IOKHpOBaHHbIM 6ep6epuHoM CTPyYKTypaMu (Tak 
Ke, KaK H APOMKEBHIE KIeETKH) XaPaKTePH3yIOTCA 3aAMETHBIM NMOHWKCHHeM 
OKHCJIMPCIBHBIX TIPOWeCCOB, B TOM UHCI OKHCIMTeIbHOrO § (pocibopu.iupo- 
BaHHS, 

OGULHM JIA BCeX KJI€TOK ABJIAeTCA H TO, UTO TAaKOH BaxHCHLWUH CHHTeTH- 
GecKHH Mpowecc, Kak CHHTe3 OeJIKa, OCYIICCTB.IACTCA CCL aJIbHbIMH CyOMH- 
KPOCKONHYCCKHMH HYKCONPOTeHAHbIMHM CTpykTypaMu. B KeTKax %KUBOTHBIX 
OPFaHH3MOB 3TH CTPYKTYPbl OOpasyl0r C/ORKHYIO CHCTeMY, Tak Ha3plBAaeMytO 
gpl acTOMMa3My, COCTOAMLYIO H3 HYKJICONPOTeH,ANbIX TpalyJI-MHKPOCOM H CJIOH- 
CTbIX J1aCTHH HIM WHCTepH, 

liz Apox%wkxXKeBbIX K.ICTOK B CBOe Bpema Bpaute u IWautpen (Brachet et 
Jecner, 1944; Chantrenne, 1944) spimesuan MeaKkue HYK-1CONMpOTeH THbIC rpa- 
HY JIbl, MOAOGHbIE MUKPOCOMaM KJI€TOK BbICLUMX OpraHusMoB. Buloknpopanne 
UVKICONPOTCHAOB Y APOMKAKEBbIX H OaKTePHaJIbHbIX KJCTOK THUMad.1aBHHOM, 
Kak NOKA3aIH Hall HaOJIOMeHHA, IPHBOAHT K Pe@3KOMY CHHXKeCHHIO CHHTeTH- 
YCCKHX APOMeccos. 

eiith (Gale a. Folkes, 1955; Gale, 1957) ormetua, uro ona H3 (bpakuni 
OTHOCHTC.IbHO KDYMIHbIX (ParMeHTOB K.TeCTOK CTa@H-IOKOKKOB, Pa3PYLIeHIIbIXx 
YUbTPasBYKOM, OCOOeHNO QSHEPrH4HO BKTIOUAeT B CBOH GOK Me@UeHBIC 
AMHHOKHCAOTHI. ViaJleHwe 43 9THX ()parMeHTOB HYKeHHOBDIX KUCIOT pesKo 
CHHKACT BKJIIOUCHHEe B HHX A@AMHHOKHCJIOT; 3TOT Mpolkecc MOKeT ObITh B 3Ha- 
YHTeIbHOM CTeMCHH BOCCTAHOBJIeH TyTem joOaBnenna JIHK nan pacuenten- 
HoH PHK., 

Ilo ganupmm UInurenbMana (Spiegelman, 1956), HOBOCOpaz0BaHHe ep- 
MCHTOB B MpOTOMJacTax OakTepHH MOKCT MPOHCXOAUTb JIMUIb MPH HasIM4Hy 
B HUX (HM Np WO6aBseHHn u3BHe) PHK, 

Ca1eOBaTeJIbHO, B OakTepHaJIbHbIX KJeTKaX MeXaHH3M CHHTe3a 6edlKa 
B OCHOBHBIX YepTax O61430K K TaKOBOMY KJI€ETOK BBICUWINX OPfaHH3MOB H CBH- 
34H C ONpPeeJeHHOW CTPyKTYPHOH OpraHHsalnek WHTOWIa3MbI, 

PereporeiocTb, CTPYKTYPHOCTbh MUKPOGHBIX KJIeTOK, IIPHYPOUCHHOCTh 
OHOXHMHYCCKUX TIPOUeccoB, OCOGeHHO MHOTOCTYNeHYaTHIX, K Ope 1e.1e HH bIM 
K€TOUHBIM (PYHKUMOHAbUBIM CTPyKTYpaM — BCe 3TO CO3qaeT yC.IOBHA AWA 
HEKOTOPOH OTHOCHTeJbHOH CaMOCTOATEIbHOCTH 9THX yHKUH. OtazepHple 
PYHKUHH MOMKHO B 3HAYHTEABHOL Mepe RENPHMHPOBaTh MpH H€3HaUHTeJIbHOM 
H3MCHeCHMH ApPyrux, Paq KAeCTOUHDIX MPOUCCCOB MO*KeT ObITh ycHICH NyTeM 
BOSACHCTBUA Ha peryIMpyloulMe MexaHH3Mbl. Tak, HampuMcp, HapylleHHsaA B 
HHTOXPOMHOW CHCTeMe, MO AaHHbIM Halleii a6opatTopun, 3aKOHOMepHO lIpu- 
BOAMT K YCHJICHHIO CHHTe3a CTepHHoOB, J[pox«KeBbIC OPranl3Mbl, OOpasylouue 
OCOGCHHO OOJIbUINe KOHYeCTBa 3procTrepHHa, OGbIMHO HMCIOT pCAVUHPOBaH- 
HYiO IMITOXpoMilyio cuctemy. Msapectuo, uro ycudenHoe yrsieBoaioe muTane 
MUKpOOpraHH3MOB IIPH CHHAKCHHOM CHAOKeHHH a30THCTbIMH BeLuLeCTBaMH 
TAKMKE CNOCOOCTBYCT MOBbILCHHOMY OOPa30BaHHlO %KAPOB H AMNMOnMOB. TaKoc 
*Ke H3MCIICHHe OOMCHa, MO 1WaulMM awa6sogzenuam (Taapnosa, Meticeip u 
CemBepcrosa, 1954) mponcxoxuT HU B pPC3yJIbTaTe BO3ZCHiCTBHA Ha MHKDOO- 
Hble KJICTKH HOHH3HPYIOIUMMH H3Jyy¥eHHsAMH. Tlo manupbiM CeanuBepcrosoli 
(1998), B STHX 2*xKe YCJIOBHAX HAOMNOMaeTCA TaKKe BHAYHTeADHOC MOBBIINCHTE 
OuocHHTesa HHO3HTa. Mounsupyloulve uss yyeHHA NpeacTaBASIOT AIA uCCue- 
AOBaHHA CU3HOJOTHH KJeETKH OCOObI HHTepec, TaK KaK MOM UX BAHAHHeM 
NPOHCXOAMT YIHeETCHHE Pa3JIHMYHbIX KJICTOUHDIX (YHKUWH B pasHOol cTreneHn, 
4YTO IIPHBOAUT, MO KpaHHeH Mepe B HauasbHOH CTaMHH, K Gomee uu MeHee 
OHOCTOPOHHEMY H3BpalllcHHiO KJeTOUHOTO MeTaOomHu3Ma. CrTpyKTypHaa 4H 
(@PYHKUMOHATbHaA TeTCPOTeHHOCTh KJeTKH MpH 9TOM BHICTyMaeT OCObeHHO 
oTueTIHBO (Meticemb, 1958). BaH3kne pe3y.IbTaTbl MOryT ObITb MOsYYeHBI H 


2 Tpyas Mu-ra Mukpo6uonoruy, spin. 6 
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18 M. H. Meticeao 





MNO BJIMAHHeEM XMMHUCCKHX BeLIECCTB, HMUTHPYIOWINX WeHcTBHe NPOHUKaIouleHn 
pamvauuu (Tak Ha3bIBaeMbIX PaAHOMHMMeTHYeCKHX BeulecTB), AHTHOHOTHKH, 
aHTHMeTAaOOJINThH! H Pa3sHuHble (PepMeHTHbIe HHFHOUMTOPH! TakxKe mpexKse 
BCerO BO3JEHCTBYIOT Ha OJHY HM HeCKOJIbKO COBePHICHHO ONpeeJIeHHbIxX 
PYHKUHH MHKPOOHOH KeTKH. 

HecMoTpx Ha O4eBHAHYIO HeKOTOPYIO SMA4HCHMHPOBAHHOCTb OTJIbHbIX 
CTOPOH KJICETOUHOH MKH3HEACATCJIBHOCTH, OMOXHMHYECKHE MpPOWeccbl HW OCHOB- 
Hble PYHKLHH KTeTKH OoOlee HIM MeHee TeECHO MexKAy COOOH CBA3aHbI H CO- 
IIPAXKCHbI KaK JIPH HOPMaJIbHOM, TaK WH MaTOMOrHyeCKOM PYHKUMOHHPOBaHHH 
KJeTKH. HapylleHve B OXHOM H3 3BCHbe€B MeCTAOOJIH3Ma BeAeT, B KOHEYHOM 
cueTe, K CIBuTaM BO BCe€M OG6MeHE BeICCTB, UTO HAXONHT CBOe OTPaxKeHHe Hi 
B CTPyKTypHoH mepectpoke xKaeTKH (Melicenb, 1950). Peryaupyromaa 
HM KOOPAHHUPYIOllad ACATCJIbHOCTb KJICTKH KaK ILeJIOCTHOM CHCTeMbI OCOOeHHO 
OTY€TIHBO MOKeT ObITb OGHAPYKeHa TPH HaOJIOMCHHH 34 OKUCJIHTeCbHO- 
BOCCTAHOBHTEJIbHOH HW asLCOpOMHOHHO-eECOPOUHOHHOH AKTHBHOCTbIO MHTOXOHI- 
PHU, MPWHXKH3HCHHO OKpaLIeHHbIX 3CJICHbIM AHYCOM. OTH TIPOILeCChl OCYLECTB- 
JIAIOTCH BO BC@X MHTOXOHAPHAX KJIeTKH CHHXPOHHO, Kak B €HHOH, CBA3QHHOH 
MexKLY cOOOH CHCTeMe. 


B bI BO JI bi 


1. CrpykTypHo-ysKUHOHaJIbHad TeTePOPeHHOCTh MpHcylla He TOIbKO TKa- 
HEBbIM KJI€TKaM BbICWIMX OpraHH3MOB, HO HM MMKPOOHbIM KJ€TKaM, B TOM 
yuHCIe H OakTepHaJIbHBIM. 

2. Auddepenluauua KeTOUHOPO Tela Ha WMTOMIa3My HU APO XapakrTep- 
Ha WM JWIA ACTHHHDIX OakTepHh. OcoOeHHo OT¥eTINBO Takada AudbepeuwualnA 
BHIABJIACTCA IPH BUTAJbHOM JIIOMMHECILCEHTHO-MHKPOCKOMHYeCKOM UCCJIeOBa- 
HHH (ayOpOXpoM akpHAHH OpaHxKeBbll). 

3. IIpwxusnenHoe D.1yopoxpoMupoBaHhe GepbepuH-cyJIbaTOM BbIABJIACT 
y 6akTepHi MHTOXOHApHenoOOHble OOpa3s0BaHuA, OJOKHPOBaHWe KOTOPbIxX 
9THM aJIKaJIOHOM MpHBOUT TakoKe Kak HW y ApOowKeH K CHHKECHHIO OKNCIH- 
TECJIbHbIX MPOUeCCOB H OKHCJINTeIbHOrO PocdopnsHpoBaHHA. 

4, Bo3sgeHcTBve pa3JIMUHbIMM (bu3H4YeCKUMH MW XMMHYeCCKHMH aPeHTaMH Ha 
MUKPOOpraHHh3Mbl, OCOO6CHHO HOHH3HPYIOILHMH W3YYeCHHAMH H PaHOMHMeTH- 
YeCKHMH BelleCTBAMH, OOHAPYXKUBAeCT OTHOCHTCJIbHO 3JICKTHBHbIM ux 9PPeKT 
Ha OTJI@JIbHbI€ KI€TOUHbIe (PYHKIIMH H 3BeEHbH OOMEHA BELNECTB. 

5. Hekotopan OTHOCHTe/IbHaA CAMOCTOATeCJIbHOCTb KJIETOUHBIX CYHKIWNH 
B OCHOBE KOTOPOH JI@XKUT PETePOTEHHOCTb CTPYKTYPHOH OpraHh3allHn KJICTKH, 
B HOPM@JIbHbIX YCJIOBHAX KOOPAHHUPyeTCA KJIeETKOH KaK CAHHOH IeJIOCTHOH 
CHCTeEMOH. 
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H. I. Hepycaaumenua 


O 3AKOHOMEPHOCTAX POCTA H PA3SBHTHS 
MHKPOOPrFAHH3MOB 


(Mucrutyt mukpo6uosorna AH CCCP) 


Jina ynpaBicnna WeATeAbHOCTbIO MHKDOOPTaHH3MOB B MPOWSBOUCTBC HM 
BHINCHCHUA POH, BBINOMHACMOH WMH B CCTECTBCHHBIX YCJIOBHAX, HeOOXOLHMO 
BCECTOPOHHCe H3YUCHHE HX CBOHCTB, B TOM UHCI 3aKOHOMepHocTeH pocTa U 
passutua. B 3TH NONATHA Waclo BKNALbIBAeTCA He BMOJHE OAMHAKOBDIE 
cmpicul. Tos pocTomM, BOOOLLC TOBOPA, NOApasyMeBaeTCA . YBCAMUCHHE 6u0- 
Maccbl OpraHW3Ma 3a CUeT yCBOCHHBIX HM NUTATCIbHbIX BeWeCTB, a MOA pas- 
BUTHCM -— H3MCHEHHC ero MOPPO-PusHo.1OrHwecKHx cBOHCTB B Hpowecce NPo- 
XKOMRKICHUA RKH3IUCHHOTO WK. a 


POCT MUKPOOPFAHH3MOB 


OcHoBuHbe NokasaTeaH pocra. Y OMHOKJCTOUHDIX OpranH3MOB 
crenycT pa3/InuaTb pocT B TONHOM CMbIcle 3TOTO CJ1OBA, BbIPaKalollnHcA B 
YRCIHYCHHM PasMepoB KJICTKU, H pocT iWe1oH Ky.IbTYPbl (ony 1AM), Mod 
KOTOPbIM NOApasyMeBae;rcH yBesIHueHHe ee cyMMapHOl GHOMACCHI He TOJIBKO 
3a cucT pocTa KeTOK, HO HW 3a CUCT AX pa3MHOKenHA (nyTeM ACJIeHHS, MOM 
KOBAHHA, CCFMCHTALLHH H itp.). B HCKOTOpbIc NeEpHOMb! MPOHCXOANT PoC KJ1e- 
TOK 6C3 pasMHO*KeHHA (HanpHMep, B HauasIbHOH dlar-dase poctTa OakTepH- 
asIbHbIX KYJIbTYP), 'B Jipyrux CJlydaAx npeod.1aqaeT PasMHOARCHHE, Kak 3TO 
6pipaeT BO BPeMA pacnala MHUCIMA AKTHHOMHULCTOB Ha Me@JIKHC KJCTOUHDIC 
sqeMeHTb. Heo6xXOLHMO Tip 3TOM 34MeTHTb, NTO BbIPAKeHHe «<POCT KYIb- 
TYPbl» TIpHMeHsIOT B LIHPOKOM (Tak CKa3aTb, alrc6panuccKOM) 3HavenHy 
C10Ba, OXBaTbIBaA HM ypemvueHHve pa3sMepoB H1K O6uLero KOJMUCCTBA KIC- 
TOK H YMCHbLUIeHHe Pa3MePoB. B nocaienHemM culyuae FOBOPAT 06 <orpHlia- 
TEbHOM POCTC>. 

OcnoBHoli NoKazaTeAb pocta KyJIbTyPbl — 970 BemuuuHa («yporwal») ee 
Guomaccpl. Buomaccy KyIbTyYpbl H3MepsAIOT BH BLIPaKaloT NO-PpasHOMy: BCCO- 
BhIMH H OOLCMHBIMH eAMHULAMH, YCOBHBIMH noka3aHvaAMH lce.1OMeTpa, 
KOAHUeECTBOM ag0Ta, COMEPRalilerocA BO Bceli Macce KJI€TOK MW, HaKOHCH, YHC- 
JICHHOCTbIO KJICTOK. Tlocanemunit, ocoOeHHO YAaCcTO HDUMCHAeMBIM, cuoco6 JONy- 
CTUM TOrMa, KOra pasMcpbl KAeCTOK KONeOIOTCH B CPaBHATebHO Y3KHX MPC 
yeslax. 

BakubIM MOoKagaTcCaeM ABJIAeTCA TAKE ckopoctb pocTta KyAbTYPH. 
{) o6mlad, HIM BaTOBAA, T. ©. CyMMapIIbIM MpHpoc}r ce Ovuomacchl 3a | 4ac HIM 
Tpyrylo equnwLy BpeMeHH, H 9) yaesbHasd, WIM WCTHHHAA CKOPOCTb (Ha3bIBae- 
Maa Hora HHTCHCHBHOCTbIO pocta), Noa KOTOpOH mogpasyMcBacTcs MNPH- 
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pocr eLHHMH 6Homaccel 3a | uac. OOosHauHB OuCMaccy Yepes Mm, BpeMA 
yepes f, BaIOBYIO CKOPOCTh pOcTa Yepce’ Y HM HCTHHHY!O CKOPOCTb Hepes ©, 
NOJYUHM CeLyIOulwe ypaBHeHHA: 


Se a (1) 








din 4 d'nm 
— _ (2) 


Ilo Mepe yBeInuecHHA OHOMACCHI KYJIbTYPbI (m), BaJlOBan CKOPOCTb He- 
MpepbIBHO MoBbiWaeTcA (ypaBHeHue 1). HeocTOHHHa HW HCTHHNaA CKOPOCT, 
TlosToMy O6bIUHO MPHXOAHTCA MOMb30BaTbCA CPCAHHMM BeVIMNHHAaMH, BBIMHC- 
JIAA HX MO CeCAYIOULMM (POPMy1aM: 


bd 


i= 
cp = a (3) 
1— %9 








ee Intny — ining 2.3 (1g my — Ig mo) (4) 
.E c= oe 


3necb my o603HadaeT GHOMaCccy B Hayasie WH M,—B KOHUC NPOMEKYTKa 
Bpemcin (f;—f0). 

Pa3nHuna MexLy BalOBOH H UCTHHHOU CKOPOCTbIO MO2KHO Hara THO yAC- 
HUTb 43 cllenylouleH cxembl. Ha puc. | A noka3an Mpupoct, LaBaeMbl eAH- 
Huuct Ovomaccpbl B TeveHHe 10 HC6ObUINX OTPC3KCB BPCMCHH. [lyctb, Ha- 
MIpHMcp, KaKAbIM TaKOW OTPe30K PaBeH 0,2 uaca (a), a MpHpocT B TCHCHHe 
Hero coctaBaser 0.1386 of HataIbHOf 6vOMaCccHI, MpHHAMACMOH 3a CAMHULY. 
Tipu 3THX yCnOBUAX 3a KaxKAbili vac OyMer HapactaTh MO 0.1286 X5=0.693. 

CeoBaTesbHO, UCTHHHasd cKOpoctTb pocta c= 0,693. Ec 6bl BHOBb OODa- 
BYIOULHlica MpHpocT OvOMACCHI ObWI AKLICH cnocoONocTH K pocTy, TO Ba.lOBaA 
CKOpocTb pocta (V) Obidia Obl Tak%Ke paBua 0,693. 

RB eiicrBHTe@IbHOCTH 2%Ke Yallle MpOWCXOMMT TAK, Kak MOKasaHO Ha 
puc. 1 B. A uMecHHO, BHOBb OCOpasoBaBlasaca 6vomacca mo Mepe cBoero NO- 
ABJICHHA BKOUaeTCA B OOWHA pocroBoH mponecc. Buarowapa ITOMY Macca 
PACTYILHX KJICTOK HempepbIBHO YBeETHYMBAaeTCA, a BMCCTY C He yBCJIHUH- 
BaeTCA H BasloBanH CKOpOcTb pocta. Uepe3 NATb OTPE3KOB BpeMeli (T. e. 4e- 
pes | uac) Baslopol MpHpOcT MOCTHTHeT CAHHUUb! H, CACROBATCJIBHO, OXO- 
Macca yBOHTcd. 3a caeqyIoulMH Yac Mpupocr CocTaBHt ape e€AWHHIUDbI. 
B revenue 3-ro uaca (Ha Cxeme 9TOFO He MOKa3zaHO) MpHpocT BbIPasHTCA YR 
YeTLIDPDMA CAMHHWAMH AT. A. Taku o6pa3om, 6uomacca KyJIbTypbI Oy1eT BO3- 
pacTaTb B reOMeTPHYCCKOH MporpeccHH, YABANBaAcb KaxKAbId “ac, XOTA Ua- 
COBOii MpHpOCcT CAMHUbI OHOMAcChI OCTAeTCA BCE BPCMA OJHUM H TEM *KEe 
(0,693). 

Orcioa NOHSATHO, YTO TO BaJOBOMY MIpHpocty HeJIb3A HEMOCpeACTBCHNO cy- 
JMTb O NMpORYKTHBHOCTH (MHTCHCHBHOCTH) pocTa HauaJlbHOH OHOMACCHI. 
Mexkay Tem TakylO OWHOKy HHOrAa AONYCKAaOT. 

CyulecrsyloT elle ABa MoKasaTeA pocTa KybTYPbpI. Iro — cpeqHAA 
HPOROJPKUTCAbHOCTb OHO TeHepallHH, T. €. BPeMs yiBoelua ONOMACCHI 
(g) wu COpatHad eH BCAHYHHAa —- KOJIHNCCTBO reHepalul, MpOUCXOMAWMX 3a 


1 uac Gas) CooTpercTByIOWIMe MATeMATHUeCKHC BbIPaKeNHA Avia HUX 
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) 
22 A. 2 Henycaaumckud 


MOXKHO MOAYYHTb H3 ypaBieHHa (4), NPHHAB, 4TO 3a Bpema g=t;—tp BewH- 
qHHa (1, CTaJla paBHa 2 mo: 


_ 243lg2 0.693 , 





: rae (5) 
<< Cc —_ 
= Dag = Ide. (6) 


M3 ypapuennit (5) u (6) caenyer, yro npoxoKHTebHOCTR reHepalun 
OOpaTHO NpONOpUHONabHa CKOPOCTH pocTa, a YNCMO reHepauli 3a eHHALY 
BPCMeHH NPAMO MpONOPpLHOHaJIbHO elt. 
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Puc. 1. Cxema uctuuHoi (A) u Banosnow& (6) cKopocta pocta: 


@ — apupoct, AaBaemMblH OAHOH HaYanbHOK Guomacco 3a KawKAbDIH oTpe30K BpeMeuHH, 
pabpubpit 0,2 uaca; B, y, 6 ©, 2a, 2B, 2y, 28, 22 — daxruueckui BanoBoh mpHpocT 
3a NOCe€TOBLTeALHbIe OTPe3KH BPEMCHH, paBHble KamwsApl 0,2 uaca. 


EcJId BCJIMUHHa C HEM3BECTHA, TO MPOAOJKUTEbHOCTh TeHepallHA MOKHO 
BbIUHCJIHTb HeENOCPeCACTBeEHHO NO CuenyloluleH dopMyvie, noyyaeMOH MyTeM 
MOACTAHOBKH B ypaBHeHHe (5) 3Ha4ueHHA C M3 ypaBHeHua (4): 


_We2h— i) 0384 —f) (7) 
Ig tty —Iging Ig my — Igitty 
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Ynuclo reHepauni 3a | uac, COOTBETCTBEHHO, BbIPa3HTCA TaK: 





me B82 (Ig tt — Ig ig) (7a) 
ty — to 


Cneltop (Slator, 1916) spe npexcTaBmeHue O KOHCTaHTe pocta MHKpo6- 
HbIX KyJIbTYP, T. €. TOM CaMOH, KOTOPand B ypaBHeHuu (1) oO6o03HaueHa ue- 
pes c. B fambHetwiemM aHaJIOrH4Had KOHCTaHTa MpHMeHsAJIaCcb MH MHOrHMH 
ApyruMu wccaeqopatetamu (Monod, 1942). Ognako HekoTopble H3 HHX 
(B TOM ¥HCJIe H CaM CyleliTop) CYHTaIM ee YCIOBHBIM MaATCMATHYCCKHM KOI()- 
@HIUHEHTOM, JIHUICHHbIM Kakoro-1H6O0 OnpemesteHHOrO u3vuecKOrO CMBICa 
(Rahn, 1932). B cpa3v c 3THM yKa3aHHble aBTOPbI MpeMIOUHTaJIN XapakTepH- 
30Baib CKOPOCTb PpOCTa KYJIbTYPbl KOJIMUeCTBOM YTeHepallul, MpONCXORAWHX 
3a | uac. TakowH mpHemM gonycTHM, TaK Kak 4HCIO reHepauui (1) Wponop- 
WHOHAJIbHO CKOpOCcTH pocta (ypaBHenue 6). OnHako mpu 3TomM Momyuawrca 
3ABbIINeHHble JaHHble, UTO BHAHO U3 ypaBHeHHa (6), a Take H3 CXCMbI Ha 
puc. |, rae ONOMaCCa KaKADIN Vac YABAMBAeCTCA H, 3HA4HT, UNCIO reHepalHnlt 
ga 1 uac n=1, MexAy TeM Kak HCTHHHAS CKOPOCTb pocta ¢=0,693. 

YTo KacaeTCA YNOMAHYTOH KOHCTAHTHI (BeWLeCTBeHHbIL CMbIC.I KOTOpOTI 
Obl pasbacHcH, B “acTHocTH, UiMaabray3eHom, 1935), To oHa aABAAeTCA He 
Melice PeaJIbHbIM TIOHATHEM, 4eM UNCIIO TeHepalMh. Oua o3HauaeT HCTHHHYIO 
CKOPOCTb pocTta, T. €. YAaCOBOH MpPHpoctT, AaBaeMbld Kaw TOH CHHHHLeH OuO- 
Maccbl. 

CyulecTByeT Mo KpaHHeit Mepe Ba pa3JIHUHBIX THNa pocTa MHKPOOHbIX 
KyIbTyp. [IpH nepBoM TH Ie CKOPOCTb POcTa HeMPePbIBHNO H3MeHACTCA B OOVIb- 
LylO HJIH MCHbUIYIO CTOPOHY; NPH BTOPOM —— OHa OCTaeTCA NOCTOAHHOH. 

PocT ¢ nepeMeHloH ckKopoctTbw. Ha6monaerca pH OOblMHOM 
BbIPalUlHBaHHH MHKPOOOB B 3aMKHYTOM OObeMe cCperbl. B 3TOM C.Tyuae pocr 
XapakTepH3yeTca C.1eAYIOWIHM yYpaBHeHHeM: 


m, = mye". (8) 


Kak MW paHblile, NOX MM, W My 3NeCb NOAPA3yMeBAalOTCA BEJIHUHHbI OHOMAC- 
CbI B KOHUe H Haale OTpe3ka BpeMeHH ¢; e=2,/18... — OCHOBaHHe HaTYyPaib- 
HbIX JIOrapHq Mos. 

BemuunHa c HenocTos#HHa. B TeyeHHe Jlar-(a3bl, HACTYaIOULeH MOCe BbI- 
ceBa MHKpOGOB B CB@2KylO CpeNy, Ola MOCTENeCHHO NOBHIMAeTCAH. ITO OObAC- 
HACTCA YAYULUICHHEM COCTaBA CpeAbI NOW BUIMAHHEM KU3HEMEATE.IbHOCTH MHK- 
poopreHH3MOB, a Tak>Ke NepexOJOM HX OT NOKOAMWLerOcCH COCTOAHMA K aKTHB- 
HOMY pocTy H Pa3SMHOKeHHIO, 

JtocTurHyB MaKCHMyMa, C B TeYeHHe HECKOJIBKHX YaCOB ACPKUTCA NOUTH 
Ha ONHCM YPOBHe, B CBA3H Cc 4YCM G6HOMaCCa BO3SpacTaeT B reOMeTPHYeCKO 
MpOrpeccHi, YBCIMUMBaAACh KaxKAbIN yac B eo pas (ypaBHeHHe 8). Ilo tTpa- 
MUM 3TOT NEPHOR HEMpaBUJIbHO Ha3bilBaeTCA «KJMOrapHPMHYeCKON Pa3zon po- 
cTa» (Rahn, 1932). B nelicTBuTeAbHOCTH POCT B 3TO BPeMA BbIpakaerica He 
JoTapH(MuYeCKHM, a IKCMOHEHINAIbHbIM yYpaBHCHHeM, re BPeCMA CTOUT B M0- 
KasaTele cTeneHH (3kcmoHeHTe). ITlostomy vw pocT cJlefoBalO Obl Ha3bi- 
BaTb <9KCNOHCHUMAIbDHBIM»> (LimMaupraysen, 1935). 

B faJibHeHUIeM yeJIbHaW CKOpOCTb pocta (C) HauHHaer MOCTeNeHHO Ma- 
JlaTb, NOKa He NOCTHTHeT HyIA. C 3TOFO MOMEeHTA BHAMMbBIN MpHpocT Ouomac- 
Chl MpekpallaeTca H HacTyMaeT MaKCHMaJIbHad CTaluMoHapHas dasa. OTcyT- 
CTBHE BHRUMOTO pOcTa 3aBHCHT, C OMHOM CTOPOHHI, OT NMepexoqa MHKpoopra- 
HH3MOB B MOKOAULeeCH COCTOAHHE, a C APYrOH — OT NOABHXHOTO PaBHOBecHA 
M@KAY HOBOOO6pas0BaHHeM H OTMHPaHHeM K.IeTOK. 
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= a ++ +. 


H. Tt. Hepycaaumckut 


B 3aKJNOUHTCIbHOH (base pa3BHTHA OTMHpanHne Oeper mecpeBec, un 6HO- 
Macca KYIbTYPbl YMCHbILaeTCA., 

TakHM OOpPa30M, PocT Ky.IbTYPbl pacliaslacTcs Ha YeETHIPC OCHOBIIbIC (ha- 
3bI: Jlar-a3y, orapu@MHucckylo, CTAaWHOHapHylo H (ba3y BbIMHpaHua. Moo ly 
HHMH H€KOTOPbIe aBTOPbI BKOUaIOT CHle NpoMexkKyTouHble Qa3bl. Sameyt- 
J@HHE POCTa KYIbTYPbl 3aBHCHT OT Tpex @akTopoB: |) oT NOM KeNHA KOU- 
WeHTPaWHH MUTATeJIbHDIX BEILWeCTB BC.ICACTBHe HX NOTpeOsIeHHA MUKPOOpra- 
HH3MaMH; 2) OT WaKOMJIeHHs B Cpee BPeAHbIX MPOAYKTOB OOmeHa; 3) oT 
YNJIOTHCHHA MAKPOOHOH NONYy AWA. 

Bansiihe KONCHTPallHh OTACJIbHbIX MHTAaTeJIbHbIX HHT PeHCHTOB Ha CKO- 
POCTL Pocta KV-IbTVPbl .TCOKHT B OCHOBe LUIHPOKO MPMMeHAeMbIX MCTOMOB Of- 
pewevleHHA AMHHOKHC.IOT HU BUTAa- 
MHHOB. EcJId KOHUeCHTPauusa STHX 
BeILCCTB HE MOCTHTa H3BeCTHOrA 
Hopora, MUKpoopraHu3Mbl BoBCe He 
OTSbIBaIOTCH Ha UX IMPHCyTCTBHE. 


Kosmouuuernm cropocmu pocma 


08 
0b 
04 
02 
0 / 2 3 4 5 


HKonuenmpauun mpunmopauna, Y/N 


Puc. 2, Baiahue KOHUCHTpauH TPHItTO- 
(baHa HA CKOPOCTh pocTa  KVILTVpbl 


Fevm KOUUCHTpallyA TMepesa.lHT 3a 
H3BecTHBIM Wpede, TO CKOpOCTb 
pocta, OCTHTHYB BO3MOXKHOrO «IO- 
TOAKa>, OOIbIe yxKe He OyMeT t10- 


Bpuuatpea (Norick, 1955). B npo- 


M@KYTKeE 2KC M@KAY MHHAMYMOM if 
MaKCHMYMOM CKOPOCTb pocTa Ha- 
XOAHTCH B TIPAMOM 3@BHCHMOCIU OT 
KOHILCUTPallHH j{aHHOroO BeLULeCTBa 


‘ . = v4 Qnr 
E. coli B/L=t (Novick, 1955). (CM., HalpiuMep, JlaHHble WIA TpHI- 


Todana, pHe, 2). 
HakananBaioulneca B cpeme MponyKTbl OOMeHa MOryT CAyKUTb BTOPO! 
MPHYHHOH 3aMeAIeHHA CKOpocTH pocta, Takoc BJINAHHe OKa3bIBaeT, Hallpy- 
Mep, MOAKHCACHHe Cpebl OOpa3sylontHMuca KuCIOTaMH (Ta6.1. 1). 


Ta6anuma t 


Bausinue pH xa excpcemb peema u 6pcouabayio axkmuencemb Cl. acetobuty/icum 
6 ocmpoix (2—3 4a a) onstmax 





Cp HAA CKOPOCTh Crenusa cKopocTh 





¥YjermbHast ra3sOBbll. ACH HS B Yresbuasv ra3orbl eneKHs B 
pH cpeqzui CKOPOCTh nepecuc te Ha omHy pH cpegpt CKOPOCTb nmepecuete Ha OHY 
/ pocta (¢) KJICTKY, pocta (c) KreTKy, 
| | 10-* Ma/uac 10-* Ma/uac 
ences Ss che aca Loa Lee 
3,7 0 | 0,1 4,8 0,126 1,5 
3,85 0,004 0,5 1 3,0 O03 1,8 
3,9 0,012 0,5 | 5,4 0,102 7 
4,0 0,032 0,7 | Srey} 0,210 1,7 
4,3 0,073 0,9 | 6,4 0,193 1,6 
4,A5 0,078 be ! 6,8 0,071 0,9 





HM HakoHCl, MOBbNLCHHC TLIOTHOCTH MHKPOGOHOM NONyIALHH TakxKe BeReT 
K MOHMKeHHIO CKOPOCTH pocTa H pasMHOmKeHhsa KetoK. Jeno B TOM, UTO O6- 
MeH BeILeCTB Y MHKPOOpraHH3MOB MpoTeKaecT B OYeHb OYPHbIX TeEMMaXx, MCXK- 
RY TEM Kak MPHTOK K HUM MHTaTe@JIbHbIX BCLICCTB H OTTOK OT HHX TIPOAYKTOB 
OOMCHA OCYILECTB.INETCA TIaBHbIM O6fa30M 3a cueT HHpdy3un — npouecca, 
2HAUMTeIbUO Colee MeAJenHoro. EcreerBeHHo, YTO MPH TeCHOM pacnowoxKe- 
HHH KJICTOK B OKPyYKalOUIMX HX MHKPOZ0HaX CO3MaloTCH HeWOCTATOK NHTAa- 
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TCJIBHBIX KOMMOHCHTOB H MOBBILIeHHag KOHUCHTPallust MPOLYKTOB O6MeHna. 
4TO MCUIacT HX HOpMaTbDHOL *KUSUCCHTCJIBHOCTH uM pocty. B uTepatype 
€CTb HCMa@JIO Yka3anHit ua To, uTo (WAbTPAaT H3-01 CTapbIx, WepecTaBlnx 
PaSMHOKATHCA KYJIbTYP NPHTOTCH jas PaSBUTHs NOBTOPHO 3acesHHoro B He- 
PO HCOOIbUIOrO KO.IMUeCTBA KjTeTOK (Henrici, 1928). Jhaq NpeOTBPAuieHug 
POCTa KYJIbTYPbI B OCTPBIX ONbITAaX NPHMCHAIOTCH TYCTbIe CYCIeH3HH KeTOK. 
Tak, Hanpumcp, NPW BHECeHHH kybTyppl B. Delbriickii NO.THOMeHHYIO Cpe- 
Ay B ko.mMuectTBe 5-108 KneToK Ha 1 wa PASMHOKCHHA UX Me HadsUraeTca, 
Tora Kak TIpH 3aceBe Meuee | - 108/mat KacTOK NOCACTHHE HOPMAJIbHO pacTyT 
H pa3MHOKaloTcg (KaHyHunkosa, 1948). 


f 


pocma 


KOHCMQHINL CAODUCIIU 
S 
om 





0 / vA 4 Paes 6 7 8 
Yucno wnremox«/0° BY MI 


Puc. 3, Sanucumocrp CKOPOCTH pocta OT aoTHOctTH NOUV ISTE 


Takum o6pazom, yBC.1HUeCHHe 6HOMacCHr KYIbTYPbl C€MO Mo ce6e Moxer 
CHYKUTb PAKTOPOM, NOHMKAaIOLLLUM CKOpocTh pocta. JIBa apyrux TOP MO3A- 
IWHX pocT (bakTopa (ucuesHOBeHUe NHTATCJIbHbIX BCWLECTB H HakKOMsIeHHe I po- 
AYKTOB OGMCHa) SBJIAIOTCA, B CROIO ONCPeAb, CICICTBHCM HapactauHa 6nHo- 
MaCCbI KYJIbTYPbl. ITO LaeT mpaBo CKa3aTb, UTO 34MeAVJICHHE pocta KYJIbTY DP bi 
MPAMO HIM KOCBEHHO cCBA3alIO Cc YBCMUCHHEM Ce OHOMACCHI H, creROBaTeTD- 
HO, CKOPOCTb pocta sABAeTCA OOpaTHoH yHKuHeli Guomacchy: 


c= f(m). (9) 


B KayectBe HAVJNOCTPalWH Ha puc. 3 IpHBeaeHE! aHHpre HalwleH Ja6dopa- 
TOPHH O BJIMAHHH UnCIeHHOocTH KybTypbl Propionibac. Shermanii Ha CKo- 
POCTb ee pocta. 

Tak, MbI BbISACHHIN BONPOC O BIHAHHM OKpyxKatolllux yCJIOBHH Ha CKo- 
POCTb pocta ky.IbTyppl. Uto Kacaerca ee OKOHYATEJIBHOTO ypowKasn, TO He3a- 
BUCHMO OT TOrO, KakoBa O6blla Hauanbnag CKOPOCTb, Da3BHTHE KYJIbTYpbI 
MPOMOMKAaCTcA MO TeX Nop, noKa YCJIOBHA CPeAbI He CHETalOT HEBOSMOKHBIM 
C€ LaJIbHCHUIYIO 2K M3HELeATeAbHOCTh. Dto MOXKCT ObITb CBA3AHO Cc ucuepna- 
HH€M 3aacOB KaKHX-HHOyAD BCUIe€CTB, HAXOJHBINHXCA B MHHHMyMe, Cc nase- 
HHCM PH u np. B 3apucumocru or COCTABa CPe€AbI PeMIaIOLLyIO poh MOryT 
CbIPpaTb .1N60 Te, s1HG6O jIpyrue (PaAKTODHI. 

Alea. HeMa.to NonbrToK OXBaTHTb BeCb Mpouece pocra KYJIbTYPbI ONNOM 
MaTeMaTHuCcKOH opmyvioli. Ho pee TPeMIOKeHHbIe MOPMyIbI Govtee ni 
MeHee TOUHO OTPaKaloT nomomKenue BCIUCH TOIbKO B OTACIDHbIX KOHKDetT- 
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26 H. Il. Henycaaumckuua 


On 


HbIx calyuanx. PocT KyIbTypbl yipaBsAcTcH CTOJb CAOMKHBIM HW HEMOCTOAH- 
IbIM KOMMWWIeKCOM (PakTOPOB, YTO MOMbITKM BbIPasHTb ClO OMHAM YHHBeDCaJIb- 
HbIM ypaBHeHHeM 3apaHee OOpedeHpl Ha Heyayy. 

Poct c HOCTOAHHOH CKOPOCTBDW. CyMMapHan Onomacca KuJIe- 
TOK ocTaeTcA Govlee UTH MeHee nocTosHHolt. Ito cBAsaHO Cc TeM, YTO YacTb 
KA€TOK HeMpepbIBHO «BbIObIBaeT H3 UTPbI», OAHAKO y6biIb HX KOMNe€HCHPyer- 
Ca O6pa30BaHHeM HOBBIX KJICTOK. Ha KopoTKui cpok Takoe paBHOBecHe 
ycTaHaBJNBaeTcn BO BpeMA cTalHoHapHOH qa3bl pocta OODIUHbIX KYJIbTYP. 
B 6onee yerTKoi PopMe 3TO HaGMOLaeTCA B MPOTONHBIX KYJbTypax Cc Henmpe- 
PLIBHO OOHOB.IACMOM cpenoh. Heuro MOMOGHOe MPOHCXOMMT HW B NpPHPOANblx 
yCAOBUAX (B NouBaX, Bomoemax), re HapsaAay C pasSMHOKCHHEM MHKpoopra- 
HH3MbI BLIMHpalwT HIM MOeAawTCA MpOTHCTaMH. Ecuii pu 3TOM YHCJICHHOCTb 
KNeTOK H He ocTaeTCA CTporo TOCTOAHHOH, TO H3McHHeTCH JIMLIb Kpahile 
MeIJICHHO B CBA3H C Ce3OHHOH HIM CYTOUHOH ILMKJIMYHOCTbIO yCJIOBHH OOH- 
TAHHA. 

B ynomsanyTblx clyyaax, KpoMe CKOpocTH pocta (c), HeoOxoaquMo elle 
YUHTBIBATb MPOTHBOTMOIOKHYIO ei BCJIMYHHY — CKOPOCTb BbIObIBAHHA KAC- 
tok (r). [Ipupeacunple BbilWe ypaBHCHHA TPH 39TOM COXPaHAHOT CBOIO CHUIY 
ce Toll JIMUIb TOMmpaBKOH, YTO, BMCCTO neliCTBUT@bHOH CKOPOCTH pocta, B HAX 
JOJbKHa CTOATb Kakyllasca CKOpOcTb, KoTopas paBHa pa3HOCTH MC?KAY 
NpHpocTOM Hi YObWIbIO MHukpo6osp (c—r). BelH4Hny 6uomMaccbhl B AaHHOM 
clyuae nestecooOpa3Ho OOO3HaNHTbh Kak-TO uHaue, Hampumep uepes x. Toraa 
nHosyuatesd Ce MyOWlHe YPaBHCHHA, 

Ilia yuera U3MCHCHHA YHCICHHOCTH KTCTOK 3a CIMHHLY Bpemelln (myTeM 
npcod6pasopalluA ypaBienns 1): 


— ae: (10) 


Ilia BprticleHHa OWKMLAeMON UMCTeHHOCTH KeTOK MoO HCTeYeHHH BpeMe- 
uu ¢ (nyTeM mpcoOpa3s0BaHiaA yPpaBHeHHA 8): 


eee (11) 


Tis BbIMnCJIeHHA HCTHHHOH CKOpocTH pocta (c) H CKOpocTH BLIODIBAHHH 
Kletok r (myTemM NpeocOpasoBaHHa ypaBueHia 4): 


oe ee 2,3 (Ig x1 — 1g %0)_. (12) 
ee 
ty — to 


Buruncius no ypapHenuio (12) HCTHHHY10 CKOpOCTb poctTa, MOXKHO, B CiY- 
une HAaNOOHOCTH, Y3HaTb H TPOAOJDKHTCJIbHOCTD OHO reHepallun COrlacHo 
ypaBHeHuio (5). 

Korfa C=f, YACMeHHOCT KYyJIbTypbI AepwuTCH Ha MOCTOAHHOM YDOBHE, 

dx 
Tak kak 7 =0 (ypapuenve 10) H 41=%o (ypapHenne !1). 

IIpu mpotouHomM MecTOe KYIbTHBHPpOBaHuaA B COCcyA AIA BbIPallluBaHHA 
MIKPOOpraHH3MOB (KyAbTHBaTOp) HENPePpbIBHBIM TOKOM nmoctynaer MuTa- 
TejbHas cpela, a Hapyxy u3 Hero ylamaeTca TAKOe Ke KOMMUECTBO KYJIBTY- 
PpaMbHOH MKHAKOCTH. B HeKOTOpHIx MOANPUKAIMAX MHKpOOHbIe KJIe€TKH MPH 
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NOMOWH DuIbTpa yuepxuBaloTcA BHYTPW KYJIbTHBaTOpa, B APpyrux xe — 
KYbTyPabHad KAQKOCTb BbITeKAeT BMeECTe c KJI€TKaMH, 

N€PBOM CJIyyae YHCIeEHHOCTE NONYIALHH HempepbiBHo BO3PacTaeT nO 
Tex MOp, NOKa He NOCTHTHeT HaMBbIcuIero NPE Aea, BOSMOMKHOTO NP AAHHOM 
cocTaBe cpeybl. Tloce atoro HacTynaeT HeyTO Bpone CTalMOHaPHOH cba3pi u 
YCTaHaBJIMBaeTCH NOABHKHOe PaBHOBe- 
CHE Me#KAy HOBOOOpas0BaHHeM H OTMH- 
PaHHeM kJleTOK. B > pe3yubtate sroro 
KOJIMNECTBO = KH3HECMOCOOHBIX kK eTOK 
ACPKUTCA HA OAHOM yDpOBHe, B To Bpe- 
MA kak OOWAA 4HCeHHOCTh Hx BO3pac- 
TacT € MOCTOAHHOH cCkOpocTbio no mps- 
MOH H@KJIOHHOH JIMHUH: 






D 


La 


X = CXpyt. (13) 


Snech NOX BeIHUnHO x NOAPa3yMeBa- 
eCTCH OOULaA 4NCTeHHOCTE KeTOK, a oy 
Xo — UHCJICHHOCTB XKMBBIX KJICTOK. 

JAS KYbTYPhI KHWEYHOL MaJIOUKH 
NOAOOUbIe WauHble ObWIH NOyUeCHDI Bpay- 
HOM (Braun, 1953) 4 APYruMH aBTopa- 
Mu. B kameit aa6opatopuu Pyxkuua BBI- 
palluBada KybTypy Cl. saccharobutyri- yt 
CHM B KOJMIORMUUBIX THJIb38aX, NOrpyxKen- 
HbIX B NepwHomMyecku OOHOBJIAe€Mylo MH- 
TaTeJIbHY!O cpedy. Konnuectpo >xKu3He- 

0 20 40 60 80 
CNOCOOHBIX KJ€TOK gocrurano |[000— Bpema, yace 
1400-108 8 1 mau 6onee yoKe He TIOBbI- 
WaIOCb, a OOUlee YHOO KNeTOK Hempe- 


3 
TUCDU KAPMORK 2 10 B IMA 
= 





Pic. 4. Poer KYIbTyppbt Cl. saccha- 
robutyricum xg KOJJIO,AHHHBIX TPHJIb- 


PHIBHO BO3pacTaJlo (puc, ae 3aX, NOrpy2KeHHBIxX B MpoTouHyto 
IIpH Bropom  cnoco6be NpoToyHoro rIOKO30-NenTOHHYO — cpexy: 
KYJIbTUBHDOBaHHA YaCTb KJIeTOK yHocHt- di = otinan: dita eieaie nets Ba-< oe 
CH TOKOM %XKHAKOCTH: NOSTOMV UHCIeH- “ICHHOCTD 2KusHeCHOCcOGHRIx (Tpam +) Kqe- 
HOCTb HX He MOMKeT AOCTHTHYTb CBOero TOK, NYHKIHPHaA AKHHA — onbit I; enaom- 

MakCHMyMa. B s3ToM cayuae yposeup, SST OUBT se 


li@ = KOTOPOM ~—s-ycTaHapIuBaeTCA _4H- 
CICHHOCTb MOMYJIAIHH, 3aBHCHT OT COooTHOIMeHHA MOXY CKOPOCTbW pas- 
MHOMKCHMA MHKPOOpraHu3MoB (¢) UM CKOpOCTbIO pa3OaBeHHA KyJIbTYpBI no- 
cTynaloleH B Hei cpegoii (r): ; 
e 
r= (14) 


’ 
v 


rye F o603HayaeT ckopocTh nogzaun CpeHbI B KYJIbTHBaTOp (B MuJ/yac), 
a U— OObeM XKUAKOCTH B KYAbTHBaTOpe (B MutT), 

Kak cyleayeT 3 ypaBHenntj (10) w (11), mpu c>r unenenuocts KaetoK 
OyaeT MOBbIUATECA, pH C<r— YMeHbliaTbca HM pH cC=r ona OvaeT ep- 
KaTbCA Ha MOCTOAHHOM ypoBue, 

Heo6xonuMo HanoMHHTh, uTO CKOPOCTh POCTa WH Pa3MHOKeHUA KTeTOK 
ABJACTCA OOPAaTHOH PyHKUHeH uUnCTeHHOcTH NONY AWA (ypaBHenue 9). Kor- 
Ad B pesybTaTe 3aMeAICHHA MOTOKA CpeAbl UNCeCHHOCTH K.leTOK HauHer 
HOBBIINATbCA, 3TO, B CBOIO ONepedb, BEISOBET 3aMeneHHe CKOPOCTH pocta, 
NOKa OHA HE ypaBHAeTCA CO CKOPOCTbIO pa3z6aBJeHHA KyJbTypbt (c=r). Toc- 
We TOPO NMHCEHHOCTh NONYAAUMH OOsbUe He GyAeT MOBbILaTECA H yCTaHo- 
BUTCH Ha NOCTOAHHOM yposHe. IIpuH yckoncHun notoKa CpeAbl KapTuHa 6yyner 
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28 H. J. Henycaaumckua 

o6patHoll: WHCACHNOCTS nony.aadun ynasxeT AO KaKOro-T Homee HU3KOTO 
YPOBHs, Ha KOTOpOM H 3anepwKutcH. TakiM cO6pa30M, Poct TIpOTOUHOH KYiIb- 
TYP! AB.THCTCH CAMOPCTYAHPYIOULUMCA MPOCccoM. VeranosuB COOTBETCT- 
BYIONLYIO CKOPOCTh NOTOKA SKUIKOCTH, MOKHO yACpKatbh GACTCHHOCTB KY4Ib- 
TYPbI Ha 2WKesacMCM YPOBHE (cc.IH, KOICUHO, CKOPOCTb NojauH cpesAbl uc 
MIpCBbICHT MaKCHMa-Tbily!o ekepoctTbh pocta, Ha KOTOPyl0 cCnocoOHbl Walitble 
MUKPOOpraiuH3Mbl IPH -LaiitOM cocTaBe cpesibl). 


Ta6auma 2 


Bausnue ekopcemu nomeka Ha urcaenHucemb u yderbuyto 
ckopcems pocma npomedHoll KYAbIMY pol Prep. Shermanit 


CKopocTb ToToKa, 


Maydac (pH o63e- UncACHHOCTb Yrenbuas 
Bpems, Yacb! | ye KyALTHTAaTOpa KNETOK, CKOPOCThb 
"Oh Mut) 40° Bi Ma pacta (¢) 


eee eee es ne 
0 - 40 9,5—-11,5 230-- 3800 0,40-0,44 
46 —70 15—17 150 -- 177 0 ,60—0,67 
116—140 22-25 {1—22 0, $0—1,00 


B kauectBe WaocTpalAn B Tadd. 2 TpHBEACHbI COOTBETCTBYIOULNE WavHble 
WIA MPOTOUHOH KY-IbTYPbl Prop. Shermanti (noAysenHble Hepovopoli), a Wa 
puc. 5— WIA Ci. acetobutylicum (no.lyveHHble Tlunaepont). Yxe wepes 
93 yaca mocme H3MCHCHUA CKOPOCTH NOTOKA YHCICHHOCTb KIeTOK CHOBA 
yCTalaBIHBacTCH Ha NOCTORHHOM y pOBHe. 

pH 
4,9 
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Puc. 5. Bansnne ckopocTH moxann cpefbl Ha YHCJIeH- 
HOCTb KleTOK B TIpOTCUHOH KyJbType Cl. acetobutylicum: 


{ — cKopocTh MOTOKA cpelbl; 2 -—- ¥dcsICHHOCTb KaeToK:; 3 — pH. 


Uro6bl HMeTb BOZMOKMNOCTH H3MCPHTb CKOpOCTb pocta 6akTepHi B MpH- 
PORHDIX YCJIOBHSX, HeCOXORHMO YCTpaHUTb ACHCTBHC UCTPCOMAIOWHX HX 
daktopos. Tak, HanpHMep, B3ATY!IO H3 BOMOCMOB BOAY OcBOGOKMLAaloT OT 300- 
naaukioHa myTeM (WJIbTpoBaHiy yepe3 KPYNHOMOPHCTHIC MeMOp aHHble 
@usaptpp. H3smepHe UHCACHHOCTh OakTepHl cpa3sy NOCde (pHAbTpPOBaHHA H 
nocjle HCCKOJbKUX “acoB BbILepKUBAHHS, ‘IcrKO BbICUHTaTb NO ypaBHeuHioO 
(1) BesiuHity c-— uacoBoll mpupocT eA HHHILbI 6akTepHabHOH OHOMACCHI, 
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a4 oTcloga (yTeM yMHOmKeHMS Ha 24) Ww cyTouHBli Kosddbunnenr NpOAYKILMH 
P/B. 3uaa BeJIMUHHY (C), MOXKHO nO bopmywte (12a) BeluncauTh TaxKe r— 
KOSPPHUHEHT BHIeELaHMA Oakiepnit SOONIl@HKTOHOM, H3M€PuB C 9TOL WesbIO 
ANHEMHKY YHCICHHOCTH HOMYIAUWHH B HeEMUIbTPOBaHHOll Bore. Heo6xoaumo, 
OAHAKO, 34MCTHTb, UTO IPH BbIUMCIeHHH KoIPpuuncuta P/B y KOI) MHUHeH- 
Ta BbIelaHist OaktTepuli HepeAKO HCXOAAT He HB HCTHNHOR CKOpOCTH pocta 
(C), a 43 "NCA reHepauni (1), uTO aeT HCTOUHbIe Pe3yJIbTaTbl (CM. ypaB- 
HcuHe 6). Bewo 6b Gonee rpy6olt omn6Koii HCXOJHUTb B YKa3aHHbIX pacueTax 
H3 BaJIOBOrO MpHpocra YHCMeHHOCTH GaktTepHil B BOAC, OCBOOOKTReCHHOH OT 
3OONMAHKTOHA (CM, NOACHCHHA K puc. 1), 


PA3BHTHE MUKPOOPrFAHH3MOB 


IJouaTHe «pasBuTHe» OXBaTHIBaeT KOMIIeKc MOp@oslOrnyeckHx HW (PH3HO- 
TOPHYCCKHX H3MCHCHHMH, IPOHCXOAAWMX B TeUCHHE KU3H OplaHH3Ma. Yyects 
Bee 9TH KpaliHe MHOFOUHCJICHHbIe H PasHOOOpa3Hbie H3MeCHeHHS| NpPakTHueCKH 
HEBOSMOXKHO, 2a B 3TOM H HeT OCOG6Oli HeOOxOnUMOCTH. IIpeamerom ucecne- 
AOBAHHA OOBIUHO CAYHKAT OTACIbHbIC CTOPOHB! 3TOFO CAOxKUOLO KOMILI€KCa. 
B kayectBe MpHMepa ocTaHOBUMca Govee NOAPOOHO Ha mpouecce cnopooopa- 
30BaHHA y OakTepuit. 

Pu3zsnomOrK|” cnoOpooOpa3zs0BaunH a. O6pazonanue CHOP CBA3a- 
HO © C€pbesHBIMH CTPYKTYPHBIMH HepecTpouKaMH KJETKH, B UACTHOCTH ce Hy- 
K.TCOMMHOTO ammapata (Mmuicueukuii, 1940; Teurxos, 1955). Hexoropnie as- 
TOpbt (Bisset, 1950) spunenu naxe B 93ToM alaJOrulO BHYIPHK.IeCTOUHOLO 
(asToraMHoro) nosoBoro nponecca, UH xora aBTOraMHA He NMOATBCPAMIAaCch, 
OCTaeTCA HECOMHEHHbIM, UTO B CIOPOreHHoe 3epHo, a 3aTeM HB cnopy mona- 
HaeT TOMbKO YaCTbh KJI€TOUHOFO COMEPKUMOTO, OCTa/bHaA Xe uacty OTMH- 
paeT HW JIM3Hpyetca. Bona B cnopax Naxogutea B MpOUHO CBA3aAHIIOM CocTOS- 
HHH (Williams, Lamanna u aop., 1952), XoTa ec TaM H He MCHbluIe, UCM B Be- 
HCTATHBHBIX KCTKAX, Kak 9TO AYMaJIM pakbile. Cnopa COM€PXKUT MOBDILUICH- 
HOC KOMHMCCTBO Kalba. B MpHcyTCTBHH WHCTHHA BKJIOUCHHC KadbUus B 
KcTKH B, megaterium SaACPAKUBACTCA H CNOpooOpasoBaHve Hapyillaeten 
(Vinter, 1956, 1957). 

Cncunpuyeckoli oco6eHHocTb10 CHOP ABAA€TCA TAKKE TO, UTO B HHX CO- 
ACPKHTCH JHMNHKOHHOBaA (MpHAHN-2,6-2uKap6okcubHad) KHcOTAa. To 
YECTHICHHIO €€ KOJHUCCTBA B KYIbTYPe MOXKHO CJICAHTD 3a xOOM cmopo- 
cOpa3oBauusn (Powell, 1953; Halvorson, 1957). Pepmeutbl B cnopax Haxo- 
AATCH B HAKTHBHOM COCTOAHHH, OOMeH BellecTB y HUX, NO-BHAHMOMY, OT- 
SYTeTBYCT, OHH OYCHb YCTOHUMBBI K HCOAaTONPHATHBIM BHCLUHHM Bo3szelicT- 
BH SIM, 

Bonpoc 06 yc1oBusx, BbISbIBAaIOLLAX CnopooOpasopaHHe, AMCKYTHpyeTca 
OUCHb HaBHO (HCTOPHIO BoMpoca cm. Williams y mp., 1952). Tlo naxonup- 
IHMC K HaCTOAWWCMY BPCMeCHH JaHHbIM MOKHO NOvlarath, yTO CHOpbl o6pa- 
SYOTCH B OHOJOFHYeCKH NOJHOMECHHbIX KICTKAX B OTBeT Ila nocrenenloe He- 
NCSHOBEHHE MCTOYHHKOB C win N (Grelet, 1957). Buauser taxxe u HaKkolvie- 
HH€ HCKOTOPbIX NPOAYKTOB O6MeHa. 

Ilpu n3yyennn Bausanng (bakTOpoB cpexbt Ha MuKpOOHytO KYJIbTYpy He- 
OOXOMMMO HMETb B BHAY, UTO OHa COCTONT H3 PUSHOJIOMMYeCKH HepaBHOLeH- 
HbIX KMeTOK. IlosTOMy o 3HaueHHH AaHHOoro aktopa cyAAT No Tomy, ysenu- 
“HBaeT OH HIM YMCHbUIaeT OTHOCHTCJIbHYIO UMCACHHOCTL KAKHX-J1H60 (popM 
B COCTaBE NONYIAUMM (HaNpuMep, mpoleHT cnopoo6pa3yloulnx (opM HIM Ko- 
“IHNECTBO 2KH3HECTIOCOOHBIX KJICTOK). 

Tipu BbipauiMBaHHH MacaAHOKHC.AEIX OakTepHit B KOJJIONNINDIX rHIb3ax, 
HOTPYKCHHBIX B CPe€Abl TOTO WH HHOTO cocTaBa, HaMH O6blMlO MOKa3aHo 
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(Hepycanumckuit u Pykuua, 1956), uTO QA Hx cnopoo6pa30BaHua HeoOxo- 
UMa TpeXkpaTHaA CMeHa ONpeevIeHHbIX cpel (ra6. 3). Bropaa cpeza CcTH- 
MyJIMpyCT Mepexog BereTaTHBHbIX K€TOK B IIpeACNOPOBbIC (POPMbI, TpeTbhH 
cpela — MpeBpallenve NOCeMHHX B 3pedble CIOPbI. IlosTOMy MOXKHO TOBO- 
PUTb O TpeX PH3SHOJOFHYeCKHX CTAMMAX, J@KAIUNX B OCHOBE BUAMMBIX MOP- 
(bOMOTHYECKHX 3TANOB CMOpooOpaszoBauHA. 


Ta6anua 3 


Bausanue eceniaea u exenbl cped xa cnopoc6pasceanue Cl. saccharobulyricum @ Koaaoduti- 
HbIX CUABIAX 


Coctas* uw noceAOBaTEeJIb - 

















HocTb cTen IIpeacnopognic opMbl Cnoppt 
Uueno | OOuyee uncsi0 | a a ens (ane ees ieee 
OMbITOB See ONS cpemHee K cpenHee K 
I {] lI 10° B 1 Ma 10° B41 Ma OGLE My 10° p41 ma |NPeAt nopo- 
UHCY, % EbIM 


gmopmam, % 





I] — — 7 3200—6200 | 400—800 16 40—200 18 
I Yr — o 880 —1200 | 600—840 74 100 —280 24 
II r Boga 7 780—1000 | 560 - 800 76 200—480 o2 
i TK » 6 §80—13800 | 700—920 74 920—720 74 


* Tl— nentrouo-rmoKosnan cpefa; [—6e3sa3zoTuctTan ocaTHo-rsmwoKo3sHaa cpefa, TK — Ta »#*e cpeya c 
yo6anneHHeM no 0,2% ykCycHOH H MaCJIAHOA KHCJOT. 


UTo6bl HMeCTb BOZMOXMHOCTH HaOJIOLaTb 3a pa3BHTHEM OTTEJIbHbIX KJI€TOK, 
HAMH B JabHefiuem Obl paspa6oTaH OCOObIM THN NMpOTOUHbIX MHKPOKaMEp, 
NOMeCILAe@MbIX Ha MpeAMeTHBIT cTOMMK MuKpocKoma. CBepxy MHKpOKaMep 4 
3AKPbIBACTCA MOKPOBHBIM CTCKJIBILIKOM. Ha HH KHIOIO NOBCPXHOCTb CFO 3apa- 
Hee MOMeULAIOTCA GakTepHaJIbHble CNOPbl, KOTOPble 3akpeNAAlOTCA TaM TOH- 
KOii MIeHKOH HUTPOLWeMTOO3bI NO cnocoby, NpeAOKeHHOMY CTpelluHCKHM 
(1958). Kamepa 3amoulHseTCa CpeqoH, KOTOpad NO Mepe HaMOGHOCTH CMe- 
HACTCA. 

Jlna npopacrauusa cnop HeOOXOANMa NOIHOWEHHaA NUTATeIbHad Cpeda. 
OnHako HW B 3THX YCIOBMAX OOHAPyXuBAaIOTCA HHDMBUAyaJIbHbIe Pas/lMNHA 
Mex y cllopamMu. Hexoropbie H3 HUX BOBCE He MPOABJIAIOT BHAMMBIX NpH3Ha- 
Kop pa3BuTua. Jlexkaulne MO OMMHOUKe CMOpbl MpopacTawT MO3%Ke H MCHEe 
IpyxkHo, vem KYYHO pacnosoxKeHHble. []o-BHquMOMY, B pe3y/IbTaTe co6ctT- 
BCIHOH XKUBHCACATEIDHOCTH YCJOBUA CpeAbl BOKPYF HUX yyyWarorca (CHH- 
*KCHHe OKHCJINTCAbHO-BOCCTAHOBHTCJIbHOIO MOTeHIHada, BbIAeTeHHe B Cpely 
(bakTOpoB pocta H Mip.). 

Eciv B MHKpoKaMepe JepxKaTb Ooratylo MMTATeAbHylO CpeAy, TO BbIpPOCc- 
lve H3 CNop BereTaTHBHble K.1CTKH ObICTPO Pa3MHORKAOTCA H o6pa3ylor 
CIOWHbIe KOMOHUN. Cnopoobpa30BaHHA IPH 9THX YCJIOBHAX HE MPOHCXO- 
AMT. 

Uto6nl NOMYYNTS CHOpbl, HeEOOXOAHMO BBeCTH B MUKpOKaMepy CpeAy, Ac- 
(PHILHTHYIO MO a30THOMY MMTaHHMio, SaMcHy Cpe CiledyeT NPOWSBOAMTb He 
CIMUIKOM PpaHO H He CJIHWIKOM 103qHO. Y Cl. saccharobutyricum noc.le cMe- 
HbI Cp@/bl GO.IbLIHHCTBO KCTOK yTOJMaeTCca, npHoOpetaad KOCTPHANAJIbHYIO 
OpMY; B HUX MOABIAIOTCH OTJOKCHHA TPahYyMe3bl, Pas-THYAMBIC 6e3 NoKpac- 
KH. Ho 3peambix cop Ha Tako cpefe MOUTH He c6pasyetca. Jia 3aBeplicHusn 
cnopoo6pasoBaHisa HeCOXOAMMO 9TY Cpesy B HameKailee BPeEMA 3aMCHHTb 
Bonolt. Tip 3sToM NosaBsAsiomiee OOMbLIMHCTBO KJOCTPHANEB NpcBpallacrca 
B CHOPbl, B TO BPeMA KaK YILeeBLUIMe BereTATHBHBIC KCTKH APAXICIOT MH TH- 
3UPYloTCaA. 
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ITporuBonosoxHaa KapTuHa HaOsuOaeTca, KOrZa B KYJIBTYDY, COocToa- 
MY!O H3 CM@CH BereTaTHBHbIX KJI€TOK MH KJIOCTPHANeB, CHOBa Nomaerca 60- 
ratad THTaTeibHaa Cpeqa. B aTOM Calyuae BereTaTHBHble KeTKH BO306HOB- 
JIAIOT Pa3MHOMKEHHE H BCKOPe 3aNOJIHAWT BCe Nowe S3PeCHHA, a KJOCTPUANab- 
HbIc @OpMbI NorMOalor uw AM3upyroTcas. 

‘ITO KacaeTcs cnop, oOpa30BaBlHxca B MUKPOKaMepe, TO Nocv1e HeCKOUIb- 
KHX JHeM BbIMepKUBAHHA (AA NOTHOrO CO3Pp€BaHHA) OHH MOFyT O6ObITb CHOBAa 
NPOPalleHbl WH WHKJ PasBHTHA NOBTOpeH, 


Tlono6ubie ke pesyAbTaTH ObWIH Hamu NOJYYCHbI C KyJbTypol B. ace- 
toethylicus (puc. 6). 





A 5 


Puc. 6. Bug kyaptyppr B. acetoethylicus B npotouHoii MHKPOKaMepe: 
A-—una G6oratot nutaterpnoli cpeqe; B—nocne 3aMeuHbl ee 6e3a30TucTolt cpeoii. 


Takum 06pa3o0m, cyab6a MHKPOOHBIX KJICTOK ONpenqesseTcA Kak HX HHH- 
BUAYaJIbHBIMH OCOOCHHOCTAMH, TaK H YCJIOBHAMH OKPyKalouleh cpenp. Pas- 
BUTHE HeoOpaTuMo: npeszcnoposple MOPMbl HOO AOWDKHBI Npe€BpaTHTbcaA B 
SPeJble CMNOPbI, AHOO norn6uytb. Bepuyreca B coctosnue BereTaTHBHOIO pa3- 
MHOXKCHHA OHH He MOFYT, a NOSTOMY IPH OOBIUHBIX MeTOaX MOJLCYeTAa 2KMBbIX 
KJI€TOK (MOCeBOM Ha arap HIM cnocobom NPCAeIbHbIX Pa3sBeReHHi) OHH By- 
AYT OWHOOUHO MpHHATHI 3a MepTBIe. CKa3aHHoe NOATBEPKAaeTCH COOTBeT- 
CTBYIOWHMH ONbITaMH (puc. 7). 

B revenue mepBpix cyToxk PaSBATHA KYJIbTYPbl KOJIMYeCTBO XKUBBIX (TOU- 
Hee, CMOCOOHBIX Pa3MHO*KaTbcA) KIeTOK B ipewetax TOWOCTH Merona 
COBMaaeT ¢ OOWIMM 4HCJIOM KsIeToK. Ha BTOPble CYTKH, KOrMa 4aCTb KJeTOK 
N@NHHaCT OTMUPaTh, a OCTa/IbHbIe MpPHCTyMaIoT K clopocOpa30Balluw, Kounue- 
©TBO *KHBBIX KJICTOK CTAHOBHTCA HAMHOFO HUXKe OOLLET YHCJIeCHHOCTH. B nawb- 
H€HLIEM KOJIHYECTBO XKMBBIX KJICTOK NOCTCN€HHO MOBbIIMAeCTCH, XOTH TOBOPUTh 
O BO3OOHCB.1IeEHHH pa3MHomenns KYJIbTYPbl HeT OCHOBaAHHH. OueBHaHo, 
NOBBHNCHHE CBA3AHO C TeM, 4TO HeCMOCU6HBIE Da3MHOMKAaTbCA KJIOCTPHAHH 
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HpeBpallaloTcs B CHOpPbl, KOTOpble Ha CBEKHX Cpelax MOTyT Mpopactat fi pa3- 
MHOMKATbCA. 

Bonpoc 0 6HOOrHYeCKOM 3HaYCHHH CHOP BbIsbIBAeT PasHOrMacy7. Muo- 
re ABTOPb! He CorallatoTcA NPHSHaTb HX 3a POPMbI, 3aBepulalOWlne AKHS- 
HCHHBI HK OaKtepnii (Williams, Lamanna nu ap., 1992). Kak H3BeCTHO, 
BCAKHIL XKUSHCHHbIL INK 3akalunBaetca (POPMHPOBaHHeM OCOObIX penpo- 
AYKTUBHBIX KJICTOK — NOMOBBIX HJIH OCCHOJBIX, KOTOPbIe Cy AKaT CBASYIOULAM 
SBCHOM MCKAY ABYMA MOKOJCHHAMH, OT POAKTCAbCKOrO OplaHH3Ma B HEX 
He@peXOAHT MHNHMAJIbNOe KOJIMUeCTBO, KOMMOHEHTOB (riaBiubiM OOpa3oMm, Hy- 
KICONPOTCH/10B), OC3 KOTOPBIX CleAYIOUMMH WK pasBuTHA Ne cMOr Obl Ha- 
UaTbCA H HWITH CBOHM HOPM@IbHbIM MyTeM. CBOlicTBa, He CBA3aNMbrle € 9TH- 
MH KOMIIOHCHTAMH, NOTOMCTBY He MepealoTcsa H NOITOMy He MCTyT CYHTdaTb- 
CH HACC TCTBEHIDbIMH. 


5G 
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é 
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xe Ss 
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Puc. 7. Poct kyaptyppt B. saccharobutyricum B KU AKON 
KapTOpebHOH cpele: 


J} —o6uaxs aHeMeHHOCTD K1eTOK; 2 — YHCCHHOCTb IipeACNOpoBbix 
H CMOpoBhIX (opm; 3 —- YHCMeHHOCTb K-TCTOK, CHOCOOHbIX LABATb POCcT 
MPH OUpedeteHHH WO MCTOY MpedeIbHbix pa36aBeHHe. 


Orpeyaior JIM yKa3aHHbIM TpeOoBaHHAM G6akTepHasbuble CMOpbl? 

Kak yoKe 6bLIO0 OTMCUCHO, BO BpeMA cnopoo6pa3s0BaHus B KJICTKe Mpo- 
HCXOLAT CTOJb CJOXKHbIE MCPeCTPOHKH, CBASAHHBIC C yTpatToi Oombwel wacTH 
CC COACPIKHMOFO, UTO OAHO 9TO AaeT OCHOBAHUC COuIMKATb CNOPb C penpo- 
AYKTHBHBIMH KIcTKaMH. Kpome Toro, He Bce cBolicTBa, Mepemarouneca MmpHu 
BCrCTaTHBHOM Pa3MHOAKCHHH (TYTeM AeeHHs MOUKOBAHHA), COXPaHAOTCA 
nocae cnopoo6pasopanusl. [prpetem HeKoTOpble NPHMeph. 

Kak W3BCCTHO, aanTHBHble (epMcHTbI BbIPAOATLIBAIOTCHA KICTKOH He 
cpa3y, B CBA8H C YeM MPH BbICeBC MHKpOOOB Ha cpesy Cc COOTBCTCTBYIONIH- 
MH YIICBOLAMH MpOHCXOANT 3ailcpxKa pocta (ar-cpasa). Ilocae Toro kak 
KICTKa «HACTPOHTCH® Ha CHHTC3 adanTHBHbix cbepMeHTOB, MpuoOpercHHanr 
CYO CHOCOGHOCTh GyMeT MepeAaBaTbCA NOBbIM NOKOJTCHHAM BereTaTHBHbIX KJe- 
TOK, H WO3TOMY NP cJleAyIOULNX MepeceBax PocT KYJIbTYPbl 6yieT HadHHaTb- 
ca 6e3 BeAKOll 3agepxKH. TInnaepoit (1957) ycTaHoBJeHO, TO nolo6naa 
KapTHHa HaG.1Oactca, B YaCTHOCTH, Y Cl. acetobutylicum B ornoulenun dep- 
MCHTOB, HEOOXONHMBIX 18 COpayKHBaHHA KCH-TOSBI. Onuako CTOMT JIHLIb 
GakTepHaAM Ha KCIJO3HOH cpene MpeBpaTHTbesa B cnopbl, Kak NOBbIMICHHaA 
CHOCOOHOCTh K CHHTe3y WaHublx (PepMeHTOB HeMeATENHO UCTesAeT (Mepyca- 
mumekuil, 1957). CaenoBpaTesbio, NOBDbIIMCHHE 9TOH CMOCOOHOCTH B JlaHHOM 
cyuwae HE ABIANeTCA HACeACTBCHHEIM CBOHCTBOM. 

IIpn HempepbiBHOM BeTeTaTHBHOM pa3MHOACHHH B reucHne 2] HA Ha 
MpoTOUHOH cpene c 0,6% GyTaHoa alleTOHO-OyTHOBbIe 6akTepHu CTaJH 
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Oolee yCTOHYNBBIMH K 3TOMy BeulecTBy (IInHaeBa, 1957). Ho ecau matTb 
KYIbTYpe 3aCNOPOBaTbCa, a 3aTEM MpOpacTHTb CNOPbI B OTCYTCTBHe OyTaHo- 
‘Ta, TO MOBBINIEHHaAA YCTOHUMBOCTb HCYe3HeT (Taba. 4). Tombko Nocwte oueHb 
NPOOJKUTEIbHOTO (200-aHCBHOrO) KYJIbTHBUPOBaHHA Mp MOcTeMeHHO BO3- 
PacTarolulHX KOHUCHTPalluAX OYTAHOa YCTOHYHBOCTh K HCMYy He TOJIbKO JO- 
CTHracT cule 6071ec BbICOKOTO yYPOBHA, HO H HauwHaeT NepemaBatTben yepes 
CmOpbl (Ta61, 4). Dro AaeT MpaBo 3aK.1IOUNTh, UTO Ola MpHOOpesta Hacses- 
CTBEHIDIM XapaktTep. 


Ta6Oauna 4 
Yemotiauecem’ K 6ymanoay Kyabmypet Cl. acetobutylicum, adanmupoeannot 
6 YCAOBUAX HeNpepbleHOeO PAI3MHOICEHUA 


PocT kyabTyp, IpWyyaBiuiuxca K 6ytTaHony 


~—-—-+. Oe ee mre re ee ep ee a me 





KoHUCH- Poet rie 
¢ ¢ 
Pa RoUspoHiOl B TeyeHnHe 21 WHA B TevenHe 200 mHet 
% , KYJbTy pbi ps Se, wae es Be ds -— aa See 
BHereratup~ |. NOCH <NOs. |} py pereTarupe), “OC Mos 
Hom coctoanHu}] PO96pas0- ‘yoy coctonuun POOC6paso- 
HaHusI ie BaHHA 
: ee ial | ae ae eae 
0,4 + ++: ++ aaa ++ 
0,6 a5 or Se ae 
0,8 =. + + +++ ++ 
1,0 = ae = naa saa 
1,5 me = i cae pa 
ay 2 = = ++ ++ 
255 -— —_ — + ot 


* + + xopomHa pocr 6 nepByic CyTKH; + xopomHi pocr Ha BTOpLIe cyTKH; + cma6biit 
poct; -~- OTCYTCTBHe pocTa. 


Kak 6bL10 MoKa3aHo padoramu Vi. B. Muuypuna, opraHH3m Ha paHHHXx 
CTaQHAX CBO€rO Pa3BUTHA HavOoec MAaCTHUCH H BOCIIPHAMYUMB K BHELUHHM 
BO3eHCTBHAM. B kavecTBe NOKOALMXCA (OPM GOakTepHabHble CHOPbI OUeHD 
YCTOHUMBbI K HeONarompHATHbIM ycIOBHAM. Ho B MOMeHT UX NpopacTaHua 
IpOHCXOAMT Pe3KHH CKa4OK: MOKOMHLaACA (hOpMa cpa3y Mpesnaiaetca B 
IOHYIO, H CCAOBAaTeJIbHO, B HanOOJee YYBCTBUTCJIBHY!IO BETeCTATHBHYIO KIeTKY. 
Hanpumep, mpopactaiouuie cnoppt B. megaterium nn o6pa30paBulneca 43 
HHX MepBbie Be-TpH BereTaTHBHble K.ICIKH 3HAYHTeAbHO MeHeC YCTOHUHBBI 
K HOPCyJbasouy, eM BereTaTHBHble KJeTKN B Oovlee NOSANML MepHoy cBocro 
pa3BuTHa (puc, 8, no RanHbIM Eropopol). CKka3aHHoe NOATBepxKMaerca mps- 
MbIMH HaO.1OMCHHAMH 3a KY.IbTYPOH B MHkKpoKaMepe. IIpn BiieceHun B Hee 
Hopcyibasola Hayapiuecca MpopacTauwe ciop mMpekpalaerca, Tora Kak 
BereTaTHBHble KCTKH MPONOWDKAIOT PASMHOMATHCH, 

YCTOMUHBOCTh NpOpactalouliix CMOp MOKHO MOBbICHTb, NOMCCTHB HX 3a 
2—3 uaca MO mpopactanua B cla6nIh (2 Mr%-nbti) pacrBop Hopcyabdaso- 
ma, 3a 9TO BPeCMA B HHX ycneBaiworT BbIPAaGOTAaTbCA COOTBETCTBYIOWINe 3aLluT- 
HbI€é M€XaHH3Mbl, HW MOCJe BbICeBa Ha YalIKM OHH OOHAPYKAT TaKyio *Ke BbI- 
COKYIO YCTOHYHBOCTb K HOPCy/Iba3souly, KaK HW 3PeJIble BEreTaTHBHbIC KJICTKH 
(puc. 8). 

H3n0KeHHbIe BbILIe MaHHbIC NOATBEPAAAIOT, UTO MO CBOeMY 6uHOOrHUe- 
CKOMY 3HaueHHIO OaKTePHaJIbHbIe CNOPHI MOTYyT ObITb WOCTABACHbI B OLMH DAN 
€C OCTA@IbHbIMH PeIMPOAYKTHBHbIMH KJICTKAMH, CJIYKAULHMH CBA3YIOULMM 3Be- 
HOM M@XKIJLY POXHTCJIbDCKHM H JLOUCPHHM NOKOJICHHAMN. | 


3 Tpyan Ha-ra mMukpo6uosorun, son. 6 
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34 H. Il. Hepycaaumckuau 





Ilpomuecc pa3BUTHA H CBA3b Cro c pocToM. HekorTopple u3- 
MCHEHHA, CBASAHHbI€ C XOMOM Pa3BHTHA, HOCAT M1aBHbI xapaxtep. [locte- 
NeHHO MeHAIOTCH, HaNpuMep, POpMa KICTOK HW COOTHOIWeHHE Me*KAY ALPOM 
H IHTOMIA3MOl, NOHHKaetca Oa30PuIHA MpOTONMASMbl, YCHJMBaeTCH WAH 
ocla6eBaeT CHHTe3 OTHebHbIX depMenHToB. Ho 3ru MaaBHO MporeKaloulue 
Mpowecchl BPeMA OT BPeMeHH MPHBOMAT K OOMee peskKHM Mepecrpohkam Ku- 

BOH CHCTeMbI. B CBH3H C 9THM B KJleTKe 

BbIMaaloT OTCYTCTBOBABLUHe pace 
ma BKICUCHHA (BOJIOTHH, TrpaHyvie3a, 

7 MUP), MOABJIACTCH CHMOPOreHHoe 3epHo, 

} a 3aT€M H CnOpa, BO3HHKaIOT HOBBIC 

(usvosIorHyecKHe CBOHCTBa, Hallpu- 

M€p CMOCOOHOCTh K OO6pa30BaHHloO Ka- 

KHX-JH60 MpOAYKTOB, KOTOpPbIe B Ha- 

YaJIbHbIM NMepHoO pa3BHTHA He oOOpa- 

30BDbIBaJIHCh. 

Takoro pojla 6ovlee CJIOXKHbIe MIpo- 
IeCChl Pa3BHTHA OObIMHO PacraarwrTca 
Ha HeCKOJIbKO MOCJI€QOBAaTeJIbHBIX CTY- 
neHeH Hau cTanun. B TreyeHne KaxKOH 
M3 HHX B KJI€ETKe H@KalJIHBaloTca He- 
OOXOJIMMbIe MeTAaOOJHTbI, CO3aloTCH 
OmpeteIeHHble (e€PMeHTHbIe CUCTeEMBI, 

> llepecTpauBaloTca CTpyKTypbl (Haripu- 
0 2 fs 2? 5@ Mep, XOHAPHOCOMHbIH almapaT), Ko- 

KOHUCHMPAUUA dOpcymbe@azvna,Mé%  TOPble CJy2KaT MeCTOM MpoTeKaHuaA 
OT C/IbHbIX OXOXHMHUSCKHX NpeBpallle- 
HHH HW Op. IIpouciienmue cTpykTypHo- 
(PUZHOJIOrHYeCKHe H3MCHECHHA ABJIAIOT- 
CA MpeANOCbLIKOH AAA NpoxomMeHHA 
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Puc. 8. Poct kyabtypp Cl. megaterium 
Ha MACHOM arape C Pa3JIHUHbIMH O3aMH 
HOpcyba3ona, BbICeB C MKHAKOH cpesbt: 


1—B MOMeHT MpopactanHa GonmblIHHCTBa cnop 


(yepe3 3 uwaca Mocne 3aceBpa B MKHAKOCTbD); 2— 
nocie O6pa30BaHuA NepBbiX ABYX-Tpex BereraTHB- 
HbIX KeTOK ({4epes 10 yac.): 3-- Mocne O6pa3o- 


CAeEyIOUleH CTaMWH Pa3BUTHA. 
BnowHe MOHATHO, YTO YyKa3aHHbie 
(PusHOMOrMYeCKHe MepecTPOHKU MOJIK- 


BaHHa no 20-30 KneTOK H3 KaxKMOH cnoppl; 4 — 

B MOMeHT MpopacTaHuA CNOP, HaXOZHBUIUXCA 3 Wa- 

ca @O Mpopacranuna B cpene c 2 mr% Hopcyb- 
da3o.ia. 


HbI ObITb CBH3aHbI C H3MeHEHHEM TIOT- 
peOuHocteH opraHH3Ma B- yCJIOBHAX 
cpeabl. Boilie 9TO 6blIO MposeMOoHCcT- 
PHpoBaHoO Ha TpHMepe cropoo6pa3o- 
BaHuA y OakTepuHii. 

IlepBbIM H CaMbIM H3BeECTHDIM TPHMePOM PH3HO/OrHYeCKHX 39TANOB pas- 
BHTHS| MOryT CJIYKHTb CTANHHHbIC H3MCHCHHA paCTeHHH, MpOMCXOAAMLHE B 
TOUKAX pOcTa, KOTOPble JleKAaT B OCHOBe NaJIbHeHWAx POpMOOOpa3zo0BaTC.Tb- 
HbIX Mpoueccos (JIlpiceHKo, 1948). 

PaOotasd c MHUKPOOHbIMH KYJIbTYPAMH, HeJIb3A 3a0bIBaTb, UTO OHH ABUIA- 
IOTCA NONYIAWUHCH OZHOKJeTOUHBIX oco6eH. TloHaTua «pa3BUTHe KYJIbTYPbI» 
HM «pa3BHTHe MHKPOOHOH OcOOH» He coBNnanawrTr MexAy co6o1. Hanpumep. 
cnopoo6pa3so0Bahue y OakTepHasbHOH OCOGM HayHHaeTCA C NOABJICHHA B HCH 
CNOPOrcHHOTO 3e€pHa HM 3aKAHYMBAaeCTCA BbICBOOOMACHHEM 3PesIOH CHOPbI H3 
JH3HPOB4HHOH MAaTepHHCKOH KJeTKH. Mexay TeM XO Ppa3BUTHA LUCIO 6ak- 
TePHaJIbHOH NOMYJAWHH XapakTepH3yeTCH MOMeHTOM MOABJICHHA NepBbix CMo- 
pooOpa3yloulux KJeTOK H TOCTCMCHHbIM YBCJIMUCHHEM UX YHCJICHHOCTH B 
AaJIbHCHUICM. OOHMAbHOe A30THOR MMTAHHe YCHIMBACT POCT, HO MeLUaeT CiOpo- 
OOpa3scBaHilv; Mp HeMOcTaTKe a30Ta HaGwmosaetca OOpaTHoe, IlosTomy co- 
OTHOWCHHE MCKAY (a3saMM POCcTa KYJIbTYPbI H XOJOM ee pa3BHTHA (cyqA oO 
MOCIeAHEM IO CHOPOOOpasoBaHHIO) MOxKeT cMeulaTecn (puc. 9). 
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Puc. 9. CxeMa pocta Hu pa3BHTHA JBYX 

OakTepWasbHbIX KYJbTyYp C HHTCHCHB- 

HbIM (A) u ocma6ieHHbIM (5) cnopo- 
o6pa30BaHHeM: 


d@—TYTH pa3BHTHA OTNGIbHBIX KeTOK; 6 — 
CYMMapHble JaHHble AaIs Beef Kybryppl. ITe- 
pHon pa3sutTua: /f — sm6puonanbupit: J] —- 
Moonoctb; J//—spenocts, /V— crapocts: 
{— BereTaTHBHaA pa3MHOXalollanea K7erKa: 
2 — mpexcnoposas dopma: 3 — KnerKa c AUud- 
chepeHuHpoBaHHoH cnopof BHyTpH; 4— cBo- 
Oomnaa (3penaa) cnopa: 5 — ormuapatomaa 
K1eTKa, 
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36 Sa A 2 Hepycanunckuu 





BuMAnve ycOBUH Cpesbl Ha pocT HW (PH3HOIOrMYeCKHe Mpouecchl (HalpH- 
Mep, CHHT€3 @HTHOHOTHKOB) TaKKe MOMKET He COBMAMAaTb. 

B CBA3H C 3THM He@JIb3H COMIaCHTbCH ¢C NONBITKAMH MPpHypOUNBalTb LOSB- 
J€HHE ONPCAeICHHbIX (POPM HAH MpHOOpeTenHve KYJIbTyYPOH OMNpCAeJIeHHbIXx 
(bUSHOVIOPHNCCKHX CBOHCTB K TCM WIH HHbIM (pasam pocta (Henrici, 1928; 
Sherman a. Albus, 1923). Xo pa3BuTHA KyJIbTypbl OJKCH YUHTbIBATbCA 
NapaJJiebHO C POCTOM Kak CA4MOCTOSITCJIbHbIM Mpouecc. Mmeniio u3 3THX 
cooOpaxkenuii Mbl B CBoe BpeMa (Hepycamumckui, 195la) BBcamM mpezcTaB- 
JeHHe O HeTbIPeX MepHONaX pa3sBUTHA KyJIbTYpbl: |) SMOPHOHAJIbHbIH, HTH 
IIDHCHOCOOUTCJIbHBIH; 2) MOowIozocTb; 3) 3pelocTb H 4) cTapoctb. 

Hayaso nepvHoga 3peslocTw KY.IbTypbl CNOpooOpasyloulmx OakTCpHH xXa- 
pakTepH3yeTcaA MOABJICHHEM TepBbIX MpeACNOpOBbIxX OPM, a KOHCIL ero — 
UCUC3HOBCHHEM PaSMHOMAIOULNXCA BereTaTHBHbIX K.1eTOK. Hayasio nepvona 
3peslOCTH TlagaeT Ha KOHCH JOorapHMuyecKOH (basbl pocta KYVJIbTyPbl 
(puc. 9,A), a 3akKaH¥MBaeTCA OH BO BpeMHA (asbl KOTPHMaTeAbHOrO pocta». 
Ha puc.i9,b pasBuTve KYbTypbl 3ana3MblBaeT: MepHoOd 3speocru HacTyMaeT 
TOJIbKO i BPCMA CTALUMOHAPHOH Pasbl pocTa HW He ycneBacT 3aBePLIHTbCA 3a 
CpOK, NOKa3aHHbIli Ha CxeMe. Pocr Ke KyJIbTypbl B OOOMX CyUaAX HET B 
OJMHAKOBBIX TEMMaXx, | | 

'TIponteccei PpasBUTHH, BesLyWIMe “‘K MOABJICHHIO HOBbIX PH3MO/OrMUeCKUX 
cBolicTB H ocOGeHHOCTeli, 30eCb Mbl paccMaTpHBaTb He Oyzem. HanomMHuM 
JIMWb B KauccTBe IIpHMepa, TO TIpH HaViexKallUX YCOBHAX Pa3BUTHA (HO 
jagleKO He pH BCAKHX) B KsleTKax Cl. acetobutylicum nocrencHHo BbiIpaba- 
TbIBAeCTCH ONpesesenHan cbepMeHTHaA CHCTeMa, Marollad OakTepHAM BOS- 
MOMKHOCTh OOPasOBbIBaTb alleTOH H OyTaHon. Jaa cbakTuyeckoro MponBue- 
HHA MpHoOpeTeHHoH MMH cCHOcOGHOCTH HYXHBI Cheliuduyeckwe YCJIOBUA 
Cpeabl — HHbIe, ¥eM B UCpHuOA PopMHpoBaHHA 9TO cuocobHocTu (MepycatuM- 
CKHH, 1951 6). 

Bropoli npuMep — opMHpoBaHve CHOCOOHOCTH OOpa30BbIBaTb MCHHIMA- 
aun y Penicillium chrysogenum, Monogok MUMeMN K 3TOMY NOUTH He CMO- 
co6eH. B. mpomecce pa3BHTHa IPH OMpeMesIeHHbIX YCJIOBHAX CpeAbl yKa3aHloe 
cBOMCTBO y Hero upesBpluaiitHo ycuuBactcs. Ho gua Pakruyeckoro oOpa3o- 
BaHHA NeCHHUMJJIHHa HYKHbI CBOH OCOObIe yCIOBHA, B YaCTHOCTH HEAOCTATOK 
nerkKO yCBOAEMBIX HCTOUHHKOB C uN w¥ C1aOOMcOUHad Pe€akKUHA CpCAbl (He- 
poHosa, 1958). 

Ha cpemax, OarOnpHATHbIX Ws NCHHILHJWIMHOOOpa30BaHHA, TeIYOHHHDIL 
MHIMeIHH He pa3sBuBacT KoUNANeHOCHeB. Ha Apyrux cpcAax B yeNOBHAX MIy- 
GUNHOTO BbIPALLMBaHHA MPOHCXOANT OOH/bHOe KOHHANeEOOpasOBaHnue, HO CHH- 
T@3 MCHHIUMIIHHa MPH 3TOM MOUTH OTCYTCTBYET. 

TakuM o6Opa30M, pery-1HpOBaHHe yCOBHH CpcAbl CYKUT KNOYOM K yIl- 
PABJICHHIO PaSBHTHEM MUKPOOHHIX KyJIbTyp. I]pH NMOCTOAHHDIX yCIOBHAX Cpe- 
bl PaSBUTHC OCTAHABJIMBaCTCH Ha OMHOH TOUKEe, OCTAIOTCA TOAbKO POCT H 
BCTOTATHBHOG Pa3MNORKCHHE KJIETOK, KaK 3TO OblBaeT TPH NPOTOUHOM KYVJIb- 
THBHpoBaHHH. IIpu HaaexkalleM H3MeHeEHHM YCJIOBHH CpeAbi KyJbTypa Mpo- 
XOMHT CTaMHH WH MepHosbl cBoero pa3BuTus. LipH 3TOM ee pasBHTHE MORKHO 
HaNPaBHTbh .1H60 NO OAHOMY, AHOO NO Apyromy DycuJly. 


BbI BO JI bl 


1. PaccmoTpeHbl BaxkKHelilve MOKa3aTeIM pOCTa MHKPOOHDIX Ky/IbTyp B 
CTaWHMOHA@PHBIX HU MpOTOUHBIX Cpeax, NpHBeAeHb! MOPMY bi WIA BLINHCIC- 
HHA CKOPOCTH pocTa, BeJIHUHHbI GOHOMACCHI KYJIbTyPbl H MpOROJKUTCABHOCTH 
rcilepalilyH. 
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2, Jlanbl XapakTepHCTHKA pa3BHTHA OTeJIbHbIX MHKPOOHbIX OcObeH H Le- 
JIBIX NONYJIAWHH (KysbTyp), a TakKe B3aMMOOTHOLeHHe MeKAY pocToM 4H 
pasBuTHem. Ha mpumMepe cnopoo6pa3o0BaHua y OakTepHh Moka3aHbl CTaHl- 
HOCTb H HeOOpaTHMOCTb Mpolecca pa3sBuTHA. 

3. PeryHpysa yCIOBHaA cpesbl, MOKHO YIpaBJIATb POCTOM H Pa3BHTHeM 
MHKPOOpraHi3Mos. 
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ro. M. @penKkerno hw M. K. KapneuKo 


COOTHOIEHHE MEXKILY 9HEPFETHYECKHMH MPOWECCAMH 
Y HEKOTOPbIX OBJIMTATHDbIX H ®AKYJIBTATHBHbIX AHASPOBOB 


(Hucturyr MHKpo6xHosorun AH YCCP) 


«bpoxkenie HW AbIXaHve — 3TO ABA KpaeyroJIbHbIX KAMHA, Ha KOTOPbIX II0- 
KOHTCA CyULeCTBOBaHHe Bcero #KHBOrO MUpa» (OuHresprapaAT, 1944). Kak us- 
BeCTHO, MHOrHE MHKPOOPpraHH3MbI MOTYT YAOBJETBOPATh CBOM 9HeEpreTHyeckHe 
NOTPeOHOCTH MPH MOMOLIM MpoleccoB AbIXaHHA WH OpoxReHHA. OTO uMeeT OOQuIb- 
WOH OnOMOrHYeCKHH CMbIC. OHakoO H3YYeHHIO B3AHMOOTHOLUCHHH MeKY 
MmpoleccaMH JibIXaHuA HU OpoRKeHHA Y OTIEJbHbIX BHUOB MHKPOOOB B pa3JIHy- 
HbIX YCJIOBHAX YACJIAOCb MaJIO BHHMAHHA, XOTA STOT BOMPOC Obl MOAHAT elle 
Ilacrepom. Ilomumo BbiacHeHua 6NOJIOrHYeCKOTO 3HaYeCHHA B3AHMOOTHOLMeHHH 
MeKAY 9HeEPreTHyeCKHMH TpouweccaMu y MHKPOOpraHH3Mos, Mepey Ncc1eoBa- 
TEJIAMH OTKPbIBaIOTCH MePCNeKTHBHI peryJHPOBaHHA STHX NpOWeccoB B HHTepe- 
cax IpakTHKH. 

Mob! u3y4aJIH B3A@MMOOTHOMeCHHA MEK LY MpOkeccaMuH AbIxaHHA WH OpomKeHHA 
Y Pa3JIHYHbIX MHKPpOOoB, MPHMeHAeMBIX B TIPOMBILWICHHBIX OPORKeHHAX HU OT- 
JMYAIOIWAXCA WO HaJIHYH!IO DbIXaTeJIbHbIX (PCEPMeCHTHBIX CHCTe€M HM IO Hx OTHO- 
WIeHHIO K NaplnadbHOMYy aBAeHHIO KHCAOpOna BO3MyXxa. 

Bce OHMOXHMHueCKHe HCCJIeLOBaHuA MpoBosHANcb Kaprenko. Hexotoppie 
paOoTbl MpopexeHbl B Halle Mad6opaTopHu u ApyruMu coTpyAHHKaMH (He- 
nomMHauen, [laceuHuk Hu ap.). 

Hecmotpa Ha TO, YTO OHOXMMHA ONOOTHYeCKOrO OKHCJIEHHA H3yyeHa O- 
CTATOYHO LCTaIbHO, LO HACTOALLeETO BPeEMeHH NPHMeHHTebHO K MHKPOOpraHHs- 
MaM IOHATHA WbIxaHve HM OpomweHve Pa3HbIMM aBTOPaMH OMpeesAIOTCA I10- 
pasHomy. Tax, Credencon (1951) cuntaeT, uro «K MHKPOopraHH3MaM Tep- 
MHH «JbIXAaHHe> MOKHO IIPHJIOKHTb JIMIUb B CaMOM LIMPOKOM eYro CMBIC.1e 
H B MIpaKTH4eCKHX ILeJIAX HM MO2KHO IIOJb30BaTbCA AIA OOO3HAYCHHA JO6OTt 
XHMHYeCKOH Pe@KUHH Kak a9poOHOH, Tak HW aHaspPOGHOH, pH MocpescTBe KO- 
TOpOH KsJleTKa ocBoOoxKMaeT aHeprHio». OnHako Bappon (1954) ormeuaert, 
UTO «HET HEOOXOJHMOCTH JIA BBeEACHHA IIPOTHBOPeyHBOTO. MOHATHA aHaspob- 
Horo AbIxaHHA». Muxaun (1956) noqguepKuBaeT, YTO ONPeAeAAT TAMKOIN3 
WJIH Opowenhe Kak aHagpoOunoe AbIXaHHe HempaBHAbHo, Ene Bax, aananuy 
H KocTblues B CBO€ BPeCMA YKa3bIBa.-1H Ha 3HaucHHe B J{bIXaTeJIbNOM Mpolecce 
OKCHOMOTHYCCKHX ABJICHHH. CylecTBeCHHbIM JIPH3HAKOM JIbIXa@HHA sABIAeTCA 
BOBJICUeHHe B STOT MpOlecc AKTHBHPOBaHHOPO MOJCKYJAPHOTO WIM MepekKuc- 
HNOrO KHCIOpOa, B TO BPCMA Kak IPH OpOKeHHH KOHEUHBIM AKILeENTOPOM Bo- 
opoda ABJIACTCA KaKOC-HHOYAb OpraHnyeckoe BeuICcTBO. BcemM, KoHeUHO, H3- 
BeECTHb! ClelyroutHe (akTopbt: |) lmpH jbIXalHMit Ha YreBOLaXx JIbIXaTe.IbHbtll 
KOIPMPALHEHT paBell WN OH30K K eHHHe; 2) IA OOpazsonannA OAHOro ul 
TOPO KC KOIHYCCTBA KaIOPUH MPH JIbIXAaHHM PacXO/lyeCTCA 3IAUHTeIbHO MeHb- 
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le YrvIeBOOB, 4eM pH OpoxeuHH; 3) pH npw wbIXaHHH CYLIeCTBeHHO He Me- 
HACTCH, B TO BDGMA Kak MIP OpoOoxKeHHH ‘HakallJIMBalOTCA KUHCJIOTbI WIM Mpo- 
AYKTbI HX WpesppalileHua; 4) mpoleccbl AbIXaHuA H OpoxweHuA yrnerawtca 
CNeUHMHYeCKHMH AAaMH, 

IIpouecc 2bIXaHHA CO BCeEMH ero MepeuHCJICHHbIMU TIPH3NakaMIl, Kak yoxKe 
VIOMHHaJl0Cb BbIMe, ONHCAH Y MHOTHX MHKPOOpraHH3MoOB, OOsaTaIOWlHX O- 
HOBDCMeHHO Cioco6HOCTbIO K 6poxweHulo. [lostomy MbI CuHTaCM HeOOXOAH- 
MbIM Y€TKO PasrpaHHyHTb O6a NOHATHA HW paccCMaTpHBaeM AblxaHHe Y MHKPO- 
OOB TOJIbKO Kak OKCHOHOTHYeCKHH IIpolecc, B KOTOPbIH B KauecTBe KOHEYHOrO 
akllenTopa BOsopowa BKWOUaeTCAH KHCOpoA, CooTHOWeHve MexKy mpowec- 
CaMH JbIXaHHA H OPOXRKeHHA MbI H3y4uaNH y OOMNTaTHbIX aHaspoboBn (TriaB- 
HbIM 06pa30M u3 poxa Clostridium), y (bakymbTaTHBHbIX aHadpo6op (MO- 
‘TOUHOKHCIbIe OakTepHH, CTaHOKOKKH, Apow KH U Jp.). OcHoBuHble Mate- 
DHaIbI MO H3YYeHHIO STHX TIpoleccoB y OOJIMTaTHbIX aHa3poOo0B YaCTHUHO 
yxKe ONyOHKOBaHb! (PpeHkeslb, 1956). TlormoujcHue Kucnopowa HepasMHoO- 
KAIOWHMUCA KeTKaMH Hu3y4aoch y Cl. Welchii, Cl. butyricum Prazmo- 
wsky, Cl. acetobutylicum, Granulobacter pectinovorum, Cl. felsineum, CL. 
sporogenes. 

YcTaHOBJIeHO, YTO STOT Mpolecc COOTBeETCTBYeT AbIXAHHIO, TAK Kak JbixXa- 
TEIbHbIA KOSPPHUNEHT PaBeH WAU GO/IM30K K eCAHHHIe, KOJIMYeCTBO H3pacxo- 
OBaHHOrO YIrvieBOJla 3HA4HTeJIbHO MCHbUIe, YeEM pH 6pormwKenunH, pI 6.1430k 
K HelitpambHomy. IIpH 3TOM MpOHCXOANHT AeMHHepaTH3alua HeopraHvuecko- 
ro dochopa cpeAbl c OOpasoBalineM cro oOpraliMmuecKHx coeqHHenHH. IIpomecc 
vrHeTaeTCA CneuwnDuYeCKHMH aAgaMH (DpexKetb Hu KapneuKo, 1953). 

CarelyeT OTMETHTb, UTO VY HEKOTOPHIX aHaspo6oB MOKa3aHoO HaJMuNe JbIxXa- 
T@IbHOrO Tpowuecca He TO.IbKO B IIPHCyYTCTBHH cyOcTpaToOB AbIXaHHs, HO H 6e3 
MHX (SHROTeHHOe JIbIXaHHe). 

Bee H3y¥eHHble HaMH ala9pOObl MOTPeOJIAIOT MeHbUIe KHCMOpORa, 4eM (pa- 
KYJIbTaTHBHble aHagpobnl St. lactis, He OOajalolulie TEMHHOBbIMH JLbIXaTeJIb- 
HbIMH cHcTeMamyH, u Staph. pyogenes, KoTOpbId WMecT TOJHbIH HaOop dep- 
Me@HTHBIX JbIXATCJIbHBIX CHCTeM. 

KakoB Ke M€XaHH3M JbIXaHUA Y HCPaA3MHORKAIOULUXCA K.IETOK aHa3poOoB? 
QuTesIbrapAT MOKa3a, UTO MYTH JbIXaHHA HM OpomRCHHA y ApoR«KeH PasJIM4HbI. 
[Ipu OpowKeHHH HAeT paciicnwienhe WecTHWICHHOH yrvlepoAIOH well Ha ABe 
tpHo3bl. [Ip AbIxXaHuu, NO OuresbrapATy, MpOWCXOAHT MocTenecHHoe yKOpo- 
UeHHe yruiepOAHOH Wenn C OTUeNeCHHeM KaoKAbIM pas 10 OAHOMY yrvleposHo- 
My aTOMy. 

Jia BbIACHeCHHA HEKOTOPBEIX CTOPOH MeXaHH3Ma AbIXaNHA y anaspoOoB 
HaMH ObIH IIPHMeCHeHbI cHeluduyeckne SAbl JbIXaHHA UH OpoxKcHHA — 
NaF, 2,4-mnHutpodeitor, NaCN. Kak u3sBectno, NaF — cneuuduyeckuh ag 
3HOVIa3bI. ON WeucTByeT TaKKe Ha KaPOOKCHJa3} MHPOBUHOTpaAHOUW KUCJIOTHI, 
Ha  (bocworoKoMyTa3y H Ha pa3Hble docdata3sbl; 2,4-qHHHTpPOMenHo 
(HH®) — cneuncduueckuh aq dochopuaupoBanua vu, HakoHen, NaCN — ag 
AbixaHHa. Ou O0KMpyeT AbIxaHHe Ha 95S—100%, Ho, Kak MoKa3aaq Bap6ypr 
(Warburg, 1949), yriieTaer Mac.IMHOKHcwIoe OpoxKenue, TIpuH 3sTOM TwaBHBbIM 
o6pa30mM yrHeTaeTcaA Mpouecc BbIAeJICHHA BOMOPOa, HO HE Pa3JIOKeHHA Ca- 
xapa. 

Bce NpHMeHeHHble HAMH AbI yrHeTawu MoTpeOmenne KHCMOPONa UM BbINe- 
euHe CO g y BCeX H3YYCHHbIX HAMM O6JIMraTHbIX alla9poOon. NaCN ue oxa- 
3bIBaJl DeHCTBUA Ha MOTpeOsleHHe KHCOPOTa Hepa3sMHOKAIOULMMHCA KJeTKA- 
un Strept. lactis. 

OHOBpeMCHHO ObLIO YCTAHOBJeHO, UTO AJIbI yrHeTaioT WH MoTpeb.IcHHe O6- 
AMPATHBIMH aHaspodamu (hocdopa u3 cpebl B a3POOHbIX H AHaIPOOHNbIX 
veroRunax (PpeuKetb H Kapnenko, 1953). CaenyeT oTMeTHTb, 4TO ASI 
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A€HCTBYIOT CHJIbHee Ha JLbIXaHHe OG HraTHbIX aHaspo6oB, 4eM Ha ,[bIXaHHe 
(PakyJIbTATHBIDBIX. 

AvaJIH3Hpyad MOYYeHHbIe MaHHbIe, MOXKNO BbICKa8aTb MpeAomox*Kenne, 
UTO AbIXaHHe y OOJHTAaTHbIX aHaspoOoB HAeT MO TaKOMY 2%Ke MYTH, Kak H Opo- 
*KeHHe, BO BCHKOM CJlyuae WO CTaAuu OOpa3s0BaHUA TPHO3. 

TpyjHee OObaACcHHTh felicrBHe NaCN, koropplii, Kak u3BeCTHO, yrHeTaeT 
WHTOXPOMHYy1IO CHcTeMy y aapo6os. Ec B nacTtosulee Bpems, no Ilocrreiity 
(Postgate, 1954), orcyrcrBHe IHTOXpoMoB y O6/UraTHbIX aHaspo6oB He AB- 
ACTCHA AKCHOMOH, TO BCe Ke MOMKHO CUHTATh YCTAHOBJCNHHBIM, Kak WOKa3a.iii 
HCCC LOBAHHA B Hallcl a6opaTopun B oriomenue Cl. acetobutylicum (Koua- 
WHHcbKa, 1907), a Take LaHHble, NOyUeHHble PyrTHMH HCCeLOBaTe.1AMH, 
TO IHTOXPOMbl OTCYTCTBY!OT Y TeX alladpOOoB, Y KOTOPbIX MbI H3yUadH AbIxXa- 
tne Takum o6pa3o0m, jelcTBHe NaCN Ha jbixaHve H3yueCHHbIX HaMH OOJH- 
ratiblX aHaapoOCB Ne MOKCT ObITb OObACHCHO YFHETCHHEM HX ILMTOXPOMHDIX 
AbIXaTCJIbHbIX CHCTEM. 

Plormomeiiie KHCTOpO,la BO3.lyXa@ Ne@PpasMHOMKAIOULHMHCH KACTKAMH O6.1n- 
PaTHbIX AaHa9POOOB OblLIO ONNCAHO PAAOM UccieqoBaTeeH. OHakoa TpakTOBKa 
9TOrO ABJICNHA Kak Mpouwecca AbIXA@HHA, BLIMBHHYTaAA HaMUu, COA3bIBawla ac 
H3YUHTb COOTHOIMeHHA MeK Ay SHepreTHYeCKHMH NpoweccaMun y OG6sMraTibix 
aHaspOOOB WIA BbISCHEHHA OHMOJIOTMYeCKOPO 3HaYeHHA 3THX COOTHOINEHHH, 
C aToH Web10 OblIH MOcTaBJCHb! ONbITH BLIPAllWBaHHA HCKOTOPbIX aHagpo- 
6oB (Cl. Welchit, Cl. acetobutylicum) 8 cocyxyuKax Bap6ypra B a9pOOHBIx 
H aHa3poOHbIx ycoBHAX. UerTkKHX pesybTaTOB B 3THX ObITaX MBI He Nowy- 
UWI, 

TlostToMy Ob MOCTaBNCIIb] HCCJICTOBaHIif, KOTOPble, KaK HaM Ka3a.10Cb, 
MOMIH NaTb ONPeACJeHHble MPeLCTABICHHA O NOTPEOHOCTAX H3YYeCHHbIX HaMH 
aHaspoOoB B KICIOPOLe BOSLYXa H O BUA ero Wa UX OPOAMAbIIDbIe CBOI- 
cTBa. B KauceTBe MOe.1eif HaM CV KWJIH TaK Ha3blpaeMble OCaabv1enlible (pop- 
MbI MHKPOOOB — KYJIbTYPbl, BbIPOCLINe H3 TOBPexKICHHbIX MporpeBomM Mmpy 
BLICOKHX TeMMepaTypaxX HAW APYrHMH BPCAHbIMH BO3;leHCTBHAMH KJICTOK pa3- 
JHUABIN. MAKVAbTATHBIBIX H OOJHTATHBIX allagpobos. 

B amen sadopatopun (Ppeukerb, 1948, JIimmunmi, 1949; Macisnix, 1951) 
ObLIO MOKA3allO, UTO AIA pocTa H pa3BHTHA ocsadcIenubix opm — Strept. 
lactis, Cl. Welchit, Cl. butyricum u ap. tpe6yerea 6O1biluaa cTCNeHD aila- 
9po6io3a, YeM WIA POCTa HOPMAJIbIIDIX KYyJIbTYP 39THX MHKpoOos. Tlaceuuk 
yeTanoBlsta, uTo KeTKH Cl. Welchii u Cl. butyricum, mporpetble py cy6ue- 
TAJIDUDIX TOMMCpaTypaXx, BbIPAcTaloT Id THTATe@.IbHbIX CPeaX TOJbKO IPH Ha- 
JHUMM HCKOTOPOrO KOJIH¥eCTBa BO3ITyxa (40 | MM Hg B aHaspoctate). Oga- 
KO TIpH OOJIbUIeM Pa3pexKcuHH BO3Lyxa (0,1 MM) pocta KyJIbTyp He Ha6.110- 
Waercs. 

OMbITbI WOKa3aJIH, YTO WAH pocTa Jake TpeOoBaTeAbHbIX aHaspobos, ta- 
KHX KaK IOBPCK-lCHHbIc MpOrpeBOM Mp BbICOKUX TeMIepaTypax, KJe€TKaM 
YNOMAHYTHIX MHKPOOOB HeOOXOAMMbI HeKOTOPbIe (MHHHMAaJIbHbIe) KoOH4e- 
CTBa KHCOpoda BOsyxa. KuHcOpOA ABJIACTCH CCTCCTBCHHbIM KOHCYHbIM dk- 
WUeNTOPOM BOLOpOAa MIpH AbIxaHHH. MomHoO mpescTaBUuTb, YTO MpH TMoceBe 
aHaspoOoB B NHTATeJbHYy!O Cpesy elle JO Hayala Ppa3MHOKeHHA OHH MOTPed- 
JIAIOT KHCOPOA BO3LYXa B Npowecce AbIXaHHA. ITOT MpPOUecc CAYRKUT Kak Ob! 
TOUKOM K Havda/ly HX pasMHOomKcHHA, Hamu TokKa3aHo OOpa30BaHve pu 3TOM 
OplaHHyeCKUX COeCAHHCHHH Mocdopa, KOTOPbIH NoTpeG.AeTCA 43 CpeAbI Mp m0- 
PlOMCHHH KHCOPO/la HEPa3MHORKAIOWMMHCA KICETKAMH OOJIMPaTHbIX aHaspo- 
6oB,. DQuepruo, OOpasyloulylocA B Mpollecce bIXaHHA, Mbl OGO3HAYaAeCM Kak 
«nyckoBylo». Mcnovib3ya ee WH Hauasla pa3sBHTHA B cpee, aHaspobn ne- 
peKOualOTCA Ha AHOKCHONOTHYeECKHE MPOIMecchl MeTa6OJ1H3Ma, T. e. Ha Opo- 
»KeHHE, 
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M3 Hawux pa6OoT, MOCBAUIeCHHBIX H3y4eHHIO COOTHOWeHHH TeX Ke TIPO- 
LLECCOB y APYrHX MHKPOOPpraHH3MOB, B WaHHOW CTaTbe MpHBOATCA NCCE LOBAa- 
HHA jlbixanua u 6poxenus y St. lactis u y apomxel Saccharomyces cere- 
visiae — paca «M3» (Mupoukoro 3aBona). 


Ta6anna 1 


Tleixanue u 6poxcenue Streptococcus lactis 6 mewenue 5 4ac. 
pcoema 
(B pa Oz u CO2 B 4ac) 





Onpbit 12. II 1957 r. 


Onpir 19. I] 1957 r. 








Ha OYABOHE C JaKTO30H* Ha MOJIOKe 
O; Ox - O; : CO, 
= i ee ae Te a eae os 
— 9,56 , +26,85 | —32,68 | +44,40 
—19,12 . -1-18,59 —16,80 +20,69 
23,89 418,59 | ~28,94] +20,65 
—22,70 Ae Vee —34,54 | +20,65 
—141,95 el 4,413 —24,27 +-25,82 
Beero: 22> o885,02 75,39) 1075234) 132 47 
pH* koneunoe 5, 1 4,8 6,0 Dx0 


* Hauyaspuoe pH cpegni:- 7,2. 


Kak uzpectuo, St. lactis He o6laaeT TEMMHOBBIMH JIbIXATe@JIbHbIMH ep- 
MeHTaMH. Ilo HaumMM HuccaeqoBaHHaM, NaCN ue yrueTacT AbIXaHHA y Hepa3- 
MHomaloMlnxcHA KeTOK Sf. lactis. 

T[pixanue u Opoxeune B mponecce pocta y Sf. lactis usyyamuch B annapate 
Bap6ypra. Cpenok cayxKHJ1 MACONMeNTOHHDIN OyJIbOH C JIaKTO3OH HJIH MOVIOKO. 
Bo sce cpegbl oOaBsaica OukapOonaTHbIt Gydep (Memxospa u Cesepun, 
1950), uTo6bl MOKHO ObWIO yUeCTb MOVJIOUHYIO KHCJIOTY, OOPasyloulyloca NpH 
COpaxKHBaHMH JaKTO3bI HU BbITCCHAIOMLYIO VIvIeKHCIOTY H3 OyepHoH CMecH. 
OrcueTbl Ha M@HOMeTPax TIPOBOJHJMCb B TeyYeHHe O Yac. pocTa KYJIbTYpbi 
yepe3 Kaxkable 15—-30 MHH. 

Pe3yabTaTbl HCCeLOBaHHH MpeszcTaBJeHbl B TaOs. 1, Tae MOKa3zaHo KOJH- 
YeCTBO MOPIOWUEHHOrO KHCJOPpOMa HU BbIACeHHOH YIvICKHCOTbI, BbITeCHACMO! 
MOJIOUHOH KHCJIOTOH. 

Kak BHAHO H3 JIA€HHbIX TaOJIHIUbl, Ha HPOTAKeHHH Bcero BPCMeHH Hcc.1e- 
MOBaHHA pacTyllai KyJbTypa akTHBHO MoTpe6siseT KHCIOpo. BOsLyxa. O2- 
HOBPCMCHHO HeT BbIAeeHHe yricKHcJIOTH; pH cpeybl cHHxKaeTcA OT 7,2 10 
4,8 3a cuer COpa3syIOWeHCA MOJIOUHOH KHCJIOTHI, 

TakuM o6pa30M, Ha MpoTAxKeHHH 5 uac. pocta y kyaptTyp Sf. lactis oz- 
HOBPeMCHHO lIpOTekalOT {{Ba JHepreTHuecKHX pouecca — AbIxaHve UH Opo- 
*KeHHe, OueBuAHO, ITO ABJIACTCA B OMPeWeJICHHbIX YCJIOBHAX O/1aTONpHATHDIM 
akTOPOM JWIA HMX, O YEM CBILCTC.IbCTBYIOT C.leAyIOWMe (PakTbl, yCTaHOB.1eH- 
Hble B HaluieH JaO6opaTOpHH: 

1) HaMH ObINO MoOKa3aHoO, 4TO AIA pOcTa B NHTAaTe@JIbHbIX cCpeqax KJICTOK 
St. lactis, mporpeTbix pH cy6sleTaJIbHbIX TeMMepaTypax, BaxKHOe 3HayeHHe 
HMeeT YaCTHYHOe CHH2KeHHE TaplNadIbHoro JaBJIeHHA KHCOpowa BO3AyXa; 

2) Mp paspexkeHHH Bo3sfzyxa Wo 4 MM Hg mporperbie KeTKH He PacTyT 
Ha NHTATeCJIbHBIX Cpeqax; 


3) B Hale ma6opatopun JTeHucopoh (1954) Oblio ycTaHoBJeHO, YTO 
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NPH CHHAKCHHH MapUHabHOrO WaBJIeHHA KUCOpOsa BosAyxa no 100—40 mm 
Hg ypoxal kyaptyp St. lactis B MomoKe u Ha AaKTO3HOM arape yBevIM4HBaeT- 
ca. I]pH Oonbulem pa3pexeHHH BO3qyxa ypomaii sTux KYJIbTYP CHHKAeTCH. 
Takum o6pa3o0mM, 18 mpoueccon *xH3HeZeATerbHOcTH St. lactis O1arompHATeH 
WaCTHYHbIH aHaspobuos. | 

HecleqOBaHHs MO COOTHOMIEHHIO MpOleccoB AbIXaHua 6poxKeHuA y Wpomx- 
*eH Saccharomyces cerevisiae 6biau NPOBeeHbl Ha APOKKaAX OTbEMHOH Pa- 
cbt «M3» (Mupouxoro 3aBoga), mpouecc cTraHoBjenua KOTOPOH Obi mpo- 
CHEKEH B HauleH Mabopatopun Henomusamet, MexsuncKoll, Kapnenko nu Te- 
BHJICBHY, 

B HaCTOSUeM COOG6IIEHHH IIPHBOAATCA aHHble no M3yY4CHHtO JLbIXaHHA 
H OpoxKeHHA Y AaKTHBHbIX H MaJOaKTHBHBIX KYJIbTYP 9THX APOXKKCH, OTOO- 
panubix Henomusmet u Tepusiepuy u3 3aBogcKux Apoxx«elt pacbht «M3». 
O6a Mpouecca u3y4asich MpH pocre Wpomx«Kell Ha 3aBOTcKoOli cpefe B allma- 
pate Bap6Oypra. PesyspraTbl onbiIToR MpexctaBvellbl B Taba. 2 1 3. 


Ta6nmnnma 2 


AkmueHocmb Obixanua u Opoxenun y aKmuUsHOIX u MaACAaKMUEHOIX KyAbmyp Oporcycet 
Saccharomyces cerevisiae — paca «M3» 6 meuenue 5 uac. pecma 


(B » a Oo u COs B uac) 





Onpit I Onnitr II 


Bpemsi, AKTHBH4sl KyJIbTypa, ManoaKxTHuBHasl AKTHBHAaS KyabTypa, ManoakTHRHas 




















oy) —2,77 |+ 735,6 | + 3,42 | +290,93 — = 











Bcero .{ —36,97 


WaChl mt, 4/4 KYJIbTypa, wt, 12/5 IT, 3/2 KyJibTypa, wT. 11/% 
0, ! CO, Os | aor | O, | co, ||. ©, | CO, 
1 —13,86 |-+ 114,83) +- 4,56 | -+4114,87] — 7,38 |4 282,74 + 3,42 | +130,11 
es —9,25 |-+ 195,95} +- 3,42 | +134,67} —10,08 }|+ 478,35 -+ 2,28 | +173,65 
3 —7,40 |+ 310,18) -}- 2,06 | -i-172,76) — 9,23 |+ 810, 1: + 2,28 | +256,58 
4 | —3,69 [+ 472,67) + 2,28 -+-246,84] +11,08 |-+1181,57) + 7,98 | +352,85 


++ 1829,29 415,74 | +960,07| 2237.97 +2782, 76 +15,96 | +913,19 


| 


: [ 


TaOnuua 3 


Yucao ebipocuiux KaemoK Opo#wxet (@ MAH.) U KOAUuKecmMe0 COpa3scEAHHo2o 
cnupiia (6 y Ha cceyd) 3a Bpema Gpomwenun @ eccydax Bap6y pea 


KY JTbTypa 
| 
| 


Onpit c KOH | 6e3 KOH c KOH 6e¢3 KOH 





KJIeTKH | CHEUDpPT [KanerK | CUHPT {KN€TKH | CHHPT |KA€TKH | CNHpPT 








I 
Oo "ac., MOceAHO oO 
20 MAU. KaeTOK 109 10 94 12 50 6 48 6 
I] 
4 uaca, mocesIHo mo 
AQ MdH. KIC TOK 172 16 170 20 53 4 NO 7 
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KapmeHko yCTaHOBU.la, TO B Havasie pocta Apomxeh (B MepBble 2—S 
uaca) ymaercad HaOJl0OaTb OAHOBPeMeHHOe WpoTeKaHve ABYX MpoileccoB — 
bIX@HHA WH OpoKeHHA — yY AKTHBHBIX KYyJIbTYP 9THX ApoRKxKeH. Y Mastoak- 
THBHbIX KYJIbTYp AbIX€@HHA He OOHapy Keno. Y AaKTHBHBIX KYJIbTyp AbIxanne 
coyueTaeTcaA C AKTHBHbIM OpomKeHHeM H 6ovlee AKTHBHbIM Pa3MHOMKeHHEM, UTO 
BegeT K OOIbIIeEMY HAaKOMJeHHlo cnupta. CaenyeT OTMeTHTb, YTO Henomua- 
utad, Meapuyckaa uw gp. (1955) noka3asu, YTO aKTMBHbIe KYJIbTyPbI JTy4ue 
Da3MHOKAIOTCA B AIPOOHHIX YCJIOBHAX H IPH pa3pexKeHHH BO3sAyXxa Wo 40 MM 
OcTaTOUHOrO aBJIeHHA, B TO BPCMA Kak JIPH OCTATOUHOM JaBJIeHHH O 4 MM 
[lg OHH He pacTyT Ha TBepAbIX cpezax. ManoakTHBHble KyJIbTYPbI B TePBbIe 
vaCbl POCTAa Pa3MHOXKAaloTca Oosee HHTCHCHBHO B AHASPOGHHIX YCJIOBHAX. 

TakuM O6pa30M, B 3THX HCC.1eOBaHHAX ObIIO NOKa3aHo ONOMOTHYeCKoe 
3HaueHHe OJNOBPeMeHHOro TIpPOTeKaHHA AByYX Z9HeEpreTHUeCKHX MpoueccoB y 
1pomKeH — [bIXaHuA WH GpomenuA. J[btxanve, o6OHapyxKeHHoOe y AKTHBHDIX 
KYJIbTYp B CAMOM Haua.le HX POcTa, TaeT, OYeBHAHO, TY TO6aBOUHy!lo 9HEPrHun, 
KOTOPaA MOBbILMAaCT HHITCHCHBHOCTbh HX pa3MHOMeHHA. IIpu sTOM culemyeT OT- 
METHTb, UTO SHEPTHA OpoxKeHUA MPH MepecueTe Ha OAHY KJeTKy (HAH Ha O/H 
MHJLIHOH KJIeTOK) Y A@KTHBHbIX H MaJlOaKTHBHbIX KYJbTYp MpHOMM3HTebHO 
OAHHaKOBa. O6a aHeprerTHyuecKUX Mpolecca y aKTHBHbIX KYJbTYP POKMKeH B 
Havasle HX POCTa ABJIAIOTCA COMPAXKeHHbIMH, a HE AHTATOHHCTHYCCKHMH. 

MurepecHo ComocTaBHTb Halll HCCJI@QOBaHHA Cc MCCJIesLOBaHHAMH CJIOHHM- 
ckoro (Slonimski, 1949), usyyaBurero AbIXaHHe H OpomweHHe y «OOJIbUIUX» H 
KMA@JICHbKUX» KMYTAHTOB» XJ1e6OMeKaplbIxX WpoxxeH Saccharomyces cerevi- 
siae. «ManeHbkHe» KOJIOHHH «MYTAHTOB» Yy 3THX Apo «Kew ObLIM NOJYYCHbI 
NO, BAHAHHEM akpHMaBHHa WAM BO3HHKaJIM CNOHTaHHO, «bo.1buive» KouI0- 
HH («HOPMaJIbHbIe>, KAK HX Ha3blBaeT ABTOP) SHEPFHYHO AILWAT H PasMHo- 
MKaloTcs, HW AbIXaHwe yrHeTaer y HUX OporxmRKenHe B MPHCyTCTBHUH BO3LyXa Ha 
50—60% (mo cpaBHeHuio c 6poxKeHHeM B aTMOcdepe a3ota). Y «MaJIeHb- 
KAX» KOJIOHHH J[bIXAHHe OUeHb CylaGoe WH He yrHeTaeT OpormKeHHA, T. e. MacTe- 
poBekoro atdekTa y HAX He OOHapyxKeHO. B Haliux ONbITax, HECMOTPA Ha 
HaJHUHe JIbIXAHHA B Hadae pOCTa Y AKTHBHDbIX KyJIbTYP ApoRKRKeH, NacTepoB- 
cKoro acbibektTa TakxKe He HaGoAasocb. AKTHBHOCTh 6poxKeHuA y HUX OANHA- 
KOBa Kak B aTMOc(epe BO3AyXxXa, TaK H B aTMOCHepe a3oTa. 

Hamweii sa6opatopvHeH ycTaHoBJIeHo, 4TO TO Mepe mpxcnoco6seHHA K 
OTbeEMHOMY MeTOJLY HOBOH pacbl «M3» KOJIMYeCTBO AKTHBHbIX KYJIbTYP, BbI- 
@IACMbIX H3 OTJ@JIbHbIX KOJIOHHH, BO3PacTaeT. 

UccaeqoBahia NpOBOAHJIHCb Ha MIPOTAKeHHH yeTbIpex set (1954—1957 rr). 
K xouly 1957 r. apomoxKu Mupolukoro 3aB0fa, paboTaBuiero MATb weT MO 
OTbEMHOMY MCTOJLY, CTAOMIH3NPOBaJIHCb HW MpHCMOCOOHJIUCb K 9TOMY MeTOJY. 
KweTKH DPORKeH, OONalad CNOCOOHOCTHIO K OAHOBPCMeCHHOMY HCIIOJIb30BaHHO 
MBYX JHEPreTHYeCKHX MIpOLleccos, B pesy.IbTaTe OOIee AKTHBHOTO Pa3MHOxe- 
HHA MOJY4HIH KOJIHYeCTBeEHHOe MmpeoO/laqaHve B OOWeH Macce 3aBOJCKHX 
Upork Ken. 

B mpomecce H3y4eHHA ObLIH MOCTaB.IeHbl HCC/JIeOBaHHA M10 BJIMAHHIO pa3- 
HYHBIX KOJIHYeCTB BOSAYXa Ha Opo,lHeIbHbIe WH Apyrve CBOHCTBa ApPorKx«KeH 
pacbl «M3» MIpH aspallun mepex NMoceBOM Ha MPOu3BOACTBeHHbIe cpexbl. Bpl- 
‘10 JOK43aHO, UTO IPH aspalun HeOO.IbILHMH KO.IMYCCTBAMH BO3AYXa y 39THX 
Apomx«eh Ha6sl0a.10Cb NOBbIWeHHe IHePrHH HX Pa3MHOKeHHA, AbIXaHHA H 
6poxeHuA. YBeJIHYHBaTOCb KOJIHYeCTBO HCIIOJIb3OBAHHBIX YI.1@BOjOB H OOpa- 
30BaBlueroca cnupta. TIpH aspaluyH mcceBHOrO MaTepHia.la OOJIbINMMH KOWH- 
UCCTBAMIL BOZUVXA TIPOUCcC GOPORCHHA YHeETaICH WH KO.THYeECTBO OOPa3yrollle- 
rOoCH CIMIpTa YMCHbuUIa- FOC. 

IIpu mpopepke 9TOrO MeTO,la Ha NPOH3BOACTBe NOATBEPAH.IMCb /LaHHble, 
nomvuenuple Kapnenko u MensunecKol (1957). 
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CyMMHpyA pe3ybTaThI MPUBEACHHbIX BbILLE HCCJIeOBaHHH, HEOOXOJHMO OT- 
MeTHTb Clenyioulee. Ham yjlalocb ycTaHOBHTb ONPeesIeHHbIC 3AKOHOMCPHOCTII 
B COOTHOIMCHHAX MeKTY SHEPreTHYeCKHMH TIpoOweccaMH y W3yyaeMbIX HaMII 
MHKPOOpraHH3MOB, TaK Kak OOa lIpollecca (AbixaHHe u Opormennve) n3syyuaTHcb 
He TOIBKO y H€pa3MHOKaIOIUXCA KICTOK, HO B pAwe Cly"aeB — uM y pacTy- 
IMMX KyJIbTyp. OTO H3y4eHHe BeTOCb B AMMAMUKe Yepes KOPOTKHE MIpOMeKYTKH 
BPeCMEHH Ha MPOTAKCHHH O Yac, ONbITAa, T. €. Y MHOPHX NOKOJeHHH H3yyaeMbIx 
MUKPOOpraHH3MoOB. Ky.IbTypbI BbIPalUMBaIHCbh Ha MPOM3BOACTBCHHBIX cpeyax. 
I[pH 9TOM YUHTbIBAJIHCb HM KOSIHYeCCTBO KJIeTOK, YUaCTBYIOIUHX B OTIbITe, H 
KOJIMYCCTBO HCMOJb30BaHHOrO yruieBoyla, pH cpenbl, a TakxKe KOTHUCCTBO 
OOPa3yIOUNIXCA MPOLyKTOR OpoxeHna. 


BbIBO J bl 


1. B3anmMoorHomenusd MexKAY MpoleccaMu AbIXaHuA H OpoxKeHUA y MUKPO- 
Opralli3MOB, B 3aBHCHMOCTH OT YCJIOBHH KYJIbTHBHPOBaHHA, MOryT ObITb .1H- 
60 aHTaPOHHCTHYeCKHMH, JIH6O COMpAKeHHBIMH. 

2. ¥ oO6NuraTHubix avaspo60B COMmpsxKeHHOCTS OGOHX Mpoleccopn Bo3MOxKHA 
TOJIbKO IPH YCAOBHH TOTpeO.1elHs UMW MHHHM@JIbHbIX KOJHYeCTB KHCMOpO,la 
BO3yXa. 

3. MoxHO TIpexOsIOKUTb, UTO KHCOPOL BO3LyXa, NOTpebIAeMpIi Hepa3- 
MHOMKA@IOWHMHCA KACTKAMI OOMHTATIIbIX aHadPOOOB MPH MoceBe HX B MuTa- 
T@BHYIO CPCAY, MOKeT CJYKUTb HCTOUHHKOM SHCprHH WIA Wadala ipo- 
NeccOB HX MeTa60.1H3Ma H Ppa3MNO*KeHHA. OTy sHeprHio MbI O603HauaeM Kak 
«NYCKOBYIO», 

4. Y xyptyp St. /actis npu pocte Ha MuTaTeIbHBIX cpeqax oOHapyKCHO 
OAHOBPeMCHHOe IIpPOTeKaHHe ABYX SUCpreTHyeCKUX TpoleccoB — AbIXaHUs 
OpoxwcHHsa. 

5. Ana mpoieccop »*u3nezeaTerbHoctu St. lactis 6aaronpuaten uacriru- 
HB = a@HaspOOHO3, 3aKTIOUaIOULMIICA B YaCTHYHOM CHW KeHHI Mapu avipioro 
AaBICHHA KICIOpOTa BO3LyXa. 

6. V akTHBHbIX KyJIbTyp Apoxxeli Sacch. cerevisiae pacei «M3» (Mnpoi- 
KOPO 34B01a) B HavaTe pocTa Na KapToeALMO-3epiOBbIX Cpelax MpoTekatot 
OANOBPCMCHHO Ba SHepreTHYeCKHX Mpouecca — AbIXanHe UW Opoxenne. 

Y MaJOaKTHBHBIX KYJIbTYP 3THX 1poK «Ke TeIXanna ne OOHapyXKCHO. 

7. Mowkuo CuHTaTb, ¥TO Hadtuve y HeKOTOPHIX MHKPOOpraHH3MoB ABYX 
DNCPPeTHYCCKHX MPOWeCCOB, COMPAKEHHBIX B OMPCMEICHHbIX YCJIOBHAX Cpe, 
OOYCIOBNBaeT O H3BeCTHOH CTeMeHH BO3MOXKHOCTH HX APHCTMOCObaens x 
MCHSAIOILHMCA YCJIOBHAM CYULeCTBOBaHHA. 
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: O 3HAYEHHH KOHLLEHTPAILHA BELLECTB MUTATEJIbHOM CPEJIb! 
IPH OKHCJIEHHH COPBHTA YKCYCHOKHCJIbIMH BAKTEPHAMH 


(JlenuHrpagckuah Toc. yHuspepcuter um. DK qaHoBa) 


OHHM H3 IIPpOMBIILNJIeCHHbIX Mpoueccos, re HCMOb3YIOTCA YKCYCHOKHCUIbIC 
OakTepuH, ABJIACTCA CHHTe3 acCKOpOHHOBOH KHCJIOTHI (BuTaMuHa C). B ua- 
CTOHINCEe BPCMH IIPe€AJOKCHO HECKOJIBKO CxXeM OHOXHMHYeCKOPO CHHTe3a BH- 
TaMuHa C, HO HaHOovlee WIHpOKOe NPHMeHeHHe Hallet CHHTe3 c UCIO1b30Ba- 
HH€M CopOo3bl, KOTOpand MovlyyaeTca mp 


¢ OKHCI€HHH COpO6uTa  YyKCYCHOKMCJIbIMH 

40 / ,  Oaktepysmu: raoKo3a (XHMHY4eCKOe Boc- 
ie ) CTaHOB.JeHHe) >cop6uT (okucaeHHe 6ak- 

aa TepHAMH) —cop6o3a (xHMHdeCKi CHH- 


Te3) >aCKOPOuHOBaA KucvIOTAa, 
CHOCcOOHOCTb OKHCAATE COPOUT B COp- 
O03y CBOHCTBeHHa PAY YKCYCHOKHCJIBIX 
OaktTcpuh, CpeH KOTOpBHIX HanG6ouIpluee 
BHHMaHhe lipHBJeKaroT Acetobacter me- 
lanogenum xu Acetobacter suboxydans, 
HCIOMb3SVIOUMeCH =B TIPOMBbILWICHHOCTH 
(Pa3ymosckaa, 1956). Otu 6axtepni 
CHOCOOHbI HPOBOAHTbh OKHCeHHe 60uIb- 
IHX KOHUCHTPalwwH <copOuTa B_ cpere, 
oxucsiad 10, 20, 30 nu naxe 35% cop6u- 
Ta (IIpecxor u JlaH, 1952; Pasymosckas 
uM )Kaan-Ilymkuna, 1956). Tockombky 
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b ? "7 5 & fMpouecc MpOBOAHTCH B YC/IOBHAX cCTaTH- 
Bpema, vacel YECKHX KYJIbTYp, KOrMa BC@ KOMMOHeHTHI 

Puc. 1. Pasmuoxenne Ac. melanoge- CPCAbl BHOCATCH BHaYavle, TO NOBbILWeHHe 
num wa cpefax: KOJIMUCCTBA COPOHTa OKAa3bIEaeT BJIHA- 

[205% veonsia: 25 0Ke Se, HH€ Ha MKH3HEJCATeJIDHOCTh OaktTeput 


mpexkfe BeeroO B HataJbHbli nepuog. 
OnbiTbl, popezenuble c Ac. melanogenum, noKka3aiu, uTO alar-tpa3a 3aMeT- 
HO YWIMHAeTCA Dake NPH NOBHILWeHHH copOuta or 2,5 no 10% (pue. 1). 
(OnbITh! MpoBowMuch Ha cpere c 0,5% E-Komcviekca TOBEPXHOCTHbIM CHO- 
coOoM). B 3aBucHMOCTM OT CocTaBa Cpeabl H aspalun MpOOMKUTeJIbHOCTH 
Jiar-Pasbl B YaCaX MOXKET HECKOIbKO BaPbuPpOBaTb, HO OOULAaA 3aKOHOMeDp- 
HOCTb OCTaCTCA OMHOH H TO Ke. 
Cogepxanve COp6uTa BIMAeT, OANAKO, Ha Pa3sMHO*KeHHe He TOMbKO B Ha- 
WaJIbHbIH MepHOA, HO H M03qHee, O6ycOBMBaA Kak BeAMUHY MUKPOOHOTO 
UHCa, Tak WH OOILy!IO MpOAOJKUTebHOCTh NepHo.a pa3MHOxKeHHua. 
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B yIOMAHYTBIX BbIWe ONbITax Ha cpejle c 2,5% cop6uta mpollecc 3akaH- 
WHBaeTCH 3HAYHTeJIbHO ckopee, 4¥eM Ha cpeme c 5 u, ocodeHHO,—c 10%, 
OHakO TO Mepe MOBBILICHHA KOHIEHTpallHu cop6uTa B cpexe MHKPOGHOC 
YHCIO YBeJIHUNBaeTCaH. 

Cpena c 10% cop6uTa oKa3aqacb 6arOnpHATHOH JIA KyJIbTHBUPOBaHHH 
OakTepHi u Halla ceOe IIpHMeHeHHe Kak B JaOOPpaTOPHbIX, TaK HW B MpoHs3- 
BOJICTBCHHbIX YCJIOBHAX, 

JlaibHeliliee MOBbILUIeCHHe KOHILCHTpalun Ao 20% nu BbIle MpeacTaB/iaeT 
HHTepec, TaK KaK OTKPbIBaeT HOBbI€ BOSMOMKHOCTH HHTCHCHDUKAMHNH MPOH3BON- 
CTBeHHOTO mpolecca. Ha6siomeHHa, mpoBemeHHble c Ac. melanogenum mnoxKa- 
3aJIH, UTO Mpolwecc pasSMHOMRKeHHA Ha Cpete c 20% copOuTa ellie Oovlble pac- 
TAHFHBaeTCA BO BDeCMeHH: 3a MepBble 8 uac. (Tab. 1) Ha cpene c 20% Gak- 
TePHH Pa3BHBaeTCAH BABOe MeHbUIe, 4eM Ha cpete c 10% cop6uta, u ato 
OTCTaBaHHe COXpaHAeTCA U MaJIblle MO Mepe pa3MHOMKeHHA (Tabs. 2), 














Ta6Oauyna 1 Ta6anuna 3 
Pasmuoncenue Acetobacter melanogenum Pasmuonenue Acetobacter melanogenum 
6 cpede c 10 u 20% copbuma e@ nepesie 8 uac. ecpedec 10 u 20 % copOuma e meuenue 72 xaC, 
{MOBePpXHOCTHbIM MeTO) (NOBepXHOcTHBIH MeTOL) 
KonnuecTtTBpo Gakrepuii, KomnuecTBO GaKktTepuk 
MJIH/MJI MJIH/MJd 
Bpema ie aaa ae Bpema = : cae eee 
se Hpoweut cop6uta akcet ca Wpoweut cop6uta 
10 20 10 | 20 
0 11,6 11,6 
2 10,8 11,0 
4 18,9 13,8 
6 45,0 29,9 
8 98,4 41,5 





Ha cpene c 10% cop6uTa KomuuecTBO GakTepuH OcTHTaeT HaHOombUen 
BCIHYHHbI ucpes 24 yaca, a Ha cpege c 20% —-yuepes 48 ac. SametTHoro 
MNOBbILUCHHA MHKPOOHOrO YHCJla Ha ITOH cpeme He HaOwIlOAaloch, H Yepe3s 72 
yaca Ha TOH H Apyrou cpese KOVIMVeECTBO OakTepHh Makati. 

AnastorHuuHble aHHble ObLIH MOyYeHbI WH B OMbITax c Ac, suboxydans. 

B ycMOBHAX MOBbILICHHOH agpallHH OTMe4aeTCH Ta 2%Ke 3aKOHOMCPHOCTD: 
MOBbIMICHHe KOHICHTPallHH COpOHTa 3aepxKHBACT Pa3MHOMEHHEe, U Ha cpene 
c 20% copOHta KomH4ecTBO OakTepHH HapacTaeT MejeHHee (puc. 2), 

Hapaay c 3aMe/VICHHbIM Pa3MHOxKeHHeM GOakTepHili B cpene c 20% cop- 
OuTa Mpolecc OKNCAeHHA 3adepxKHBaeTcA, H uepes 16 ac. Ha cpete c 20% 
copOuta cop6o3bl oOpasyetca B 1,5 pa3a MeHble, 4eM Ha cpene c 10%, 
ric B ITO BpeMA Mpowecc yoxKe 3akaHuuBaetca (Tabs. 3). 

TakuM oOpa30m, Ha cpede c 20% copOuTa co3faloTca yculoBuA, MeHee 
OAaPONPHATHbHIC JWI RKHSHECATEJIBHOCTH OakTepHH, 4uem Ha cpese c 10% 
cop6uta. 

JM1a KyJIbTHBHPOBaHHA OakTepHH, OKHCIAIOUNIX COP6HT B COpbo3y, OODIN- 
HO HCMOJIb3YIOTCA APORKCBHIC CPC Abl — APORKKCBAA BOA, FHAPOJH3aT APox- 
weH, B-Komiaviekc. PaccMaTpHBad BONMpoc O 3Hav¥eHHU KOHUCHTPalluH Be- 
WIeCTR CpeAbl HA MKH3HEMCATGJIbHOCTh OakTePHH, Mbl NMpPOBeH HaGJIOMEHHSH 
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¢ Ac. melanogenum wu Ac. suboxydans Ha cpeyax, Te KOHUeCHTpallua cop6uta 
OCTaBalach OHOH H TOH »#xe (10%) uw u3MeHH/lacb KOHICHTpalua B-kom- 
nieKkca (or 0,1 no 2.5% mo o6bemMy). OnbITh! BeJIHCb B YCJIOBHAX NOBepxX- 
HOCTHOrFO KYJIbTHBHPOBaHHA B KOJIOaXx 
c BHeceHHem 2% moceBHoro MaTepHa- 
da, OnpejyesicuHe mMacchl 6akTepul 
TIPOBOAH0Cb +HedeTOMeTpUyecKH, 

Kak BHUAHO Ha puc. 3, B OMbITaXx 
c Ac, melanogenum B NepBblh Mepu- 
OX HavOouee HHTeHCHBHO Hapactaet 
KOJHYeCTBO 6akTepuH B cpeze c 0,54 
B-KOMILICKCa, Pa3MllOxwKeHHe 60J1bITe 
BCerO 3A1CPKHBaeTCA MPH KOHILCHT- 
paunn 2,5%. Uepes 24 yaca, Haobo- 
pOT, HMCHHO 9Ta KOHICHTpalna o6ec- 
meuuBaeT HakOoublzee NakorwleHue 
Macchl GakTepuHit. | 

TakuM o6Opa30M, KOHIeHTpallHH 
B-KoMIWeKca, O6J14fOMpPMATHbIe VIA 
Pa3MHOMKeHHA B HavaJIbHbIN MepHod, 
MW  KOHIeEHTPalHu, obOecneunBaloUlHe 
MA@KCHM@JIbHOe HaKOMJeHHe | Maccbl 


(000. 


Kowusveciugse Sasmepvud, "Yn 





4&- 86 le. 16 @@ 24 


Bpema, vacel GakTepHii, K KOHIUYy ‘kKyJIbTHBAPpOBaHHA 
HeO,[HHAaKOBBI. 
Puc. 2. Pasmyomeune Ac. melanoge- Onpitnl c Ac. suboxydans (puc. 4) 


num Ha cpelax: 


| WoKa3aJH, ITO KOHWeHTpanHa:: 2,5% 
-f— 10% cop6uTa: 2 -~ 20% 


B-KoMIlekca, TaK Ke Kak B KYJIbType 
| Ac. melanogenum, 3aMelJiser pa3- 
MHOMKCHHE B TepBbIH MepHO H ChHocoOcTByeT HaKOMJICHHIO OOJIbWOM Macchi 
OakTepHi B KOHWe oMbita. ONakO B MepBbIi MepwoOy sayultue yeloBHa 


Ta6amuna 3 
Pa3muoxcenue Acetobacter suboxydans u oKkucaekue copoura 
Ha cpede c 10 u 20% copbuina 


(rly6uHHbii MeToz) 


Koauyectno Gaxktepuii, | 


| MJIH/MJI Cop603a, Mr/Mu 
_Bpems1 | 
H a | Hponuecnut cop6uta 
| 10 20 , 10 | 20 
0) 20 28 — ~— 
A o0) Al) — —~ 
8 A465 | 247 1, 7,0 
te 1726 A426 Dayo 21,0 
16 2166 fe ae 09,0 
20 2199 1652 — 109,2 
24 1734 1934 — 146 ,4 


cosyaiores Avia Ac. suboxydans ye na 0,5, a ua 1,0% B-Komnaekca. TIpu co- 
MOCTABJICHHH PHC. 3 H 4 BUAHO, YTO XApAaKTeP KPHBHIX pa3MHOXKCHHA HCCKOWIb- 
KO pa3MueH. Ac. suboxydans paublle nepexogut kK AKTHBHOMY Pa3MHOKEUHIO 
HO Yepes 24 "aca Macca OaKTepHii B 3TO KyAbType MeHbIUe, ucMm y Ae. 
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O 3Ha4veHUu KOHYeHTpayUul BeuecTra NUTATeAbHOU Cpedet 49 


melanogenum, YTO BO3MOXKHO ONpeseseTcA pasmMuuemM TpeOoBaHHit MHKpo- 
OpfaHH3MOB K OTJ@/IbHbIM KOMMOHeHTaM CpeJBI. 

B 3aBHCcHMOCTH OT OCObeHHOCTell MHKPOOpraHH3MOB rpaHHIbl ONTHMaJIb- 
HbIX KOHWeHTpaunh B-Kommiekca MOryT HeCKObKO caBHraTeca. OnHaKo o6- 
Waa 3AKOHOMEPHOCTb OCTaeTCH. 

Ha6ogenua 2Kaay-Tlywknyoli, npopeyenHble Wig BHIACHeHHA TOTO, Ka- 
KHe BeleCTBa MOryT HMeTb 3Hav¥eHHe JIA WHTeCHCHBHOFO pocTa Ha cpesax 
c 2,5% B-Kommuekca, M0Ka3alH, YTO KOMMUeCTBO a30Ta B cpee Mpu tTakoH 
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BpeMA, Yacs Bpema . vaces 
Puc. 3. Pa3mMHoxenne Ac. melanoge- Puc. 4, Pa3smyoxenuve Ac. suboxydans 
num Ha cpeqax C Pa3JIMUHbIM KOvINYe- Ha cpeflaxX C Ppa3qH4HbiIM KOMHUeCTBOM 
cTBoM B kommuekca: B-kommviekca. Ycnosuble o603HaueHHA 
1—0,1%: 2—0,5%: 3 —1%: 4—2,5%. Te Ke, 4TO Ha pue. 3. 


KOHUCHTPallHH OTHOCHTeJIbHO ‘HeBe.IHKO. CooTBeTcTByIOUce obaBeHHe a3o- 
Ta B ~opme NH4NO3, (NH4)2SO4 u (NH4)2CsH4Og kK cuHTeTHUeCKOli cpene c 
0,1% B-Komnuekca He NOBbICHJIO HHTeHCHBHOCTH pa3MHoxKeHHa. Anasoruu- 
Hbl€ OMNBbITb] ObIIM MOCTABJICHbI Ha TOH we cpegze, HO C WOOaBICHHeM BUTaMH- 
HOB: THaMuHa (0,04 mr%), HuKoTHHOBOH (0,4 mr%) u mnaHtToreHosoit 
(0,4 mr%) Kuevtor. 

Kak BHANO Ha pic. 5, pasMHOx*KeHHe B MepBble 8 yac. NPOXOANT OAMHAKO- 
BO Ha Bcex cpegzax. Uepes 16 uac. Ha cpegax C BUTAMHHAMH KO.INUeCTBO 6aK- 
TCPHH MOBbIIMaeTcA, a kK 24 uac. Macca OakTepHii yBeINUHBaeTca B Ba pa3a 
NO CpaBHeHHO C KOHTPOJICM H MpeBbllaeT 10 NIOTHOCTH Maccy OakTepuii Ha 
cpeme c 2,9% B-komnuekca (cm. puc. 4). 

ITIpupeqenHble aHHble WOKa3bIBaloT 3HaveHHe BUTaMuHOB. He6osnpiue 
KOHMEHTpalHn MOCeRHHX OOe€CMeYMBalOT HavaJIbHbIH pocr kKywbTypbl. He- 
AOCTATOK BHTAMHHOB OKa3bIBaeTCH OFPaHHYHBa‘OulMM (hakTOPOM B Mpolec- 
ce MaCCOBOrO Pa3BHTHA OaKTepuh. 

Bee 9TH HaOJOACHHA MPHBOASIT K 3aKJIOUeHHIO O HeOOxoRHMocTH YUHTBI- 
BaTb KOHUCHTPalWH Pa3/MYHbIX BeWIECTB MHTaTeIbHOH CpeAb B pa3JIHYHbIe 


4 Tpyanr Wn-tTa Mukpo6uonorusn, spin. 6 
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30 3. [. Pasymosckan 
a a, ee ee 


NepHOsbl pa3MHOXKeHHA OakTepHH B KyJIbType. TIpouece okuceHHA COpOuTa 
TeCHO CBA3AH C Pa3MHOXKeHHeM OakTepHl, OANaKO B pxAe CAyyaeB MpAMOTO 


/ 


COOTHOILNCHHA MexK AY KOJINYECTBOM 
‘OakTepHii H KOJHYeCTBOM OOpa30BaBUleh- 
CA COp6O3bI He HaOJIHKOAaeTCA, UTO, B YacT- 
HOCTH, ObIIO OTMeYEHO IPH BbICOKOM CO- 
RepKaHHW MHTAaTeJIbHbIX BelleCTB B Cpe- 
ne. MmeroT 3HaueHHe HHTCHCHBHOCTb pa3- 
MHOMKeCHHA H OOWIeEe KOHUeCTBO OakTe- 
pHu. 

Bce 9TO yKa3bIBaeT Ha HEOOXOAHMOCTb 
WupbepeHUNpOBaHHOrG MOAXoOTa K YCJIO- 
BUAM KYJIbTHBUPOBaHHA B Pa3JIH4Hble Me- 
DHONI %KU3HeMeATeIbHOCTH OakTepuH. 

VuHTbIBaA, UTO WIA pa3MHOKeHHA 
OakTepHH B HadaIbHOM Tepnoye OJlaro- 
TIPHATHbI HEOOIbIWHe KOHWCHTpalwul Ccop- 
OTa, Mbl MpoBeIM Mpomecc, HayYHHaA C 
HeOOJIbIHX KOHILCHTPaWMH, UCMOMb3yA 
NOCeLYIOWHH JLOJIMB Cpebl C MOBbIILEeH- 
HOH KOHILGHTpallueH coponta. 

Vicxoguoli cayxusa cpema c 0,5% 
B-kommaexca uc 5 nan 10% cop6uta. 
ONbITH! NpoBOAWANCch c Ac. melanogenum, 
B YyCJIOBHAX ycReHHOh aspauun. Uepe3 
OTMpeeJICHHbIN MpOMeKYTOK BpeMeHH kK 

Passaic 24 = pa3MHOKalOUlelica KYyAbType soOaBaa- 

JIOCb JOMOMHHTEJIbHOe KOJINYECYBO COpO6i- 

Puc, 5. Pasmuomenue Ac. suboxydans ta, OnbITbl NOKa3a/IM, YTO MpH AOOaBue- 

ieee he Hun cop6uTa Ge3 IIMTaTeAbHOM cpesbI 

27 4 2—6e3 no6aBieHHa BHTAMHHOB; 3 u 4 — pa3MHO*KeHHE 3aNepxKHBaeTCH, H OKKe- 

C. O6aBseHHeM BHT4MHHOB; {f uw F—c BHece- HCHHe MpOXOAHT MejweHHee, TO H Ha- 

HHeM 0.014% BHHHOKHCAOIC aMMOHAS: 2 nH 4— 

se acca NGOs cae nRIOAEeNOrG Tema 6olanoch B padote Bessc, Jloxsyy 

Cra6c, Pos, Moaxec u Tecrpox (Wells, 

Lockwood, Stubbs, Roe, Porges a. Ga- 

strock, 1939). TIpu go6asaenun cop6uta c 1% B-kommuekca Ha6.lofalocb 
AKTHBHOeC Pa3sMHOMKeHNC H OKHCICHHe CopOuta (Tad. 4). 


Konuvecmte banmepud & uvoKasanurx we@enumempa 





Ta6nnna 4 


Oxucaenue ccp6ura Acetctccler melancgenum 6 onvimax c OcOaereHuem 
numameanbuolx Belujecmé @ Npcouecce pazeumusA 











Kosnuecteo coy Guta, % Burxoy cop- Bak 
feat fats fake UT oes ee 6o3bl, % OT ac ceca 
YCAOBHA OMbiTa . HHeCceHHoro | H#OutomentHn, 
BHaNae =,  Ecero cop6uta qu 
OnbITa 
HoGapnenne cop6uta  ue- 
pes 44uaca. ..... 5 10 98 12 
bes foSapeHHt ... . 10 10 
‘lo6aprenne copé6uta vepe3 3 a 
{O—12 uacop. .... 10 20 94 24 
be3 goGaBvielMsa oo... “0 20 ha) 24 
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O sHadenuu KONYeHTpayU BeWecTa NUTAaTeAbHOL Cpedot 5f 








ONbITHI, IpOBeMeHHble HAMH B MOCe Hee BPCMH, MOKASbIBAIOT, YTO, j10-1b- 
3YACb TAKHM COCCOOM H YBCJIMUMBaA KOJIMYECTBO MOCeBHOIO MaTepHawa, MOXK- 
HO OKHGIHTb 3Ha4uHTebHO OOJIbIMMe KOHWeHTpauHH cop6uTa HB 6o.1ec Kopor- 
KHe CpokH. JeTabHoe we H3yyeHve MpoueccoB Pa3sMHOXKeHHA H OKHCICHHA 
NO3BOUT NaTb OOOCHOBANMe JIA HeNpepbIBHOrO MeTOMa OKUCMeHNA cop6uTa 
B Cop6osy. 


B bIBO JI bl 


1. B craTuyeckux kyabtypax Acetobacter melanogenum u Acetobacter 
Suboxydans nopblllenve KOHMeHTpalun copOuta yAJIMHAeT Jar-(tba3y u 3a- 
MelIaeT pasMHomKenue. B cpene c 20% cop6uTa 3anepxuBaeTcA Kak pa3- 
MHOKCHHE, TaK H OKHCJICHHE Cop6uTa. 

2. YBeMYeHHe KOHMWeHTpawnu B-KommteKca 0 2.9% Ha cpene c 10% 
COPOuTa HeOMarONpHATHO CKa3bIBaeTCH B Haua.Ibubiii NepHOl, HO cNocoécTBy- 
€T HapacTaHHlo Maccbl OakTepHH B KOHL ONbITAa. 

3. Ho6apsenue kK cuHTeTHUeCKOl cpene c COPOHTOM BHTAMHHOB, HeEObxo- 
HMbIX 21a Ac. suboxydans, we cKa3biBaeTca Ha Pa3MHCMKEeHHH B Hava bHbI 
N€PHOA, HO 3HAYHTCJIbHO NOBbILIAeT MHKPOGHOR YHCO, UTO TOBOPHT O 3Haue- 
HHH BHTAMHHOB B MepHOA MaCcOBOrO HaKOMWJICHHA GakTepuii B kyabType H 
OObACHACT OTUACTH BJIMAHHe GOMbIIUX KOHWeHTpauun B-Kommaekca. : 

4. na okuceHua 60JIbLUHX KOsMUeCTB copOuta ywenecoo6pa3Ho ucnonb- 
SOBaTb MPHTOUHbIN CNOCOO, HaYHHaA Mpouecc B cpene c HCOOMbIIMM conep- 
*KAHHEM NATATCJIbHBIX BEMIECTB H COpOHTa H 2OOABAAA HX MO Mcpe pa3sMHO- 
MKeHHA OaktTepulHi. 

0. Hakonaeuve Ooo Maccpt OakTepHi He BCerma oOOvcnoBAUBaer 
NOBBIINCHHE OKHMCJIEHHA COPONTA, B CBS3H C UCM HEOOXOAHMO AeTAabHOe U3y- 
yeHHe YCJIOBHH Npowecca oOKuCeHuA. : 

i 


JUTEPATYPA 


Wpeckor C.n [au C. Texnuueckan MuKpo6unonorua. MJT, 1952. x 
Pa3zymoscKkasa 3.T. Yxcycnokucable OakrepHu, OKNCIAIOLIHe cop6uT B cop6o3y, Yu. 
san. JITY, 1956; Ne 216, Muxpo6nosorua, erp. 5 a 
Pa3symMosckaa 3.0.4 AK aau-Wyumkuna C.M. Oxncnenne cop6uta cop6o3y np 
ee kOHWeHTpauuAx cop6uTa. Yu. 3an. JITY Ne 216, 1956. Mukpo6uoaorus, 
cTp. 38. ; 
Wels P., Lockwood L., Stubbs I. Roe E.Porges M., Gastrock E. Sorbose 
from sorbitol. Ind. Eng. Chem. 1939, r. 31, No. 12, p. 1518. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 





M.C. JlotyauncKkaan 


®H3SHOJIOTHA BAKTEPHH 
CKOPOrFO CHNOCOBA NPOH3BOACTBA YKCYCA 
HW HX NMOJIOMKEHHE B CHCTEME POJIA ACETOBACTER 


(Jleunurpagcxui Toc. Yuusepcuter um. ?Kmaanosa) 


YkcycHOKHCIble GakTepHu OObenHHeHH! beiiepHukom B pod Acetobacter, 
4CTKO OTTPaHH¥eHHbIli OT Apyrux pozoB cemelictsa Pseudomonaceae, kya 
OHH BKUOUeHb! _KuolBepom u BaH-Husem (Kluyver a. van-Niel, 1936). 

K 9TOMY POAY NPHHaAJekaT Me@JIKHe FpaMOTPHUAaTeJIbHble NaOUKOBUA- 
Hble (opMbl, Kak MpaBHJIO, NOABHXKHbIe, C MOHO- HIM JIOPOTPAXHaJIbHbIM 
*wKryTHKOBaHHeM. Henasnee coo6menue Jlaid3oua (Leifson, 1954) o cyme- 
CTBOBaHHH Cpe YKCYCHOKHCJIbIX OakTePpHH MePHTPHXOB, NO-BHAMMOMY, OLH- 
6o4uHO, H WOITOMY ero MpeANOIOKeHHhe O NOMMDHIMTHYECKOM HPONCXO*KAeCHHH 
sToli rpyiibl OakTepuii u oO CyukecTBOBaHHH AByx poop — Acetobacter u 
Acetomonas, OTHOCHLULUXCA, BOSMOXKHO, ake K Pa3sJIMYHbIM C€EMeHCTBAaM, MaJIO 
BePOATHO. 

Baxrepun poga Acetobacter — o6suraTHpre aspo6pl. OHH cmocoOubl 
AKTHBHO OKHCJIATb Pa3JIM4Hble YIJI€BOAbl, CNHPTbl, OPraHHYeCKHe KUHCJIOTHI, 
o6pa3ya pH 9TOM 3HAYHTCIbHbIC KOJIMYCCTBA OKHCJICHHBIX COCHHCHHH. 
Muorve Buabl sTOTO poma B OTAMUNe OT APyTHx wWieHOB CeMeHCTBA 
Pseudomonaceae cyuiecTBylOT B KHCJION cpewe gaxe npx pH=2,5—3,0. Onn 
He Pa3BHBaIOTCA Ha MeCNTOHHOM arape HW He Pa3sKuRKaloT MKeMATHHY. 

HackoulbKO OnpercaeHnoh sABJIneTCA XaDakTepHcTuKa poga Acetobacter, 
HaCTOJIbKO NecOBeplueHHa elle KaccHukallua ero BugZOB. Hapany c «xopo- 
IUMMH»> BHAaMH, YETKO OXapaKTeCPH30BaHIIbIMH, OTTPaHHYeCHHbIMH OT APyrux 
(Acet. xylinum, Acet. melanogenum), MHOrve ONMCaHHbIe PasHbIMH HCCIe10- 
BATeJIAMH BHAbI CKOpee BCeFO ABJIAIOTCA JIMWWb Pa3HOBHAHOCTAMH MVJIH, BO3- 
MOXKHO, MyYT@aHTaMH JpyrHx Bud0OB. TakHMH «COMHHTeJIbHbIMH> BHaMH, 
HanpuMep, aBasiotcas Bact. gluconicum (Hermann, 1929), Acet. ketoge- 
num (Yrxun, 1937), Bact. schiitzenbachii, Bact. curvum, Bact. acetigenum 
(Henneberg, 1926). 

TlocueqHve TPH BUAa ONuCaHbl Kak NMpedctraBuTesH OakTepHl CkOporo 
cnoco6a mpousBpozcTBa ykcyca. [lpouspogcTBo cnupToBoro ykcyca MO CKO- 
pOMy HW.IH HCMeLKOMy cCrocc6y cymectByct 130 mer. BakTrepuu, mepBona- 
YUaJIbHO BHECeHHbIC B allmapaTbl MEPBbIX YKCYCHbIX 3aBONOB, NpPHCNOCOOHHCb 
K CHCUMHUCCKHM YCJIOBHAM 9TOTO HEMPepbIBHOTO TIPpOM3BOACTBa H MpHoope- 
JH XapaKTePHble (Pu3HOMOrHYeCKHE OCOGeHHOCTH, OTMHUAIOINHeE UX OT APYrHx 
YKCYCHOKHCJIbIX GakTcpHit. TakuM OG6pa3om, cpenu poga Acetobacter Bo3snuK- 
Jia H oOocoOHach rpyina G6akTepHH, CyulecTByIOWlaA B MpOH3BOACTBCHHbIX 
alnapataX YKCYCHbIX 3aBO/10B. 

Behepuuk (Beijerinck, 1898) nepBbl OTMeTH.A OHO H3 OCHOBHbIX OTJIH- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


PuzuoAo2un OaxTeput cKopozo cnocoba nrouseodcTea yKcyca od 





MMH STOK PPyNNbl — CNOCOOHOCTb pacTH B CHHTeETHYeECKOH MHTATeJIbHOH Cpene, 
comepmKauleH B KauecTBe e€XHHCTBEHHOrO OpraHHyeckoro BelllecTBa CNupT 
WJIH yKCycHylo KHcoTy. Ha 3TOM OCHOBaHHH aBTOP BbIACIH. OakTepHit CKO- 
poro cnoco6a MpOW3BOACTBa yKCyCa B CaMOCTOATCJIbHbIN BH, Ha3BaB ero 
Acetobacter aceti (Pasteur). 

_ Onuako B LalbHeluiem [eunc6epr He NpHHsd 3TOTO BO BHHMAHHe HW OTpHA 
COCTABJICHHH CBOCH IIpaKTHYCCKOH KJlacCH(UKalUHW YKCYCHOKHC.IbDIX OakTepHH 
O1HCal TpH HOBbIX Bua — Bact. schitzenbachii, Bact. curvum wu_ Bact. 
acetigenum, O6beHHHB HX B Trpynny OakTepHi cKOporo cnoco6a npoxu3Bo- 
cTBa ykKcyca. OTHYHA MOPOJIOrHYeCKHX, KYJIbTyYPaJIbHbIX H BeCbMa Mao 
H3YUCHHDIX B TO BPeMA MH3HOOrHYeCKHX MPH3HAKOB 3THX BHAOB MaxKe no 
xapakTepucTHkam caMoro TeHHeOepra CTOJIb HC3HAYMTEJIbHbI, UTO MO b30Ba- 
Huc 3TUMH KPHTepHAMH B PaOoTe NO OMPeAeJICHHIO BUALOB MPOH3BOACTBCHHbIX 
KYJIbTYP BECbMa 3aTPYAHHTEIbHO. | 

B cOBpeMeHHOK KacCHAKaWHH YKCYCHOKHCJIbIX OakTepHH, NpeWioxKen- 
Hok Ppatrepom (Frateur, 1950), GaxTepHu ckoporo cnoco6a He BKJIIOUeHHI 
HH B OAHY H3 Tpynn, Tak Kak, MO MHCHHIO aBTopa, CBeqeHHA OO HX PU3HOIO- 
THH OYeCHb HEIOJIHbI MH CYHECTBYIOUIWe ONMCaHHA HeOCTaTOUHbI JWIA HZeHTH- 
(puKalluH. 


Takum o6pa30Mm, 6akTepuu CKOporo cmocoOa MpOH3BOACTBa ykKcyCca OKa- 
3aJIMCb BPCMCHHO BHe CHCTeMBI OakTepHh pona Acetobacter. 

B revenve psa eT Mbl 3€HHMAIHCb H3yueHHem Pu3HOMOrHH OakTepHn 
asToH rpynnbl. B HacToninel cTaTbe COOOULaIOTCA JaHHble COOCTBeHHbIX HC- 
CACHOBAHHH HW Ha HX OCHOBAHHH BbICKa3bIBaIOTCH HeEKOTOPbIe COOOpamKeHHuA 
O CHCTEMATHYeCKOM TOJIOKeHHH OakTepHH YKa3aHHOHK Fpynnbl. 

B Hawem pacnopsxcHun 6plwiu witammel Bact. schiitzenbachii u_ Bact. 
curvum, BbigqeleHHble 43 anmmapatop JleHHHrpaycKoro yKCyCcHOro 3aBOa H 
Kyaptypb! Bact. schiitzenbachit, nonyyenuble v3 Muctutyta MHKpoOMONorHN 
AH CCCP, a take or Kacbeappl Mukpo6uonornn MIY (8 uactTHocTH, ObIA 
noayyen JipBopckuii wITaMM). JLia cCpaBHUTeIbHOrO M3y4eCHHA Mbl MpOBOAH- 
JH HaOJNOTeCHHA 3a KYJIbTYPaMH APYrHX BHACB, B3ATbIX H3 Pa3/IMYHbIX MUKPO- 
6uosoruueckHx yupexmenult: Acet. melanogenum (JleHuurp. BUTaMMHHbIA 
3sapon Ne 1), Acet. suboxydans (Un-r muxpo6uon. AH CCCP), Acet. 
xylinum (Kxatbenpa MukpoOuosorun JITY) u Acet. aceti (Bcec. HH-T C.-x. 
Mukpo6uor. BACXHWV1). ; 

 Cpenqu 6omblloro uvca WITaMMoB OakTepHit ckoporo cmoco6a Mpou3Bo,- 
CTBa YKCyCa, BbIJeIeCHHbIX HaMH v3 almapatos JleHw#Hrpadckoro yKCyCHOrO 
3aB0N1a, Mbl BCTPe€THJIHCb Kak € Oouee CXOMHBIMH C Bact. schtitzenbachii, tak 
nu c Bact. curvum. OnnaKko pa3z1u4una 2THX «BUAOB», No onMcaHHaM TenHe- 
Gepra, MbI CUMTaIM HecyulecTBeHHbIMA (Jlofuanckaa, 1949) Hu noTomy B 
lanbHeiiliemM OTOOpaHHble Wid HCCeMOBaHHA WTAaMMbI HMeHOBaH Bacterium 
schiitzenbachit. 

@opmMa H pa3Mepbl Oaktepuit uccaeqoBaHHbIX wtamMMos Bact. schitzen- 
bachii u Acet. aceti, Kak BbIN@MeCHHbIX H@MH, TaK HW NOJYYCHHbIX OT ADYTHX. 
YUPCKACHHA, CHJIbHO W3MCHAIOTCA B 3aBHCHMOCTH OT COCTaBa MIMTATe/IbHOH 
cpeabl. B comox0B0m Cycle CO CNUPTOM OHH KpyHee, 4eM B MHHepaJIbHOH 
CHHTCTHUeCKOM cpefe cO CNUpTOM, rae PopMa Tex HW APyrux MpnHOmH«Kac}rca 
K wapoBnaHOH (amuHa 1,2—1,8 pw, wupnua 0,8—1,0 p). 

IIpu peweHun BoMmpoca O MOMBHXKHOCTH HM XapakTepe MTYTHKOBAHHA 
y HCCICAYeMBIX OakTepHlt OKa3a/locb, ATO KNeTKH Bact. schtitzenbachit uMeIot 
OHH NOMAPHBI WKTYTHK, Kak HW UMeloWlMHcA y Hac WITaMM OakTcpHi Acet. 
aceti. Cpeausa aamHa »«xrytuka Acet. aceti 11,7 w; Bact. schutzenbachit 
(uutamm JITY)—12,1 p; Bact. schiitzenbachii (JIpposcknii utamM)—I11,7 p 
(Ha6moneHnn Cadponoson) (puc. 1). 
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Hcceqosaunble Hamu kybtyppt Bact. schiitzenbachii u Acet. aceti p or- 
“NUKE OT APYFHX BHAOB YKCYcHOKHCJIbIX GOaxTepnit (Acet. xylinum, Acet. 
melancgenum u Ac. suboxydans) npexpacuo pactyt B CHHTeTHYeCKUX cpe- 
fax Towepa, Bettcpuuxa, Ppatepa (Bugzon3meneHHoli Tovepa) co cmuptom 
HIM C YKCYCHOH KHC.IOTOH B Kay¥eCTBe CQMHCTBEHHOTO OpraHHyecKoro coeIH- 
HeHHa. Poct OaktepHi HAH ero OTCYTCTBHeE B CHHTeTHYeCKOlI Cpese Povepa 





Puc. |. Bact. schtitzenbachii 3 cunTeTu4ecKoH MHHepasAbHOH cpefe Co CHHpTOM 


HCNOJb3YIOTCA KaK MHArHOCTHYeCKHH MpH3HaK B KJaCCH(WKaWHW YKCYyCHO- 
KHCJIbIX GakTepHH. OnHakKO MbIl XOTHM MOAYeEPKHYTb, YTO MHarHOcTHYeCcKoe 
3HAYeCHHE CJIeEAYeT MPHMABaTb CMOCOOHOCTH OakTepHH HCNOMb30BaTb B ITOH 
CHHTETHYeECKOH Cpefe B KauecTBe HCTOUHHKA yriepoa CNHpT HAH yYKCyCHylo 
KHCJIOTY, a He AMMOHHHHbIe coun (Bergey, 1948; Kpacnapbynkos, 1950). 

AMMOHHHHbIe COM UMCNOJb3yIOT MHOTHe yKCYCHOKUCJIbIe O6akTepHu pA 
HaJIH4HH B NXTATebHOH cpee COCEMMHEHHH yruleponwa Oouee CJIOMKHbIX, YeM 
STHAOBbIA CNHpT H YKCyCHaA KHCIOTAa, H HeEOOXORUMbIX HM BHTAaMHHOB ¥H 
BUTAMHHONOACOHBIX BelllecTB. HekoTopbie 43 HAX CNOCOOHbI TakKe HCNOMb- 
SOBATb 9THJIOBbIN CIHPT KaK HCTOUHHK yrviepOda, HO AWUIb NP HaTM4HH B 
cpejle NeNnTOHa H/IH HeEOOXOMMMBIX HM aMUHOKUCIOT (Janke, 1957; Shimwell, 
1957). 

Baktepuu cKkoporo ciocob6a — Acet. aceti u Bact. schtitzenbachii oran- 
YalOTCH OT APYIHX YKCYCHOKUHCJbIX GakTepHi TeM, 4YTO OHH MOTYF HCIOJIb30- 
BaTb B KOHCTPYKTHBHOM OOMCHE CNMPT HJIM YKCYCHy!lO KHCJOTY B kKay¥ecTBe 
HCTOUHHKAa yriepola H @MMOHHHDbIe COMM —B KayecTBe HCTOUHHKA a3oTa. 
JTYUIUHMH COCAMHCHHAMH a30Ta AVIA HUX CJLy2KAaT, TO MaHHbIM BacwubeBa u 
IWanickoh (1938), acnaparHy wu ocoOpHoOKHCJIbIM @AMMOHHH, a MO HaluvM 
HaG.1OACHUAM,— (OcopHOKHCJIbI Ww CepHOKHCAbIM aMMOHHH (vlowuAH- 
cKasl, 1955). 
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Pu3zuo0ro2ua OakTeputi cKOpozo cnocoba npouseodcrTea ykcyca 90 


Pa3BHBadCh Ha MOBepXHOCTH GyKOBBIX CTpyXKeK B alllapatax YKCYCHBIX: 
SaBOAOB, 3TH OakTePpHH B YCJIOBHAX HEMpepbIBHOTO MpPOH3BOMCTBA CHAOKa- 
IOTCA a30TOM, Cocdopom u cepoh B dopMe MuHHEepaIbUbIX CoMeli, a B Kaue- 
CTBe HCTOWHHKA yIvlepOwa peryAAPHO NOJyualOT TOMbKO STHJOBbIL CNUpT H 
ykcycuylo kucoTy. JLoOapneHve OueHb MaJIbIX KOJIMUeCTB Cycla, KOTOPOe 
HHOr1a NPOH3BOAAT Ha YKCYCHbIX 3aBOMaX, OOOrallaeT MMTATebHyO CpeLy 
POCTOBbIMH BCILECTBaMH. 

Pe3ybTaTOM MIpHcnoco6meHHA K STHM YCJIOBHAM sABaAeTCA TO, uTo Acet. 
aceti u Bact. schutzenbachii ynopnetBopswTCA AMMOHHIiHBIM a30TOM, a JW 4- 
IJHMH HCTOUHUKAMH YIlepoda WIA HUX ABJIAIOTCA QTHJIOBbIM CIMpT HU yKCcyc- 
Had KUCIOTa, H3 Hero BO3HHKalouland. C 9THM, IO-BUAUMOMY, TakoKe CBA3aHa 
NOUTH UOTHaH NOTeCPA CMOCOOHOCTH HCMOVIb30BaTb YIVIeCBObI, B TOM 4NCvIe H 
MIOKO3Y, H MHOTOATOMHbIC CAMPTbI KaK HCTOUHHKH YIVicpoa B KOHCTPyKTHB- 
HbIX 1polueccax. Pocr 6akTepul MpH UcnoOww30BaHHH 92TUOBOTO cnupta 
NPOHCXOAHT BO MHOTO pa3 HHTe€HCHBHee, UCM MPH HCNOb30BaHHH POKO3bI 
(JlohusicKkasn, 1955). 

Han6olec akTHBHOe pa3sMHOx*Keune Gaktepuii HaGmonaetca Torga, Kora 
B CHHTCTHYeECKOH NHTaTebHOH cpefe ComepxKaTCA OYUCHD HeGOMbIINe KOH- 
4CCTBA STHJOBOTO Ciupta — 0,05—0,1%. OntuMaabuble aia pa3MHoxKenns 
OakTepnit ycloBuA OGecreunBaloTcaA Np «BO3TYWIHOM» mutTaHHH. [locate 
noceBa 6akTepHi B MHHepasbHylO cpezy KOGBI Han NPOOUPKH C KyabTypott 
NOMCULalOoT B 39KCHKATOP, HA JHO KOTOPOFO HaJIMBaIOT HeCKOJIbKO Kanesb 
cnupta. HMcnapstouimiica cnupT mocTeneHno pacTBopserca B KYJIbTYP aJIbHOH 
JXKHAKOCTH, H OAKTEPHH NOJYu4alOT BO3SMOKHOCTH CFO HCNOMb30BATD. 

Howpline KOMMUeCTBa CIMpTa uM YKcycHOlt KHCJIOTHI TOPMO3AT mporecc 
pa3sMHOxKeHuA OaKTepHi. IIpu «BoszywiHoM> nmuTaHun cnupT pacTBOpAeT- 
CA B HKHAKOCTH NOCTeNCHHO, H OOUlee KOJIMYeCTBO ero He mpeBHluaet 0,05— 
0,1%; ykcycHOH KHCJIOTBI O6pasyeTCA COOTBETCTBEHHO OUCHB MaJI0, H OHA 
Take MOCTeNeHHO NoTpeOsaeTca GakTepuamu. Ecam npv wamtnuuu B onta- 
TeAbHOK cCpene 3% cnupta ypoxai Oaktepuit B 15 ma Cpeabl CcocTaBsAer 
uepe3s ABoe cyTok 1,6 Mr, TO pH «BO3qyIIHOM> MuTaHHH OH paBeH 4,6 mr 
(JlofusucKkaa, 1959). 

B ycloBpuax «Bo3qyuHoro» nutanua Acet. aceti u Bact. schiitzenbachii 
XOPOIO HCNOb3YIOT TaKKe MPONMWJOBbIN CNHPT, YKCyYCHy!O HW NMponuoHoBy10 
KuCJIOTH. MervJioppiit w OyTHJOBbIi CHHpTH MYyYpaBbHHax HW MaCJIAHaA 
KHCJIOTbI HMH He YCBaHBaloTca. 

[pyrne u3y¥aBuiHecn HaMH OaKTepnu — Acet. melanogenum xu Acet. 
suboxydans —B ycNOBMAX «BO3AYUWIHOTO» NUTAaHHA 3THAOBOrO CnHpTta He 
HCNOJIb3yIOT H HE Pa3BHBaIOTCA HE TOIbKO B MHHepaJbHOH cpene, HO H B 
APORKEBOK BOLE, UTO CAYKUT MOKAZaTCAbCTBOM CYWLeECTBOBAHHA (usuou0- 
PHYeCKUX OTJIHYHH STHX BHOB OT GakTepuii cKoporo cnocoba MPOH3BOCTBAa 
ykcyca. C apyroii cropousi, Acet. melanogenum vu Acet. suboxydans mipe- 
KPaCHO HCNOJIb3y!OT B KOHCTPyYKTHBHOM OOMeHe IvIIOKO3y, COP6OuT, MaHHHT 
MW IvIMILepHH. 

Kyaptyppt Bact. schitzenbachii ue nawr pocta B MUuHepabuol MHTaTeWDb- 
HOW cpeze c PpyKToso0H, rasakTO3O0l, MambTO30li, WaKTO30LI 4H pamduyo3on. 
Oxuu oOHapyxuBaloT oueHb caa6bIli pocr B cpeze C PHOKO30H HW caxapo3on. 
B pow KeBolt Bone Ca6bI pocT Ha6wOMaerca TakxKe 34 cueT HCNOJIb30BaHHA 
(Ppykro3sbl, apaOuno3bl MH rastaKkTosbl. Ornomenue Acet. aceti 1 Bact. schiit- 
zenbachii K HEKOTOPbIM COeMHeHuAM yrulepOa HCHbITHIBA.1OCb HAMH H B c.e- 
AYIOUWMX ONbITaxX. BakrepHu BbipaulHBaIHCb B YCJIOBHAX «BO3/YIIHOFO» 
MMTaHHA B KOTOaX C 15 Ma CHHTeTHYeCKOI MHHepaJIbHO!l cpeapnt. MerouwnnKom 
yriepola Obl BHatade STHIOBbI cuupT. Uepes nBoe CYTOK N10C.1€ KOHTPOvIb- 
Horo OnpewecHHA Cyxoro Beca O6OakTepHit nom G6aKtTepHadTbUble MW1eIKH 
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no6apaanuch 1%-Hble pacTBOpb! apaOuHOSbl, P1IOKO3bI, PaNaKTOSbI, PPYKTOSLI, 
CaXapO3bl, MAJIbTO3bI, JIAKTO3HI, TVIHMWePHHa, cop6uta w MaHHUTa. Tpu KOvIO6bI 
OCTABaJIMCb KOHTPOJIbHBIMH: OHH MOMellaIHCb B YCJIOBHA KBO3AYMHOrO» 
NWTaHHA, T. @. B 9KCHKATOP, Kya BHOBb KoGaBalocb 0,1 Ma cnupta, Hepes 
yeTBepo CYTOK oNpenedaca ypokal Oaxrepnit (cyxoli pec). B ra61Mie TpH- 
BOJATCA JAHHbI€ OAHOTO H3 TaKHX OTIbITOB. 


Yeenuuenue ypoxan Oaxkmepui npu Oobaerenuti 

K Oeyxcymounot Kyabmype Bact. schutzen *uchii 

HEKOMOPbIX OpeaHudecKux eceduneHull (CYxXOo Bec 
6axmeputi Oo Ocbaeaenuxn 2,2 Me) 





YrenmHyuenhe ypouan 





Jlo6apseHo B KONMYeCTBE 1% JO 








Mr | ws 

ApaOwHo3sa ..-..-.-. Oye 221 
TOROS et os cds ae a: A 0,90 224, 
PagiakT03a- 64 ee 62 0,50 22.7 
DP YKITO3A ae cae ek we 0,60 2442. 
Caxaposa .. ww ee 0,60 212 
MaAGTOSa:. eck oe ow. Se ele 0,30 13,6 
FIAKTOSa. aoe eo ds Soho S 0,30 13,6 
TmmuepHii . . . eee 1,10 50,0 
CopouT . : 0,20 36,3 
KOuTpOub: «BOs yLUHOE» | 

nuTauwHe —CnHpT . . 3,70 170,0 


V3 qaHHbix TAaGIHUbI CeMyeT, TO MPH TOOaBJIeHHH yrIeBOLOB HM MHOTO- 
aTOMHBIX CHUpTOB K KyIbType Bact. schiitzenbachii, HecMOTpA Ha HasMuHe 
HEKOTOPbIX OCTATOYHBIX KOJMYCCTB YKCYCHOM KHCJIOTbI, pasMHOKeHHe OakTe- 
PHH MpOWCXOAMT OUCHb BAO, MaCCa HX YBeJHUMBaeTCA B CpeHEM Ha 20—- 
30%, a pH oOaBJleHHH ONTHMAJIbHBIX KOJIHUCCTB STHJIOBOrO CHHpTa — 
Ha 170%. 

- Takum o6pa30M, Ha OCHOBaHHM Hallux HccelOBaHHH MOMHO CHeaTb. 
BbIBO O TOM, UTO JIYYLIMMH HCTOUHHKAMH yrlepoja VIA Bact. schtitzenbachii 
ABUISIOTCA STHJIOBbIM CIUpPT, yKCyCHad KHCJIOTAa, MpONHJIOBbIM CNUPT, MPOmHo- 
HOBaA UH MOJOUHAS KHCOTHI, OCOGeHHO HaTpHeBasd COb NocenHch (JlonuaH- 
ckaa uv TpoulaHos, 1956). Bact. schiitzenbachii MoweT OblTb OTHECeH K Tpyl- 
ne WakTOWuAbHbIX GakTepuii, mo Bpayw u Paituoay (Brown a. Rainbow, 
1952), Kya 9TH HCCegoBaTemH OTHOCAT Hu Acet. aceti. 

B KOHCIpyKTHBHBIX Mpoueccax GakTepuli ckoporo cnoco6a Mpou3sBoAcTBa 
yKcyca MpWHuMaeT yyacTHe TakxKe yrviepOd yrieKuCJOTbI, YTO HaMH YCTa- 
HOBACHO B ONbITax c McCueHbIMH aToMaMH. Han6oulee akTHBHO duKCallHA 
YIVI€KUCJOTbI MPOHCXOAHT B NCPHOA AaKTHBHOTO Pa3MHOKeHHA GakTepHi B 
CHHTeTHYeCKOl MHHepaIbHuoli cpeme co cnuptTom (JIloHuUAHCKas, 1958). 

B pe3yAbTaTe JWIHTeJIbHOrO CYUICCTBOBaHHA B MPOH3BOACTBEHHbIX YCJIO- 
BHAX, OGCAHCHHbIX POCTOBbIMH BeULCCTBAMH, MpOK30We OTOOp 6akTepHi, 
CNOCOGHbIX CAMOCTOATEJIbHO CHHTC3HPOBaTb BCe HeEOOXOAMMbIe HM POCTOBBbIE 
BeleCTBA H KOMNOHeHTHI PepMeHTHHIX CHCTeM. TakuM OO6pa3o0M, BO3HHKMa 
ayKcoaBToTpodua OakTepu CKoporo cmoco6a mpou3sBozcTBa ykKcyca. 

Ha 3aBofax cnupToBoro yKcyca mponsowien oT6op OakTepHH, HanOouee 
AKTHBHO OKHCASIOLWIMX CHUPT, B Pe3ybTaTe KOTOPOro COBpeMeHHbie OakTe- 
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PHM CKOporo cmoco6a mpoussBogcrsa YKCYCa ABIAIOTCA BECbhMa AKTHBHBIMH 
KHCJIOTOOOPa30BaTenaMu. B NPOHSBOACTBeHHBIX YCJIOBHAX ony MatoT oO 
14% ykcycnoli Kucanothr, 

OxucvienHe CNHPTa YKCYCHOKUCAbIMH OakTepHaiMu Moxer paccMaTpu- 
BaTbCH Kak 3ByXx(basitbrii Mpowece: meppas (basa — oKucaenne CNHPTa B YK- 
CyYCHylo KMCOTY H BTOpaa tbasa — OKUCICHHE YKCYCHOM KUCJIOTHI 0 Vrule- 
KHCJIOTbI H BOAbI (Haehn, 1956). 
Bee ykeycuoxucaiste OukTeDHH B 
TOH HH HHO ctTenery C10CO06- 
Hbl OCYIMECTBIATh TenByto Dasy, 
HO flaeKO He Bce Moryr Ocy- 
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S 
ILECTBITD =BTCDYIO (nepeoKue- s 
“leHHe). Crloco6uocth K ocyuect- a o0 
BAICHHIO BTOPOH (ha3bt ucnowbay- § 


CTCH B CHCT@MaTuUKe YKCYCHOKHC- 


i 8 50 
JIbIX OakTepHit Kak OuH 3 cy- & 
IMCCTBEHHBIX KDHTepHeB JIA pa3- C 
ACACHHA BULOB poxa Acetobacter Sy 
(Bep.aKn, Ppatep). iS 
Baktepuu cxkoporo cnocoéa 3 
NPOH3BOACTBA YKCyca OKUCIAIOT Sed 
P-«) 


YKCYCHYIO KHCJOTY, Torna xKax 
Acet. melanogenum 4 Acet. 
suboxydans, OKHCJIAIOUIMe, XOTS 
H O4eHb BAJIO, CIUPT, He cnocoé- 
HbI K mepeokucaenuio. Ha puc. 2 
IIpe€ACTaBJIeHO HakomveHue yk- 
CYCHOH KHCOTbI Ip OKUCAeHHH 
CNHPTa B APORKEBOH Bore pas- 4 2@3 4 5 6 7 8 9 IG TF 
HBIMH =BHaMH  YKCVCHOKUCJIBIX Spemsa. cymnu . 
Oaxrepult. Tora Kak Oakrepua Puc. 2. Okucaenne stuaoporo CNHPTa HM ykKcyc- 
CkOporo cnoco6a npousBogzctBa HOH KMCJOTBI GakTepuaMu poga Acetobacter: 
ykcyca NOTpeOsioT oOpa3ozan- oe 

I — Bact. aceti; 2— B. Schiitzenbachii (JITY); 


eed oe YKCYCHYIO eee 5—B. schiitzenbachii (31, 68): 4 — Acetobact. 
cel. meianogenum yu Acet. syh- - Melcnogenum; 5 — A. suboxydans. 


oxydans ee He HCNONb3VIOT. 

Baktepuu cKoporo cmoco6a NPOH3BOCTBA ykKcyca OTMHYAaIOTCH OT IDy- 
THX YKCYCHOKHCJIBIX OakTepuit BEICOKOLy BEIHOCJIMBOCTbIO. K  KHCJIOTHOCTH 
OKPYKaloiieH cpenbl. Oro cpolicrso ecty PC3yIbTaT Mpucnocob6enua K 
TEM YCJIOBHAM, KOTOPbIe co3qaiorcs B dimlapaTax YKCYCHbIX 3aBOAOB, rye 
STH OakTepHH — aKTUBHBIe KUCIOTOOOpa3z0BaTeH — HakanuBaiorT 3HauH- 
TeJIbHbIC KOJHYECTBA YKCYCHOM KHCJOTHI. JIoWusHCKaA 4H Boyaposa (1956) 
CNCUHaTbHO WCCAeNOBAIH BONpoc oO BHHMAHHY PH nuraterpnol Cpebl wa 
PaSMHOKawich MPH 3HaueyHy pH, papyom 2.5 uw 7,9. Murepecen tor 
HeHO, YTO WIS pa3sBuTua B MUNCPasIbHOH CHHTeTHYeCKOH cpese, cOoqepxKa- 
men 3% cnupra, ONTHMAJIBHBI€ =YCIOBHA co3aloTca IpH HCXOHOM 
sHayeHuu pH, pasnom 4,5—5.9. SHaYHTeIbHO MereHHee OakTepHuH 
Pa3MHOXKIOTCA pu 3HayeHHH DH, pasrom 2.0 Hu 7,9, Murepecen tor 
(akT, 4TO B ye.toBnax, SaTPYAHHTCIbHBIX JIA  pa3Mucomenug OakTepuH, 
Kak B OUe€Hb KHCJIOM pafione pH, Tak 4 B wenouHOm Ha6Ow0.laeTCaA Han6o- 
‘ICE BHICOKAA OKUCIUTCIbHAA AKTUBOCTH Oaxtepnit. MakcumManbuoe Konnue- 
CTBO YKCYCHOH KiCOTbI, OOpazoBaHHoli B ITHX OMbITaX OAHUM MHJIHOHOM 
SaktTepit mpx pH, papyom 2,5, coctaBaer 310 mr B 100 ma cpelbl; mpu pH, 
paBHoM 4,2 — 88 mr, a npu pH, pasnom 6,9 — 380 mr. Sto MOXKET OTYACTH 


A) 
—) 
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OObACHUTh TY BbICOKYIO OKHCJHTCbHYTO eaTeIbHOCTh OaktTepuh, KoTOpad 
Habs0aeTCA B allapaTax YKCYCHBIA 3aBOJ0OB, Te pasMHOKCHHE 6aKkrepuii 
QUeHb 3aTpyAHeHO MM MpOucxOAHT, O-BHAHMOMY, Kpaline Me/WeHHO BCE As 
CTBHe BbICOKUX KOHWCHTpalun yKcyCHOH KHCOTbI H CMMpTa. 

Bpuwe Mbl yKa3biBaJH, YTO GakTepuH CKOporo cnoco6a, MOceIMBIIMCh B 
ammapaTax yKCYCHbIX 3aBOAOB, MoTepAIH CMOCOOHOCTb UCMONb3O0BaTb YIJIe- 
BOJLbI H MHOTOaTOMHble CHMpTbl B KAUeCTBe CNHHCTBEHHOTO HCTOUHHKA YTVIC- 
pola B KOHCTPYKTHBHOM o6meHe. Memay TeM, cnocoOHOcTbh K OKHCJICHHIO 
TUX BCIUeCTB OHH COXpaHHuil, Tipu HasHuHN B WuTaTeIbHoH cpeze AOCTyN- 
HOTO JIA UCIOb3OBaHHA B KOHCTPYKTHBHOM OOMeHe COeAHHETIAE yruiepola — 
3THJOBOTO CIHPTA, yKCYCHOH HI MOJOUHOH KHCJIOT (0,1—0,01%) — OHH aK- 
THBHO OKHCJISIOT PIHOKO3Y B TIIOKOHOBYTO kucoty. Mobi BbIdCHHJIH, YTO B OKHC- 
JI@HHM TuOKO3bI B PIOKOHOBYIO KMCOTY yuacTByIOT ocopHble coeMHeHHA. 
Tlpu oKHCAeHHH TIOKOSBI OTMBITDIMH KuleTKaMa Bact. schiitzenbachii 106aB- 
jeHHe K (u3voOrHyecKOMy pacTBOpY (boc POPHOKHCJIbIX comel yBeHIHBaeT 


KOTHYeCTBO OOPasyloulelicsA TTOKOHOBOM KUCHOTH Gosee wem B 10 pas (Jloi- 
unnckan H UlerkyHoBa, 1956). 

TmoKonoran KuCOTa OKHCIACTCH Bact. schiitzenbachii B KeTOTMOKOHO- 
BYIO. OTO yKE coo6ulaoch B paooTe Pa3syMOBCKOM H Bacuspenol (1956) x 
NOUTBepK CHO HaMH B OMbITAX CO BCeMH H3y4YaBLIHMUCA KyIbTypaMll Bact. 
schiitzenbachii. MHoroaToMuHple CIMpTb! taxxe okucasotca Bact. schiitzen- 
bachii B COOTBCTCTBYIOIMHE KeTococaHHeHua. Mbt Bbipatipae 6akTepHu B 
Apox2KeBon Boe CO CMHPTOM RB KauecTBe HCTOUHHKa yruepota B yCJIOBHAX 
KBO3LyWHOrO» MHTaHHA, a 3aTeM MO SakTepHaJibHble MVIeHKH NoOaB.AA 
pacTBOpbl TiHWepHHa, cop6uta Wi MaHHHTa H HaOsO aH AKTHBHOe OKHC- 
jeHHe STHUX MHOPOATOMHDIX CIMPTOB. Tloniuspt pactBopa con6uta noj BbIpa- 
wenHble OakTepHasIbHble TMWICHKH IIPOH3BOAHJNCb TpoeKpaTHO wepes Boe 
cytok. Mpt yOequINcb B TOM, uTO KOsMYeCTBO COp6O3bl HeMpepbIBHO Hapa- 
cTaloO TIpH OWeHb HesHauHTeJIbHOM yBCIMYCHHH KOMMUeCTBA 6aKkTeplaJIbHbIx 
KNeTOK. ITO WOKasbiBaeT, YTO OKHCACHHe MHOTOaTOMHBIX CIHPTOB B KeTOCO- 
@MHeCHHA MOTYT OCYLMeCTBIATb H HepasMHomKaloulecaA 3a cueT 3THX COeAH- 
HeHHH OakTepHH. 

CyiecTBeHHbIM WMarHOCTHYeCKHM TpH3HaKOM 6axtTepul, mo Ppartepy, 
ABIAeTCS TaKKe HX CHOCOGHOCTh OKHCIATh JaKTat KaJIbUUA LO YrvleKHCJOTHI 
u Boon. IIpux aTOM Ha HOTHOH MUTATebHOH cpele BOKPyr KOJOHHH 6aK- 
TepHit OOpasyloTca KPHCTAJVIbI CaCO3. Bce W3y¥eHHbIe HaMH LUTaMMbI 
Bact. schiitzenbachii akTUBHO OKHCIAIOT WakTaT KaJIbuWA © o6paz0Banhem 
meta. Bce oHH Tak»Ke HMCIOT B cpoemM (pepMeHTaTHBHOM anflapate KaTa- 
aa3y. 

Takum 06pa30M, MoJyyeHHBIc jlaHHble 10 usnosOrHH GakTepHi CkOporo 
cnoco6a npousBoucTBa yKcyta moKa3biBaloT HasMave y HHX cnewHpuueckHx 
OCOOeHHOCTeH, CYINMeCTBEHHO orivualolux ux OT ApyrHx yKCyCHOKHCJIBIX 
OakTepHi. 

O6boco6seHHe TpyNtibl 6akTepH cKOpOrO cnoco6a MmpousBoucTBa yKcyCca, 
OUCBUHO, HayalOocb TipH MepBOHAYAaJIbHOK opraHusauun 9sTOro TIpOHSBOACTBAa 
135 viet Hagan. C 3Toro BpeMeHH HOCTOAHHBIM MecTOoOuTaHieM 6akTepHuu 
cTalu MpOHusBOACTBeHHbIC aiinapaTbl yKCyCHbIX 3aB0,10B- YcoBua CyWlecTBO- 
BaHuA OakTepHil B THX alllapata’ H3BCCTHbI H B OCHOBHOM OAHOTHIMHbI AA 
neex 3aBo0B. Ilosromy CCTb BO3MOXKHOCTh OObACHHTS BOSHHUKHOBCHHE Y 
6akTepHl TeX (pu3HOJOPHUECKHX ocobeHHOcTeH, KOTOPBHIe gTANuaioT OakTepAn 
ckoporo cnocoba npousBoncTBa ykcyca OT Apyrux BLOB pota Acetobacter. 
Stu dusnomoruyecKHe ocO6OeHHOCTH BO3SHHKIH Y 6akTepHh B pesysbTaTe 
ectecTBeHHoro oTOopa Kak npucnocoGJleHHe K yCsIOBHAM UX nocTOAHHOrO 


MeCTOOOHT AHHA. 
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Pu3zuvo0r02ua OakTeputt cKOpoeo cnocoda npoussodcreu ykcyca o9 


Mpr pa3ieasem muenue Kyapasnesa (1954) 0 Tom, uto NpW onpejenenny 
CHCTCMATHYECKOTO NowomKeHuA MHKPOOPraHv3MOB = Heo6Oxo.1Mo VUHTHIBaTb 
YCOBHH HX TOCTOAHHOrO MeCTOOOMTAHUA MW Npuapatp oco6oe 3HayeHne Tem 
HPH3HaKaM, KOTOPbIe BO3HUKIH B PESyIbTaTe MpUcnocoOleHHA UMeHHO xK 
3THM YCJIOBUAM. 

IIpu ckopom cnoco6e NPOHSBONCTBA ykKcyCa MuTaTerbpHasg Cpea, B Ko- 
TOPOH NMOCTOSHHO CYWLECTBYIOT GOaxkTepun, CORCPAKHT B KayecTBe ucTOUHHKa 
ytelepowa STHOBbIii cnupT u YKCYCHY!O KHCJIOTY, a B KayecTBe MCTOUHHKa 
430Ta — JIMIUb MMHepasibHble ero COCAHHCHUA. Baktepuu cKoporo ciocoéa 
TPOH3BOACTBa yKcyca mpucnoco6usucy xK HCIOJIB3OBaHHIO HE TOJIbKO B SHep- 
PeTHYeCKOM, HO HB KOHCTPYKTHBHOM O6Mene OTHOCHTCBHO HH3KOMOICKYJIAp- 
MBIX COCAMHEHHH, MpHOOpetu cnocobHocty, CHHT€3HPOBaTb H3 3THX MPOcTpIX 
OPraHHyecKHX BellecTB MHHCpaJIbHOrO a30Ta Bce Heo6xo_UMoe HM JWIS 
*KUSHEHHDBIX TIPOUECCOB, B TOM UHCHe H BCE epMeuTHbIe cucTemb. Onn He 
MOWYYalOT PeryAAPHO TOTOBLIX BHTAaMUHOR H BHUTAMHHONOAOOHBIX BeIeCTB, B 
PESyAbTAaTe Yero y HUX pa3BHach ayKCOaBTOTpodus. 

Baktepuu cKoporo cnocoba NPOHSBOACTBA YKCyCa B 3HAaUNTeNBHOH cre- 
HeHH MOTEPAM CHOCOOHOCTh HcnoOAb30BaTE B KOHCTPYKTHBHOM OOMeHe G6ouee 
CJOMKHbIE OpranvuecKkue BeIlecTBa — yrIcBORbI HW MHOroaToMupre CIUPTbI 
IpW COXPaHeHHH CBOHCTBeHHOl, ONCBUAHO, HX MpCAKaM CNOCOGHOCTH OKYCATE 
YTICBOAbI, KADOOHOBbIe KHCJOTHI v4 MHOTOaTOMHble CHUpTHI. 

Oxy npucnoco6wiuch K CYHLCCTBOBAHHIO B YCOBHAX O4CHb BLICOKOT, KUC- 
“IOTHOCTH cpemtb (11—12% yxcycnof KHCJOTBI). Hckao4nteibHo BbicoKaa 
AKTHBHOCTb OKHCJICHHA 3STHIOBOTO ciupta npu pH, paspyom 2,0—3,0, cBoii- 
CTBeHHad OakTepuAM CkKOporo cmocoba NPOH3BOACTBa ykcyca,— TakxKe pe- 
SyibTaT MpHCnocoGsieHuA HW ecTecTBCHHOrO oTOopa. 

TakuM o6pa3om, NPOH30LWIO O60CcObuIeHHe OakTepult cKoporo cnocoba 
MIPOH3BOACTBa YKCyCa HW BO3HUKHOBeHHe Bua Acetobacter aceti, KOTOPBIH 
AOJDKEH Obl, MO MHeHHIO Betepunka, o6bequnutp OakTepHu cKoporo cno- 
co6a npousBorctBa ykcyca. 

H3yyenue muoxectBa KyJIbTyp STOH TPyNMbl, onpesereHubrx HaMH, 10 
Youne6epry, kak Bact. schitzenbachii, Bact. curuum y Bact. acetigenum 
H OoNee yray6nenHoe CPaBHHTeJIbHOe H3yyeHHe dusnonoruu Bact. schiitzen- 
bachii 1 Acet. aceti yOex1aeT B TOM, ITO OakTepuu cKOporo cnocoba IIpou3- 
BONCTBA YKCyCa MO/DKHbI OBIT, M0 Klaccupukalun Mpatepa, Bk0veHH B 
rpylny mesoxydans u orneceunl kK Buy Acetobacter aceti. 


B bIBO Ji bl 


1. Baxtepuu cKoporo cnoco6a MIPOH3BOACTBA YKCyCa mMpeacTaBaoT 
cobol o6oco6.1eHHy10 rpynny, oOlaqaiolyio cneunduyeckumu (PusHomorNye- 
CKHMH CBOHCTBAMH, BOSHUKUIMMUY YCHJINBINMMUCA B Pe3yvIbTaTe MpHcnocob- 
/l@HuA GakTepud K OCO6bIM YCIOBHAM UX NOCTOMHHOTO MeCTOOOUTAHHA B an- 
NapaTax YKCYCHbIX 3aBOJOB. 

2. B KOHCTpyKTHBHOM o6MmeHe GakTepHu cKOporo cnoco6ba IIPOH3BOUCTBAa 
yKCyCa HCHOJIb3yoT CHMpT H yKCycHyto KUCJIOTY B Ka¥eCTBe HCTOUHHKA yr- 
Jepowa HY AaMMOHHHHbIe COMM — B KayecTRe ucTouHnKa a30Ta. OHM He HYyxK- 
AalOTCA B TOTOBBIX BUTAMHHAX HM BUTAMHHOMOAOOHbIX BelULeCTBaX HW ABJIAIOTCA 
ayKcoaBToTpodamn. ; 

3. OTHLOBbIN cHHpT, YKCYCHAA KHCJIOTA, MPOMHIOBbIi CHupT, NpOMmHoHo- 
Ba H MOJOUNAA KHCJIOTHI ABIIAIOTCA IIA OakTepH cKoporo cnocoéa mpou3- 
BONCTBa YKCVCa JIYUWIMMH HCTOUNHKaMH yraepota. ONTHMaIbHbIe jWIa pas- 
MHOMKCHHA OakTepHit ycloBua oGecneynBalotca NPpH «BO3AYINHOM» MHTAaluH, 
ROMA KOULCHTPalinA JICTYYHX BCIUeCTB B MMTaTesbHol} cpeme He lpepblitaer 
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60 M. C. JlotiyuaucKan 


et: Behe Se 





0,05—0,1%. YrieBodb H MHOroaTOMHble CHupTbl MaJONpHTOAHbI JA MuTa- 
Hua GakTepHH CKOporo cnoco6a Mpou3Bo/icTBa yKcyCa. 

4. Cpeuu pola Acetobacter 6aKkTepHu CKOpOro croco6a MpOu3sBOMcTBAa YK- 
cyca BbIeAIOTCA ypesBblyall HO O6ONbIMOH AKTHBHOCTbIO MpOlleccoB OKHCICHHA 
CnupTa HM yKCYCHOH KUCTOTBI, 4 TAKIKE BbINOCHBOCTbIO K BbICOKOH KHCJIOT- 
HOCTH OKpyxKalollen cpebl. Onn ciocoOHbl TakKe OKHCATE TJOKOSY B 
PHOKOHCBYIO KHCIOTY, TTKOKOHOBY!0 KUCJIOTY — B K@TOTJNOKOHOBYy!O H MHO- 
POATOMHbIe CHUPTbI — B COOTBETCTBYIONINe KeTOCOCHHCHHA. 

5. Bakrepuu ckoporo enoco6a mpou3sBoycTBa ykKcyta UMeIOT B CBOCM 
(bepMCHTaTHBHOM annapare KaTala3y HM OKHCJAIOT WakTaT Kavibihts mo yrsie- 
KHCAIOTbI HW BO/TBI. 

6. Exunctpo OMOJIOrHYCCKHX ocobennoctelt GOakTepHH ckKOpOTo cnoco6a 
pousBoucTBa ykKcyca Tpe6yeT Npu3HanvA HPHHAJIeHKHOCTH BCCX O6akTepun 


atoit rpynrb K Buy Acetobacter aceti. 
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seem 


H. f. Beceaoe, 3.7. Kys3sHeyoea 


O ®H3HOJIOTHYECKONM POJIH OBPA30BAHHA 
MOJIOYHOM KHCJOTHbI rOMO®EPMEHTATHBHbIMH 
MOJIOYHOKUCJIBIMH BAKTEPHSAMH 


(Huctutyr muKkpo6Ovosorny AH CCCP) 


IIo Bompocy o pol Opoxenuii maa paspurusg MHKPOOpraHH3MoB Cylle- 
CTBY!IOT pa3HyuHble TouKH 3peHua. Han6ounee CTapaw Ta TOUKa 3peHuaA, co- 
PHacHO KOTOPOH OpoxeHHA LeHHbI JWIg OpraHH3Ma TOJIbKO CBOel SHeprHel 
HW MpPOYKTbI OpoxKenna HH B Koel] Mepe He HCIOb3yiOTCH MHKPOOpraHu3Ma- 
MH (Koctprues, 1914, 1937: Credeucon, Far). 

CoBeplUICHHO MpOTHBONOOKUbIM ABAACTCH MHenue Taycona (1940), cun- 
Tatollero, 4TO AHCCHMHVJIALLMOHHbIe MPOUeCcchl MNpPeACTaBsAoT Cobol} lepByto 
NOJTOTOBUTEJIBHYIO CTaJHIO N€PCCTPOMKH MMTATeIbHbIX BeILecTB cpeAbI B Mpo- 
AYKTbI, KOTOPbIe HCMOb3YIOTCH B CHHTeTHUeCKTx mpoweccax kweTKH. Tipu ua- 
PyulCHHH NO KaKHM-JIHOO MpH4ynHaM cHHTeTHYeCKHX MpOWeccoB WpomexkytTou- 
HbI€ MPOAYKTb MpeBpalleHua MHTATeAbDHBIX BCINECTB HE HCNOIb3YIOTCH WIM 
HCMOJIb3YIOTCH B MeHbuIeH Mepe. B PC3yJIbTaTe NPOMCXOAHT HakorsieHue B 
CPpeAe TaKHX MPOAYKTOB, Kak CHMPT, MOOUHag Y MaCJIAHasd KUCJIOTHI H Ap. 

Taycou mpuxogur k BPIBOLY, UTO Tpomecc OpoxeHUA ecTh CeACTBHE «He- 
yAaBlleroca CHHTe3a». Tloqo6uoro xKe B3riana Ha mpoulece 6poxKeHHA Kak Ha 
OTKJIOHCHHBIM OOMeH BeLlecTRB IPHACPKUBACTCH Hw Doctep (1950). Onnaxo, 
Kak H OOJbUIHHCTBO Apyrux HCCJICNOBAaTeNeH, OH CUHTaeT, YTO TIPOUWeCChl CHH- 


cos. Taycou xe (1935, 1945, 1946), ocHoBbIBasnch Ha cBOeM 9KCIICPHMCHT ab- 
HOM MaTepHavie, OTPHUacCT pOJlb JAbIXaHHA H OpoxkeHHA Kak HCTOUNHKOB 
SHCPHH JWI CHHTeTHYeCKHX Mpoueccos. B stom oTHomenun ero B3rIAbI co- 
BialaioT c MHeHHem K nolipepa (Kluyver, 1930, 1931 rr.). B nacrosutee 
BPEMA YHCJIO CTOPOHHUKOB CaMONPOH3BOJIbHOrO TeyeHHs CHHTCTHYCCKHX Mpo- 
eeccos yBelnunoch (JlonymaneKue, 1955: Winzler a. Baumberger, 1938; 
Siegel a. Clifton, 1950 Ap.). 

Sa mocaieqHue 20 wer HaKonunocE OO/IbUICe KaNIHYeCTBO MaTepHawsos, Mo- 
KaSbIBaIOUHX, UTO B Pe3YJIbTaTe NPOWeCcCOB ALIXANHA H OpoxkennA o6pa3yrr- 
CH BCULeCTBA, HAYULHe Ha MOCTpoenve TaKHx BaxKUBIX KOMIOHEHTOB KJICTKH, 
KaK OCAKH, XUPbI HW YrieBo 1b (Kanauckui u UImepauur, 1945; Botuenan, 
1948; Becesosp y Acaayos, 1952: Becenop n JIepayepa, 1954: Bece.1oz, Jle- 
BaueBa H @Ppo.tosa, 1955; Meyerhof, 1925; Fromageot a. Desnuelle, 1931, 
1935; Barker, 1936: Sonderhof a. Thomas, 1937: Cori, Schmidt a. Cori, 
1939; Stier, 1939: Gottschalk, 1942: Kleinzeller, 1948: Sewell a. King, 
1954; White a. Munns, 1954: Wilner a. Clifton, 1954; Fink, Krebs a. Lech. 
ner, 1939). 
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G2 H. WH. Beceaos, 9. I. Ky3sxeyoea 











Visyyene Mpoleccon aCCHMHJIAWHH Y Ppa3JIMUHBIX rerepOTpoOPHbIX MHKPo- 
OpraHH3MOB HMeceT Oovlbllloe 3HayeHHe, Tak Kak JaCT BO3MO?KHOCTb 61WKe 
MOJOLTH K BbINCHCHHIO HCTHHHbIX B3AHMOOTHOIMeCHMH MexKAy NpolleccaMi ac- 
CHMHJIAUHA UW AHCCHMMJIALLUH. 

Hecmotpa na OOWIMpHylo JlMTepaTypy NO BONpOCaM aCCHMHJAUHH y MH- 
KpoopraHv3MoB B Mipollecce AblxaHuA HU 6poOXKeHHA, WIA MOJIOUHOKHCJIbIX 
6akTepuli MOMOOHBIX JaHHbIX HET, CCIM HC CUHTaTb HCCI TOBaHHA Ban-Hyvia 
v Angepcona (Van Niel a. Anderson, 1941). OTH aBropbl, HCNO/Ib3ya MeTO- 
JMKY M@HOMeCTPH4eCKHX H3MepeHH, He HaOMOMaM ACCHMMJIAIMH BO BpeMA 
cOpaxkHBaHHa caxapa B CYCNeH3HH OTMBITHIX KJICTOK Streptococcus faecalis. 
Onnako, no yka3anuam Ianounuxopa (1948), cOpaxkuBaemaa riloKoO3a MO- 
2KCT MOTPeCOATbCA MOJTOUHOKHCJIBIMH OaKTeCPHAMH Ha CHHTE3 KJIETOUHOrO 
BeLICCTBA. 

IKCHEPHMCHTAIbHO OKA3aTb YUACTHE MpOMeKYTOYHBIX MPOAYKTOB cOpa- 
KUBAHHA YICBOAOB B CHHTe3e KeTOUNOTO BelkecTBa IPH NIO60M Tiporecce 
Opoxenusa ouelb TpytHo. Merog Ke padHOaKTHBHbIX HHAUKATOPOB, YCICHINO 
IIPHMeHACMBIM B TCUeHHE MOCMeANero AeCATHeTHA B (pH3HOsOrHueCcKHX UW 6OuO- 
XUMHUCCKHX HCCJICLOBAHHAX, MO3BOJIAeCT MPOCIEAMTb BHKeHHE BCIICCTB 3 
Cp@bl B Ke€TKy HU H3 KeTKH OOpaTHo B Cpery 6e3 HapyIUeHHA HOPMaJIbHOK 
(PUZSHOJOFHN pa3sBUuTHA OakTepHl UW OCYLLECTBIAeMOTO HMH 6poxKeHHA, CO34a- 
Bad, TAKUM OGOPa3OM, JKCIEPHMCHTAJbHbIe BOSMOMKHOCTH HCCeAOBAHNA 06- 
M€HA BeII@CTB Y MOJIOUHOKHCIBIX OakTepHi, B CBA3H C S9THM ILeJIb HacTosniuel 
paGoTbl cocToda B OMpeseeHHH MpH MOMOMIH Me4eHbIX aTOMOB CTCIICHH 
BKJIOUCHHA COpaKuBaeMOl TOKO3bI B OakTepHadibHyio MaCccy Mp PasBHTHH 
B YCIOBHAX OpOKeHHA. 


METOJUKA 


JA BbINOHeHHA MOCTAaBJICHIbIX 3aay HeOOXOLUMO ObIIO nwomoOpatb Ta- 
KHe CpCAbl JIA KYJIbTHBUPOBaHHA OakTepHH, KOTOPbIe MO3BOMIH Obl JeTKO 
OMpeAeAATh MPOAYKThI 6poxkewuA, YUMTHIBATh OakTepHabHy!lO Maccy H OTTe- 
JATb ee OT Cpesbl. 

TakHM YCAIOBHAM MOIIH YJOBJeTBOPATb TOJIBKO MpO3spayHble Cpebl, He 
colepxKalllve B3BCWICHHBIX YaCTHI, a MOCce MPOBeAeHHA Ha HAX 6pomwKeHuA — 
He aloulve OCa{KOB, KOTOpble Mella Obl OTeMeHMIO YMCTOH OakTepHaib- 
HOH Maccbl. 

CuntreTuyeckHe cpefbl, HavOoulee OTBeUAaIOWINe STHM YCJIOBHAM, He MOMIH 
ObiTh HCHOAb3OBaHBI, Tak Kak yin Bact. Delbriickii onwv oven CAomub! (Pa- 
6oTHoBa, 1947). 

B cBa3H C 3THM MBI OCTAaHOBYJINCbh Ha €@CTeECTBeEHHbIX Cpeax, B KOTOPbIx 
B KaUCCTBe HCTOUHHKAa A3OTHCTHIX BelleCcTB H MaKTOPOB pocTa CJYKU OTBAP 
COJIOLOBbIX POCTKOB. 

ILna pa6oth Opi oTcOpan wiramm Bact. Delbriickii 1C, Matowin HaH- 
6ombulyio KHcMOTHOCTh (40 1%) Up pa3sBHTHH la 5% -HOM 9KCTpakTe CO.10- 
JOBbIX pOcTKOB ¢ CaxapoM. KomnyecTBO CaXxapa COCTABJIAIO 10% of oObemMa 
cpejbl. Cpejtbt nepes, yroTpe6.1citeM NpOnyCcKaJHCh Hepes cyneplelitpupyry 
WIA YAANCHHS B3BCHICHUBIX YacTHI. OMIT! NO H3Y4CHHIO AWHAMUKH MOTTON 
HOKHCOFO OPOXKCHIA MPOBOAHIACb B OPOAMJIbHBIX COCyax C OObEMOM CpeABI, 
paBHbIM 3,0——4,0 J. 

TlocepubiImM MaTepHasIomM clyKHa 16—24-4acoBad KyJbTypa, BbIpalleH- 
Had Ha cpefle Toro »#*e cocTaBa, KouMuecTBO MOceBHOrO MaTepHasla COCTAB- 
nao 1,5—2,0% oT o6bema cOpaxuBaemoli cpetbl. BDpoduibiiad *KMAKOCTS 
epeMeWIHBaach BUITOOOpasHolt MecllaJIKOH, BpaulacMOH MOTOPOM, 4Yepe3 
ONpeevIeHHble MPOMeEXKYTKH BPeMCHH, NTO cnoccOcTBOBaJO JlyulleH HeTpa- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


050001-6 
Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000 


O uzuonr02urseckou pOAu OOpasosanua monounos KUCAOTbI 63 
Se a ee: 





NOPUHAMH nO Xoy OpoxKenua. C6paxkuBanne HPOBONHIOCb B TepMoctaTe 
pH 48°. Uepes onpegenennpie NPOMCKYTKH BPeMeHH 13 OPOAHIbHOH »#xHAKO- 
CTH OTOMPaIuch Npobpr mA aHadu3a, rae NPOBOAHOCb 'ompereneHne Caxapa 


m0 Beptpauy. Mosouynag KHCIOTa ONpelelstacy no @puyemany (Friede- 
mann a. Graeser, 1933). Koanyecrgo OakTepuit YSUTBIBAaOCh To Bunorpay- 
cKkoMy. IIpu ycranosaennn peca BbIPOCINeH OakTepHasIbHOlt Maccy ompejzevte- 
HMC BeJOCb Ha MeMOpaHHblx (PHIbTpax, DuJIbTpbI ¢ OaktTepHanbuolt maccoi 
AOBOAKJHCh LO NOCTORHHOLO Beca NOCMe TIPOMbIBaHuA Hx NOAKUCICHHOH BO- 
AOK AIA OcBOGOKAeHUA OT M@.1a! H Cpebl. | 
MHHHBIH a30T onpexeraacg MCAHBIM CNOCOGoM, O6uMii a30T — mo Kbewp- 
Aamo (Besnosepexuit IIpockypsaxos, 1951). 7 
Jlin onpenenenuy OMOXuMHYecKoro cocTaBa OakTepuil, a takxe a6co- 
“HOTIO CyxXoro Beca HX HaBecKy' Opanu v3 BO3AYLUIHO-Cyxolt OakTepHabHoll 
Macchl. OOWHE a30T pB OakTepHapHolt Macce onpenejtsaca mo Kbev1b LavttO 
H MCpCCuHTbIBaICA Ha G6evloK NYT€M YMHOMKeCHHA Ha Kos@unnent 6,25. Co- 
AepxKaHHe CbIpPOro #Kupa Ht JIMNHAOB YCTaHaBsUBasiocy, B HeCKOJIbKO 9Tamoz: 
CHatajia OlpeeIAuch CBOOOAHBIE JMMUAbE TWyTem SKCTpakUHH scbupom B 
allapate Coxcaeta, a 3atem CBASAHHbIC — fyTem 4-yacoRoro rHApOwH3a 
OakTePHaIbHOL Maccp 2% -HOH colsHol KHCJIOTOH mpu Temlepatype 100° 
(Starkey, 1946). O6umee COACPKAHHE YVIeBOOB KeTKH ONPe€AeIAIOCh B 
THRPOAH3aTe OakTepuabHol Maccpr. Onpegesenue Besocy No Beptpany, 1 
PC3yAbTaTbl NMepecuntbipaquch pa MUOKO3Y. SoubHOCTh ycTaHaBJIuBaslacb 
C¢KHPaHHeM OakTepHasbHoli Maccp B Myebyol neyy pz NJIaTHHOBbIX THY- 
TAX, H 30/bHBIM UCTATOK ROBOAMICA AO MOCTOAHHOTO Beca B BaKYYM-9KCHKa- 
Tope. 
Hsyyenve junamuxn NOTpeOJeHHA yraeBoqoB 7 A30THCTHIX BeLLecTB 
B mpollecce noctpoenug OakTepuanbHol Maccpr HPOBOAHIOCb C HCMOub30Ba- 
HueM C!4-rqioKo3u, NOJYYCHHOR yepes PotTocuHTes, H Meyeunix NO yraepogy 


APOKAKEBOH Maccbl. Onpirn c NPHMCHCHHEM pamuOaKTHBHBIx HHAMKaTOpoB 
NPOBOAWIUCh B HeOOvIbIENX (x0 600 ma) o6bemax CPeCAbl B CEMA bHBIX 
cocyax. Panyoaktusyocth OakTepHaJIbHO Macc CPeAbl NpOcunTprBavach 
Ha TOPUOBOM cy¥eTUHKe [ chrepa-Miousepa. | 


IKCNEPHMEHTAJIBHAG 4YACTb 


C  TevIbIo CONMOCTABJICHHA cKOpocrTef HpOlkeccoB cOpaxkuBanna caxapa 
1 Pa3MHOMKeHHA OakTepnil 6bo0 IPCBeEe€HO TD ONbITa no COpaxkHBaHio ca- 
Xapa KysbTypon Bact. Delbriickii Bpowerun NPOBOJHIHCh B NPHCYTCTBUH 
M@Jlad C HHTCHCHBHbIM Ne€pe€MeuwiHBaHHem, To XOMy OpoxKenug OTOUDa.IuCh 
NPOObI Wit aHanusa. B HAX ONPeleARocE KOJIHUCCTBO. Oaktepui, comepxKa- 
HC Caxapa H MOJIOUHOI KMCOTHI. Bee tpu onpita aaa aHaOrHyuHble pesv.ib- 
TaTbi, Jia kpatkocry Tao. | npuBogares P€3yAbTaTbI OANOTO U3 aTHx 
ONbITOB, 

Kak BHAHO 113 TaO.1HbI, K 6-my 4acy OT Havana OnbITa 6pi0 cCOpoxKeHO 
0,7% caxapa, uto COCTaB.NeT 9,2% oF BHeceHHOro KOVIMYeCTBa ero. Baxte- 
PHaIbHaad Macca K sTomy BPCMCHH YBCIM4NTacE NouTH B GO pas. B Aaapuelt- 
HIM, H€CMOTPA Ha HHTCHCHBHO IPOTeKaloulee Opomenne p TCUCHHe NOCeAyio- 
MUX mouty 70 yac. pomecea, wucsto Oaxtepuill YBeIMYHIOCb TObKO BBO. 

Hesnaunterpyoe cOpaxkiBanue Caxapa B NepHoA uNTCHCHBHOrO pocta 
OaktTepuli 1 OTCYTCTBHE CylecrBeHHoro Pa3pbIBa B OanaHce NOTPeO.1CHHOrO 
H COpoxKennoro Caxapa 3aCTaBiuio NDCANONOKUTb, YTO WIA NOCTPOCHHA 6ax- 
TCPHAIBHOH Maccbl B nepnoy Pa3BHTHA KYJIBTYpbI NPOHCXOSMT 31aunTte.tbHoe 
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DOP Ss Sa Se 


Ta6auna 4 


Xapakmepucmuka paseumun Bact. Delbruckit 

















KonnuecTBo 
Bpema Ee rea are Kosuniext 
OpoxwenHa, o6paz0BaBive-|Tepwi, MJH/MN pa3sMHoxeHHa 
yacbl c6pomeHHoro | cy mMomouHol cpembt 6akTepuh 
caxapa, % KHCJIOTbI, % 
hoe one oe ee aren me: 
0 0 0 38 4 
Z 0 0 124 3,2 
3 0,4 0,1 138, 2 3,6 
4 0,18 OFZ 6:.0,0 16,3 
0 Q,7 0,8 2167 57 
12, 2,71 2,74 3657 86 
24 A, 94 4,78 4570 420 
48 6,3 6,0 A787 426 
72 6,58 6,3 4780 126 


noTpe6sleHHe W3 CpeAbl asOTHCTDIN BellecTB. ITO ObIo NpoBepeHo B ONbITAs, 
rae OfpeAesOCb YMeHbINCHHe paCTBOPHMBIX a30THCTHIX BellecTB B cpeyle 
Ha pasHbIX 9Talax pasBUTH KYJIbTYPbl MpH OAHOBPeMCHHOM yueTe KOJINYe- 
cTpa cOpoxKeHHoro caxapa i o6paz0BaBIlleHca GakTepHaIbHOH Maccbl. Tlo- 
CHeHAA Mp TOM YYHTbIBaACh TO CYXOMY BCCY. TIpo6pl, oréupaemble (MA 
aHaJlv3a A30THCTbIX BeLIeCTB, MpeCABapHTCJIbHO (HJIbTPOBaJIHCb yepe3 MeM- 
6paHHbl PHIbTP AA ocpobowKLeHua OT OakTepHH HM MCA. Pe3yJIbTaTbl O/- 
HOrO H3 OMbITOB NpHBOAATCA B Ta6n. 2. 


Ta6nuna 2 


Hoamenenue Koauyecmea oOwuezo asoma cpedol, cOparcueanue caxapa 
uu Hapacmanue 6akmepuaabnow maccol No xody Opowerun 

















- KoanyectBo 
Brema o6pa3s0BaB- Peasy ae Motpe6neno 
Gpo*keHHA, c6poxKCHHOTO WHXCH Gak- B cere o6uljero asoTa 
yacbi o/ TepHa, j H3 cpefbli 
caxapa, ‘Yo | mr/100 Mut (B mr/100 MJ) 
| cpebl 
0 0 0 AQ2 21 0 

6 0,75 114,8 P74250 17,77 

12 2,65 149,9 461,73 30,04 

24 5,64 254,6 152,62 39 ,60 

de 9,70 260, 2 154,79 37,48 


M3 mayHpix Tab! BHAHO, UTO yMCHbUIecHHe a30Ta B TepBble 12 uac. 
6poxKeHHA COCTABHAI10 30,54 mr, B CleAyIollHe 12 yac.— 9,11 mr a30Ta Ha 
100 ma cpeabt. B nocaexyoule yacht 6poxeHHA COMepKaHHe a3zota B cp7ae 
HeCKOJbKO yBelHuHsoce. K 72 uae. 6poxKecHHA KMeTKAMH  BBIeTHJOCb 
917 mr asota Ha 100 MJ CpeAbl. Takoe ysBeluuenHe a30Ta ABJIAETCHA pe- 
3y1bTaTOM CABHTa PaBHOBCCHA MexkKy HoTpeOeHHeM M3 Cpe[pl H BbIACJICHH- 
eM B Cpecay a30THCTbIX BeMecTs, O6YCAOBCHHbIM BO3MO?KIIDIM yacTHYHbIM 
ABTOJU30M K.IeTOK, a TaK?Ke BbLAeICHHeM B CPeAy a30THCTbIX BeLlecTB %KH3- 
HeCHOCOOHDIMH KeTKaMH, IIpuBewenuble AaHHble 3acTaBIAIOT HpeAno/lararth. 
yTo GakTepHa/bHaA Macca OJ KHa COCTOATb TiaBHbIM OOpa30M H3 a30TH- 
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a 


CTEIX BeMeCTB, OQTo No TBepAUIOcE IPH MpOBeweHuH OvOXHMMUCCKOTO aia- 
JH3a, B pe3y.IbTate KOTOPOTO ObLTO YCTaHOBeHO, YTO B COcTaB OaktTepull 
BXOAAT: 1) asoTuctbie BenleeTRa (B Tepecuere ya OeoK) — 67%: 2) cbrpolt 
KHP — 8.5%, B Tom uneaze PaCTBOPHMBIH B aiupe—2.0% yz CHupte — 
45%, a TaKxKe 9KCTParHpyeMbuil 43 ruApomusata — 2,0%; 3) 6e3a30tucrEe 
BemecTBa — 13.3%, B tom unete YMICBOAbI, THAPO.TH3yeMbIe 2% -HO co.s- 
HOH KHCJIOTOI B TeYeHTe 4 Wac.— 7,6%; 4) sonbnocrp — 11,2%; 5) opra- 
HHYECKHE BeleCTBa — 88.8%. 

na mpopepKu TOAVYCHIBIX LAHHBIX O MOTpeO.1eHWH A3OTHCTHIX BelecTB 
CpeAbl OakTCpuAMH 11 ycTaloBueHna CTCNCHH yuacTHA HX B MIporecce MOCTpo- 
CHUA OakTepHabHOl Maccpl Opt NOCTaBJICHbI ONbITHI 0 COpaxxuBaHuto 
HCMCYCHOH PHOKO3bI ia cpere, coxepxKamulet 3% -yprii OTBAaP COJIONOBIX pocr- 
KOB H MeucHbIe NO yraepory HPOAVKTBI aBTO.1H3a ApomRxKell OTHOLICHHH 
1:1. Bo Bpems onpira ONPCeIA1aCh Hauavipyag PaNHOaKTHBHOCTh Cpe, 
PaNHOaKTUBUOCTh CpeAbl Moce oOKoNUAnUA Opokenna x PavOaKTUBHOCTb 
OaKTCPHaJIbIOli Macchi. 

Pe3yJIbTaTbl ONbITOR MpeAcTaBleubl B taba, 3. 








Ta6munna 3 


Paduoaxmuenecmb GaKkmepuarbHot maceot, 6bIPAIeHHOK Npu Opoxcenun na cpede c mevenvin 








QBINOAUZQINOM 
a 2 res te os ao a 7 ae 5 
es , aNHOaQKTHB- | ate | cote HO 1 oS | 
Ko ) ROCTH cpegnt, Pee ~~ ee eae 
sens | HMI-MHN aa x BESS E x 
a4 | — Soe ; — So «xO 
Ec, Ha 1 ma One Oo = | SComae 
oy io ef eS EE a = ke 
Cs Z ee anv oe i BOece s 8 
Coctasp cpean . x ] eee | = ia (So.gme a 
on { x ‘ ea Y¥ ! Eo 2 | & Seg oO Q 
= 0 ae 1d 4 < a . mw SS % "oe & cm os 
i: i) TS Oe | CM Si & (egos 
ae - ero r Oras Renae. i SH Ss om 
= { = ea S| Bo ! mr, YD I'S YLGCE BE 
aa  & [goas. Sore b> se IHEoaS 9g 
i = [e < . woe pat xf aa = spe = 
<& = EOxk Mass Baio 6 \MEeadSaz = 
BuitsixKa 13 comono- 
BLIX POCTKOB - \eUe- 
Hb aBTOMI3aT (1: 1) 124,6 4 000) 2500} 4 154 000 640 000 00,0 
Ospiuasg reuroKorg 
200 wan 121,2 {1 700; 9200] 3 087 000 1 500 009 48,5 
ay 
O6vem crea 200 ait 
* Tlepecuct awmmecre asoTa Ha CcemKor pri HPOUSEOAMNICA Ty Tem YMUOACIUA Ha KOMbdunnenT G2 ahs 


His qamnsix Ta6.mup BUTHO, YTO OakTCpHalbilag Macca B Mpouecce 6po- 
AKCHHA Ma cperc, cosepaKaniel Bp KaveCTBe MCYCHBIX CcoequHennit NPOAYKTBI 
aBTOJH3a powKx«KeH, npuo6peraer oyenp BEICOKYIO PaHOakTHBHOCTD, Pa- 
ANOAKTHBIOCTh OakrepnaJbHolt MaCCbI, BbIDaKeHHaA uNcToy HMIVJIbCOB B 
MHHyTy wa I r cyxoro pemectpa OTHECCHHAA K PanknoakruBuocry a30TH- 
CTBIX BCIICCTB CDCAbI B iepecuete na | r 6enka, B Nl€PBOM OIIbITe coctTas- 
ACT 5D9,0%, Bo BTOPOM — 48,5%. Jlakrar KaJIbIMA, NOYYCHHbIIt mpH Opo- 
*KCHHH He OCBOOOK EHD OT MaTOUHOrO pacTBopa HYTe€M MOBTOPHOH KpH- 
CTaIM3auH uo TikaTrepHos} OTMBIBKH BOOM, OXwIaxKeHHOT Ha cCHery, 
OKa3alca NepayNoakTHBUBIM. 

Tlockoabky a3oructpie BCINCCTBA CDGJIbI B OCHOBHOM NOTpeOAloTCH B He- 
PHOT HHTCHCHBHOTO pa3smHomenng OakTepuit, to NPH pocte Ha cpenax, co- 
AC peKaulLHX MeYeHbIe no yraepony a3o0Tucthle BEMICCTBa, YEM HHTeHCHBHee 
Oy eT HATH Pa3MHOxelHe, Tem GoubIUIC B OakTepHaabuol Macce OyjeT 


5 Tpyger Hn-ta MHKPOOHONOrHH, BEIT. 6 
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ME ge Se ei nate A ee 


pamHoakTHBHOrO yrulepoja. Jro oGHapyxKeHo B CeAyIOULeM OMBITC (ra6m. 4), 
rie 6poxkeHHe MPOBOAHJOCh C XOJIMYCCTBCHHBIM YUCTOM TIpOLYKTOB OpoxkcHHA, 
6aKkTepuabHOH Macchi H ce pauoakTHBHOCTH B JHHaMHKC. 


Ta6anua 4 


Jlunamuxa Opowenun Ha cpede, codepcaujett MeveHbltl Oporwcyceso aenoausain 





\ 
| KosmnuectBo, % PafvoakTHBHOCTh, uMM/MHUH 
Bpema eee oe ooo OGmee KOTHUECTBO SS eae ee ee 
yacbl c6poxXeHHOTO | MOOUHO | = MJIH/MJI Cpejibt jOaKTepuaneHoy cperbl 





: = ———<—_—_—__—_ 








j 

0 ; O | 0 | 89,36 | Heonp. | 2860 
a ne 0,12 1 = 450,0 » | 2800 
4 | 0,78 0,63 ;  5490,0 — 400000 + = 2450 
6 | Heonp. ; He onp | 5617,0 634 555 | He onp. 
g  » 3,6 | a7 | He onp. + 660 000 | » 

12 7 5,67 : He onp | 4823 ,0 7 He op. ! 1870 
2% | 6,46 | 6,45 | He op. 559 000 + 1783 
48 66 | 6,64 : 5362  , 020000 © = 1725 


Onur noKa3al, uTo OakTepHalbilad Macca CTalOBUTCH McYueHOH cpa3y 
Ke, C HepBoro NcpHowa pasBuTHA, MH MaKCHMYM eC pajlWOaKTHBHOCTH COBMAa- 
jaeT C MaKCHMa/bHoU BeIMUnHOl uncsa KieToK. Ipx WadIbHellleM COpaxki- 
BAHMH Caxapa YHC1O K1eTOK ocTaercs IPHO.AMSUTCIbHO Ha OAHOM YPOBIIC. 
PagnoakTHBHOcTh %KC GakTepHasbHOH Maccbl HeKOTOpOe BPCMA oOcTacTcH Ha 
OLHOM YDOBHe, a 3aTCM MOCTeHCHHO, HO 3aMeTho CHH?K4eTCA K KOHMWY Opo- 
2KCHHA. 

VeraHOBHUB JMHaMHKy MOTPeOJCHIA A3OTHCTBIX BCILCCTB HS cpefbl H yua- 
cTHe HX B Mpolkeccax NocTpoeHHA OakTepHaIbHoll Macchi, CTeMOBadIO BbIAC- 
HHTb, KAKOBa 2Ke IPH 9TOM POJIb YI1eBOAOB OPCAH, Jina 9Toro ObLIu NOCTAaB- 
CHbI OMBIThI NO COpaxKHBaHHtO FOKOSHI, meyeltHoit C!4 no sceli yr-lepoaHoH 
emu. Buatase MpoBOAHAHCb OFbIThI, B KOTOPBIX MOACUHTHIBAach paHoak- 
THBHOCTh OTPHJIbTPOBAHHOK Cpebi BHaale OpoxkeHiA WU padHOaKTHBUOCTh 
OTMBITOLM OT Cpemabl GakTepHaJbHOW Maccbl. 

Taube OMbITOB IMpHBeCHbI B TaGJ. O. 


Cc 


TadOwHUa VU 


C6pancueanue medenotk 2 AloKo3bl U paduoakinuenocine 6akmepuaabHou MACCOL 


PanWHOakTHBHOCTbh 
PaHoaKkTIB- Panuoak- cOpaxkHBaeMon 
HOCTh yruice- THBHOCTb PMOKOSbI, Nepe- 
No Cems os Boma oO 6po- |GaKTepHabHOn) |, meqWen B 
onbita ocTaB Cpe KCHHSI, MacCbl, OakTepHasbIlyio 
MMn/MUuH Ha | HMM/MHH Ha MACEY «70 
1 r (a) ir (0) (6.100) 
a 
it Boguas BbITAKKA H3 CO- 
JOMOBBIX pocTKoB -|- Cl4 
PIHOKOIA ~<- 75- fe WO SS 160 000 68 571 42,8 
2 POO. Se doe ea. Gs 145 000 72 000 AY 6 
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M3 onpirop CICAYCT, UTO OakTepHanbHaa Macca B pe3yIbTaTe cBoero pa3- 
BUTHA Ha MeYCHOil ruoKo3e Mpuooperaer BbICOKY!IO PaANOakTHBHOCTD. Panuo- 
aKTHBUOCTh OakTepHalbHoli Macch B HMMyJIbCax B MulIyTy Ha | rp Cyxoro 
BCUIeCTBa, OTHeCClIIaq K PakHOakTHRBHOCTY c6paxuBaemol}i PHOKO3bI, BbIpa- 
KCHHOM TakxKe B HMNWIbCaxX B MHHYyTy Ha | pr CyYXOrO BCIILCCTBa, COCTaBIaeT 
42, 8—49,6% 

B clexyoulx onpitax OblIO TpocatexKeno HapacTanve paynoakrusnocry 
OakTCpHaIbHOl Maccbl To XOJY OpoxKenua, PesybTaTb! ouioro 313 ONbITOB 
MpeCACTaBleubl B Ta6.w. 6. 


Ta6Oanua 6 


H3menenue pa Juoaninuercemut OaKkMepuaabnotl macew 6 Xode 
cOpaxcueanun sacvenot CMOK O3bt 


a. L re em en ap 2425 Be Soe eS ee etc ee el fs st Ses 9G Sate eles Ges ESS, 


Pa HOaKTUBIOCTH, Ia’ Miry 
Bpeatst : ‘ Bxoxw Rene uersir 
Opowc Hs, 7 +i ee ee B Oakre pH aay to 
Nacht Hair : Wa de Maccy, % 
YreleBo;la | GOaKkrepnii 
Q 233 3090 0 O 
24 he ony; 10 000 4,3 
48 43 000 18,4 
68 » 96 200 41,2 
Y2 220 000 113 200 ASO 


SACCh, TAK Ke Kak 1 B APYIUX Napadebubrx OMbITAX, TO Mepe cOpaxn- 
Bast CaXapa PaswoaKktTuByocth OakTepHalbnolt Maccp YBCJIMUNBaerca 
CTaHOBUTCH 31ayHTeIbHoll K KOHUY Opoxkenusa. K 92 uac. or Hauata OMbItTa 
Ona cocTapisia 113200 uvn/Muy na | rE 

C.1CLOBaTC.IBHO, Caxap WIM UPOAyKTHI ero TPpeCBPallleHuA BO BpemaA Opo- 
7KCHHA TOTPeOIAloTCA 13 Cpebl Ha mocrpoeyne OakTepHabHoit Maccpr. To- 
JYYCHHBIC aHHble O ToTpe6ennnt a30THCTHIX BeWLECTB cpebl OakTepliamy, 
d TaKKC O BKJIOUCHHH B KICTKY MCYCHBIX TO YPICPOAyY a30THCThIX BelLecTs 
H Me€yCHOH IiOKO3bI TOK@3bIBaloT, UTO MPH pasBUTUH B YCHOBHAX OpoxKennsA 
NPONCXOAHT 3HaUHTCAbHOe BbILeTeHTe KAKHX-TO BeULeCTB U3 KICTKH B cpejy. 

CBASIT C M3JIOKCHHBIM HAM Ka3asioch BO3MOXKHBIM B KaKolj-To Mepe m0- 
AOUTH K IICCIeOBaHUIO HHTCHCHBHOCTH JLHCCHMHJIALMOHHBIX npoweccos nytem 
HCNOJIb30BaHHA B ONbITax MO.IOUHOKHCJIBIX OakTepuil, NPCABAPHTeIbHO Me- 
HCHHBIX TIO yriepoyty. 

Ucxoaa 3 cocrapa OakTepuaBUBlx KICTOK, HavOo1ee yO6MbIM OKa3a- 
OCb TOMETHTb a30THCTYIO YacTE BemlecTB OakTepull. C stoi Lerpio MO.1OUHO- 
KHCJIble Oakrepuy BbIPalMBaIuCh Ha cpene, COACPKAlWeH A30THCTHIC Bee- 
CTBa, MCYeHHBbIC TO yrepony (ApoxxcBolt mMeyeyprfi aBTOH3aT), HW Heme- 
NEHYIO PUOKO3y. 

Buipamenusie, TaKHM OOPa30M, MeyeHpE MOJIOUHOKHCAbIe OakTepun orgze- 
JINACbh OT CP Abl, OTMBIBAIHCh OT OCTATKOB MCUYEHDBIX BeLeCTR Cpebl, Ha KQ- 
TOPOH OHH BbIPallHBaIHCh, H NepeHocunch B Cpely OObI4NHOTO cocTaBa, He 
COACPKAMLYIO HHKAKHX MeYeHBIX coe HHeHHIT. 

Alin H3yueHuA O6MeHa BCINCCTB, He CBA3AHHOro c PaS3MHOKeHHeM KaAeTOK, 
B OlbITaX HCNOJb3OBaIOCh GONbIIOe KOJMYCCTBO OakTepHii c WembIO MaKcn. 
MaJIbnOro TlOJaBJIeHHA Wx NpHpocta. 

B kone OMbiITa, Mocde Opoxenna, OakTepialbHad Macca OTIENAIACh OF 
CpeCAbl H MeY¥CHbIe coelMHeHng ONPCReIAINCh NYTEM Mocuera PpaquoaKTuB- 
HOCTH CpejIbl, Pe ABapHTeDHO OTPHALTPoOBaHHOlt Yepe3 MeMOpauupiii (DUJIbTp. 

Pesy.1bTatpl OnbITOR CBeeHbI B Ta6u, 7. | 
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Ta6aunuya 7 


Boideaenue PAGUOUKINUGHELY BelyCcing US Gakmeputt 60 epema OpoweHun 








KosnhyuectLo PaquoakTUBHOCTb, HMII/MHH Otnaua K 


sy uaa aaa MC DRO rear ge Se Oouan HCXOAHOHK 
pHecel- Ce cpeabl Ha 4 Ma Bpema OT a B palHo- 
. ai AOS Ha 4 Mr peAbl H 6 a P 
Coctau eo pes epeau WN | powKeHus,! cpeny, aKTHB 
Mal "| Gaxre- fi be. ie aia cyTKH 4YMMN/MKH BOOTY 
puil, r oO | wocae fo | mocwse 6akTepuH, 
onpita | orbita | OMbITA , ONnLiITa % 
3% -Hbl OTBAP 40 | 0,3 640 | 524 0 885 6 35 400 18 
CONOMOBbIX 
pOcTKOB H 


4()% -Hblif pac- 40 \ 0,25 | 1000) 724 0) 600 4 24 000 1 
TROP TAMOKO3HI | 


B o0M 43 ONbITOB PaAWOaKTHPHOCTD oKa3alacb paBHolt 885, B APy- 
rom — 6U0 uMn/MuH Ha | MI CpeAbl. TlepecueT 9THX BeJIHYHH Ha HCXOAHYTO 
pawuoakTHBHOCThb 6akTepualbHoll Maccbl aeT oTAayy BeHLecTB 3a BeCb IIpo- 
fecc B OHOM onbite 18, B ApyroM —— 9%. Onnako mouyyenHble cBeqeHua HC 
MOryT ObITb LOCTATOUHO TOUNBIMH, TAK Kak B JlaHHomM cayuae TpeOyeTca Ha- 
KoIeHHe GOOMpllerO sKCIICpHMCHTabHOrO MaTepHasa C 60/bINHM UHCJIOM 
HoBTopHocTell onbitoB, Tem ic McHCe TIpoBeACHHOe HCCeoBaHue yKa3biBacT 
HA HHTeCHCHBHbIi OOMeH BCHICCTB MCKAY cpeoit H KeTKOH NpH OporxwKeHHuy 
3a CUCT HepasMHOorKalo1teHca GOaKkTepHaJIbHOH MAaCCBl. 

Omuako 9TH OMbITLI He HCK.TIONAIOT BOZMOMKHOCTL NOABJICHMA PaHOaKTHB- 
HbIX BCILCCTB B cpewe 3a CUeT YACTHUNOTO aBTOJIMSa oTMUpaloulix OakTepHl. 

MoxkHo TakxKe [pe LMOORUTb, YTO SHadHTebHad oTaua MeTKH B Cpe 
BO BpeMsA SpoketHA MOMTa 3aBliCeTb OT Toro, UTO Ha MOBCPXHOCTH HCXOA- 
Holt OakrepHaabuoH Maccbl NpH BbIPAlLMBalHH MpOyHo COPOUPOBAaJIHCb 
paqMoakTHBbie BeLecTBa CpCAbl, OT KOTOPbIX HC YaBaJlOCb OCBOOOJHTbCA 
BO BDeMSI OTMBIBKH OakTephasbHOl Maccbl, HO KOTOPbIC JICTKO MOTVIN jecop- 
GupoBaTheA BO BPeCMH OpoxeHHA HM, TaKHM o6pa30M, Obl Obl MpHHsATbI 3a 
OTATy BEMECTB H3 KICTKH BCTCACTBHS o6Mena. C Weblo MpoBepkH 9TOTO 
pe MUOMOKCHHA OL WOCcTaBICH CJPeLYIOWWAH OBIT. 

Obprunan GakTepuabuad Macca, BbipalllcHHad Ha HeMeyecHHOH cpee, 
nepetociilach B 6% -Wbiit pacrnop C!*-riOKO3bI, HMEIOIMHHM panOakKTHBHOCTh, 
pasnylo 225 000 umn/MuH ua lr cpetbl. Takast B3BeCb CTaBHAaCh Wa XOJ10/] 
mp TemiepatType 44° B 9THX yCOBHAX OakTepun OCTaBaJIHCh 2KHBbIMH, 
no ue Opoguai. Uepes Tpoe CcyTOK OakTepHalblian Macca OT@UIbTPOBbIBA- 
lath, TIPOMbIBaJlaCb BOJLOH /{O HYIeBOH PaHOAKTHBHOCTH MPOMBIBIDIN BO, 
[lapecka OTMBITOM 6akTCpualbuol Maccbl MOKasbIBaJla AKTHBHOCTb 1,0— 
9 MMn/MHH, UTO COCTABAAIO HaCTO/IbKO HC3HAUHTeIbHYIO BeIHYHHy HO 
cpaplcunio ¢ pPasHOaKTHBIUOCTHIO OakTepHaIbuoH Maccbl, NOJYUCHHOH MpH 
cOpaxkuBaHil MeueHOlL TVMOKO3bI, YTO CIO MOKHO O6bllo MpeneOperb. 

B wesioM, MOLYUCHHbIC AaHHble MOSBOJAIOT PaseMUTb Wpowecc MOJONHO- 
KHCNOTO OpOxKeCHHA Ha ABe CTAaHH. B neppoli cTagqun UeT MpCHMYLICCTBCH- 
fiblii pOCT UNCIa KETOK H MoTpeOseHHe AZOTHCTHIX MPOAYKTOB Cpciibl Ha do- 
HC CpaBHUTCbio C1ab0 BbIPAarxKeHHOrOo HoTpeOcHHA H COpaxkHBalinn yIVie- 
poop. K aHasloruunbiIM BbIBOAAaM NpPHINe i Kayman (Kaufmann, 1952), 
W3yuad IKOHOMHYCCKHC KOSPDUUHEHTHI B XOZe pasBuTHA Bact. DelbriicRii. 

CootpercTBeniio cla6omy WoTpes1eHulo Hi cOpaxkuBaHulo yrviIcBOLOB pa- 
JIMOAKTHBHOCTh CakTepvasbuoh MacCbl B OMbITaX MO cOpaxkKuBaHyio MeyeHOH 
rioko3bl Heperuka. Bo BTOpOH cTaqHn mpolecca, BO BpeMA T1aBHOro 6pox*e- 
HHA, OakTepHadibHad Macca HHCJICHHO yBEAHUMBaeTCH MaJlO, HO PpadWMOaKkTHB- 
IOCTb ee pe3sKO BO3pacTaeT. 
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CpaByuBan OvoxnMuYeCKUit cocTaR OakTepuabHOl MaccBr c ce paHoak- 
THBHOCTBIO, MOJIYYCHHOH 3a CueT COpaxuBaHHa veyeyol THOKO3bI, H NONYycKag, 
YTO THOKO3a 6e3 cyulecTBeHHOl NCPCCTPOUKH UCMOsIb3yeTcA ia NocTpoenne 
YrI€BONOB OaKTCpHaIbHOli KETKY B COOTIOMeIT It: 1 (180: 162), cacno- 
BalO Obl OKULaTh CPaBHUTesbHO NHSKYIO PaJHOaKTHBHOCTh OakTepHii, coor- 
BETCTBYIOINYIO KOIHYCCTBY HCHOJb30BaNHOrO IA 9Tos eH caxapa. Ho 
MHPbI H RKHPONOAOGHHIe BelLecTBa OakTepHii Toe Moran ObITb NOCTPOeHbl 
WeTHKOM H3 YrvieBOJOB cpeyb nocwe COOTBETCTBYIOIeH MepecTpoHkKH nocres- 
HUX B Npolecce MOMOYHOKHCOr‘O Opoxenua., IIpu srom payuoaxrusyocth 
*KHPOBHIX BellkecTB (CyAA MO cozepxanuio yrlepota B Kupe) AOKHA BOs- 
PacrH MO CPpaBHeHHWo C yraeBOMNOll YaCTbIO KAeTKH B WBA pasa. 

EcJld IPHNATb BCe ITO BO BHUMAHNe CAC1aTb COOTBETCTBYIOINHH pacuer, 
HCXOAA U3 COCTABa OaKTCPHasIbHOli MaccbI, TO Ha Ron MIPOAYKTOB cOpaxKu- 
BaHHA YrvICBONOB, BKJIOUCHHbIX B a3OTHCTbIC BeULCcTRA KJI€TOK, OYNeT JIPHXo- 
JUTbCA 


88,8 68571 — [8,5 « 2 +. (7,6 + 5,7) & 1,4] * 160000 — 15348 yMn/MHH Ha JT 
67 

‘Win OakTepHalbHOH MaccHt, NOJYYCHHOH B Te€pBOM ONIbITC, NpecTaBJlelHOM 

B Ta6a. 5. Jia Broporo onbita COOTBCTCTBYIOUAad BeMUHHa OykeT paBna 

20974 uMn/MuH Ha I r. Tipu COACPAAHNH YTlepola B FOKO3e, paBHOM 

40%, a B 6eKax nw agoTHcTBrx BeluecTBax — 52%, Bxarouenne yruiepona 

COPaKUBACMO TNOKO3bI COCTaBHT: 


52 X 15348 < 100. 
40 X 160.000 
92 X 26974 X 106 


—— == 2495 — Jia OMOMaCChi BTODOLO OFbITa. 
40 x 145000 “ : : 


= 13% — qua Gnomaccel nepsoro ONbITa, 


Tako HeBBICOKHI MpoueHT BkKsTIOUeHHA PaAMOaKTHBHOTO yrulepona cOpa- 
*KUBACMOH TVIOKOSbI B OeIKOBYIO PpakILMIO a30THCTBIX BelllecTR KJIeCTKH CO- 
MlacyeTCH © OTMCYCHHbIM (PaKTOM HeSHAYHTeAbHO! PanuoaKTHBHOCTH baxTe- 
PHaJIbHOM MaCCbI B MepHoy *opMupoBaHua ee 3a cyueT a30THCTHIX IIPOAYKTOB 
cpembl. TloaBaenHe panuoakTuBHoro yrlepota B a30THCTbIX BelkecTBax ND 
cOpamuBaHnu C!4-rpyoKosbl aBsisetca P€3YAbTaTOM HCIOJIb3OBaHHA TpOyk- 
ToB pacnaa yrieBotOB MPH MOJOUHOKHCJIOM 6poxKenun Ha CHHTe3, a TakaKe 
VKa3bIBaeT Ha TO, UTO MPOMeCChl CHHTe34 a30TUCTHIX BellecTp IpH pocte 6axK- 
TePHU MpOTeKaIoT B TeCHOL cBA3H C MpOWeccOM COpaXKHBaHHA YrvieBONOR. 

Ecuu 2ke JONYCTUTb, ¥TO a30TUCTHIE BCIWeCTBa OaKTepuaJbUbIX Tes CHHTEe- 
SHPYlOTCH TOJIBKO 3a4 CYeT Aa30THCTbIX KOMIMOHCHTOB CpejIbl, TO PpamuoakTuR- 
HOCTh OakTepHadbHol Maccbl, nosyueHnoll B OAHOM H3 ONbITOB (Ta6s, 3), 
6yeT paBHoli 


87 X 1154000 _ 


= 870698 umn/mun ua | r. 
88,8 


Aas BTOPOro ObITa COOTBETCTBYIOIULad BETIHYHNA COCTABHT 


ay ee = 2329 155 umn/mun ua I r. 


Bowlee Hu3KaA PadMOaKTHBHOCTD, HaltqeHHaa B oMbitax MOKEY ObITb OOb- 
ACHCHA TOJIBKO TEM, UTO CHHTe3 A30THCTHIX BEIUECTB KICTKH CBABAH ¢ nepe- 
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CTpOKOIL ASOTHCTHIX BeLeCTB CpeApl MIpu HCMOCPeJLCTBCEHHOM YUAaCTHH B 9TOM 
Mpouecce MpOAyKTOB COpaKUBaHNA YTvICBOAOB. 

YmelbulciHe K KONLY OpoKCHUA PaqNOakTHBHOCTH OakTepull, BbIpallleH- 
HbIX Ha Cpcyie ¢ MCUCHbIM aBTOJIH3aTOM, M0-BHLMMOMY, CBA3aHO C HeMpepbiB- 
HO MPOTeKAIOMUNIM OOMeCHOM BCIIeCTB MCxK/1Y KMeTKOH H CpeOH, a TakxKe C 
HAKOIICHHCM B OaKTePHaTbHbIX TCaxX MO Mepe UX CTapCHiA 6e3a30THCTHIX 
BCHLCCTB I KHPOB 2a CUCT MPOMeKYTOYHDIX NPOAYKTOB cOpaxkuBallHsA yrJie- 
BOOB, KOTOPHIC B JaHbIX OTbITAX Ob MpCACTAaBeHbl HeMCUCHOH FOKOSOH. 


B biBO ff bl 


1. BR meppplii mepito.. MOMOUHOKHCJOTO OpO*KeHHA, angauutica oT 6 70 
12 uac., mpoTekaeT HHTCHCHBHOe PasMHOmReHHec Gaxrepuii Ha oue cAabo- 
BLIPAKeHHOrO COpaKiBaHiA Caxapa. 

9. Vnrencnpuoe pa3sMHomxecune GaxrepHii compoBomwacrcA MakCHMalb- 
HoIM TIOoTPeO.leHHEM A3OTHCTHIX BeIIeCCTB CPCABI. Ha6.motaioulecca VBesIMue- 
Hue concpKauHA azoTa B Cpee K KOHILY Opox*KeHHuaA, MO-BHAHMOMY, CBA3AaNO 
C BbULCICHHeM KAKIX-TO A30THCTBIX COCHHCHUH 6akTepuaJbuoli K.1eTKON. 

3. Caxapa HAW NpOMe>KyTOUHbIe MpOAYKTb! Hx COpaxKuBaHHA HCNOIbSY- 
forest Wa OHOCHUTCS GakTepHadbHolt Maccbl. Ip cOpaxkuBaHiH PHOKOSbI, MC- 
uennoit C4 no Bcell yrviepoMHOll We, MCYCHBIN yrviepOA BXOAHT 'BO BCC cO- 
cTaBuble uacTH G6aKTepHaJIbHOH KJICTKH, B TOM HHCTe HB a3OTUCTHIe 
BeutecTBa. OTHOLIeHHe paHOakTHUBMNOCTH GakTCpHabHOH Maccbl K paJIHO- 
AKTHBIUOCTIT COPaxKHBAaCMbIX YIIeBOMOB COCTABAACT 42 8—49,6%. 

4, TlotpeO1AeMbIC aZOTHCTbIe BelllecTBa Cpe/Abl HepecTpanBaloTcsa B a30- 
THCTBIC BCLUCCTBA KJIeTOK C yYacTHeM COpPaxXHBaeMbIX YIICBOAOB. Pannoak- 
THBHOCTb A30THCTHIX BeLIECTB GakTepHaJbHO! MaCcHl, oOpa3yloulehca B cpene, 
rile B KavecTBe CJUMICTBCHHOTO HCTOUHNKA paHOakTHUBHOTO yrsiepoda ObImJIH 
MCUCHIbIC AZOTHCTHIC BeLICCTBa, K KOHWy OpoxkeHiA MOHHKACTCA, COCTABAN 
np atom 48,5—55,0% oT pamtoakTHBHOCTH a30THCTBIX BpeulecTB CDpeJIbl. 
[lonmoxenne paltOakTHBIIOCTH CBA3aHO C HCNOWTb3OBaHUCM IpOMeKYTOU- 
HBIX TIPOMYKTOB COpaxkuBalluaA Caxapa, MPCCTABJIEHHOTO B a@HHblX OMbITax 
HeMeUeCHOIL TOKO30N, Ha CHHTe3 A30THCTbIX BeILeCcTB G6akTepiaJIbHO! 
KJICTKIH, 

5. WUnreucupuocth miactuyeckoro OOMela y pa3BHTOH KyJIbTyPbl, NOCTaB- 
NcHHoll B YCJOBHA OTCYTCTBUA PasMiNO%KeHHA, Wpi 6poxeluH MOCTATOUHO 
BestKa i cocraBadeT oT 9 Zo 18%. 

.6. Tloayuennmpic AanHble MOKa3bIBalOT, YTO OKONO MOTOBHEDI BeILeECTBA 
OakTCPHAIDUO KACTKH NOCTPOCHO 3a CUCT YP-ICBO/LOB cpelbl. Ci1eOBaTCvIbIlo, 
mpowece COpaxkuBaHiA YPricBO10B AVIA roMO(epMeMTATHBHbIX MOJLONTIOKUC- 
NbIX Oakrepuit ABAACTCH TAaKHM TIPOIMLeCCOM, B pesy-IbTAaTe KOTOPOTO OOpa3y- 
IOTCH HPOMeKYTOUNbIC BCUICCTBa, IyHine Wa MOCTpociie GHakTepNaJIbILOll 
KACTKI. 
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M. P. Fuéumanu 


BJIMAHHE HEKOTOPbIX ®AKTOPOB 
HA PA3BUTHE H BHOXHMHYECKHE CBOMUCTBA 
MOJIOUHOKHCJIbIX CTPENTOKOKKOB B MOJIOKE H CbIPE 


(Bcecoio3Hbllt HAYYHO-HCCICAOBATCAbCKHH = MHCTHTYT MactosleIbHOH uM CbIpOse1bHOH IPOMBILLTCHIOCTH } 


Hacrostilad CTaTba iBImeTCH KpaTKHM OO30POM HCCC: LOBANHH, MPOBCACH- 
HbIX B HauleM HHCTHTYTe 34 Moc1eAHHe POAbL TO NO.Oopy Ky-IbTyp JIA 3a- 
KBaCOK, IIPHMCHACMDIX B CbIPOACMUH, HW MO H8yteHilo (DaKTOPOB, BJINAIOUMIX 
Ha HX pa3BHTHe. 

BakrephasbHad 3akBacka 1A CbIPOB pocLaHACKO PpyMMbl LOKHa OBITS 
AKTHBNO! MO KUCMOTOOOpas0BaHHio, TaK Kak JIA KaYCCTBa CbIpa OMCND BakK- 
HO, UTOObI COpaxkHBaHHe MOJIOMHOTO CaxXapa H nouroxkenne BeimuMib! pH B 
cbIpHoii Macce N1poTeKaJO MocTaTOUHO SHCpruaito Tt 3AKalINHBaOCbh B MepBble 
10 nHeii (B 3aBHCHMOCTH OT Buia chipa). B ee cocTaB 1e0OxOuMO BBOMUTb 
apoMaTooOpa3ylolline CTPENTOKOKKH, NpPOAYUMPYIOUINe YIICKUCAbIN Tas, YTO 
o6ycoBNBaeT OGpasoBaline PHCyHKa B CbIpe. BaktepHv 3aKBaCKH AOJKHBI 
BbI3bIBaTb pactlay OeIKOBbIX BeLeCTB B HallpaBseHii, CBOMCTBCHHOM JLIA 
januoro Bisa cbipa, [napnast powib B CO3peBaHHIT Cplpos’ POMWMAaHACKOH rpyll- 
bl MpHHaMWe2KUT MOJOUHOKHCABIM CTPeNTOKOKKAM, OJTOMY MBI HM OcTalia- 
BIIUBAaCMCA B OCHOBHOM Ha HX H3yYeHHN. 


BJIMAHHE CE3OHHDbIX H3MEHEHHH MOJIOKA 
HA BHOXHMHYECKHE CBOHMCTBA MOJIOUHOKHCJIbIX CTPEMTOKOKKOB 


Tlo mauupmm Touran (1948) u Tu6uman, Apucrosot u Jkepsounon 
(1957), aKTHBHbIe KyJIbTYPbI Str. lactis MasO UWyBCTBHT@JIbHbI K Ce30HHbIM 
N3MeHeHUAM MOJIOKa, HO H OHH B BeCeHHHH MepHor NposyWHpy!oT MeHbILe 
MOJOYHOH KHCAOTHI. SHauTebHO Oolee YYBCTBUTCbDHBIMH aBasioTca Sr. 
paracitrovorus u Str. citrovorus, KOTOPHIC BeCHOM TCPAIOT CMOCOOHOCTb K 
COpaxKHBaHHIO HEKOTOPbIX CaxapoB i o6pasyloT MCHbIUIHe KOJHYeCTBA JICTY- 
WHX MKHDHbIX KHCJIOT. Teps6una (1956) naOsm0Aalta ocra6leHHe cioco6io- 
cTH K ra3006pasoBailHio y apomMarooOpasyioulux CTpelTOKOKKOB Hpi KYJIb- 
THBHPOBaHHH HX B gumuni mepHox. [lo MaHHbIM Kpyraoso (1954), Sér. 
diacetilactis npoyipoBasi CaMOe HH3KO0C KOMMUeCTBO WHalleTH/a B alpetc. 
Uynak wu Muse (Czulak a. Meanwell, 1935) oTMeualoT, 4YTO B  3HMIIHI 
nepHoy B pxaae MecTHOCTeH OHH HaGslOMaIW MOHWKeHHe AKTHBHOCTH y St. 
lactis u Str. cremoris (OJ.HOWITAMMOBBIC gakpackH). IlogoOHoe ABJIeHHe aB- 
TOPbl OODACHAIOT IPHCYTCTBHEM B MOJIOKE HHrUOUpylolkero BeLLeCTBAa, ell- 
cTBHe KOTOPOTO .IeTOM YMeHblliaeTCa B CBASH C TEM, “TO B 3TOT MepHoOA B MO~ 
JOKE BOZPACTACT KOJMYECTBO POCTOBBIX BCULCCTB. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Bauanue nexoropoix @axtopoe xa ceoticrea MOAOLHOKUCABLX CTPENTOKOKKOG 73 


B nactoauei pa6ore mut H3YWaJIH BAMAHHE CC30HHBIX H3MeHeHITi MomoKka 
Ha CMOCOOHOCTh aPOMaTOOOpa3sylOlMX CTPeNTOKOKKOB x NPOLYUUPOBaHHlo 
43a, NOCKOJbKY B CbIPe B BeCCHHHe MCCAILBI HHOrka HaOwoqaeTca oTcyT- 
CTBHe pucyHKa. JMia u3yyenusa 6bwin B3aATH HATb KYJIbTyp Str. paracitrovo- 
rus HW yeTbipe — Str. diacetilactis. Ilepwonnueckn (Bp 1956 r.— YeTbIPe pa3a 
H B 1957 r.— noyry CHKEMCCAYHO) OHM MepeceBauch B MomOKO TDeX Pa3Hblx 
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Puce. |. Banaue C€3OHHbIX H3MeCHEHHH MOJOKa pa cnoco6uocth Str. paracitrovorus 
K ra3000pa30BaHHW: 
f — mMonoKo ¢ epMpr «ANTbIHOBOY>: 2 —¢ depMbl «Iepsoe MaA>; 3—c hepmpr «Y pomal> ; 
(Ha rpaduKxax caepa HaMpaBoO WTAMMbI 300, 2457, 302j2) 


MOJONHOTOBAaPHBIX (bepm. IIpn Kaxnzom ACCCIOBAHHH TIpoBepslach cnocob- 
HOCTh KYJIbTYp K Ta3006pa30Baltntio (8 mpH6opax OHHTOpHa B TeyeHHe yeTH- 
pex WHew mpu 30°) x KHCJIOTOOOP a30BaHHto. TToptopHocth Ha6moxennit Tpex- 
dCTBIPeXKpaTHas. Bce kysiptypp Str. diacetilactis TPOAYUMpPOBaJIH B MO.IOKE 
MHOTO MOJOYHOH KHCJIOTbI, UTO 3aRepKUBaJO ra3006pa30Baune, a me KYJIb- 
Typbt Str. paracitrovorus BOOOMLe MOUTH He NaBaan B MOJOKE raza: MOsTOMV 
MPHBONHM JaHHble NIA Tpex kysbtyp Ser. paracitrovorus (3099, 2457, 302;0). 

Ha ocHoBpanun ABYXJCTHHX HaO.1OJeHHit MOX*KHO ObWIO YCTAHOBHTb HeKO- 
TOpbIe OOulNe 3aKOHOMepHocTuH, HanOonpiice Komuuectso taza Str. paracit- 
POUOrUS MPOAYUMPOBatH Mp nepepupKax ux B MO.1OKe .1eTHeErO TepHona: 
B 1956 r.—c mas no OKTAOpb, a B 1957 r.—c HoH To OKTHOpb. B 3sumunii 
H, OCO6eHHO, BecenIHi NEPHORbE CHOCOOHOCTh KYJIbTyp K Pa3000pa30BaHnio 
PEsKO MOdaBsAach (puc. 1). Cnoco6uocrh x Ta3s006pa30Baniio y Str. para- 
CiUrovOrus 3aBHCea TaKxKe OT Pa3JIMYHH B CBOHCTBaX Mo.OKa, MOJIY4eHHOTO: 
OT PasHbIx CTay (pa3suplx cbepm). Oru Pa3JIH4HA OblwIH OOYCJIOBJIEHBI B Oc- 
NOBHOM KOPMJICHH€M H COJep>xKaHHeM, HO He MOpOXOHW KOpoB, Tak Kak Bce 
OHH Ob MIM ADOC IaBCKOlt NOpoH. | 
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Camoe ciuIbioe ragoo6pa3s0Banne WaOMONLaIH Wa MO.1OKe € PepMbl «Y po- 
Kali», Gouee WA3K0e — C dbepmbl «AsITbIHOBO> H CaMOe HUu3KOC — c epMBbl 
«| Ma». 

Kucsotoo6pa3oBanie KyIbTyp HC CoBmafaTO © UX CHOCOOHOCTbIO K TIpo- 
YyIupoBaliiilo Pa3a., Tipu oon roli Ke THTPyCMOlt KHCsIOTHOCTH KYy-IbTyPbl 
OOPaZOBbIBATH PasiIbIc KO.THYCCTBA rasa (pu 68° — 0,2, a mpH 70° — 4,4 ae- 
AeHla mpw6opa DiimropHa). OlHaKo MpH 6o.lee AKTHBHOM KHC.1OTOOOPa30Ba- 
HW KYJIbTYpbl MpOAyWMpoBain Sollee BbICOKHe KOWMYECTBA [a3a, YTO BbIABIIA- 
JOCb B MepHor ¢ HOA NO OKTHOpb. 

Ha depme «AATHINOBO» KOPOBbI B TCHCHTIC rota MOsSyYaH WOsAMOUCHHOS 
HOPMHPOBaHHoc KOPMJIeHHe: 3uMoli H BCCHOM — Cello, KOPHeMM0/UbI, CHOC H 
KOHICHTPHpOBalllibie KOpMa, 4a aeTOM —- LONOAHUTebHO K 3cyieHOMy KOPMY 
elle KONMCHTPHPCBaHHble KOpMa (Ha Apyrux epMax pallHOlbl HaM HCK3Be- 
eribl). LiecMoTps Ha MOMHOMCHHOC KOPMJICHHe KOPOB, WU 34€Cb OTMeUeHbI KO- 
yeOalllit B ragco6pas0BaHHlt KyIbTYP MPH NepeBiBKas HX la MOJOKC B pa3- 
HbIe Ce3OHBI. 

Ucesictopaliia XHMUUeCKOrO COcCTaBa MOTOKa C hepm «<Ypoxaii> u «<Aa- 
TbIUOBO», MpPOBOAHBIIHecH CKEMCCAYHO B TCYCHHE 1956 u 1957 rr. (coTpya- 
Wwe Waulero NHCTHTYTA CrenaHopoli), NOKa3aJIM HEKOTOPHIe KOJICOAHHA B 
ero coctape. KostwuecTBO CYXHX BeLICCTB B MOOK 6bLIO CaMbIM HH3KHM B 
pecennue (11,18—12,15%) u Han6o1ee BbICOKHM B oceHHHe WH 3HMHHe MecA- 
bl (WauHHad € CCHTAOpA — 13,08—14,6% ). Cogepxanue Oc1Ka, B TOM 4HC- 
qo Ka3eHlia, TakxKe Oblwio Somce HH3KHM B HCpHOr C (pespasia moO Mal 
(6erka 2,66—2,9 HW Kasenna 9 05—2,28% ) H BbICOKHM — B OCeHHHC H SHM- 
Hue Mecaltbt (3,07—3,83% ). KonuuecTBO MOJIOUHOTO Ccaxapa KoNebaslOCh B 
reueHHe rola B Mpewelax 4,.79—5,02% (c Gosee HH3KHM COMepKaliHeM 
B ocenine Mecaubl). Hamm nccleqoBaHuA NOKa3asi, WTO B 3UMHHH MepHor, 
Kora B MO.1IOKe MOBbIUMaOCh KOAMUCCTBO CYXHS BeULCCTB H OC.IKOB, ra3000- 
pagopanue y Sir. paracilrovorus NOHWKadlocb. CreqoBpaTesblio, CMOCcOOHOCTb 
MHKPOOPraHH3MOB K raz3006pa30BaHHlo He HaXxOJMTca B lIpaMOl 3aBHCHMOCTH 
oT cosepKaHiA yKaBaHNbIX BeIeCcTB, HO BO3MOMHO, UTO MOcIeKHUe Urpalor 
H3BCCTHYIO POJIb. ITO MpeAMOMORCHHE WaCTHIHO MoOsITBepxKTaercs Oo.1ce ak- 
THBILBIM rago06pa30BaHHeM y BCeX Tpex KYJIbTYP Str. paracitrovorus Wa MO- 
jloke c (epMbl <Ypoxali», KOTOPOe ONTHYAOCH oT MowoKa ¢ (bepMpl «AJITHI- 
HOBO> OOJIbINHM COMepKaHHeM CYXHX BCHICCTB i 6ekoB (ceHTAGpb: «Ypo- 
Kaliy — 14,9% cyxux BeLLecTB, cAITEIIOBO» —- 12,08% ). ia BbIncHeHHA 
Bompoca © TOM, KaKHX BeCHLCCTB He xpaTaeT B MOJIOKC B BeCeHHHH McpHog, 
K HOMY OOaBIAIM TeHOKO3Y, TalaKTOSy, NakTO3Y, JHMOHHOKHCIbIN HaTp H 
COIH MOMOUMHOM KHCAOTHI. OLHAKO 3TO HH B OAHOM clyuae He YCHJIHBa.IO CM0- 
COOHOCTH KYJIbTyp K rasooOpa3zopalliio. Ho ppenenHe B MO.1OKO {1CCATBIX 
fo.teii MPOUCHTa APOARAeBOrO aBTolHsaTa, BBITSUKKH H3 IIPOPOCHIHX X-TCONbIX 
gepel ili Apyrux mpenaparos, Oorathix akTopaMu pocta, MOBbIUNA1O iPO- 
Jlyuuposailue rasa oO ypoBHa, KOTOPbIiT MbI MOJTyuasIH Ha -TYITeM MO.1OKC B 
aerimit mepHor. Tourmxenne cHocoOHOCTH KyJbTyp K raz000pazoBallio Bbl- 
3BallO, MO-BHAHMOMY, H¢OcTaTKOM B MoloKe (aKTOPOB pocTa. ITO, B CBOIO 
OUepeb, CBAZAHO ¢ OOCAHEHHCM KOPMOB B KOHILe CTOUAOBOrO MepHo,1a pak- 
TopamH pocta (Co.ryH, 1944). Uro6bl BbINCHHTb, IPH KaKkHXx UCTOUNHKAX 
yricpoa WTaMMBbl Str. paracitrovorus O01adatoT CHOCOOHNOCTbIO TIpPO-LVIHpo- 
BaTb Ta3, Obila B3ATa CHUTeTHUeCKaH Cpe/la (cocTaB CpeAbl B % 2 KHePO4 — 
0,5; NasHPO,— 0,2; | MgSOs-- O15 NaCl — 0,1; NH,C1 — 0,1; 
(NH4)2SO4 — Cae abI; FeCl, — caleabl, mentou — 90,9; Apo Kewl aBTOH- 
3atr — 2; pH—6,8), K KOTOpO! MOOaBIAIH JMakTO3y, TIHOKOSY, raslaKTO3y 
(ro 1% KaxkOH) H 0,3% MMMOHHOKHCIOrO HaTpa, a TAaKMKe CMCCH ITHX Be- 
UILeCTB. 
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Hccneqopannsa MOKa3alil, UTO KaXKjIblii H3 3THX HCTOUHHKOR yrepona 
B OTACIbIOCTH He Tapas YAOBICTBOPUTEIBHBIX PC3YJIbTaTOB — KO.UTUeCTBO 
Ta3a ObLIO INMTOMKUBIM (pic. 2). 

Copepmeo Has KapTHila WaOoalacb, Kora B CHUTCTHYCCKYIO Cpejly 
lOOaBASTH OAHOBPCMeHHO cCaxap H WHTpatT. Camoe cupHoe rasoo6pa3opa- 
HC, MPHOTH>Kalouleecs! K TAKOBOMY B MOJIOKC, OTMeyYeHO MTIpH BHecenHH 
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Puc. 2. O6pa30zaune raza KvbTypamu Str. paracitrovorus wa cuute- 
THYCCKOH cpele C AOOaBAeHHeM pa3HBIX HCTOUHHKOB yr.iepoya: 


I — uit. 3000" 2— wr. 245; 3 — It, 3020; 4 — ult. M10. 
/ —kontpoabp: J/ ~— JakTosa; /17 —rmoxo3sa: [JV — raizaxto3sa; V — myamMonnoKkue- 
Jbl Hatpult; VJ — maxto3a 4- ‘THMOHHOKUGIbIH =HaTpHii; V/J — raroKxo3a + AUMOH- 
HOKHCAIBIH Hatpuit; V/I7 — ranaxro3a “+ CLHMONHOKHCALI HatTpuii, 


B Cpeay OAHOBPCMEHHO TaKTO3bI HW WUTpata (Gibson a. Abdel-Malek, 1945). 
SHaWITCAbNO MeiHbUec rasoo6pa3z0Banne Mpoucxornao IPH BHCCeHHH BMecTO 
TaKTOSbI, MUOKO3SLI HW PaakTo3pl. B Kagectpe HCTOYHIUKA Yriepona 6buLIM uc: 
IbITAHb! TAKKC MO.TOUNAS, TUIMOIHas, YRCYCHAA H MMPOBHHOrpaqvan KHCJIOTHI 
H COMM MOIOYUHON KHCIOTHI. OviaKko Hn B OAHOM CJIyuae He HaOwoma o6- 
PasOBalla Ta3a B KOMUeCTBaX, HMcIouInx MPaKTHYCCKOe 3HaucHHe. Kysp- 
typbl S/r. diacetilactis, Kax VKASBIBAaIOCb BbIULe, NPOAYUMPOBaIIN 3HauuTe.th- 
HO MCHbUIe ra3a, uem Sr. paracitrovorus, HO uw B 3TOM Ciydae OULYTHMpIe 
KOJHYCCTBA Ta3a OOPa30BbIBaliCb TO1bKO IPH OANOBpeMCHHOM TIpucyrcerBunt 
B Cpeae Caxapa (.1yume aaktTospl) 1 uuTpata. Heo6xoxquMpmmu is raz006- 
PasoBalltA KOMMONeHTaMH cCpeAbI ClYKaT Take PaKTOpbl pocra. Bro noz- 
TBCPKAACTCH TCM, YTO B MO.IOKe, NOJYYEHHOM B BeCeHHHH mMepno,, couep- 
AKHTCH MOUTH TAKOC 2Ke KOJIMYCCTBO MOJIONHOrO caxapa HM JIMMOHHOH KHCJIOTHI, 
Kak H B WeTHHM Nepuos, osako cnocobHocTh K ra3000pa30BaHulo y apomato- 
OOpasylOulliX CTPCNTOKOKKOB Ha 9TOM MOJOKC pe3KO MNowpkaetcas, Topo 
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focne toOaB.ienua K MeMy TipelapaTos, HoraTHx (akTopaMH pocta (Apox- 
*KeROTO aBTO.IH3aTa H Ap.), apoMaTooOpa3ylonuic GakTeplu HauHHaloT ak- 
THBUO HPOAYUMPOBAaTh Fas. 


BJIMAHHE BUAOBOTO COCTABA CTPENTOKOKKOB B 3AKBACKE 
HA MUKPOBHOJIO“MYECKHE MPOWECChI B CbIPE 


Ilana BblacHeHHa 9TOTO BOTIpOca ObLIH B3ATbI ueTbIpPe 3aKBACKH Pa3HOro 
cocrapa: 1) cMecb IWlecTH WITaMMOB Str. lactis, 2) Ta »%e CMeCb+ Ba WTaM- 
ua Str. diacetilactis, 3) Ta we CMeCb+TC Ee witaMMpl-+1Bpa wtamMa Sfr. 
paracitrovorus, 4) Ta *«e euecb-+Te Ke Ba WiTamMMa Sir. paracitrovorus. 

Tipu cocraBeHn 3aKBacKH B MOJIOKO BHOCHIH OJMHAaKOBbIe KO.THYCCTBA 
Str. lactis u Str. diacetilactis Mu B Apa pasa 6onpuie Str. paracitrovorus. 

OnbIThI IPOBOAWIMCh pH BbIPaGOTKe KOCTPOMCKOTO CbIpa | T]pu u3roTosB- 
NeHHH CbIPa OpaTH OHO H TO XC HacTepH30BaHHOe MOJIOKO, pasJIHTOe B ye- 
ThIPe CbIPHbIe BaHIbl MO 300 « B KaxkZyIO. B MOOKO BIOCHIM 0.4% s3aKBac- 
KH. TexHomorHueckHe yC-lOBHA BLIPAOOTKH CbIPa ObLIN OAMTAKOBBIMI! BO BCCX 
3paHHax. TIOBTOPHOCTb OMbITOB MATHKpaTHas. Chip HccleloBasicA Toce Mpcc- 
copanus uepes 5, 10, 30 1 75 aneii. Kpome OObIUIbIX allaTHSOB, 6bLI0 Mpo- 
BeleHO WeTatbiuoe H3yTeHHe MukKpodsopE cbipa. B yKasarilibie CpORH TIpO- 
H3BOAHIHCb TOCCBbI Ha YaLIKH Tletpi ¢ arapH30BaHIIbIM PILADOJH3aTOM MO- 
OKA, TPHPOTOBACHHBIM TO PcrlenTy Bormanopa (1950). Bce Bprpocitue 
colo ¢ 0,25 Moma walkH (B KOMMeCTBC oxo10 50) nepeHOcHINch B 
crepnapioe Mo.TOKO. [focste 3TOrO u3ytasH GHOXHMHYCCKHC Hi MoppoulorHye- 
CKHe CBOMCTBA BbIAeTeHHbIX IITaMMOB H WLCUTHPHUNPOBAM HX. 

Ha HHTCHCHBHOCTh MUKPOOHOJOTHYCCKUX TPOHECCOB B KOCTPOMCKOM CBI- 
pe OKa3biBasl BAIHAHHC COCTAaB gaxpacku, KovimuecTBo 6akTepHH ObwO BbINTC 
(3200 MjaH.) B CbIpAax, BbIPAGOTAHHbIX Ha 3aKBacKe, B cocTaB KOTOPOH BXO- 
uain Kyaptyppt Str. diacetilactis (cbiIpbl 2 Hu 3), H HuaKe (2300 MH.) B CBI- 
pax, BbIPaOOTAHHBIX Ha O/HUX Kyaptypax Str. lactis WAH CMCCH HX Col 
paracitrovorus (cbipp | x 4). 


B cooTBeTcCTBHl ¢ H3MCHeHHeM CocTaBa 3aKBaCKil W3gMeHAach H MHKpO- 
(biopa chipa. Tak B CbIpe 1 no 30-qHeBHOro BO3pacTa ObITH HaHMeHbl TOJIbKO 
BB@ICHHbIe C 3aKBaCKOH KYJIBTYPbI Str. lactis. B cpipe 4, kpome Sfr. lactis 
o6HapyxKeHbl B HeOObIIOM KomuuectBe (6%) eme Sér. paracitrovorus. 

QuyayNTeIbHO OTIMUAIHCb MO COCTABY MUKPOsJIOPbI CbIPbI 2 3. [lpumep- 
Ho 40% sBcex HaHMeHHbIxX B HHX GakTepHh cOCcTaBAAIA Str. diacetilactis. DITO 
OObACHAeTCA TCM, UTO KYJIbTYPb! Str. diacetilactis u Str. lactis Opliu OAMHAa- 
KOBO aKTHBHbIMH. 


B 1loMa KaxkaOH 43 STHX KyJIbTYP (B MOIOKe) CokepKasocb MO 2300 
u 2100 motH. KreTOK, Tora Kak Str. paracitrovorus OTAWYaAMCb Me JWJICHHbIM 
pasBUTHeEM B MOJTOKEe, a B 1 Mai UMCTOH KyIbTypb! ObIIO TOKO 500 Mu. KJle- 
rox. [lostoMy, HecMOTpx Ha TO, NTO NpH cocTaBeCHHYH 3aKBaCKH B MOJIOKO 
BBONMAH B jlBa pasa GovIbilie Str. paracitrovorus No CpaBHeHHO © JpyruMu 
KOMIOHCHTaMH, PasBHTHe HX KaK B MOJIOKC, Tah MB CbIPe TOPMO3H.10cb 60- 
aee @AKTHBHBIMH WiTaMMaMH CTPeMTOKOKKOB. Bee oTMeueHHble KOeOaHuA 
B MUKpOsope cbipa OOASAHbI TOBKO BINAHWIO COCTaBa 3aKBaCKH, Tak Kak 
BO BC@X OMbITHDIX CbIpaxX He Suunto HalimeHo GakTepHodara H aHTarOHu3Ma 
MexIY 6akTCpHAMU TakxKe He ycraHoBjeHo. B cppax KOHIUUMOHHOW speJlo- 
CTH OOHAPYXKeHbI elle cable M0 KHCATOTOOOpa3OBaHHiO MOJIOUHOKHCJIbIC Mae 
nAOUKH B KOHMYectBe 43—63 % Bceli MAKPOdJIOpEl. Oun npescraBaaiu cobor 
ocTaTOUHy!O MUKpOd.ropy acTepH30BaHHOro MO10Ka, KOTOpaA Hayasla pa3- 
BHBaTbeaA Toce BbIMHpaHHA OCHOBHOM Maccbl 6akTepHH 3aKBaCKH. CTOJIb. 
aes 


1 OnnH 3 CbIPOB rouMaHACKOH rpylitibl. 
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CYMCCTBCHHBIC Pa3JIHYHA B COCTABE MHKPOQ\IOPbl OMBbITHbIX ChIDOB 3Hauil- 
T@JbUO NOBIHAIH Ha Wpouecchl 6poxKeHua. 

Kyabtypp Str. dactis B chipe | BbsbiBauu OAHOCTOPOHHEe roModepMeHTa- 
THBHOe OpoxKenhHe, B Pesy.IbTaTe UerO AKTHBHAA KHCJIOTHOCTb ObICTPO NOBDHIINa- 
‘TaCb H MepxKa/lach B CbID€ Ha BbICOKOM ypOBHe 0 KOHUa ero CO3PeBaHHA 
(pH =5,14—5,29). Botcokaa axTwenad KUCOTHOCTE B 3TOM CbIpe TOPMO3HuIa 
pacnad OeKOBBIX BELLECTB A OTPHUATeIbHO BHAA Ha ero BKYCOBble JLOCTO- 
WHCTBa (KMCTOBAaTHIN, ropbKoBaThit), PHCYHOK OTCYTCTBOBAI, a KOHCHCTeHULMA 
Oba TREPLOH C «CAMOKOJIBUBIMA» TPCULHHaMH, YTO Pe3KO NOHH3HJIO KAYeCTBO 
cbipa. AOnosHHTebuoe BBeMeHHe B COCTAB 3aKBaCKH KYIbTyp Str. paracitro- 
VOruS MaJIO H3MEHHJIO HavaibHyl0 BesHunHy pH cbIpa (5,18), HO K KoHUy co- 
SPEBaHUs! OHA NOBBICHAACh WO 90,41. ITO HECKOMIbKO yJIYUUIMIO pa3BUTHe OHO- 
XHMHUCCKHX MPOIeCCOB B CbIpe H, Kak CIeCTBHe,— ero BKYC H PHCYHOK, HO 
KOHCHCTCHIHA ChIpa BCE elke He OblIa yLOBerBOPHTeBHOLL. Crippr 2 4 3, B 
KoTOppIx 40% Bceii Muxpodaoppt coctapaaan Str. diacetilactis H OpoKenne 
MOCHJO rerepomepMeuTaTHBHBIit XapakTep, OTINYaIHCh OOee HH3KUM ypos- 
H€M AKTHBHOH KucOTHOCTH (pH =5,22—5,42), uro cnoco6crBopauio Govlee 
ObICTPOMY aBTOJH3y OakTepHaJIbHbIX KeTOK 1 YCHJIMBaIO paciiay OeKOBbIXx 
BemkectB. Ilo xannbim Kaumoscxoro ( 1957), 9TH CbIPBI MPH KOHANUMOHHOT 
SPEOCTH =XapPaKTCPH30BaInCb OOIee BbBICOKHM COACpKAaHHeM CBOGOAHBIX 
AMHHOKHCIOT (Ha 55%), uem cCbIpbI, BbIPaGoTanuble Ha ONIX KYJIbTypax 
Str. lactis. Bacqeune B coctap 3aKBacKa KybTyp Sér. diacetilactis yayu- 
aO KavecTBO Cbipa, 10 CaMylO BbICOKYIO OUCHKy Noayana CbIDbI H3 BaH- 
HbI 3, BbIPAOOTaHHbIe Ha KyabTypax Str. Lactis y ABYX BUax apomMaToo6- 
Pasyloulux CTpenTKOKKoB Str. diacetilactis 4 Str. paracitrovorus. ChIpbl HMe- 
JIM XOPOWIMH BKyC, PHCYHOK H KOHCHCTeHUMIO. DTH TPH BHa CTpelTOKOKKOB 
H BBOAATCA B COCT@B 3aKBACKH JIA CbIPOB Po/MaHACKOM Ppynmbl. 

KauecTBo 3aKBackKyH ONpexeaeres He TOMbKO ce OakTeplaJIbHbIM coctTa- 
BOM, HO TaK2Ke YCTOHYHBOCTbIO STOTO COCTaBa MpH MepecarqKax B 34BOJICKHX 
YCOBHAX. Bpmanenve apomatToodpa3y1ounx CTP€NTOKOKKOB H3 COCTaBa 3a- 
KBaCKH H MPHMCHeHHe OAHUX KyJbTyp Str. lactis, kak Mpl BUCH BbIILe, 
pCCbMa OTPHLATCIbUO OTpakaeTcA Ha KayectBe cbipa, Tlosromy mpy nog- 
Oope KyJIbTyp {WIA 3aKBaCKH MpHMeHSIOTCA LITaMMbI CTPCNTOKOKKOB, VCTOIi- 
uuBble K OakTepvodary (He MoKa3bIBalOulne BHANMOTI YVBCTBUTCJIbUOCTH 
K MCCKOJIBKHM BBLCICHHbBIM BHOBb Ha HPOH3BOUCTBe Gakrepuodaram) Hu He 
ABMAIOUMMECA AaNTarOunCTaMH NO OTHOIWeHHIO Apyr K Apyry. Kpome Toro, Bo 
136@KaHHe Tpucnocob1eHua (bara xk KYIbTYPaM 3aKBaCKH B 34BOJICKHX 
YCTOBHAX CMCHY 3aKBaCKH Ha 3aBOAe Cile,yeT MPOH3BOANTb uepe3 6— 
7 mueli. 


BJIMSHHE TEMMEPATYPbI BTOPOrO HAFPEBAHHS 
HA MHKPOBHOJIOFTHYECKHE MPOLLECCbI B CbIPE 


MukpoOnosoruyeckve Mpouecchl CyulecTBeHHO H3MeHsIOTCA NO. BO3sHeH- 
CTBHEM TOXHOJIOPHYCCKUX (akTopos, BarkunelilinM 43 HUX sBUIACTCA TeMne- 
paTypa Broporo HarpeBalua, IIpu spipa6oTtKe KocTpomcKoro CbIDa MbI 
H3ydaI BMANHE NCOOJIbINMX OTKIONCHHH B TeMmepatype BTOpOorO Harpesa- 
Win (3—6°), KoTOpble HHorya jonyeKalorca MacTepaMH Ha IIpOu3BO,[CTBC. 
YCJOBUA MpOBeCHUA OMBITOB Te Ke, UTO HH MPH H3YYCHHH BJIHAHHA CocTaBa 
34KBaCKH. B cocTaB 3aKBaCKH BXOJMIM TPH BHLa MOWOUIOKUCIBIX CTPelTo- 
KOKKoB — Sfr. lactis, Str. diacetilactis yy Str. paracitrovorus — 4 nNe6oNb- 
HOE KOMMYCCTBO MOMOUHOKHCIBIX NalOueK (MPOH3BOACTBeEHHaA 3aKBacKa). 
AWA U3yueHHA ObLIH B3ATBI TPH TeMNepaTypbl BTOporo HarpeBaHusa: 40, 43 
H 46°. IIcapiuenue TemnepatypbI BTOporo HarpeBaHHA TOMbKO Ha TPH rpafyca 
(c 40 no 48°) npnBogHto x YMCHbINCHHIO UNCIa OakTepHit B CbIpe B ABA 
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pasa (c 3200 yo 1600 MiH.), a MOBbIIMeHHe — a 6° (40 46°) BbIsbIBas1O T10- 
HIDKEHHe KOJIHYECTBA OakTepHii MOUTH B YeTbIpe pasa (c 3200 go 900 mumt.). 

C YeuIbiO BbIABJICHHA CeJieKIMONMPYIOIlcro jeiicTBuA TeMMepatypbl BTO- 
poro HarpeBaHuaA AeTaIbHO H3yyaICA COCTAS 3aKBaCKH, B3ATOH mepe BIC- 
COHHeM eC B CbIPHy!IO BaHHYy, HU CbIpa — B PasHBIe lepHOAbl ero CO3peBallHA. 

Vicesielopaltve COCTaBa 3aKBaCKH WOKa3aJO, ATO Str. lactis cocTaBJIA14 
60% ce mukpod.toppl, Sér. diacetilactis —39,6% u Str. paracitrovorus — 
0.5%. MosouHoKHCJIble MaJOUKH BCTPeYaJIUCb B OUCHb MAJIbIX KOJHYCCTBAS 
(CJLMIIMUHbIc KICTKH B Noe SspeHna ipenapaTa 13 3aKBacKM). 

CoctaB MHKpOd.IOpbl CbIpOB, BbIPAOOTAHHBIX Ha 9TOH 3aKBacKe, Cyllc- 
CTRCHHO H3MeHAJICH TO BJIMAHHeM HWeOOJbIIUX OTKOHCHHH B TeMlepatype 
proporo uarpesanus. LloppiieHHe remmepatypbl Oo 46° oKa3blBa.1O HeoAMNa- 
KOBOe BAHAHHe Ha pa3sJIM4Hble Ppyllilbl OakTepHH. Tax, paspuTue Str. diace- 
tilactis mpH sTOM TemMmepaType pe3kO MOaBAAOCh, H KOTHYCCTBO PX B ItepH- 
OJL MAKCHMaJIbIOTO PasMIlO*KeHHA He npepbilao 12,5% Bcelt MUKPO.1OpPbI 
cbipa, TOMa Kak B 3aKBaCKe IX Shilo 3HaUNTebHO Goble (OKOO 40% ). 

PasMHOKCHHe MOJIOUNOKUCIBIX MasloueK MNpi BLICOKOHL TeMMepaType BTO- 
poro HarpeBaluA, WaoOopor, AKTHBUSHpOBaocb. B cblpe MocTe MpeccoBalii! 
on cocTaBantt 16,6% Becit MHKpod.opbl, Hepes 30 sei — 52% u yepes 
75. fimen= (2s: 

Tip Gojce HH3KHxX TemMIcpaTypax BTOPOTO HarpeBanlia — 43 1 40° — 
HaGOMOTaHcb GOJIbINHe NSMCHeHHA B cocTaBe MHKpO(Jiopbl Cbipa. Pe3sko 
YCHJIIBaOCh PasBliTHe B STIs cpipax Sér. diacetilactis; Ux coAepRaHne Ao- 
CTHPTO 43-49%, peeit muxpodoppl. KomuyectBo ake MOJOUHOKHCIDIX 114- 
JlOUCK CIKIbNO NOHW2Kalocb: Npu TeMuepatype BTOporo jlarpeBaHua —43° -— 
3 30-HeBHOM CbiIpe UX ObIIO OKOJTO 25, a upu 40° — TOIbKO 5.5 %. 

ApomatTooopa3ytollic CTpCHTOKOKKH Tuma Str. paracitrovorus BO BCCX 
OUDITHbIX CbIDAX COACPKATHCb B MavIDIX KosIMuecTBax — 3—6%. 

[Ip noppiulcHun TemMmepatypbl BTOporO NarpeBalilin 0 4G° TakxKe Ha- 
O.NOLATOCh 3UaYHTebHOe MOMAaB-TCHHE 6UOXUMUUeCKON AKTHBHOCTH MOJIONIO- 
KUCAbLX cTpenTtoKokKos. UiTraMMbI CTPENTOKOKKOB, BbICTCHHDIC 13 aTore 
cbipa B pasible WepHOAp! ero COspeBaHHA, OTMUATACb ocia6eHHO cnocoo- 
HOCTBIO K KHCOTOOOpasoBallHlo (0,6% MosIOUNIOH KHCIOTPL, 4 OoOAbIUCH 
yacTbio ele HwKe) H K NpOAYHMpOBAHHIO JICTYIMX 2KMPHBIX KHCOT, TOM 1a 
KAK CTPCNTOKOKKH H3 3akBaCkKH B 90% cayuacs Obl AKTHBUBIMI! KITCOTO: 
oOpa3z0BaTeJIAMH (0,8—0,99 % MOJOUHOM KHCJIOTHL). 

Bonee HH3KHe TeMMepaTypbl BTOPOTO Harpepauusd He TOPMO3HJIH AKTHB: 
nocTtH GakTepult. Tak, B CbIpe © remnepaTypoH 43° MouTH Bce CTpenTOKOKKH 
(98%) ObvIH AKTHBHDIMH IpowyWenTaMu MOJIOUHOM KUCJIOTDI, XOTA KOJIMYC- 
cTRO HX ObWIO B Ba pasa HWDKe, ICM & cbipe ¢ remnepatypolt 40°. Tloqan- 
jleHie pasMHomennaA i AKTHBUOCTH SOakTepHH B CbIpe © remmepatypoli 46° 
HpHBCJIO K TOPMO2KEIHIO MOJIOUHOKHCIIOTO mpouecca. Kpome ToPo, CHcIbHOC 
M CbIPe MOJIOUNOKHCIBIX MaJOMeK BHECIO CYMLECTBEHHbIC H3- 
ce pactiaga OeIKOBbIX BELILCCTR. Ilo samp KaumoscKoro 
(1957), Haudosee XaPAKTeCpHbIM Jia ITHX cbIpoB SbuIO yBeIHYyeHHe KOVIH - 
ueCcTBa CBOOOMHBIX AMHHOKHCIOT Hi, PlaBHOe,— HOBbINCHHe OTHOCHTC.IBHOFY 
comep xk ania TyTaMHHOBOK KHCOTEI, KoTOpad, TO MHeHHIO pAqa aBTOPOB, 
CILY KUT OLUHM H3 KOMIIOHCHTOB, OOYCAOBJINBAIOWWHX BKYC wiBpeHiwapcKoro 
cpipa. JLeicTBUTeJIbHO, KOCTPOMCKOH ChIP C Temiiepatypoll BTOPOro Harpe- 
sanusn 46° BO MHOFHX CTVdasxs UMeJ IPA Jt C1aqkKOBaTDII BKyC, COBep- 
IeHHO He THIHYHbIM AIA CbIpOB rOuaHACKOH PpyNMbl, KOHCHCTCHILHA Oba 
“IOTHOH H TBEpAOW, HW Ol MOwy AH Goee HH3KYIO KayecTBCHHy!O OMCHKY. 
Cup ¢ TemmepaTypoH BToporo HarpeBaHhA 40° WHOTka UMC. KHCOBaTBIN H 
ropbkKOBaTbIli BKyC, H¢paBHoMepHplit 1 MeJIKHH PHCYHOK, HO XOPOlTy!O KOH- 


pa3BHTHe B 3TO 
MeHeHHA B pore 
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CHCTCHIHIO H NOTOMY Tomzyuna Go.mee BBICOKYIO ONWCHKY, YemM MmpewblLyuil. 
Campi s1yautuM 6ptt CbIp € TeMiepatypoH Broporo Harpepanusa 43°. Ox 
HM@.1 HaHOolec BbipaxkKeHHblil, THMMUHDBTI ‘WIA KOCTPOMCKOrO CbIPa BKyC, XO- 
POH PHcyHoK u YAOBCTBOPHTEIbNYIO KOICHCTEILLLUTO. 

Takum o6pa30m, jaxKe He6o.pnme OTKIONCHHA B TeMNepatType Broporo 
HarpeBaliua Mp Mpou3BorcrBe KOCTPOMCKOrO CbhIpa (Ha 3 u 6°) BecbMa 
CYULCCTBCHHO BUIHAJIM Ha KOJIMYeCTBO, CocTaB H aKTHBHOCTh CTO MUKpodAophi, 
170, B CBOIO O4epelb, H3MCHA.I0 Hamlpanenne OHOXUMHYeCKUX T1potteccoR 
B CBIPe HW 3HadHTeIbHO OTParkaloch Ha Kayecrre. Tloppiuenne TeMIICpary phi 
BTOPOro HarpeBanita Xo 46° np mpousBorctBe KOCTPOMCKOrO CbIPa AB-IACT- 
CH HeTONYCTHMBIM. 

B npopexenny uceaenopaimnti MPHHUMada yuactue H]. H. Beaoycosa, 


B bIBO JI bi 


I. Cesonubie u3mMenenua MonoKa OKASBIBAIOT BIMAHHe Ha OHOXHMIYCCKVIO 
aKTHBIOCTh MOJIOYHOKHCIbIX CTpentoKoKKos, [ as000pa30BaHue B KYIbTypax 
CTPCHTOKOKKOB BO3MO%KHO TOIBKO UPM Hany B cpele caxapa u murpara. 
1a cnoco6HoctTn K ra3z000pa30BaHHto Oo.IbUIOe BEINSIEIC OKa3bIBaeT HaIHqe 
B MO1OKe (akTOpoB pocra: TO BHAUMOMY, HMecT 3Hayelne TaKxKe coxepxKa- 
HH€ B UCM CyXHx BeutectB. Pa3sanung p ra3s006pa30Bannn Str. paracitrovo- 
rus IIPit M€PCBHBKe HX B MOAOKO, Nosmyyeunoe or Pa3HbIX CTA, BbISBAIIbI 
PasJHMMUGIM KOPMJI€HHeM If coslepsKalHeM KOPOB, 110 Il@ Pa3JIHUIAMH B To- 
po,qax. 

2. BuloBoli coctas OakTCDHAaIbHOM 3aKBACKI OKA3bIBAaCT OObINOC BeAHAHIIC 
a MUKPOOHOJOrNYeCKHe Mpoueccy v Xapaktep OpoxennA B cHIpe. Curpis, 
BbIPAOOTAIINBIC Ifa 3AKBACKe, B COCTAB KOTOPOH, KpoMe Sfr. lactis, pxonucan 
Str. diacetilactis un AOMONHHTCABUO ele Str. paracitrovorus, 6b CcaMo- 
rO -1TYuIIero KauectBa. 

3. Temmepatypa Broporo HarpCBaHlist MPH MPOH3BOACTBe CbIPa OKa3blBaer 
OOJbWIOe BAMAHMe Ha MUKpOOHOOrMYecKHe Mpoueccsl. axe wedoapinoe 
TOBBIMICHHe TEMMcpaTypbl BTOporo WarpeBaHHa MPH IIPOH3BOACTBe KOCTpoM- 
CKOro chipa Ha 3 Hu 6° (c 40 30 43 HW 46°) Becpma CYUICCTBEHIIO BIHAJIO Ma 
OObeM II AKTHBHOCTb cro MHUKPOM.IOpbl, 4TO, B CBOIO OuUCPeAlb, H3MeUsaIO 
XapakTcp OpoOxCIHA H 31ayuTeAbBHO OTPaxKalOCb Ha Cro KauecrTBe. 
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M. bh. Tesunraescut 


MOTPEBHOCTb B BATAMHHAX H CHHTES 
HEKOTOPbIX BATAMHHOB IFPYNITIbl B 
Y KYJIbTYP STREPTOCOCCUS LACTIS 


(HuctutyT MHKpOOHOsOrHH AH YCCP) 


VUcenesqosateiam, paOoTaiouluM B OOacTH MOJIOUHOM MPOMbIWIJIeHHOCTH, 
Kak y Hac, TaK H B Apyrux cTpanax, Xopoulo H3BecTHbI (paKTbl HEHOPMAJIb- 
HOrO CKBalIHBaHHa MOMOKAa B OMpeeeHHbie Ce30Hbl Poa (Koposes, 1932; 
Cu6umaun, 1938; Hunter, 1949). Ha Yxpanue, B YaCTHOCTH, HapyWeHHe HOp- 
MaJIbHOrO TCUCHHA MOMOUHOKHCOrO OpORKeHHA, BbISDIBACMOTO Str. lactis, 
HepelKO HapyilaetTca B BeCeHHHH MepuHor. 

Becuoi B COCTaBe MO.IOKa MPOHCXOAAT 3HAYHTeIBHbIe H3MCHCHHA: YMCHb- 
macTcd KOsITYeCTBO GeAKOBOFO a30Ta, CHIDKaeTCA COepKaHHe ARKUPOPacTBo- 
pumptx putamunop A u JI, yMeHbUlaeTCH KOJIMYeCTBO HeKOTOPbIX BHTAaMHMHOB 
rpynnbl B, u3MeHseTcA MHaHepaJibublt cocraB (Kopoules, 1932; Munxos, 
1956; Jlappinos c coTp., 1956). 

Vi3menenua cocraBa MOJOKa He MoryT He OTpa3HTbCaA Ha o6MeHe Be- 
ICCTB MOJOUNOKUCIBIX CTPpeNTOKOKKOB. OAHaKO B JINTepaType CCTb (mpaBla 
HeMHOTOWHMCICHHbI€) yKa3aHHa, YTO CpeAH MO.TONHOKHCAIBIX CTPEMTOKOKKOB 
U3pCAKa BCTpeualoTCA KYJbTYPbI, BCAyIHe HOPMaIBHo mpoiuecc OpoxwkcHHA 
Ha MIPOTSOKeHHH BCCX Ce300B Toa. 

Mobi BbLICIMM 43 PbIOWOH CMeTAHbl HeCKOIbKO  KYTbTYP Str. lactis, 
MaJIO UYBCTBHTeIbUbIX K CC3OHHbIM H3MCHCHHAM COCTaBa mMosoka. Y 9THX 
KYIbTYP Ha MpOTAARKCHHH BCCX CC3OHOB TOA COXpaHsAeTCA BbICOKaA SHeprHA 
KucMOTOOOPasOBAaHHA, B TO BPCMHA Kak y G6ONbUIHNCTBA HMCIOULUXCA B WaltCM 
paciopsAXKCHHH KYJIbTYP Str. lactis akTHBHOCTb BCCHOM CHM KaCcTCH. 

TakHimM o6pa30M, CcpedH KYJIbTyp Str. lactis Kak BbIM@CHHbIX HaMH Hs 
CMCTaHbl, TaK H MPOH3BOACTBCHHBIX MbI o6HapyKHIN Be Ipylillbl KyJIb- 
TYP — UYBCTBUTCAbUbIX K CC30HIIbIM H3MCHeHHAM cocraBa MOJlOKa H MaJIO- 
UYBCTBHTCJIbIIBIX. 

Hactoautas paOoTa NOCBAINCHa H3yyeHHlo HoTpe6HoctTeli Mw CHOCOOHOCTH 
K CHHTe3y HeKOTOpbIX BHTAaMHHOB  [pyitbl B y MaJsOouyBCTBHTCJIbIbIxX Hi 
YVBCTBHTCIbHbBIX KYJIbTYP Str. lactis. B murepatType cCTb WaHHbie 0 noTpeo- 
HOCTAX MOIOUNOKHCIbIX OakTePpHH B pa3JIM4HbIx (pakTopax pocTa, B TOM 
uncjle HB BHTaMuHax rpynp B (Niven, 1944; Collins, Nelson a. Parmelce, 
1950: Anderson a. Elliker, 1953), movryyeHtbie Ma CHHTeETHYeCKHX Cpedax. 

— Onnako pe3yabTaTbl UCCIeLOBaHHH, MOuyYeHHBIC Ha CHHTeTHYCCKHX Cpe- 
max, He MOFyT B HOHOH Mepe JaTb MpemcTaBJeHve 0 MOTpeOHOCTAX B BH- 
TaMHHAaX Y MOJIOUHOKHCJIBIX CTPeNTOKOKKOB B HX eCTeCTBEHHOH cpewe — 
Momoke. EAWHCTBeHHOM padoTol, Kacalomlelica noTpe6HocTe B BHTaMHHAX 
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VY MOJOWMOKMGIBIX HCNOCDCACTBEHHO Wa MOSIOKC, ABANCTOH HCOCTICLOBANNE 
Op.ia-Henecena, OnyO.TKoBaliioe B 1936 4, KOPAa VPOBCHb 3HanHii o Byta- 
MHWAX rpyinbt B Opa euie netocratouno BLICGK., 

IIpn uceseqopannax na MOAOKC, OCBOGOKACHHOM OT BHTAMIIIOB ancop6- 
WICH AKTHBIPOBAIINBIM yraeM, Op.ta-Mercer (Orta-Jensen, 1936) NOK a3aul, 
NTO MOsTOULOKHCIBIC CTPCHTOKOKKH 19 HOPDM4.bNOrO pocTa H pa3mMHomKeHns 
WYAKLAIOTCH B PHOODAaBUHe 1 MaIITOTeEHOBO;} KUCHOTC, ITa padota u G6osec 
NOSANHC HCC1e-lOBaHHA Apyrux ABTOPOB, TIPOBCAeHHbIe Ha CHHTeTHUeCKHY 
ePCHaXx, KaCaTHCb 3HAYCHHA BHTAMHHOB ToOIbKO AIST POCTA HW pa3sMiHoKenHug 
MOMOFHOKHC.IBIX OakTepult. Poh we BHTAMHHOR rpyntbr B B MomOUNOKHCOM 
OpoxkenuH Oonee comua. Hy BJIHHHHE Ha 3HEPrHuto KHCJIOTOO6p a30BaHHA 
+ MOJONHOKHCABIX CTP@ITOKOKKOB TOUTH He M3VYeHO. 

Mcxo1a 113 9toro, Henomusiaa u Tesnareairy H3V4adH WoTpediuocrh Sér. 
factis B BiiTawintax PPVNibE By ICoGNOJUIMbIX “LI ux HOPMaJIbuOoro pocta H 
KUCHOTOOOPAa30BaHHA, 11a COOPHOM MojoKe PaSHbIX CC30HOB Fo‘a, OcBC6o- 
RICHHOM OT BHTA@MIUNOB MO MCcTO LY Op.ia-Mencena mpy ecrectaeinioy pH 
(6,4—6,8). K TAKOMY MOOK) LOO@BIANICh BHT@MHHbI B AO3e, PaBHOH cpey- 
NCFOROBOMY COAePKaNHIO Aaliloro BUTaMMa B MO.1OKC, @ Tak*Ke MOUOBHHA 
ITOH NO3bl. Borto wenpirayo ACHCTBHO BuTamuna B, pHobolaBuna, marore- 
Hata Ca, NHpILOKeMla. 1EKOTINOBOT; KUCJIOTBE 3 OHOTHHA OTACJIbHO H cMecy 
ITHX BHTAMHUOB Tyo OOIMCNPHHATOT MCTO,LHKe. YcTAHOBICHO, YTO JIA Wop- 
MaMbUOTO POCTa MH KHCOTOCHpa3z0Balnia KyIbTypbi Str. lactis iwyxnatotcesa B 
PHOOMMAaBHHe, NHKOTINIOBOT KHC10Te H TlaTotenate Ca. OtcyTerTBie B cpee 
GNOTHHa MPHBOAIT K OCHab-ICHINO pocta. JLoGapaeoune GOuoryita AKTHBHpyer 
poct Str. lactis (va6.n. 1). Tostopnita CPCMCPOTOBON AO3bI Okasalach HcezO- 
esaTouton., JLtt WwopMacipiroro KACTOTOIOPAa30BaHUs HYIKILO Ob OO aBAATE 
TOMHYIO CPCAMCTOAOBVIO TO3y COOTBETCTBYIOILCrO BUTaMHHa. 

Boricuiis, Takum o0pa3om, aykKcorpaMmy Str. lactis p MO.10Ke, OCBOOOxK- 
ACHIIOM OT BHTAMIMOB, Mbl HCpelldt kK H3yUeuHto NOoTpebuocrH ob6enx rpynn 
KYIbTYP B BUTAaMHUNAX Ha MCHOJHOUCHHOM BCCCHHCM MOIOKe. TakHM Mo.uio- 
KOM MbI CUHTaCM OOpa3ubl Becennero MOdTOKa, Ha KOTOPOM y uyBerBuTcAb- 
HBIX KYIbTYP CHHAKACTCH 3nepNis KHC.TOTOGOp aso0Ba4HHa. 

Ha6monxat 3a reycnney MOAOFHOKHCIOrO OpoxeHuA y PARA KyJIbTyp 
Sir. lactis, mpi YCTAMOBHH, UTO Ha TaKOM BeCCHHeM MOOKe TOJIbKO MaIo- 
TYBCTBHT@JIbUbIG KYJIbTYPbI CHOCOGIIbI OOpa30BbIBaTb MHOFO MOOUOTI KHCJIO- 
Thl, B TO BDCMA Kak 4YBCTBHTCAbHBIe KY/IbTYPbl HyKaoTcs B AobaBaenny 
CMCCH BHTAMHHOB, cocToRuLei 413 pHOodiaBuna, HuNKOTHHOROT; KHCJIOTHI, 
NaTotenata Ca nw 6noruua. Iipu no6asnenuu stoi emecy BUTAMHHOB K He- 
NOMHOWEHHOMY BeCelIHeMy MO.IOKy SHeprud KHCOTOOOPasOBaHHA y UYBCTBH- 
TCIBHBIX KYIbTYP HOBbIMAaNach. Tlono6Hoe Ke ACHCTBHE OKa3bIBasIO 1ObaB- 
ICHHE K BeCCHHCMy MOJOKy puood.1aBuna. 

Oueprusg KHC.1OPOOOpa30BaHUA TecHO cBaA3aHa c Siepruek pasMHoxKenns, 
if MYBCTBUT@IbIbIC KYJIbTYpbl Ma Becelyom MOJIOKE Pa3MHOKAIOTCA B He- 
CKOJIDKO Ppa3 MeJWICHHee, yey MaOUYBCTBUTeTbUbIe. Jlo6aBsenne cmecu 
BNTAMHHOB, a TakKe oO/NOrO pH6otbiaBNHa x o6pa3uam j1enosHoOIenHoro 
MOTOKAa CTHMYAMPOBaIO pocr H pasmnoxKenye NYBCTBHTC.IBHBIX KYJIBTYD, 
4TO OTPa3H10Cb Ha HOBBILUeIUTT SHCprul KUCOTOOOpasoBaHuUa. Mastouys- 
CTBHTCJIBHbI€ 2K KYJIbTYPbI B TeX 3xKe oOpa3suax MOJIOKa HNTeHCHBHO pa3- 
MHOKAHCh H MOPMAIbHO CKBALIMBaJH MO.IOKo. 

Mutepecno oTMeritb, 4to AOOaBeHHe pu6odsaBuna x NOJHOWeCHHOMY 
MOMOKY BBISbIBaJIO MapyliciHe MoaouNOKHCOro Opoxkenun y yy Bereutesp- 
HbIX KYIBTYDp. 

OueBHAHO, BHeCeIiIad 03a pu6opaaBHlia BMecTe ¢ puood1aBuHoM, 
HMCIOULIMCA B AaHHOM OOpasile MO1OKa, BbI3bIBaeT THICPBHTAaMHHOR. 


O Tpyaa Hu-ra MaxpoOuonoruy, puin. 6 
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82 M. B. Teeuaesux 
TaGauua 1 


fompe6xoemb Sir. lactis 6 eumamunax Komnaexca B 6 MOAOKE, CCECcOOHOCHHOM 
om eumMaMUHOB 























Wr. 4 Lit. 2 Ht. 3 lt. 6 
rpemsi rPpemMa BreMA PPeMA 
crep- | xuenotr- | C1EP™ | KHeaOT- (Bep- | KHCJIOT- clep- | KyenoT- 
Cpe fa yen HOCTb (M0 ee HOCTb (NO ae HOCTb (0 eae HOCTb (110. 
Teprepy). : Teprepy), Teprepy), lepnepy), 
MOJIO- < MOO? MCJIO- MOJIO- 
ens rpag. a rpad. nae rpad. zi rpad. 
Yacbl yaCcbl | yachbl yacbl 
| | 
HeodpatotatiHoe | | 
MOJIOKO praca 14 104 14 106 20! 80 18 1 
MonoKko, ocrobok- | 
yleHHoe OT BHTa-~ | 
MHHOB . . + + Het pocta — — — Her poctaa — — 
| 
To Ke -| CMeCb BH- | a fi | 
TaMHHOB . - 16 98 16 94 | 20 | 70 18 67 
To Ke -+ CMCCb BH- | | 
TamMHios 6e3 B, . 16 98 16 94 20 | 70 | 18 67 
To oKe -+ cMeCb BH- | ! | 
TaMHHOB Oe3 PH- , | 


Gopaasuiia . Het pocta — — |} — ‘Het aaa — — 
| 
To xe + CMeCcb BH- ! | 
TamHHos 6e3 Ca- | ! 
nay roteinata To *«e _ — i, ae Tome | — _ 
To »e + CMeCb BH- i 
TaMHuoB Oes K- 
KOTHHOBO! = KHC- 
QOTLE «ls » — — | 
To xe -+ CMcCbh BH- | 
TaMHHOB 6¢c3 GHO- 
THA. 2° + + az a pocta} 72 |Het pocta 





\ 
| 
| 


72 Her pocta 72 as pocta 


| | 


B pe3yabTaTe KOTOpOrO Hapyiiaercn HOPMaJIbHOe TCYCHHE MOMOUHOKHCIOTO 
OpoxKeHwHA. 

Takum o6pa30M, Mbl ycraHoBHJIH, “TO MaJICUYBCTBUTeJIbHbIe KYJIBTYPbI, 
B ONIHYHe OT YYBCTBHT@JbHbIX, He HyKAaloTcA B moOaBuieHHH BHTAaMHHOB 
rpynnbl B kK HenouHOWeHHOMY BECEHHEMY MOJIOKY. ITO MO3BOMNO TPe/Ulo- 
ROMKUTb, UTO MaOUYBCTBUTeJIbHbIe KYyJIbTYPbl cnocoGHbl CAMH CHHTe3HPOBaTb 
HeKOTOpbI€ BMTAMHHbI. 

Onnako, ¢ ApyroH CTOpOHbl, Mbl MOMKHbI ObWIH yueCcTb, TO MOJIOKO 
ABIACTCA UPCSBbIUaAHHO CAOMKHOM WH H3MeHYMBOH CpeAOH. IIpu pa3BuTKH Ha 
Tako cpejle y MOJIOUHCKHCJIBIX CTPeNTOKOKKOB, BCPpOATHO, B CBASH C H3Me- 
HeHHCM COCTaBa MOJOKa MOryT H3MeCHATbCH BM noTpeOHocTH B TOM HH WHOM 
BHTaMHHe. 

Uro6bl NOMbITaTbCA OTBETHTb Ha BOMNpPOC O TOM, yeM Ke ooycJlOBjeHa 
pasWuHad YYBCTBHTCJIBHOCT Kybtyp Str. lactis k Ce30HHBIM H3MeCHCHHAM 
cocTaBa MOJIOKa, HY2KHO ObLIO O-IPeCTHTb comepxKaHne BHTAMHHOB Ipyililbi 
Bp o6pa3zilax MOMHOWeHHOrO ACTHETO H HCNOJHOMeHHOTO BeCeHHeTO MO.10Ka 
HM BbIACHIITS, K&K OTPCO.1AIOTCA 9TH BHTAMUHbI KyIbTypaMu oOeHX Tpy:i. 

Onpegestenne OHOTHHA, HHKOTHHOBOM KHCIOTbI H maHToTeHaTa BeJIOCb 
MUKPOOHOJIOFHYeCKHM Me€TOAOM, puOodjaBuHa — (b.1KOOpOMeTPHUCCKH. 

Onpenesienve Code pany pu6owiaBiha nokasavlo, 4TO HM neTHee H Be- 
cewHee MOJOKO SoraTo pHOopaBHHoM, B 1 Ma MOsOKa COAEPKHTCA OT 0.3 
yo 1,1 y sToro BHTaMHRHa, T. ©. KOJIMUeECTBa, HAMHOTO NMpeBbIllaloulHe noTpeb- 
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Horoe6xocre 6 euramunax u cuHTe3 euTamuxoe B y Streptococcus lactis 83 
eRe nee anes 
HOCTb B HEM Y MOJIONHOKHCAIBIX CTPeNTOKOKKOB. Tem He Menee tam VAaslocir 
YCTA@HOBHTb pa3HULy B NOTPCOHOCTH pHOotwaBuHa y3 MOJIOKAa Pa3HbIx ce- 
SOHOB rota (Ta6a. 2), V3 HCUOMHOWCHHOPO BeCeHHero MOwIOKa KyJIbTypbl Sér. 
lactis NOTPeOHIOT GOIbUIE pHOolaBpuna, uem y3 JICTHETO, TIPHyeM yyB- 
CTBHTCJIbHbIC KYJIbTyDpbI NOTpeOAsOT ero GOostee HHTCHCHBHO, 4YeM  Mavio- 
4YYBCTBHT@VIbHbIe, 


Ta6Onuna 2 


flompe6bacunue pubod@aasuna MQACLYECMBUMEADHEIMU U “YCCINGUMEAHOIMU KYAOMY PAM 
Str. lactis uz eeccnnezo 1 AEMHeeO MCACKA (Y/M2) 


Sa 








MasiouyrcrTrutesbube Oyectrurenpupie 
KYJIBTY pu KYJIBTYDPbi 
Kosnyectro | _ tia S poet tia pa iea neg (A ee a Fe ee 
pHOobnart bya 
Mosoxko B CTEPHsbHOM 
MOuOKS OCTANOCh OCTAaJIOCh 
noTpe6meno | nocae pocta noTpe6nero | nocsie poeta 
KYJIbTV phi KY.IbTYpbl 
I a 
Atlpenbcxoe . , 1,026 
Maicroe . . , 1,015 0,081 0,941 0,108 0,917 
MionpeKoe . . sls 
, 


Viovipckoe . ., 0,584 0,042 0,942 0,047 0,937 


Iloulyuenupie PC3yIbTaTbl He corsacyloresa ¢ H3JIOWKCHHDIMH BbILWe JraH- 
HBIMH O TOM, 4TO jOGaBueHHe puOodvapnua xK NCHOJHOUCHHOMY BeceHHemy 
MOJIOKY CNOCOOCTByeT NOBbILICHHIO Pa3MHOMKeUNA KHCJIOTOOOpa3s0BaHna 
STHX Ky.IbTyp. Bo3mMoxuHo, uto TaCTHYHO 3TO CBA3aHO C TeM, UTO pacTBop 
NHCTOrO pHOodilaBuna, AOGaBeHHbI B MOOK), Ooee RocTynei MHKpooy, 
4eM pxOoilaBnn, coxepxKauuitica B Mow0Kke, Jlatb HcuepmblBalouiee oObaAc- 
NEHHC STOMY (bakTY MbI B HacToaLee BDEMA 3aTPyAHAeMCSI. 

IIo cosepxanuio 6uoTHHAa MOJOKO Pa3HbIX CC30HOB roma H€CKOJIbKO 
OoTMHYaeTcA. Flamu 60 HOKd3aHoO, 4TO OOPa3ubl WeTHero MOTOKA COACDKaT 
Oovlbluc G6HOTHHA, YeM OOpa3ubl BeceHHero MosoKa. M3 fannpix ta6n. 3 
BHAHO, 4YTO YYBCTBHTeJIbHbIe KYIbTYpbl MOTPeOAOT 43 HeNOHOLeHHOro Be- 
CCHHErO MOJIOKa MeHbIUe 64OTHHA, uemM 3 JieTHero. OuH moO KaKuM-to TIpHy- 
tHHaM HE B COCTOMHHH MCNONb30BaTb WIA CBOCH HOPDMaJIbHoli 2KH3He eA - 
TCJIbHOCTH MMCIOWIMlics B BeCCHHeEM MovIoKe OuOTHH. 


Ta6snna 3 


llompe6aenue Ouomuna MQA4YCCINBUMEAPHOIMU UL CY BCINGUMEADHOLMLL KYAbMU pamu 
Str. lactis u3 6CCEHHE2O U A€INHeEeO MOACKA 








(B Y; 100 Mt) 
i a a 
Ma aouyeertr uteapnpie ~  -YUyBcrTrputenpnpic 
KYQETYVppl KYJIBTY pbl 
Kostnyectro Se ae ee an) (ee ee be. eta} 
CHOTHHA R 
MonoKo CTEPKHAbHOM 
MOJIOKE ocTanoch : OcTaNoch 
MOT pe6seHo nocne pocta notpe6eno noc.ie poeta 
KyJ. bTypbI KYJIbTY Dbl 
Anpesmpekoe . . 0.056 0,012 0,044 0,006 0,05 
0,047 ye ~ 
0,056 0,017 0,039 0,008 0,048 
Htoupcxoe . , . 0,07 0,048 0,049 0,047 0,05 


0,11 0,066 0,044 0,06 0,05 
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SA : Mt. B. Tesunresu4 


eee ee ao et 


- i IA 


MaclouyBCTBUTCIIbULIC KYTIbTYPbI TakoKe HoTpe6.1sioT H3 BecelHero MO- 
joka MCUbLIC GuoTHMa, eM H3 -ICTHCTO, OTHAKO KOJIHHCCTBO ToTpc6eHHOro 
GuoTHla KaK HB BeccHiero, Tak IH HS neTuero MOs10Ka y HX 3HadHTC.IbHO 
gpiilic, UCM Y UYBCTBHTCADIbIX, 

[lo cojlep alto NANTOTCHOBOH KIICJIOTBI HecacloBaHitble HaMH oOpasibl 
qernero i BeccHHero MOtOKAa MCKILY coool Ne pasHuadtHCb. Coyecp Kane 
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acol 
Puc. 1. Cosepme anne AHTOTCHOBO! KHCIOTH B ANHAMHKC 
pasBUTHA KYAbTYP Str. lactis B MomoKe (¥ Ha 1 Mut): 
A — MaslouyscrBHTetbHasd KYABTYPA, Bh — WYBCTBATCIBHAR, 


3Toro BUTaMHia B MOJOKE OKOTO 3 y ua Ll ma. Onbirbt Mo ONPCCJICHITIO 
TaMtPOTCHLOBONL KMCIOT bi CTABINTHC B nunaMuKe pasBuTiia KyJIbTYPbI. V3 puc. | 
BHMHO, YTO CYMECTBCHTIDIX pasindHit B OOMCHC MaHTOTeHOBOH KHCAOTbE ¥ 
o6eux rpylil KyJIbTyp MCT. B neppple 8—10 yac. pasBHTiHs KYJbTypbt HACT 
HUTCHCHBHO? MOTpCGycnue HaHTOTCHOROM KHCJIOTHI, 3aTeM —— He3HayHTCAbHbI 
CHHTC3, UEPCAYIOULNHCS! C norpe6lenvem, Bo3MOxKHO, yto y Str. lactis wmecTcs 
cnabant CHOCOGHOCTh CHHTESHPOBaTb NaHTOTeHOBYIO KHCJIOTY. 
Vccsictopanie o6pa3iloB MOJIOKa pasHbrx ce3oHos roa noka3aJo, YTO 
HHKOTHHOBON KHCTOTHE B BCCCTETCM MOJIOKC CO,LCPARKHTCA MeCKOJIBKO MC}ibuilc, 
uem B aicTHeM. Florpe6sienne ec H eHocOOHOCTh K CHHTeC3y H3yYaHCh TAKKe 
B JUIHAMIKC pasBHTHA KYyIbTYPb! B monoke. HaM yAalOCch yCTaHOBHTb Pas 
mHuue § OTHOLICHHH MaJIOUYBCTBHTeJIbHBIX H WYBCTBUTEJIDUBIX KYJIbTYP K HH- 
KOTHHOBOL KHcuIOTe (PHC. 9), Oxagaocb, YTO UH Te H mpyrue KyJbTypbl B 
neppbic 8--10 uac. HHTCHCHBHO MOTPCO.1A10T HUKOTHHOBy!O ‘KUCAOTy. B Ho- 
esemlyfonuie Wace pasBATHA MAOUVBCTBUTEIbHbIC KYIBTYPbI HauHHaloT ec 
CRHTC3HPOBATh. UyseTButTC-TbAbic AKC KYAIbTY Pb He O6AALalOT CHOCOOHOCTHIO 
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florpe6nocTo 6 BuTAaMUHaX U CUNTe? 6uTasunos Boy Sireptococcus factis 85 





CHNTCSHPOBaTb HUKOTHHOBYIO KHCAOTY, a HMelolleeca B MOJIOKE KOCIHYeCTRO 
9TOPO BHTAMHHA, OYCBHAHO, JWI HHX IeoOcTaTOYHo. 

B sutepatype ecrb yKasanna tia CHOCOOHOCTh MOWOUNOKHCATbIX. CTPCTITO- 
KOKKOB CHHT€3HPOBaTb pHOOWAaBHH, OHAKO 93TO HCKOTOPbIMH aBTOPaMH oc- 
NapHBaetca (Me.tyzopa, 1956). 
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Puc. 2. Coaepa&anne HNKOTHHOBOL KHCAOTHI B TWHaMHKe 
Pa3BUTHA KyJlbTyp Str. lactis B MonoKe (Bp Y ual Mut): 


4] — MasJoUyBCTBUTeABHLIE KYIbTypbr; 6 — uyBereurempuple. 


Jlaunble Ke O CHUTC3C MOMOUNOKHCAbIM CTPCNTOKOKKaMH SIPVFHX BUTa- 
MHHOB rpylnbl B, B yacTHocTH HHKOTHHOBOI KHCJIOTBI, OTCYTcTByIOT. Cunta- 
fOT, UTO MOJONHOKUCIbIG CTPeNTOKOKKN He O6aRaloT cnoco6ioeTDiO CHHTe- 
SHPOBaTbh BHTAMUHbI rpyntibt B. Bepostuo, aBropam, H3y4aBlUHM jmoTpe6- 
HOCTH B BUTaMHNaX Y MOJIOUHOKHCAbIX CTPCNTOKOKKOB, }1e NPHXO;/ULMOCb 
pabotaTb € KyJIbTYPaMH, MaMOUYBCTBUTeIDHLIMH K CE3OHNbBIM H3MCHCIMAM 
CocTaBa MOJOKAa, allavlOrHuHbIMH HaulHM KyJbTypaM. Kpome toro, MbI HC 
NaXOMUM B JHTCPaType MaHHbIX O06 H3yYeHHH NoTpPebvleHHA HM CHIITe3a BHTa- 
MHHOB B AHHAMHKe Ppa3BHTHA KYJIbTYDBI. 

Takum o6pa30m, QaHHble 10 NOTpeO.1eHHIO HW CMOCcOOHOCTH kK CHHTC3V He- 
KOTOPBIX BHTAMHHOB rpyunbt B kybTypamu Str. lactis o6enx rpyull, KOTO- 
PBIMH Mbl pacnOJlaraeM B HaCTOAUee BPeMA, YKa3bIBalOT Ha CYLILECTBEHHbIC 
PasJIHGHA M€2KAY UYVBCTBHTCIbIUbIMH If MaclOUYBCTBHTeUJIbITbIMI K)-IbTYPaMu. 
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86 M. B. Teeuaesuu 


BO 


MaanouyBcTBUTeIbHble K C€30HHbIM U3MCHCHHAM MOJIOKa KYJIbTYPbl OT-1H- 
(AaIOTCA OT YYBCTBUTCbHBIX: MeHeCe HHTCHCHBHDIM noTpe6leHHem pu6odpla- 
BuHa, 6oO/1Icee HHTCHCHBHbIM noTpe6leHHeM OuoTHHa 4H CMOCOOHOCTbIO CHHTe- 
3HPOBaTb HMKOTHHOBY!IO KHCJOTY. 

HeoOXo2UMO TakKKe OTMETHTb, UTO, KPOME JTHX ocobeuHocTeH, MaOUyB- 
CTBHTCJIbHbIC KYJIbTypbl 06/1a.1aloT Gonee BbICOKO MpOTeOMUTHYCCKON AKTHB- 
focTb1o. MoxkHO MpewnOsaratb, ATO ITO CBOTICTBO, NO3BOJIAN JIeTue H MOJTHEC 
HCHOJIb30BaTb Hy2KHble HM COCAHHCHHA a30Ta, ompeneaeT 0 HeKOTOPpOH CTe- 
NeHH JIX OTHOWeHHe K TOMY HWIH HHOMY BHTaMHHY. 

MasouyBcTBHTeJIbHbIe KyJIbTYPbI OHbLIH BbIAeICHb] HAMH H3 CMeTAHb B 
pecelHHii mepuonw. MoxkHo MpeANOAO*KUTb, ATO onucaHuble BbIle CBOMCTBa 
sTUX KYJIbTYp BbipaboTasHch y HHX B pesy/bTaTe npuenoco6.1eHua K H3Me- 
AIOWHMCA COBHAM CpeAbl B PasHble CC30HNb! roma, uTO facT HM BO3MO%K- 
NOCTbh AKTHBHO BeCTH Mpouecc MOJOUHOKHCONO 6pOXKXeCHHA Ha MOJIOKE J1060T0 
ce30Ha rola. 


B bIBO 71 bl 


1. Cpean BbINeMeHHBIX W3 CMeTaHbl I POUSBOACTBCHHBIX KYyJIbTYP Str. 
lactis ycranoBleHo HasHuve ABYX Tpynl KYIbTYP, YYBCTBHUTCIbHBIX K CCSOH- 
HbIM H3MCHeIHAM COCTaBa MOJIOKd H MaJIOUYBCTBHTEJIbHBIX. 

9 Veranopseno, uTO Id HOpMabHOrO potta FB KHcJ1IOTOO6 pa30BaHHA 
H3yUaeMbIC KYJIbTYPbl Str. lactis HyKaioTca B pu6oaBuHe, B MavTOTC- 
(OBOH H HHKOTHHOBOH KHCOTAaX H B OUOTHHE. 

3. UyscTBuTenbHble KYJIbTYPbI Str. lactis naa HOpMabHOro pocta i 
KHCJIOTOOOPAasOBaHHA Ha HeENO/MNOUCHHOM BeCCHHEM MOJIOKC HyKaloTcd B 
106aBACHAH K HeMy CMeCH BHTAaMHHOB, COCTOALUCH H3 PHOoMaBHHa, HHKO- 
THHOBOH H MalTOTeHOBOM KHCJIOT HM OuOTHHAa. 

4, MasouyBcTBHTeIbible KYIbTYpbl Str. lactis oTauuatloTcA OT UTYBCTBH- 
TCJIbHDIX OOIbIUIeH MpOTEOMATHUCCKOH =AKTHBHOCTHIO, cnoco6HocTbio CHHTe- 
3HPOBaTb HIIKOTHHOBY!O KHCJIOTY, MeHee HHTCHCHBHBIM MoTpeOJIeHHeM pu6o- 
(baBuHa H Ooviee HUTCHCHBHbIM — OuoTHIHa. 
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f. A. HoeuKroea, 39. A. llerpoe6a, 
BLH. Vuakoea u E. IT. Peopunosa 


OBPASOBAHHE JHAWETHJIA H ALLETOHHA MOJIOUHOKHCABIMH 
CTPENTOKOKKAMH 


(Kateapa mMuxpoOxnonornn MTYy) 


Tloaaaenne apomata MosiouHOKUCADIX NPORYKTOB CBA3AHO C OOpa30BaHHem 
ANAUCTHJa MOJIOUHOKHC.IDIMH CTPCHTOKOKKaMH. 3TOo COCHHeHHe, Tak Ke Kak 
H alleTOHH, NPOAYUMpyerca Mp onpeeeHHBIX YCNOBHAX HEKOTODbIMH MOVIOU- 
HOKHCJIbIMH = CTP@NTOKOKKaMit. 

XUMH3M OO6pa30BaHUs 3THX COCAMHCHHH HE ABJIACTCA OKOHYATCIBHO BBI- 
ACHCHHLIM. Flan6obuwumM npu3snannem NOMb3YIOTCA HcceqOBainA XamMmepa 
 Ba6eas (Hammer a. Babel, 1943), KoTopple cuuTatoT, uTo apoMaTooopa- 
SylOllHe OaKkTCpHH ocyulecTB.sIOT OANOBPCMCHHO Ba mpomccca: 1) mnpe- 
BPaMCNhe TIOKO3bI B MOJOUHYIO KHCJIOTY H 2) oOpa3oBanune u3 AHMOH AO; 
KHCJOTbE YCTHIPCXYIeCPOAHbIX COeMMHeHH. Anavloruynpic B3PJISLbI BbICKa3bI- 
Bauch H APyrHMa yueHbImMu (Van Beynum a. Pette, 1939; Virtanen, 1937: 
Prill, 1939), cuntapmumu HMOHHYIO KHCJIOTY HCTOUHHKOM O6pa30BaHHA gH- 
alleTHJlia H aleTounia. 

KpeaH w Bask (Krenn a. Valik, 1952), a 3atem Tlete (Pette, 1951) 
SPICKA3 AIH TPCAMOJOKeHHE, ITO TPH COpaxuBaHHH AMMOHHO;] KHCJIOTbI apo- 
MaTooOpa3ytoulHMu GaktTepHstmMu oO6pa3yeTcH HeCKOWIbKO NPOM@XYTOUHBIX Co- 
CAHHeCHHH H Cpeaw Hux — NHPOBMHOrpaanasn KuCwoTAa. 

Pudmmau (1939) yranocp YCTAHOBHTb Ha KyJIbType Streptococcus lactis, 
4?O MOOaBJIeHHe kK MowIOKy 0,3% NHPOBHHOrpaHOH KHCJOTbE CYLLeCTBEHHO 
BAHACT Ha BbIXO, YCTHIPCXYIICPOAHbIX COCHHHCHHE B CTOPOHy HX pe3Koro 
yaeHuciiua. K comkamleniio, cperoi aa OnbiTiply OpOKeHHH C.TYKHIO MO- 
TOKO, B KOTOPOM HapsAy c akto3of cosepxaach MMounag KHCJOTA. 

Jin AOKa3aTe/IbeTBa TOFO, 4TO NUPOBUNOrpadhad KHCOTa ACHCTBHTeb- 
HO CATWKUT OJHHM H3 NPOMCKYTOUHDIX COe;LUIHeHHE B Mpollecce cOpasoBaiusg 
VCTBIPCXVMAICPOANbIX COCAHIIEIH, JIIMOHHaA KHCIOTa B cpene Oblia 3aMcue- 
4a MHPOBHHOrpaAnon. 

OGbLCKTIOM HCCACLOBAlIN Cay KHAN KyIbTypbl Str. lactis u Str. diacetilac- 
us «Db», Bolctennpe B HUME a NMPOH3BOACTBCHHOI 3aKBACKH. KV.IbTY Pht 
HOALCPARHBAANCh Wa COpaTe MO/JIOKa HN Mepecepastucn yepes 7-10 nHei;i. 
ONBbITHbIC 6pOKCHHS TPOBOAMTICh mpu 30° B kounuecKHX KoI6ax Ha 500 MJI, 
KYHa NOMeulaloch OKOJIO 350 Ma cpeabl. B KYAbTYPaJIbHOH MKHJLKOCTH KO.1H- 
HCCTBCHUO ONPCACIAIHCh AHaleTHA H auleTouH (mMetojiom Ban Hits), rvtro- 
hO3a (MuKpometTozom Boeppn)., WeTYANe KHCOTbI (OTTOHKOH c docopnoli 
KHCJIOTOH), JIMMOHHas KucloTa (Merogom Komeruann 4 Crypya), MHpoBHHo- 
rpagnaw KuCOTa (O6ucybdurubim MCTOAOM), MOJOUHaA KuCIoTa (MeTOJOM 
‘Ppujemana) (Beslosepcxnit IIpockypskos, 1951). IIpupocr 6axtepnaub- 
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Hot Macchl ONpeAestles TyTeM AOBCLCHHA MO MOCTOMUNOTO BCA Hi B3BCILHI- 
Ballia GOAKTCpHadbuoro oOca1Ka, NO.TYYCHHOTO IeHTPpHPYrHpOBaHHeM  KyJIb- 
TYPaJIbUuOH AWHAKOCTH TPH 8000—10 000 o6/mMuH; PH onpeleIAI0Cbh QICK- 
tpomeTpHueckH. Ko.nuecTBa BCIIlecTBa B TaOsMllax MpeACcTaBJenbl Bo MAJLTI- 
moaax (mM) wa 1 4. 

Onpitbl CHHMasiHch Ha 3—4-H DeHb OT Hautala 6poxenunn. Lia padornl 
HCNO/Ib3OBATach cpeja (Borganos, 1957) cuicaytoulero cocTaBa. MenToHa —- 
1%, raroKo3pt — 1%, Kavinst NHMOHNOKHCJIOrO — 0.5%, THApOH3aTa MO.IO- 
Ka 1% Ko»HPO, 3 KH»PO, — 0,05 %. 

TIpewaputedbible OMbITb! MOKAa3aJ, NTO o6e nccelyeMble KYJIbTyPbI 
XOPOLUO PasBUBaloTcHA Ha ITOH Cpestc, HO PCSKo oTrmiuarioTed Ona of Apyrou 
CBOUM OTHOUICHHEM K JINMOHHOH KMCJIOTC (ra6. |) B COOTBETCTBUH C jail 


HbIMH TlumecHopoh (1958). 
TaGOanna ft 


Pazsumue Strept. diacetilactis u Strept. factis Ha cpede Cc 2moKo30u U AUMOHHOU 


KUCAOMOL 
pH Tlotpeéneno, C6pasonanoch, mMM/ a 
ga ae | oT ais 
Mukpoopran3Mbl MMOH: | wostou- | nery- 
HaaNb-| KONCU KOH TAOKO- nol ax aike- errr 
Hi ec Hoe KHCI0- obi KHCWTO- IKHCAOT TOHHA 
Til! Thl | 
Str. diacetilactts 5,4 | 4,45 | 12,5 | 22,3 34 227, lone 4,59 
Sir. lactis 52.) coe —. (8.5: | 22,8 | 12,9 0,421 — 


W3 manupx Ta6a. | BHAHO, YTO Ha cpese Bormanosa Str. diacetilactis 
cOpaxkuBacT JIMMONIyIO KUCOTY Hi o6pasyeT 3HAaUHTCIbHbIe KOJHYeCTBA JLT 
auetivia H auerouna. S*r. lactis 1c MoTpPC6.1AeT JIMMOHHOHM KHCJIOTBE H HS NC- 
TbIPCXYLJIC POA DIX cocnunenHit O6pasyeT TObKO alleTOHTl. 

Ecutw ylalutb 43 cpeabl borjanopa JMUMOHHYIO KHCJOTY, TO OKa3bIBAeTCH, 
uro 6poxcnne Sir. lactis MouTH HC H3MeHAeTcCA, 3aTO PepMeHTaTHBHAaA Ae- 
areapnocth Str. diacetifactis pe3Ko MeHseTCA — Ky/IbTypa fmepectaer oopa- 
30BLIBaTb UETHIPEXYlepOAHble COCAMHEHHA, H CAMHCTBCHHBIM IpoAyKTOM 6po- 
*KeHHA (KPOMe AICTYYMX KHCJIOT, KOTOPBIX o6pasyeTcA OUEHb HCSNAtHTCIBHOe 
KOTHUCCTBO) CTANOBHTCA MO.TOUHaA KACTOTA (TAGs. 2) 

Ta6unna 2 


Paseumue Str. diacetilactis u Str. lactis Ha cpede c 2ntoKo30u 








pll Not pc6- QO6pasonanoce, mM 
. EHO = ty aes z 
MUKPOOPlaHtamMbl raNOKO3LI, . 4 
Waasb-| KONCU-} Ms mononnol | aeTYsHX | ayeronna [ananer Hala 
noe | Hoe KHCHOTHDS | KHCAOT 
Str. d:acelilactis . Oo — — 42 2,4 Coie Abt 
SUS TACUWS: « <A 5,24 | 3,¢8 {l,o 14,0 roa O,otl | — 


| | 

Hntepecio OTMCTHTb, ITO XOTA KytbTypa Str. lactis ne noTpeOwiAeT AN- 
MOUHOH KHCJIOTBI, TIPHCyTCTBHe ec B Cpeyle BCACT K MOBbILeHHOMY MoTpeb.ie- 
HHIO PeHOKO3bI H YBCJIHYeHHIO BBIXO/la MOJIOUNOH KHC.IOTbI, KOTOPOH Ha cpesle 
¢ ONMOM rmOKO30H COpasycTcA MONTH BABOC MeHBILe. 

CreqcpaTesbuo, Kak TMOKa3a.1K NDPCHBAaPHTeIbHbIe —OTBITHL, KY JIbTyDa 
Str. diacetilactis o6pa3yeT 3HaUNTeJIbHbIe KoMUecTBa WHalleTHda H allclo- 
ua B MpucyTCTBHH JIUMOHHOH KHCJIOTHI B CpCAe. 
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a 


Str, lactis ue cOpaxupaert uMOIHOT KHCOTbI H H3 YCTHIPCXVNAICPoOsUIbIX 
COCMMHCHHH OOPasycr ToOmbKO alleToun, KOTOPbIH, IO-BHJIMOMY, To.lyuactest 
M3 THOKO3bI, 

Ec SIMMOHHYIO. KHCIOTY RB Cpele 3aMCHHTb THPOBHHOrpanoll, To 
HB STOM CJIydae O6C HCCJeYCMbIC KyJIbTYDbI OOHaPYKHBAaIOT XOpotce pa3- 
BUTHC. Owtako B MpHcyTcTBHH HHPOBHHOrPaAHOH KHCAOTEI XO Opoxenus y 
Str. lactis cywectsenno u3MeHserca. Kak yka3bIBa0Ccb BBILIC, 974 KYJIbTY - 
pa oOpa3zyer ToO.bKO aueroni u He aeT AHAUCTILTa; CCJIH Ke B cpeme ecTh 
NHPOBHNOrpastiad KHCOTAa, TO BbIXOA WMalleTivia ocTurae;r 3HAYNTCIbHbIX 
BCJIHUHI. 

Takum o6pa30m, KYJIbTYpa, Palice He OOpa3scBbiBaBliad -Wanerata B TIPU - 
CYTCTBHH MHPOBHHOrpaAHOH KHCIOTHI, CTAHOBHTCA XOPOUIIM apoMaTooSpa3o- 
BAaTCJICM. 

B AaJibuehwiem 6buI0 TpoBeACHO H3YYeClNe BUIHAHHA PasJIHYAbIX KOJINMeCTB 
NHPOBHHOTPaNHOH KHCcIOTH! B Cpene Ha C6pazoBaHHe YCTHIPCXYFIEPOJLHbIX CO- 
CHHUCHHH OOOMMH BHJl4MH CTPenTOKOKKoB. 

Alanuble jWia KyJbtyppt Str. diacetilactis TIPCACTaBJICHbE B Tabu. 3. 


Ta6auna 3 


Paseumue Sir. diccetilactis na cpede ¢ pasainoimu KoAUYcemeamu NUPCEUHCepaOHCH Kucaom 





Kosnrecr Bo pt ifs, : OOpasonavioen, mM/a 
fiHPOrHHo- 7 f1o1 peéssieno 
rpasuoti ae ~ PMOKOSHS, _ - os 
KHCTOTE, % fHauanbice , KOoHeEHOE m Ma MOJION HOH | JETYYHX | aneronna i Maerua 
} KHCJIOTLI KHCJIOT 

0,02 ee A? li,] 17,0 C2 Caenp 
0,10 D,4 (wee 16, | 28 ,2 Zot 0,56 | 0,30 
O25 Oat en) 18,4 29,0 7,4 Zt io, Aa 
0,35 D4 4,8 ES 33,0 10,0 3,10 | 4, oO) 
0,50 o,§ nek) 25,0 AL,O 24,4 2c) | 1,05 
0,70 5,7 | 5,3 | os 59,0 _ 1,80 | 0,99 


M3 yalprx Ta6s. 3 BHHO, YTO HaHOOJbUIH BbIXOR UCTHIPCXYMICPO/LHBIX 
COCHHICHHH NOJYUaeTCH MPH ComepxKAaHUH B cpeze 0.2—0,3% nuposimorpat- 
HOH KHCOTbI (COriacno Cc JaHHBIME Pu6urman, 1939), IIpu aambuetiuiem 
YBCAMICHHH COMepKaHHA NHPOBMHOrpagHOl KHCAOTHI KOMMUCCTBO MHauetTHwa 
HM aleTOHHa yMCHbulactca. Mutepecno ormetutb, uto ¢ YBeJUINUCHHOM KO.1H- 
tecTBa NHPOBHHOrpaAOlt KUCJIOTHI B cpese pacrer NoTpe6.1eHHe TUOKO3bI 
H OOpa3yetTca OobIloe KOMUeCTBO MOmOUHOT KHCJIOTBI, T. €. KYJIbBTYPa cTa- 
HOBHTCH Oomee IHEPrMyHbIM KHCJIOTOO6pasoRaTeemM. Tak, ect MaKCHMyM 
OOpasonanna JwalleTua HW aleTouHa HaxoAnTed pH 0,385% mupoBunorpan- 
HOH KHCOTHI, TO HanGo.tbuiee KOAHUeCTBO MOJIOUHOH KHCJIOTHI OOpas3yerest 
IPH COjlep Kann 0,7 % TMApoBHHorpagHolt KUCJOTHI B cpeme. 

AvaJIOrHunble anHble Opi NOWyueHbl Masa Sir. lactis (ta6.1. 4). 

Kak BHO H3 WauHbx ta6s. 4, MaKCHMaJIbHOe KO.IHYCCTBO Jilauericia 
OOpasyercsh B STOLL KyJIbTYype IPH CofepxKanun 0,1—0,3% muposunorpasmioii 
KHCJIOTEI B Cpere. Murepecio OTMeTHTb ToT (axT, 4TO B KyIbType S/r. lactis 
BHIXO alleTOHHa pPacrTeT C yBeJIHNeHHeM Mpouenta NHPOBUHOrpaANoH KHC.IO- 
Thl, H HaHOOvIbluee KOMMYeCTBO alleTouHa (8,227 mM/.1) YCTaHOB.ICHO TPH 
0,6 % NUPOBHHOrpaHhHoOH KHCJOTbI B cpenqe. Ha cpene c joG6aBneHuem 
IMPOBHHOrPaHOH KHCJIOTbI K TsOKO3e 6poxenne HACT HE Xy2Ke, YeEM IPH oO- 
OaBJIeHHH JMMOHHOM KueIOTEI, Konuyecrso AWaWeTHa H alleTOHHa WH HX COo- 
OTHOMCHHA Ha OOCHX KHCJIOTAX ONMHAKOBBI. 
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Ta6suna 4 


Paseumne Str. lactis na cpede ec pasAudnbimMu KoAUuccmeamu nuposuHo2epacHolt KUCAOIIOL 

















Komwerno | nt | organo |____ORPBROMAREED, MA 
rpastHnot KH- rJloKO3bI, ; 
CAOTH, % HaYyanbnoe | KOHEUHOC mM/n MOO" HOF NeTyYHX | aperownua | HalleTHaa 
K HC AOTbI KHCAOT 
0,1 52 4,4 | 43,2 ee ef 10,56 4,264 121 
0 ee 5,0 a5) 16,2 29,60 43,28 3,187 1,193 
0.3 ae 4,1 17,4 34,40 15,02 5,128 1,464 
0.4 ea) 4,4 23,4 43,20 42,50 5 685 (),635 
0,6 3,2 4,6 | S204 54,60 A213 8,227 0,394 


B mpouecce paOoTbl yCTaHOB.IeHO, YTO HauaJbublii PH cpeabl AMeeT OCHS 
Sonpiuoc 3naueHHe faa pasputua Str. diacetilactis 4 oO6pa3s0BaHHA YeTbIPex- 
yraicposuicTbix coemunenHi. Tlostomy ObWIH MOCTABJIeHbI OMbITbD! Ha cpee C 
MHpoRulorpasHoH KHCJOTON H rOKO30H C pa3vIHUHbIM HauaJIbHbIM pH : 7,2; 
6,1; 5,4; 4,3. PeayibTatbl ONbITOB MpeACTaBJeHbl B Ta6/. O. 


Ta6Omnuna 9 


Bausnue pH na pazeumue Str. diacetilactis ma cpede c 2almKo30u Uu nupoeunoepadnok 
Kucaomou 


A - Sa - —- -n = es oe ios at a rm ern ee eel eee. 02 eee a ee eee 


pH Motpe6- O6pa3z0znanocb mM/a Baxte- KosHuecTBo 
EHO . 7 pHasibHaa | pHaweTHaa, 




















ruoKro3b, stil Macca, mMin padre 
Halarp: ohOne mM MONONHOH | JIeTYTHX | aneronna | AvalleTHIA r/a 6axtTepHit 
Ice Hee KHCMOTHE ;  KBCIOT 
{ee 0,0 AT 69,5 12,4 4,86 1 0 0,605 4,98 
6,1 4,6 36 50,0 15,0 210 1,06 0,302 3252 
5,4 4.8 23 38,0 2,0 3,20 4,48 0,225 Gyol 
4,3 4,0 19 8,1 0,0 1,80 1,00 0,052 30,7 


Tlanupie Ta6.1. 5 noka3piBaloT, YTO TIPU Oosce IeOUNbIX pH npoucxoxutT 
HaHOoulee HHTCHCHBIIbIH NpHpocT GakTcpui, COpaKuBACTCH SHANHTCJIBUOE KO- 
THUCCTLO PIOKO3bI, OOpa3yeTCA MHOPO MOJIONHOH H JICTYNHX KHCJIOT B CPeAe. 
Tipu Gouce KHCuIbIX HauaJIbHbIXx pH (5,4) pasputne OakTepHH 3aTpy/HCHo, 
H MpHpucT GHOMACCHI 3HAYHTe/IbHO YMCHbINaCTCA, Mapavilev!bilo HsleT YMeHb- 
HICHHC KOAHUCCTBA COPOXKCHHOM TVHOKO3bI, MeHbille OOpa3yecTca MOJIOUHOW Hi 
weTyuHx KHcsOT. Uto KacaeTcA HeHTPaJbHBIX NPOAYKTOS, TO IO mMepe MNOAKHC- 
ACHMA Cpelbl KOU4YECTBO HX BO3pAacTacT, MOCTUTaA MaKCHMYyMa IIpH plI=5,4. 

Ouenb HHTepecnoe ABJICHHe HaOwiofsacTcA Tp pH=4,3. TIpu MHNHMaJIb- 
HOM pasBUTHH OakTepHH OTMeUCH BeCbMa 3HAUHTCIbUbIH BbIXOA WMalleTHJa U 
anctonna. Eve 60.1ee Naraaguad KapTuia moutyuaetca, CCI KOMMMCCTBO 
oGpasyrcuteroca AHaueTHa MepecuHTaTh Ha 1 r GakTepHasIbHOH ONOMACCHI. 
Torga puano, uto npw pH=4,3 na Ir 6axteput npuxogutes 30,7 mM/a aH- 
alleTiida, T. e. mouTi B 15,6 pasa Oo.ible, UCM MPH pH =7,2. 

BosMoxK0, YTO 3TO ABICHHE MOXKHO OOLACHHTh KaK OHOJIOPHYCCKOC TIPH- 
cnocobvicHiie GaKTCPHi TIPOTHB YBeKYeCHHA KHCOTHOCTH Cpejbl, KOTOPad MC- 
Wiaet HX HOPMaJbHOMy pa3BuTHO, B CBA3H C STHM HHTEPecHo ATMeTUTh. TG 
NIPHBCACHIbIT ONbIT NO3BOIACT, OTHACTH, pasoOpatTben B BoTIpoce OMOOPH- 
yeckoro CMbicla O6pa30BaHHA YeTHIPeXYTIEPOANHIX COC#MMHCHHH y OakTCpHH. 

lis cimrepaTypbl H3BeCTHbI CJlyuan, Kora oOpa3z0BaHtie H HaKOIVICHHe B 
cpejle TeX HJIH HHbIX BeCHICCTB HCOOXOTHUMO JIA CO3MaHuA OJarONPHATHDBIX 
YCAOBHH AWA pasBHTHA AaHHoro BHAA HW MA 6opbObl C KOHKYPeHTaMH 3a 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


O6paz0eanue Guayeruaa x GKeTOUNA MOAOUHOKUCAbIMU CTPeNTOKOKKaMu 94 


OBJaenne CyOcTpatom. MakTHI TaKoro Poa MbI HaXOAuM, HanpHMep, B cly- 
Wa€ allCTOHOSTHAOBOFO H alleTOHOOYTHAOBOrO OpoxkeHuA H pH oOpa3soBannn 
KMCJIOT rpHOamu. 

B cpete 3THX AaHHbIX MOxKHO NPCACTABHTb CeOe OOpa3z0BaHHe ueTHIpex- 
YMICPOJHBIX CoeqHHeHHH Kak cpeacTBo JWIa COSMaHHA PeaKUHli CpeAbl, G6v1a- 
PONPKATHOH WIA pocta x PasBHTHa OaktTepult. B noib3y stToro Npewo10- 
*CHUA TOBOPHT H TO, ITO AMaleTH MH aueTOUH OOpa3ywoTcH B OCHOBHOM 
MpH Oolee KucOl peaKxuuy CDC IIbI, 
T. €. B YCJOBHAX, He 6s1aroipHATHBIX 
AIA Pa3sBUuTuA OakTepu (onrumasp- 
Hoe pH jaa pocta Str. diacetilactis, 60 
Kak MOKa3aIH OUbIThI, JIeKHT Mex Ly 
6 un 7). 

IHanouwHukos yw ero COTPYHHKH, 
WSYNaH PasAHUNbic OPpOAMAbHbIC mpo- 
Hecebl B AMHAMUKe, ACHO I0Ka3a.In. 
YTO OOsIbIUaA UacTE OpoKeHHi wze1 
B WBe (pa3bl: B nepByto (a3sy mpone- 
XOAMT HHTeCHCHBIIO€ parsmMHomenne 
Oaktepult. B 310 Bpema HAYT BoCcCTa- 
HOBHTE@JIbHbI€ MpOUeccbl, CBA3AHHble Cc v7] 
CHHTC30M BCIMeCTB M1a3Mbl pH pa3- 
MHOKeuHH. Tlapannerpio c 3TuM B 
OOJIbIUHX Macuita6ax NPOXOMAT OKHC- 
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‘IMTCBHbIE Tpouecchl. Tipy strom o6- EDEMA vOcbI 
Pa3ylOTCH HaHOOICe OKHCGICHHBIC Be- 

IN€CTEA JIA aAHHOrO O6poxenua, Oco- CKOpocTh oO6pa30BaHust MPpONYKTOB 
OCHHO SICHO 3TO 6bLIO HOKa3aHO Ha OpoxcHis i Npnpocr 6aKtepuil: 
MPHMCpC alleTOHOGyTHAOBOrO =Opoxe- oe gener 
isl, THE B NepBylo dasy, mapawwienp- 9 AWAuCr HLL, 


HOC HHTeCHCHBHBIM pa3MHOxKeHHeM 
OakTepuli, Ha6mosaerca OOPa30Banue weTyYNX KHCJIOT. Tlocne moakuenenun 
PH cpeap no 4,5 Pa3MHOKCHHe OakTepHii 3amegaasnerca, y HacTynaeT BTopaa 
(a3a Opokenna — NOTPeGiciue O6pas0BaHHbIx KUCHOT H TO1yYYeCHHe Helf- 
TPaJIBHbIX TIPOMLYKTOB. 

Hamu Opa usyuena nunamuKa Opoxenna Str. diacetilactis wa cpeme ¢ 
“HMOUHOH H TMHPOBHNOrpanHol KHCAOTAMH. MbI XOT@JIM BHISCIIUTH, CVUICCTBY- 
CT TH B 3TOM OPOKeHHH ABYXa3zHocTE (Ta6.1. 6). 

H3 fauupix taba. 6 CICAYeT, ITO Hak6oee HHTeHCHBHOC noTpeOmenHne 
MHOKOSbI WH JIHMOHHOH KHCAOTbI HLeT B NepBbie 4YaChl OpoxKenun. B ato xe 
Rp@Ma OHOMacca ocTUTaeT cBocro MaKCHMyMa. OgHOBpeMeHHO oOpasyetca 
CCNOBNAA Macca JICTYYHX KHCZOT. O6pa3osaiine HeHTPaJbubIX MPOLYKTOB H 
MOJIOGHOH KHCIOTbI B TCDBDIC Uacbl OPOKeHHA IeT Propa3Aq0 MeIeniee (Mak- 
CHMYM /lOCcTHracTcH B Gouee Mo3snHHe YaCbl). 

ITO OCOGHCHHO sICHO BHAHO 13 PHCyHKa, Ha KOTOPOM mpencTaBIenB cKo- 
POCTH O6pa30BaHHA MpO;LyKTOB OpOReHHA uw mpHpocta Oaktepuit, Maxkcimatp- 
Had CKOPOCTh OOpa30BaHUA JIETYYHX KUCMOT H NpHpoct Ovomacchl NpHxogur- 
CH MPHMe€puo Ha 7 Yac. OT Hayala 6pomenus. MakcuMaabHas cKopoctn 06- 
PaSOBallHs! MOOUIOH KHCJIOTDL H HEHTPaJIbHbIX [1pOAYKTOB NPHXOANTCA Ha 
Oovlee MO3ANHE YacHI 6poxKeHHA, Kora CKOPOCTb Pa3MHOMKeHIA GOakTepuii 
CHIbHO Naact. B sto Bpemsa mpouexogur 4 mageHuHe pH. 

Takim o6pasom, 4 34ccbh MomxHO BbIRCJIHTb Be (a3bl G6pomkeuua: UNTCH- 
CHBHO€ Pa3MHOMKeHHe OakTepuHh u oOpa30BaHne JeTYYHX KHCJIOT; OOpasona- 
HH€ MOJO4HOH KHCJIOTbI WH HelitpasIbHDIx MIPOAYKTOB, 
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92 r. A. Hosuxosa, 9. A. Merposa, B, H. Yuwakoea u E. I], Peoguaosa 


ig ci Belek a acs SAL Terai 


Ta6Gauya & 


Jlunamunka Opomenus Str. diacetifaclis Ha cpede C AUMOKHOE U nupceunoepagHod KUCAOMAME 























THotpe6aeno, mM/a1 O5pa30pa10ch, mM/ : 
Bpems OT bakte- 
HaWawta ONnbltTa, To ieee he ~“— i Opera Ain tae we ee pHasibHas! 
GACH PHOKO3bI | JIMMOHHOT mMonounolH | .seTy"HX | aneronna | AualeTHsta Macca, F/.! 
7 | KKCIOTHI KHCJOTbI KHCIOT | 
3 1,96 O.02 : 0,2 | 2,09 | Caeayu | 0,028 
7 6,47 yor al 6,0 | 4,49 | 1,00 0,123 
13 8,70 7,48 i 7,0 f4i.0 | 4,19 OsOe 0,156 
2A {1,72 17,23 | 20,0 19,8 | 6,48 4,47 0, 166 
48 17,20 | 22,11 | 26,4 ob 20 ay Sl 0,169 
pe 19,20 | 22,80 | 29,5 27,5 | 8,24 | 4,68 0,174 
$20 22,80 27,08 : 37,4 30,3 | 9,76 6,16 0.160 
144 22,48 | 29,07% : 37,57 |. 318 | 10,35 | 7,05 0,142 
| ! 


*K (44-my yacy H3 crefbi 6ptia notpe€mena BCH JINMONNaA KHCIOTA, 


Anasoriuunble Zakuble Oblin mosydenbl H Ha cpewe © NUpOBHHOrpaAHoilt 
KHCIOTOH. TOJIbKO BPCMA HAaCTYIVICHHA Bropoi ca3bl B 3TOM CJTyUae ObI-O 
Houlee NOSAHHM. 


B bIBO Xi bl 


|. TloayuenHple Aalibic WetaloT BeCbMa BCPOATHBIM IPC MNOORKEeHHC, YTS 
NHpOBINOrpauad KHCMOTA CYAKUT TIPOMeXKYTOUHBIM MpOAYKTOM NpH oOOpa- 
30BaHHH JlMaueTHda Hu alleToHHa. 

2 Ycranopiena ONTuMatonad DOSHPOBKa NHpOBHHOrpaANOH KHCJOTbI BP 
cpeax ¢ PTOKO30ll AIA o6pa3soBalHa Wualertu.ta. 

2 Ontumasrpnoe pH cpeabt At pasBHTHA MHKpoopranisMos oKoIO 7,2; 
WWI OOPA3ZOBAHHA HCHTPasIbHbIX TIPOAYKTOB WY2KCH! 6omee KHCIbIA pH — oKe- 
wo 5,4. 

4. Bpoaeune Sér. diacelilactis wa cpeve C UMOMNOf H MupoBHiorpa Ayo! 
KHCIOTAMH HECT B UBe Wasbl. 

B 3uksOUCHHe MpHHOCHM T1y6OKy10 O.1arojLaplOCcTh aKAaACMUKY B. H. Wa- 
NOWHHKOBY 3a PYKOBOACTBO pasorou. 
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Bo Be JU MID. a DT A. Koawuuckas 


OBMEH A30TA Y HOBOHM PASHOBKHJLHOCTH 
CLOSTRIDIUM BUTYRICUM PRAZMOWSKY, 
HPOAYUUMPYIOWEM BYTHJIOBbIM CMUPT 


(Hucturyr Muxpo6Ouonorny Akanemun Hayx YCCP) 


Hisyuaa G6uostoriueckie ocoGeHHocTit BUCPBbIe BbLACICHHbIX HaMH OYyTH- 
LOBBIX OakTepul (pasnosuguoctu Cl. butyricum Prazmowsky), Mb ycta- 
NOBHAN, WTO TPH HX POCTe Ha KapTOeIbHbIX cpemax NPOHCXO,ANT SHepriy- 
ioe Opoxeie c O6pa30BaHnem OyTHIOBOrO emupta (9,5—11 r/q OpaxKkKH). 
Ha pxkauoit cpeze sueprua PaSMHOACHHA NOUMAKeHA, WH PacTBOPLITC.T ECV 
H OOpasyiorca, 10 B UC6OMbIHX KOMHUeCTBAX. 

YUHTbIBAA BbICOKYIO AMHTOJHTHYCCKYIO AKTHBHOCTh OVTVIOBBIX Oaktepuli 
TT OTCYTCTBHE Y HHX IIPOTeOHTHYCCKHX CBOLICTB, MOKHO IPCUIOOKHTb, UTO 
HCOJaPONPHATHbIC YCOBHA JIA OpOxXCHHA Ha pr2xatloli epeste OOYCJTOBJICHBbI 
UcOCTaTKOM HE YriCBOAOB, @ K&KHX-TO HCTOYHHKOB a30TuctToro NiiTauHsr 
(PpciKkelb YH Wp., 1956). 

HsnecTHo, uTo B KapTotbewbHOl cpeme, KPOMe OeIKOB, COAeCpKITCA MHOrO 
PaCTBOPHMBIX A30THCTHIX COCHHSUHH, B TO BDCMA Kak B 3CPHOBLIX cpelax 
d30T CONCP2KHTCH TIaBHbIM OO6pa30M B (bopMe GeIKOB (IIpoxoures, 1947: 
Mepycaiumekuli, 1949). 

Onbitbl NpoBonHnch Ha 20% -HbIx KapTodesbublx cpeszax ¢ 0.5% meaa; 
Ha 8%-HbIX P2KaHbIX cpelax, a TakxKe Ha PeKaHbIX Cpejax, B KOTOPbie No6a- 
BAH 3 MJ THApOIH3aTa KapTodea u 2 Ma PHAPOMH3aTa JiionHHa Ha 100 ma 
CPpeJIbI. 

Ananu3upya Kaptodespitpie PeKaHbie Cpesbl, KOTOPbIC ObWIN MpHMCHeHBI 
B HallHX MCCUICROBAHHAX, MbI YCTAHOBHJIH, UTO OHM OTsIMYAaIOTCA MOK ly co6ok 
KOJIHYCCTBOM Pa3HbIxX MOpM a3o0Ta. Tak, 0 JlaHHbIM HaUtix HCCJICLOBaHHH B 
KapTodeIbHOH cpese COMepxKUTCH aMNHOKHeOoT 16-—20 mr%, nowunentu- 
XoB — 10—14 mr%, neoprannueckux coett —- 7—9 Mr%; B pxkaHofi cpene 
aMHHOKUCIOT — 6—8 mr; nomnentujoB — 0,1—0,3 Mr% wu Heopramnue- 
cKOre a30Ta — 4,5—6 mr%, 

TlomyucHHble LaHible MoO3BO.IAIOT MPCANOOKHTb, UTO MeO.1aronpHATIble 
YCHOBMA JWIA pocTa WH OpoxXenHA OYTHAOBbIX OakTepHii Ha pxKaHol cpene 
COYCMOBJICHbI HEAOCTATOUHBIM KOJIHYeCTBOM B Hest PaCTBOPHMBIX CoeHHeHHE 
a30TAa. 

YTOObI MpOBepHTb 3TO MOJIOMKeHHe, MbI W3ydaJld OOMeCH a30Ta y 6OyTHOBIX 
NakTepull pH pocre ux Ha KapTOeIbHOH H pxkanoll cpeqax, a TakxKe na 
P2xKaHOH Cpewle, K KOTOPO MOGaBAAIUCh HEKOTOPbIc HCTOUHHKH a30Ta. 

Hccaeq0BaHHd NpOBOAMINCh B MHAMHKe PpocTa KYIbTYPbl BO BPeMA HaH- 
Aovlee HHTCHCHBHOTO Ppa3MHOXKCHHA, B NCPHOA MOHOPO HCYC3HOBCHHA Kpax- 
MaJia W K KOHILY OpoxwKeHnHua. 
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94 B. B. Jlunwuy u H. JL Koaaunckaa 


KowuyecTBo @MHHOKHCJIOT HW NOJIMMeNTHA0B B Cpeke H B KYJIbTY p aJIBHOH 
KKUIKOCTH ONpPeeANOCb MeETOMOM CNHPTOBOrO THTPOBAaHHA, HO BuJibluteTTe- 
u BanbauuMungt-Jlefituy, B BOgANO-cnupToBEIx 50 H 80°-HbIX pacTBopax 
(Hisanos, 1946). Heoprannueckui a3o0r ompeqeaaJca aupPpy3HOHHbIM CrO- 


Co6oM Mo KOJINYeCTBY BbIMeHBIIeroca aMMHaka (Devlosepckult TIpockyps- 
KOB, !951). 
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0 16 a4 40 42 60 2 
Bpemsa, vocel 
Pre. 1. Jnnamuka w3Meveuna pa3uplx cbonM a3zoTa B ipollecce pocta 
Ha pa3HBIxX cpefax uiTaMMa Ne 155: 
iu 4—neoprannueckuh a30r; 2 wu 5 — NOMMMeNTHADI, 3 on 6 — AMHHOKHC.IOTHI. 
Criomitasdt Jinn — KapTtoderpnad cpesa; MyHKTHpHad — prkavaa cpera 


Ha pre. | npeacraBsicna UNaMHKa H3McHeniA PasJMIHbiXx (bopM a30Ta 
B tpolecce pocta Ha pa3HbIx cpeslax y WTaMMa 155. 

B ta61. | moKa3alibl H3MCHECHHA KOJIHYeCTBa a30TA AMHNOKHCJIOT, MOVTH- 
MenTHIOB HW HeOpraHHyecKHX Covell CpeAbI MpH pocTe Bcex WTAaMMOB Ha Kap- 
TOMPCIBHOH H prxkanoll cpesax. 

Kak BHHO H3 J@HHbIX, MIpHBeACHHbIxX B Ta6.1. |, GOMbUIMHCTBO LITAaMMOB 
OyTHAOBbIX OakTepHH NpH poctTe Ha KapTodeIbHoh cpete noTpedwiseT 43 
Hee OOuJIbIIe AMHHOKMCOT, UCM H3 prkaHOol Cpesbl. OAHAKO Na KapTo(evb- 
Holl cpeme O6llee KOIHYeCTBO AMHHOKHCIOT 3a BCE BpeMA HaGMO/LCHAL 
(70 uac.) MavlO MEHAeTCA MO CpaBHCHHIO C HCXOJNO (CTepHIbUOH) cpemon, 
TaK Kak B Tpouecce pocta OakTepHlt MpONCXOANT H HaKOMMJICHHE HeKOTOpOrO 
KoNHYeCTBa aMHHOK<Hcaor. KomnyecTBo Ke MOTpeOJeHHbIX MOJIMNCNTHAOB B 
npouecce pocta Ha OOCHX Cpeax CYLIECTBEHHO He oTMuuaoch. Ccayer oT- 
MeCTHTb, YTO XOTH KOJIHYeCTBO NOJHMCNTHAOB B CTeEPHJIbHOH p2kaHon cpese 
3HAYNTeCAbHO MeHbille, YeM B KapTOdebHOH, B Mpollecce pocTa Ha 3TOH cpe- 
me (Kk 16 4ac.) caMH GakTepHH BbIAeIAIOT HX, a B NOCMeAYyIOUMe yacbl pocTa 
9HCPrH4uHO NOTpeGJIAIOT. 

Heopranuuecknit a30T H3 pxKaHOH CpeAbl MOTpeOJIACTCA MOUTH BeCb, O/I- 
HaKO 3TO KOJINYeCTBO ObLIO 3HAYHTeJIbHO MCHbIUe KOJIHYECTBa a3s0Ta, noTpe6- 
JICHHOTO H3 KapTODeIbHOH cpeAbl. 

Takim o6pa30M, NpH pocre OyTHJIOBbIx GakTepuit Ha pxkaHou cpee NoT- 
peGOJAHCb SHAYHTeIbHO MCHbIUMe KOJIHYCCTBA pactsopumoro a3ota. Jia 
BbISCHCHHA, KAKHe Ke HMCHHO @MHHOKHCJIOTbI H aMH Zbl NoTpeOAAlOT 43 TH- 
TAaTebHOM cpeub! GyTHMOBbIe OakTepHH, ObITH MpPOBcACHbI HUCCJIeOBaHHA Ka- 
UeCTBCHHOFO COCTaBa AMHHOKHCAOT KapTodeIbHoun H pxKaHOH cpen AO H 
nocwe pocta OakTepuli B TeyeHne 24 Yac., a TAKKC HSMCHCHUA B KOJIHUCCT- 
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O6mex a30Ta y Kobo pa3xosudnocru Clostridium butyricum Prazmowsky 95. 


Ta6HuLa 1 


Hamenenus: Ke auuecmea OVUACKUCACM, ncaunenmudce u HecpeanuuecKux c ret) accma 
Ha Kapm eam a u pxcaxnct cpecax @0 Bpema prcma 6ymua evix Oakmepua (@ ve, ) 








Kaptrodenpbuaa cpena 


| PkaHasa cpega 
No - = seated es “5 2 EAs wane, 




















uTaM- A30T BpeMa pocta, uacn 
Ma Tee TI ee ee a ane ee eS ee Stas 5 
ee ae eee ee eee ee (0: 72 
65 | Amuno- H16 [16 | 15 14,6/17,5 |22,018,0 mice: 8,3 |6,9 7,6 | 7,015,0 
82 | Kucsior 119,613 | 13 ~3,2114,5 122,0117,5]18,4 6,75/8,1F }6,15] 8.1 16,8|6,2 
94 17, 3)12,6) 31,2 |17,5/19,0 |_7,0).3,718,418.6 O55. 17,8.) Ope 7,0 |5,8 
155 16,0/19,5} 11,5 12,5]11,0 19,0}/15,5)8,416,0 °,.6 18,4 | 6,4 6,4 16,2 
65 | Movmnen- 14,2/11,5) 16,5! 8,7 4,0 311,0] 5.0 0,119,0 3.95! 5,15 2,3 10,910,4 
82 | THAOB 12,4111,3) 7,0] 7,0 9,9 (10,3) 8,2/0,1/9.2 6,9 14,3 | 2,6 10,6 [0,12 
94 10,6)14,3/13,5) 7,5 9,0 /.8,£| 7,010,117,3 13.8 3,7 | 4,1 |0,31/0,98. 
155 14,-/17,5] 6,5] 2,5) 2,3 | 3,0 7a Pe ee 202 149 LO O1O” 1B 
GO | Heopra- | 9,5 7,3 7,9 | sli sone) 4 Be 7 paler 4,4 |2,3 (0,3 | 0,2 10 0,3 
82 | wuueckuiil 9,5 oy 7,2 10,0110,0 | 7,1710,015,8/3.2 0,7 10,6 ]0 0.6/0.6 
94 LOPE BOG. hl 2205 8,4} 4,015,810 0,5 {0 0 QO 10 
155 9,51 8,0, 2,0] 2,01 2.8 10 10 15,810,4410 Jo loslo |p 


Be a30Ta aclaparuua vw PraoTaMuna B mpowecce pocta Ha 9THXx cpejzax. Ko- 
JHYCCTBO a30Ta acnaparHia uo rvarotamuna ONPCACIANOCh MeTo0M Kpeto- 
BHYa 4 Escrurueesoti (cm. Beno3epcKuli uv ITpockypskos, 1951). 

Ain usyucnua KayectBenHoro cocrapa @MHHOKHCAOT ObLT MpHMenen Me- 
TON patnabucH XpoMatorpadun ia Oymare (Krishnamurthy, Swamina- 
than, 1954; Rao, Vadhawani, 1955). JLanupre stux HCCICROBAHHH mpeactas- 
JICHbI B Tabu. 2. 

M3 ta61. 2 Bunno, uto CTePHJIbHad KapToedbuan cpeka comcpxKiT Gowb- 
ie aciaparuha, "em pxauan. Metrorzow Kperopuya u Escrurueenoli uu p 
KapTOebHOH, HH B pxkaHoil Cpeqe MiOTaMHHa HaseHo He G6bI0. Ptiora- 
MHH YAa0Cb OONAPyKHTb TOKO MeTOROM XpoMatorpadbun Ha 6vmare. 

Kapiowbeabyuas cpefqa (Ta6a. 2) cogepxkuT 3Hauuterbubre KoNHYecTBa 15. 
AMHHOKHCOT H ABYX aMHoB (acnaparuna 4 POTaMHHa). Bo poxanon 
CpeAe MbI HallIH TObKO LICCTbh aMHNOKHCMOT (rOTaMHHOBY!O, acnaparuuo- 
BY!O, MIHKOKOJI, IHCTEHH, CepHH, apruHun). KonuyectBo 9tux AMHHOKHCAOT 
B pxaHOH cpesle TakxKe Melibiue, yeM B KapTodesIbHoH. He yaanocp oouapy- 
#UTH MUOTaMHNa, TpHNTOana, denuaqanuna, WHCTHHA, JICHILMHa, a@-a.laltu- 
Ha, THPO3HHA, FHCTHAHHA, BaJINHa HW JIHB3HHa. 

B kaproesbuolt cpeze nocsie pocta Ha Hew wT. 65 4 82 (cm. Ta6u1. 2) 
He OblIM OOHAPyKeHbI MHOPHe aMHHOKHCAOTEy (TOTaMHHOBaA, acnaparino- 
Ban, Tpuntopan, JeHuuH, wH3HH, PAMKOKOJIJI, UMCTHH, BaJIHH, apritHuu, 
PHCTHAHI). Te 2*xe aMHHOKHCOTHI (CepHn, WHcrenn, a-amanun, THPO3I'H, PUIIO- 
TAMHHOBAA KHCOTa, PeHWalaHhit u rucTHAuH), KOTOPbIG ObLIH HalileHbl H 
Mocse pocTa OakTepHii, OKa3aHCb B 3HAYHTeIbHO MeHbIX KOJI{UCCTBAX, 
4€M B CTCPHJIbHOH cpeze. 

B pkanoli cpege nocne pocra na Hef mrt. 65 He 6bWIO rioTamunoBor 
KHCJIOTbI, IHCTeHHa, acCnaparuna, HO HeCKOAbKO YBCJIHYHJIOCh = KO.TifUCCTBO 
aciiaparuHoBou KucvioThl. Tlocae pocta uit. 82 He OOHAPYKCH TO.IbKO LHcTeHH, 
HO BO3POCJIO KOJIMYeCTBO TAIOTAMHHOBOL KHCAOTHI, 
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-go HeeMOdHLAWHLS HMLBE HOME : 3 
“Var ‘BECONHWR LOIN ‘BRAOMMIE eI ee ee eee 3 2) 8 
-Je OMGVOL LOLIMMOHHING XIGIMBL eV, ere 
GUOH XHJOHN €Y “edONPNHYOOH i, e 2 | 8 
viduud o1odorn.Ag BHIedoEedgo ++ | ++ io ae i 
“u eLood BIT XBLOILLOHNOHHWE NIT Sa ae g 
_qyorvLo # ALooNgedLOU HUdILABO a ae eee a : 
xiqgorntAg sowweim xianeed A i 8 : 
OLh ‘eLreeexOU THMUNye XBWOdI = 
XHMQOHULOLHHO BH XBLITHO Jot ort + ge " 
*, THIMUA MWIWHHOhALOU “HATA ! 2 ad : 
ey 2 BwoLordoeriod HHHPAOeLo | eg < 
“ay XMLE LeLardeog ‘HWRAKRLT PT ee ec x | Sac = 
HKMHMORAGH HWO0d KOLOBIQodLOM = ——_—— ee aa : 
onnnadone wavvodo nonexd en i ae oe ae 2 
MeL ‘MOHNTLOPoLdex CH Aex HHIed 7 = aay : 
-puoy ‘[(Zg “Lim) HHLed HMLOWIE 7 oo = 
‘(eg ‘uim) HHeoOdHL “HHMBIPPL HT rioto+d : a Oo 
-ap ‘unnere-D| SYOdS VOHPHG es =| a 
HOHALHACOLS Ul RAOPLILADLO | : ae o za a2 
adOLOM IALOWOKHOHHWE oIadoLod ir ae = 
Oh MUOWHeH Hiidg AOWWeLITM XH ~~~ Toes eon z 
-090 BL00d dIFOOU HLOONTHOK YOM beh 2 ae o a ie 
-quedAsarAy & BIWodd OK OL F aT | 
eee ees eles dh cps i 
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Panom apropos (Tatum, Peterson a. Fred, 1934; McJlaniel, Woolley a. 
Peterson, 1939) NOKa3aHO, 4TO pect u 6poxeHue HEKOTOPbIX MaCJINHOKHCJIbIX 
Oaktepuli na 3epHoBnx CPeaxX MOXKHO YCHIHTb, ROOaBIAA K HM BBITAKKH 
HIM 9KCTPaKTbI H3 Kaptodeuva, JIOWePHbI, TOPOxXa WH Ap. Ot BoITsOKKH YCKO- 
PAH OpOxRCHHe H NOBbIMAM BbIXOZ TAaBIIbIM o6pa3om G6yTHIOBOro cnupta. 

Tatym c coTpyanuKkamu (Tatum, Peterson a. Fred, 1935) yeranoBuait, uto 
CTHMYJIUPYIOWHM (akTOpoM B KapTodeve, wolepue, Garate vB APYPHX pac- 
TCHHAX CYKUT |-acnaparun. 

Ha ocnospannu THTCPaTYPUBIX WAHHBIX, 4 TAKKE HAIUMX COOCTREHHBIX HC- 
CICQOBalHH, B KAYeCTBE HCTOUHUKOB eTKOYCBOHEMBIX OPM a30Ta 6bIIM MpH- 
MCHCHbI THAPOMH3aTbI KapTowbeuia HW IONHHA. 

Mbt He cuHTaau, uro mytem oxnoro YBEHYCHHA KOJHYeCTBA HCTOUHHKOB 
a30Ta MOKHO YNOAOOUTh pxKaHyio cpely kaptodetbuolt. Ho, o6oramaq ue- 

aPONPHATHYIO Cpery (prxkanyio) Gonee AOCTVIHBIMH JIS OYTHJIOBbIx 6ak- 
T€PHH HCTOUHHKAMH a30Ta, MBI HasleAJch CO3AaTb YCIOBHA, O1aronpuaATHpre 
WIA AUX KU3HCLEATCVIbHOCTH. 

KHCAOTHBIG THAPO.IH3aTbI KapTodea WIH Jonna 6B MPHTOTOBIeCHBI 
rHIpOJH30M 200 r MaTepnava B 25 % -HOLt C@PHOM KHCIOTe B TeyeHHe 24 yac. 
© MOCTCAYIOUMMMH HeHTpansaguel wv ynapuBannem. 

JJatinbie oO coctaBe Pa3/IHYHbIX (OPM a3s0Ta B cpeqax c HOO aBvienvem 
PaCTHTCJIBHBIX FHAPOJH3aTOB MpeCTaBJICHb B Tabu. 3. 


Ta6mununa 3 


Koauuecmeo pacnox opm azoma na Kapmopeacnot 
u pixcanol cpedax nccae Ocbaeaenun pacmumenskotx eudpo- 
Aucamoée (6 Me Y,) 


a, wer eas ose Oe a 

















Az0T 
Cpena ° ; ant 
aMHHO- |nonunentu-! HeopranHue- 
KHCJOT OB CKHX cone 
Kaptopenbuaa. . . 19,6 11,8 D2 
PoxaHaH. 2 . 8,4 0,1 9,8 
To >ke ¢ rH pomu3atom 
KapTopeaa . . . , 13,4 o,4 7,6 
To »ec rHAPOMM3aTOM 
monuwHa. .... , Loup 212 6,4 


Kak BHANO 13 2aHHblx Ta6.t. 3, IPH AOGaBsennu K pxKanHoli cpeze rujpo- 
“MMS3aTOB COMP KAHNE AMHNOKHCAOT, NOUNeNTHOB TH HeOpraHHycckux coulefi 
430Ta 3HAYHTCJIbHO MOBBICHIOCH. 

Hsyuenne o6mena a3ota y OYTHOBBIX OaKTepuil TIIpH pocte Ha cpemax c 
PHAPOMI3ATAMH, KaK HB TIPeAbLAyILHX HCCC OBAHHAX, IPOBOMHIOCb B JIH- 
HaMHKe Pocta B Te Ke uachl, 

PesybTatbl 1icceqoBaHiit NPC TCTaBICHbl Ha puc. 2 1 B Ta6a. 4 4 OS. 

Ha p2kanoli cpere c mo6aBJicHHem PHAPOAN3aTa KapTo@esA akTHBHpo- 
BaTHCh TPOUeCChE KH3HCACATGABHOCTI = y TpeX WIT&aMMOB  6YTHIOBbIx 
Oaktepult (wt. 65, 82, 155), uro Hauto cBoe OTPaxCHHe B YBCJIHUCHHH YHC- 
Wa BBIPOCINHX KJICTOK, KOJIH¥eCTBa HCHOJIb30BaHHEIX Y'ICBOAOB H B O6pa3o- 
Ball OyTHOBOrO cnupTa (40 5—6 rf Opaxkku). Mckouenne cocrapas 
ur. 94, y KoTCporo npH pocte ua TaKoi} Cpee MPOHCXOAHO Golee snepriy- 
HOC Pa3MHOKeHHe, HO He MaGviOMaocn o6pasoBailia OyTHAOBOrO Cnupta. 

Ha cpegqe ¢ rugpomizatom KapTOWCId B mpowecce pocta Beex witaM- 
MOB OTMCYaeTCA NMOTPeOaeHHe AMHHOKUCIOT WH 3HaYNTeTbHOFO KOJIHUCCTBa 


7 Tpyatur Uu-ra MHKpOGHOMJOFHH, bBbIT. 6 
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nonmunentHzos (Taba, 5), Ho mpowece ITOT MpOHCXOAMT MCHC HHTCHCHBHO, 4M 
Ha KapToebHOK cpeze. HeopranuueckHli a30T H3 Cpe/bl MOT peO.1ACTCA 


20 


Popma a30ma ,M2 % 





ee ; 
0 16 24 40 48 72 
Bpema , 4aCbl 


Puc. 2. Ivyamnka W3MCHeHHA pa3HbIx (OpM az0Ta B nmpomecce pocta 
tutamMa Ne 155 Ha pxkaHoli cpede C THAPOMH3aTOM JUOTINHA WJM 
KapTopers. CnouiHad AHHH — prkanad cpela c FriApomu3saToM 
KapTode.a; MyHKTHPHaA — TO Ke C riujLpO.1H3aTOM JIOMMHA, 
OctaJlbHble O6O3HaYeHHA Te Ke, WTO Ha PHC. Lb: 


(OMHOCTbIO, HO Y Pa3HbIx IUTAMMOB © HeOMMHAaKOBO HHTeHCHBUOCTLIO. Tax, 
Hanpumep, wit. 155 MOTPeOACT BeCb Heopranuueckuii a3s0T kK 24 Yac. pocTa, 
B TO BpeMaA Kak wT. 94 — K 40 uac. 

Ta6Ounna 4 


Koauaecmeo KAemoK U OOpasyloujuxcA pacmeopumeneti npit pocme 6ymunceix oaxmepua 
Ha pwcaxoll cpede Cc dobaeaenuem 2udpoausamoe Kapmopeaa u AMONUHA 





Pxeanan cpegda c THPPOANHBZATOM KapTogmesaa 





a 

















KowHt ecTBO KouunectBo caxapa 
a 
No pactroputeneh, ra Cc HecOpo- HCNOwIb- 
wITaM Opaxkki yMMa weHHOrO | sonannoroe 
Ma KeToK, | rasa, KUCHOT pactpopu- | B cpeze 
MJIH {MJT ria |pmMa t/t0 Nj7 / Tene, rja 
Cpe-lpl cy eAbl NaOH 6yTHJOBbIi| 9TH JIOF BIE, - 
aeTOH) “ cnupt cnupT | rT % 
60 ol0 8,0 2,8 O,o o,! 0 6,2 2,0 2,6 
82 591 30) 25 0,9 D0 0 6,3 1,6 3,0 
94 700 6,0 Za 0 0 0 0 2,0 2,6 
{do 872 Jo 3,0 0,6 6,0 0 6,6 1,6 3,0 
Peaunan cpeda c rHApOAH3SaTOM JIONHHA 
Bo 780 8,0 B30) 0,9 6,0 | 0 6,0 1,6 3,0 
82 820 7,0 29) 0,6 5,0 0 0,6 1,4 es 
94 700 7,9 3,8 0,4 Cune Jbl QO 0,4 2,4 Que 
195 970 8,0 Zia 0,8 8,0 0 8,8 0,38 3,0 
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Ta6Oanna 5 


H3menenun Koausecme GMUHCKUCACM, Neaunenmudoes u Heopeanuueckux cored a3soma npu 
pocme Oymuaceéox Oakmeputi Ha po ancti epede e¢ Oc€aeaenuem 2UCDOAUZAMLE Kapmcqeaa 
u Alonuna (6 me %) 


| 


























= 
: Pxanaa cpeza ¢ ruAponHnsatom Kaptogesn» Pxanasn ae a ec LL 

iS) 

E A30T 

S Bremsa pocta, vac 

Z, Bat | 2 De a ate ond aod i 
65] Amuuo- 13,4] 9,41 8.6 ie 9,05] 7,4 15,5114, 4/12.0 9,600 eee 
82 KUCHOT 1 13,4] 9.6 8,9} 7,715,9 {7.6 J,O 115,514, 9/10,5 8,7| 8,4/10,5] 8.1 
94 13,4] 7,6] 9,9 7,217,6 |7,3 16,4 lo,o12,7,12,0 ell eo AsO 8,4 
155 13,4; 11,2) 9,2 8,817,3 17,0 6,215, 5/14, 2/11,6 9,1)10,5 8,11 9.5 
Bie tatters on peer a eS abt ead Say, gt os icals sone’ Se Sac, SEN of, AM acne tan Wate ee 
69! Tieannen- 9,4] 17,2113,8 10,919,9 [9,0 14,6 21,2132, 8/22 0/21 5 18,4/20,0113,0 
o2 THAOB 9,4/11,0/ 14,0] 6,7 6,7 10 9,3 {21,2/17,6/27,0 24,4}13,6/13,0/ 2,0 
94 Oye eet. 20 14275 (2.01023 21,2117,5) 8,1/20.6 17 ,5]19,0)19,9 
155 O34] 251) 528} SATS 2 10 O52 (24,2123. (2.9 11,4/10,4] 5,0] 9 





65) Hecprann- 7,6| 6,315.3 3,5/4,3 13,4 14,8 6,4) 8,4/6,8 |7,6 7,4] 7,6] 0 
82) YeCKHIt 7,6] 3,2/6,6 | 3,7 3,09 |0 6,8) 6,4) 5,414,7 7,25/8,8 | 0 | 0,4 
94 7,6! 4,210,491 0,110 {1,3 1/0 6,4) 6,0/6,3515,7 6,2 3,6; 0 
155 TO.) eyo 0,3/0 0,6 10,3] 6,4 0,1/3,1 /4,8 0,145.0 [10 





Ha poxanoli cpegze c PHAPOJIM3aTOM JHOMUHAaA Takxe AKTHBUPyeTca 3Hep- 
THA = =Pa3SMHOKeHHA  GOYTHMOBBIX Oaktepuli. Uneno BbIPOCIUHX  KJICTOK 
OOBIYHO = 3HaUHTeJIbHO OoMblue, yeM Ha PkaHOK cpeze c¢ rugzposn- 
SaTOM KapTo@e/la, HO MeHbIlIe, uem ya KapTodebuolt cpeye. 

B mpouecce pocra OakTepu u3 cpespt HCNOIb3yeTcaA HO 70% yMesiinxca 
B HeH yreBoroB (Tabu. 4). Wccwenyempe wrammpr OYTHJIOBbIX OaktTepiii 
Ha 9TOH cpeze o6pa3o0BpiBanu OyTHOBbIT CnupT H H€3HAavHTe@JIbHOe KowH4e- 
CTBO alleToHa. 

Tak xe Kak Ha cpege c PHIPOJIH34TOM KapTodeas, Ha 93TOI cpeze mpouc- 
XOAHT NOTpeOeHHe HeEKOTOPOTO kOJIMNeCTBA AMHHOKHCJIOT H 3HAUHTCIBHO 
OOMbIWHX KOHYeCTB NOJIMNENTHAOB, 

CulelyetT OTMeTHTb, TO Ha Cpelax C 1oOaBeHuem ruzpomU3atop JHONHHAa 
HAH KapTomea, Tak #wKe Kak H Ha P2KaHOH cpene (6e3 THAPONN3aTa), B MIpo- 
lecce pocta OaKtepuli (k 16—24 Wac.) Ha6/loLasoch yBesnuenne KOVINYe- 
CTBa NOJHMENTHROB C NMOCACRYIOULUM “x noTpeO1enHvem. Becp Heopranuye- 
CKHH @30T H3 CpeAbI mMoctTeneHHoO NOTpeOaeTCH BCeEMH WITaMMamu. 

Takum o6pa30m, Ro6aBuenne x P2KaHOli Cpewe KUCJOTHDIX rHAPC.1H3aToR 
KapTopes# WI JNOMMHAa, 6oraTHIx merKo YCBOAHCMBIMH (hOpMaMuH a3oTa, 6ua- 
TONPHATCTBYeET MKU3HEEATCIbDHOCTH OYTHJIOBbIX OakTepnii, CTHMYJHPya O6- 
PasoBaHHe 6yTHOBOrO cnupTa. 

OAHaKO KowHYecTBO oOpasylouleroca 6yTH.OBOroO CNHPpTa Ha vxxKaHOH 
cpele ¢C THAPOHM3aTaMH 3HayHTebHO MCHbINe, YM Ha KapToebHoll cpcize. 

Calelyer OTMeTHTb, uTO PNAPOMH3ATH KAPTOPeIA WIM JIONMHA OKa3bIBanH 
aKTHBHPYyrOulce ACHCTBHE Ha BCe WITaMMBI He B OAMHa4KOBOH cTemenH, uTo, 
ONCBHAHO, CBA3aNO C HH/NBULYaJIbHbIMH OCOOCHHOCTAMH KaxKoro wWTaMMa. 

ConoctaBulaad novlyuenHpie nanupie MO OOMeHy a30Ta y GyTHAOBBIX GaK- 
TepHH Ha pa3HbIx cpenax, MBI YCTaAHOBHJIM, YTO B Mpolecce pocra MpOuCxo- 
AMT HHTCHCHBHOe NOTpe6eHHe T1aBHbIM OOpa30M Heoprauuueckoro azorTa. 


7* 
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[Ipu no6apnenuu K pxkaHon cpeze HeOpraHHyecKHX Coen a30Ta (cpocdopHo- 
KHCIOrO H YIICKHCAOFO AMMOIIHA) MeTAOOJIN3M a30Ta B mpouecce pocta BCex 
HWITAMMOB CYUICCTBCHIIO He OTJH4AJICA OT MeTa6olu3Ma a30Ta Ha p2kaHor 
(kouTpombnoli) cpene. Ha6sofaocb TOMbKO Golee akTHBHOe MOTpcOJIeHHe 
Heopranuyeckoro a3s0Ta. OAHaKoO joOapleHHe 3THX COJeH AaKTHBHpOBaJIO 
9HePrlO PASMHOXKCHHA H OOPasoBaHhe 6yTHJOBOrO ciupTa BCCMH UITaMMa- 
MH OYTHJIOBbIX OakTepHi. 


OBCYKIEHHE NOJIYYEHHbIX PE3YJIbTATOB 


Bawio MmpoBeneHo H3yseHHe o6MeHa asoTa y OyTHJTOBBIX G6axTepnit (HO- 
Boil PasHOBHAHOCTH Cl. butyricum Prazmowsky) 8B mpotecce Hx pocTa Ha 
KapToesbHOH H p2kaHoH cpelax. 

B pe3ybTaTe BCeX MPOBCACHITBIX HucceOBaHHH ObWIH BbIACHCHBI nmoTpeb- 
HOCTH H@CKOJIbBKHX UITAaMMOB OyTHJIOBBIX GakTCpHlt B pa3JIM4HbIX COCAHHE- 
HUAX a30Ta WIA pocta H OOpasoBaHHA pacTBOpHTeeH. KapTogeJibHaa cpela, 
6ONaronpuAaATHaAd MIA pocta 6yTHAOBbIX GakTepHH HW AMA o6pa30BaHHA HM 
pacTBopuTesch (O6yTH/OBOrO cnupta), ABdeTcCA Handosee NOJMHOWCHHOK 10 
KOJIHNeCTBY H COCTaBY Pa3JIHNHbIX bopm a3zota. M3 ston cpeAbl 6akTCpuu 
HoTpe6AloT OOVbUIKe KO/HYECTBa HeopranHnyeckUx Cowen a30T4, nowunen- 
THIOB, acmaparHua H pa3vIH4HbIX AMHHOKMCIOT. PxxaHaa cpefa cCofepKHT 
MCHbIUHe KOJIMYeCTBa BCCX PaCTBOPHMBIX (popM a30Ta. 

TIpu mo6apenun K prkalon cpeze PACTHT@IbHBIX THAPOH3aTOB, colep- 
*KAalHX GOJMbUIHe KOIMYeCTBa PaCTBOPHMBIX (bopM a30Ta, HaOsOAa/lOCch YA 
WweHHe a3OTHOTO NHTAHHA OYyTHJIOBbIXx 6aKkTcpHi, BbIpasuBUicecA B MOBbIINC- 
HHH KOJIHYeCTBa MOTpecGOJIeHNbIX AMHHOKHCIOT, NOJHNeNTHLOB WH HeopraHHye- 
cKOro a30Ta, YTO O6YCOBHO Goce JHCPrHdHO? pasMHomKenne, Opoxeiine 
o6pasoBaHHe pacTBoputeich ua STHX CpeslaXx. Onnako Ha p»xxKanon cpeme C 
JONOAHUTCIbDHBIMH HCTOUHHKAMH a3oTa He yaBalocb MOJYuKTb TaKHX KOJIHM- 
gecTB G6yTHMOBOrO CMHpTa, KOTOPHIe o6pa3ylorcH Ha KapToeIbHOH cpele. 

IlpHmMenus MeTOA xpomMaTorpawun Ha 6yMare @MHHOKHCJIOT H AaMHJLGB, 
Mbl YCTaHOBMJIH, TO pwkaHan CpcAa oTAMUaeTCA OT KapTOesIbHOH He TOMbKO 
NO KOMHYCCTBY Pa3IHUHbIX POpM asoTa, HO H NO KavyeCTBCHHOMY HX COCTABY. 
B ueii Halimenb! HCOOMbIUNe KOJIHYCCTBA TOJIBKO WWeCTH AMHHOKHCJOT (T.110- 
TAMHHOBOH, aCNaparHHOBOH, IHKOKOUJIJA, ceplHa, TucTHAHHa, aprunnna). 
V3 uerpipex AMHMHOKHCJIOT, CYUIeCTBCHHO BAKUbIX JWId O6pazopaHha OyTH- 
noporo ciMpta,— actaparuoBon, TOTaMHHOBOH, JIH3HHa H BaJIMHa — aM 
ylasloch OOHAPYRKHTb TOAbKO HeOObIUIHe KOJMICCTBA TOTAMHHOBOH WH ac- 
daparHHOBOH KHCJIOT. 

Kak u3pectuo, Tatym (Tatum, 1935) cuntacr |l-acnaparnHy «OYTHAOBbIM» 
(paxTopom. B ombitax Jlunmunm wa cHHTeTMuecKoH cpese MpH joOaBsieHHu 
acnaparnna WIM riioTaMHHa, XOTA H HaOslofamocb ycKopeHHe poctTa KyJib- 
TYpbi H OG6pasoBaHHe alleTOHAa, OAHAKO o6pa3soBaHlia OyTHOBOrO CINpTa He 
fIPOHCXOLHI10. 

ITH MaHHble NOLTBepxKMAaloTcA H TCM, "TO pxkaHad cpefa, cosepxKalad 
3HGUHTCIbHbIe KOJMYeCTBa acraparuba, HeOaronpHATHa AVI OOpasoBalluA 
OyTHIOBOrO CIMpTa. 

Takum oOpa30mM, Ha OCHOBaHHH Haluyx HCCACHOBAHHH UWeb3a CHHTATb 
l-acnaparuH «OyTHJIOBbIM» (baKTOPOM JWIA H3YYCHHBIX IUTaMMOB OYTHJIOBbIX 
OakTepHl. 

B pe3yIbTaTe BCX MPOBCACHHDIX HCCAICLOBAaHNi YCTAHOBICHO, UTO HOBAA 
pasnosHnocTb Cl. butyricum Prazmowsky —- GyTHAOBbIC OakTepHH — B po- 
f§eece pocTa Ha MMTATeIbUbIX Ccpelar HOTPCOMAIOT SHAUHTCbUBIC KOJTIICCT- 
Ba AMHHOKHCAOT, NOMHMENTHAOB, AMHAOB H HeOpraHHyecKHH a30T. 
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Jlna pocta u Pa3MHOXeHHA OYTHTOBbIE OakTepun nyxKaorca B 3nau- 
TeAbHO MCHBIICM Ha6ope pasairynEry (opm a3ora. JLais oOpaszoBallia x%Ke Gy- 
THIOBOTO CIHPTa OHI HyxKLaioTca B OO-TBIICM KO.THUCCTBE Pa3ubIX aMItc- 
KHCJIOT, KOTOPbIC B pKaHoli Cpeqe WIN OTcyTcTByloT WH HaXOAATCH B HOO- 
CTATOUHBIX KOWHUeCTBAX. 


B bIBO JI bI 


1. M3yuen o6men a3ora y TeTHIPeX UWITAMMOB OYTHVIOBBIX Oaxtcpuit (Ho- 
BOH pa3noBuyNoctn CL. butyricum Prazmowsky) B nanuamuKe pocta tla pa3- 
HBIX Cpemax, 

2. Kaptodenpnag Cpela, CosepKaulad 3HauNTeAbHpIE KOJNUCCTBA = pa3- 
HbIX AMUHOKUCJOT, NOHMCNTHLOR y HeOPraHHUCCKHX CONCH a30Ta, ABAAeTCA 
HanvOojlee OnaronpustHoi ms *KUSHEMCATEIBHOCTH OYTHJIOBDbIX OakTepuit u 
oOpa3opanud uma PactBopHreten. IIpH pocre ua stoit Cpele MPOucxoAHT 


a30Ta. 


3. Pxanant cpena COMEPAKUT 3HAYNTETIBIHO MCHBIUHE KOJIHYECTBA = pacr- 
BOPIMBIX (popM a30Ta HW McHbUIMTt HaO0p pa3sHbIxX aMHHOKUCHOT. 
mpomecce pocta 6yTHaOBbIx 6aktepuii na stop Cpeze Mpoucxonnt He- 
SHAYHTCABHO NOTPEOICHHe AMMHOKUCAOT NOJHNENTHIOB, Heoprannyeckutt 
a3cT CpeAbl moTpeGsetca noury BeCb, OJHAKO STO KOJIMUeCTBO 3HaUNTeND 
HO MeHblIe HeopranHyecKoro d30Ta, NoTpe6slennHoro 13 KapToe.sIbHOli cpeqbl. 
4. TIpn jwo6apnenun x PeKaHOH cpeze pacrutespuprx PHAPOJH3aTOB, Cco- 
ACpKaWlHX OCAbwuue KoNHUecTRA PaCTBOPUMBIX POpM a30Ta, Ha6ylOMAaNOcE 
YAYALICHHE A30THOTO NHTaHHA OYTHJIOBBIXx OakTepHii, Bpipasnpmeeca B ITOBBI- 
INCHHH KOJHUCCTBA MOTPeOJeCHHBIX dMHHOKHCJIOT, NOJIHMMeNTULOB H Heopranu- 
4eCKOPO a30Ta. ITO H OGycOBMIO boee PNCPrHYHOe PasMHOmeHnHe, 6poxe- 
HHe H O6pa30panne PacTBopuTeeH Ha 3THX cpemax, 
o. Iipu conocrapnennu oOMeHa a30Ta y OYTHAOBBIX OaktTepHit Ha KaptTo- 
eJIbHOH H p2KaHoli Cpeax ObWIH BbIACHeHbI Hx MOTPeOHOCTH B pa3HbIx coe- 
AHHEHHAX a30Ta AIA pocra, Pa3MHOKeHHA H O6Pa3oBanua PacTBopuTeae;n, 


JIHUTEPATYPA 


Benosepcxwuii A. H. x ITpockxypsakos H. IIpaxruueckoe pyxosoxcrso no 6uo- 
XHMHH pactennh. M., 195]. 

Hipanuos H.H. Metoan (busnonorun Hw 6RHOXUMUH PacTeHun, Cembxo3ru3, 1946. 

EPpycamumMckuit H. J. Asortuoe y BHT4MHHHOe NMHTaHHe MHKpPOOos. H32-sno AH CCCP, 
1949, 

Tpokomwes C. M Buoxumna Kaptodena. M32. AH CCCP, 1947. 

Ppenkewab rM., Janmug B.Y., KapnenxoM K.y Konunuuckaa H. J. Croti- 
CTBa HEKOTOPBIX aHaPOOHHIX Oaxtepnit 43 pona Clostridium Prazmowsky. Muxpo6uo- 
Jorua, 1956, T XXV, sein. 4. cTp. 429, 

Krishna murthy K. Swaminathan M. Separation of Ivsine from other amino 
acids by circular paper chromotograrhy. Sci. and Culture, 1954, vy. °0. N bop, Ok: 
Mc Daniel L. E, Wooley D. a. Peterson W. Growth factors for bakteria, VII 
Nutrient requirementes of certain Brtyl-Alcohol producing bacteria. Journ. Bacteriol., 

1939, v. 37, N 3, p. 259. 

Rao N.. Wadhwani T. Quantitative estimation of aminoacids by circular paper 
chrom.togranhy. Journ. Indian Inst. Sci., 1955 37, N 92. A130—A1I40 

Tatum E., Peterson W. a. Fred E. An unknown factor Stimulating the formation 
of butyl alcohol by certain butyric-acid bacteria. Journ, Bacteriol., 1934, y. ay aan es 
px -207, 

Tatum E.. Peterson W. a. Fred E. Identification of asparagine as the substance 
stimulating the production of butyl alcohol by certain bacteria. Journ. Bacteriol., 
1935, v. 29, N 6, p. 563, 





1-6 
sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A05400005000 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 





Ef. Paw6a, T. A. 1 a@akunra, 
H.9f.3axapoéea uM. B. Ka2ancKnkaa 


BHOXUMHYECKHE H3MEHEHHA, HABJIFOJAEMbIE 
Y HEKOTOPbIX BAKTEPHH KHUWEYHOM FPYNfibl 
B MNPOWECCE HX H3MEHUHBOCTH 


(UnetatyT MHKpoOuooruH AH YCCP) 


B ocHoBe H3Me€HYHMBOCTH MHKPOOPraHH3MOB JICKat W3MeHeHHA HX OOMeHA 
peutects. TlosTomy H3y4eHHe XHMMYeCKOrO cocTaBa Hi o6MeHa BellecTB Y H3- 
MCHCHHbIX (POpM MO CpaBHeHH!o C HCXOAHbIMH IpeAcTaBAAeT 6OIbLIOM HHTe- 
pec JWis| MOHHMAHHA MpOLeccoB U3MeCHYMBOCTH. 

Hactrosulan paOoTa MpoBpowntacb B ViucrutyTe MuKpoOuOJIOrHH AH 
YCCP Bp Oteie GHOXHMHH MUKPOOPrann3MOB. Mut u3yda.1d M3MeHeHHA B 
oOMeHe BellecTB, Hab.uo7aoulnecnA fp a6opaTOPHOH H3MeCHYHBOCTH Gpec- 
napjApcKOH WH KNWCUHON majoueK. PadoTa Beach KOMiWIeKCHO C JladopaTo- 
peli H3MCHYMBOCTH MUKPOOpraHusMOB Viuctutyta MuKpoOuO.1IOrHH AH 
YCCP, cotpyanuku KoTopod (BH3xDpb, Uaceyuuk vu Ulyp-Ulyaptu, 1953, 
1955) nowyyan H3MeHeHHbIe (bopMbl H MpeqocTaBAAIH WX MA McCJIeJOBa- 
nun, Vsyucnuble KyJIbTypbl MpunawlekadH K Tpem rpynnmam: 1) BapvaHTbl, 
BbLECICHHbIC NYTCM «HaBeeHHA CBOHCTB»; 2) BTOPBUHbIC KyJIbTYPbI, PereHe- 
DHPOBaHHble U3 PHbTPyOWAXcHA opm; 3) wlesouecbpa3yioule BapHauTHl, 
HOYUCHHbI€ DKCICPHMCHT@/IbHO if BbLICICHHbI€ H3 MpPMpObl. 

BapvaHTb,BbisercnwHbe NYTeM eHaBCRCHHA CBOHCT B®. 

DHOMOrHUeCKa CYTb 9TOTO ABJMENHA COCTOHT, OU€BHAHO, BO BAIMAHHH CIe- 
IM(PHUCCKHX YCBOCHHBIX MHTATeJIbHBIX BeULeCTS, O.HaKkO MyTH 9TOrO BAMAHHA 
coBeplmueHio HeACHBI. Tak kak MpH KHABEeHHH CBOHCTB» MpOHCXOANT rsly60- 
KO2 H3MCHeHHe OOMella BelLeCTB y BOCIHHTYeMOrO MUKpOOpraHHh3Ma NO BJHA- 
HMM ITHTATCJIbDHBIX BeLUeCTB, T. €. YCAOBHH CpeAbl, MPHTOM u3MeHeHHe Bcerfa 
nomyuaercd HalpaBJcCHHOc, B CTOPOHYy NpHOMHWKeHHA K <HABOAALLEMy» MHKPO- 
Oy, TO MOHATHO, UTO YCTAHOBACHHC XapakTepa OHOXHMHUECKHX H3MeCHeEHHH NPA 
TAKOM BOZCHCTBHH NpeACTaBAeT HoAbLION HHTepec. 

B onpitaX Obl HCHOIb30BaHb! BapHanTbl KHIICUHOH MaOUKH, MO.TYUCH- 
ubic Busupem, TlaceuHuk H [yp-lyapry (1953) myTem BbipallluBalllia KU- 
HICUHOH MadouKH Ha cpcslax, COAepxKauluxX aBTOJHSaTbl OpecdaB/IbCKOM Ma- 
JIOUKH —— 6akTeCPHH MBILIHHOTO Tua, Wpukaqicxkamen K Tpynne napaTudos3- 
Hprx B-6aktepili, B onpirax yKa3aHibiIx aBTOpos BbIPAlLUWBaHe KUUICUHOH 
naNOUKM Ha 9THX ApOAyKTAaX MIPHBOANAO K NOABJICHHY MHOPOUHCJICHHBIX 
BapHahTOB, KOTOPbIC OTAMNATHCh OT HCXO-LHOM KHIUCUNOH NMaOuKH MoO PAAY 
cpolicts. Tak, OHH alTlOTHHHpOBaJMCb CbIBOPOTKAMH MPOTHE OpeclaBAbcKOH 
nasJJOUKH B JOBOJIbHO BbICOKHX Pa3BCACHHAs, o6alatu HeKOTOPOH HMMYHO- 
rCHHOCTbIO JIA MbILCH, MpeOXpaHAA HX OT 3a00CBaHHA IIpH 3apaxKeHin 
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*KHBOU KYJIbTYpOl OpecwlaBjbcKott MaTOUKH, COpaxKuBaJM Caxap Tak, Kak 
HOCAe MHA, HoT. 1. Hexoroppre u3 BapnaHTos NpHo6petasu TakKe matToren- 
HOCTbh JIA OeJIbIX Mblilicli. Takum OOpa30M, NO psy cBolictB Ba DHaHTbI 
MPHOUZWIUCh K «HaBONAULeli» KYJIbBTYpe HW OTMaJIWIHCb OT HCXONHOL. 

Y H3MCHEHHBIX BaDHaHTOB KUUIe HOT NaJIOUKH ObiIO MpOBeAeHO u3yyeHHe 
HYKICHHOBOTO, MYPHHOBOPO OOMCHAa H HYKCOMpoTeH10B. OHOBPeMeHHO BCeM 
BHAAM HCCHCAOBAHHA NOABePradHch HW HCXOMHDIC KYJIbTYPbl OpeclaBJIbCKOH U 
KHUICUHOH Mawdouek. 

B panee ony61HKOBaHHBIX paOoTax NpHBeeHbI ZaHHble i0 COJLCP 2K AHHIO 
HYKJICHHOBBIX KHC/IOT, AKTHBHOCTH HYKJIea3 WH e3amuna3 MypwHop (TaKu- 
Ha, 1954; Paui6a u Tankuua, 1954; Paui6éa u Kpauko, 1954). Onpirpt noka3a- 
JH, NTO BCC BapHaHTbl MO STHM MOKa3aTCIAM OTAHUAIOTCH OT UCXOJLHBIX 
KYJIBTYP, MPHY€M JaHHble y BapHaHToB GovlbUelt yactpio Pa3HOTHNHbI, 4TO 
COOTBCTCTBY€T HX HEYCTaHOBHBUICHCA HacsescTBeHHocTH. Kosnuecrso HyKJ1eH- 
HOBbIX KHCJIOT Y OTJ@/IbHbIX CyOKyJbTYp BaPHaHTOB ObLIO MOABepxKeHO 3Ha- 
MHTCAbHO OOJbIIMM KOJICOAaHHAM, YM Y HCXO.NBIX KYJIbTYP, MpHyemM c Teye- 
HHEM BP€MCHH OHO HHOPAa H3MCHAJIOCb, IPHTOM B OmMpeetcCHHOM Halpapvie- 
HHH. AXKTHBHOCTb ajleHa3bl x ryaHa3sbl y HeKOTOPbIX BapHaHTOB O6bila 
SHAYUTCIbHO OOubINel, YeM y HCXOHDIX KYJIbTYp. 

ALAA BEILCICHHA HYKJCONpOTeHOB ODL MNPHM€HeHbI MeTOJIbI, He BBI3bI- 
Bawolle MeHaTypalun Oenkos. Pabota Beach mpu OXJaKTeHHH, Ipu 3Haye- 
HHAX PH, O.1M3KHX K HeHTpabuoMy; pH Heobxoyumoern BbICYLUIHBaHHAl 
OCIKOB MPOH3BOANMAaCh AMOHAbHAA cyuika. Yoranoseno (Paui6a u Karan- 
ckax, 1957), aro HyK«econpoTenzB, NOJIYYCHHbIe H3 OPeclaBeIbCKOH H KUHIUeU- 
HOH Mavouek, pa3zMuaioTca 0 CBOUM PU3UKO-XHMUYeCKHM CBOHICTBaM. 
Hyk.1eonpoteu,. KHUICUHOH MastOuKH HMeeT B TPH-IIATb Pa3 OOJIbIUTYIO BA3KOCTS, 
HEM HYKMCONPOTCHA OPeCaBIbCKOH MasOUKH, H UHyt0 (POpMy KpHBOH Ocax- 
ACHHA B H3031CKTPHYCCKOH 30HE: HYK.1COMpOTenHA KHWeYHOH Nanouxn uMeet 
‘OAHH MAKCHMYM OCaKenuaA B 30He pH=4,0—4 6: y HyKJIeonpotensza O6pe- 
CaBJIbCKOH HatOUKH, KPOMe 3TOPO MaKCHMYyMa, eCTb elle OJMH, MeHbIUwIHE 
MaKCHMYM B 30He plI=5—6. B_ uykeonporeuye Opec.laBJbCKOH NaslouKH 
TAKKE MCHbINC COMepxKaHHe Pocopa (1,2%), sem p HYKJeONpoTense KHWey- 
HOH NasloukH (B cpeaHem 1,7%), 4To CBHACTEIECTBYCT O MCHbIUeM COjtepKa- 
HHH WYKJICHHOBOH KHCJIOTHI. 

HyksleonpotenAbl uccwleqOoBaHHbIx RapHaHToB 38, 60 u 125 no crpoeli 
BASKOCTH H CPOPME KPHBHIX H309TeKTPHYeCKOrO OCaXKACHHA OlwKe K OeKaM 
«HAaBOIAIICH» OpecaBJIbCKOM MaJlOUKH, 4eM K OeCKaM MCXOMHOH KHIWJe4HOH 
Namouku. Y HUX, KaK Hy OeKOB OpccCAaB/bCKOM MaJIOUKH, ECT AONOUIHHTeENb- 
HbIH GeJKOBbIH KOMNGHEHT, OOYCAOBIMBAIOLIN Hamuae BTOpOro MaKCHMyMa. 
Ojvako HYKsJCONpOTeHAb! BaPHaHTOB UMeIOT Ht HEKOTOPbIe YaCTHble OTJHUHA 
NO conepmaanuio tochopa u no opme KpuBprx H303/IEKTPHYeCKOrO OCaxK- 
AeHHA, 

B AaJbHCiuweM 9TH HYKIeONpoTenbl Obi ()pakUMOHMPOBaHb MpH TOMO- 
WH BbILSaTHBaHHA HCHTPabUbIMH COIMMH. Boel BbLACTeH «HCTHHIpHI HYK.1e0- 
MPOTCHA, COOTHOWEHHE a3z0Ta H ocdopa B KOTOPOM y KHIMeYHOl; 1 OpecwlaBJIb- 
CKOH MaloueK cocraBaAsio 4—6, a y Bapnanro3s — 11—]2. Bbixom aToro Hy- 
KACONPOTCILTAa Y KHINCYNOH MaJIOUKH OKa3asICA 3HAYHTCIbHO BblUUe, YeM Y 
OpecAaBAbCKOH MamoukH HM BapHaHTos. 

IIpexBaputToulbHbIM uccleqOBaHHeM CCPOJIOPHYCCKHX CBOHCTB MO/TYYCHHBbIX 
OCJIKOBBIX (PPakKUMH YCTAHOBJICHbI POACTBEIIHAA CBA3b BapHaHTOB MexJly Co- 
Ooi Wc OpcetaBpcKoli Mano4Koll WH OTAaeHYOCTH oT KHIUCYUHOH MavlOuKH, 

HitiMm MCTOAOM (bpakuiounpoBadich GOerKu KHWeUIOH, OpecwaBubcKoki 
HaJIOUCK HW BaPHAaNTOB KHUICYHOH MaIOUKH C ILeJTbIO H8yUCHHA BesIKOBBIX (ppak- 
LHW MCTOJOM 3IeKTpodopc3a (Pankuna, 1958). @pakIHOHHpoBaHue IIPOBO- 
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AUMOCb TYTeM MHOC LOBATeIbHOTO H3BICUCHHA OakTepHasJIbHOu Maccbl caObl- 
MH pacTBopaMu 6uKapOonaTa HH llelouK, ONpeAeeHHe MOABHXKHOCTH B 
QICKTPHUCCKOM IOC — lO MCTOAY NOABHKHOH PpaHHbl, WI yero YAa/lOch 
paspaOoTaTbh MeTOANKY HOYYCHHA NPOSpanuDlr pacTBOPOB HCCJIeAyeMbIXx 6eJ- 
KOBLIX (ppakilHii. Onbitbl MpoBOAJtucb TPH pH=7,7 B cociaTHoM Oydepe 
Hw pH pH=8,6 B BepolaIOoBOM 6ydbepe. TlonyueHHble pesyibTaTbl MPUBCACHDI 
B TaQJHILe. 


Koausecmeo nuKkoe Ha xaeKmpopopeepamme HYKACONPOMeUOCE PAZAULHOLX 
6APUaHINOe KUuLeXHCU NAACUKU 


ea ee ee ne ee ee ee ee 


Bemkoppie @paknuu, W3BNeKAeMble H3 
































GakiepHii 
meePeoureere 01M NaHCo,| 0,05 M NaOH | 0.1 M NaOH 
pH=7,7 pH=8,6]pH =7,7 pH:-8,t |pH=7,7,pHI=8,6 
Kuweunaa nanouka 163 j { 2 2 2 Z 
Bpecaapapekan nanouka 303 1 l 2 Z 3 
BapuayT KuWexdHOn MmawoukKH 60 Z 2 2 Za 2 2 
To »xe 125 il 1 3 2 2 2 


HykaeonpotenaHad dpakUna, W3B/eKaeMan H3 O6akTepHaJIbHbIX Tes Pac- 
TBopom 0,1 M NaHCO;, y BapHauta 60 orjuuacTca OT COOTBCTCTBYIOINLeH 
(ppakuuH KHUICUHOH Hi OpecaBbCKOH MaJIOUcCK HaH4HeM ABYX MHKOB Ha 
91eKTpodoperpaMMe, a y BapHaHta 125 — noxowKa Ha WCxonHble Gaxtepin. 
V3 6enkoBblx cpakunli BapHanta 125 GpakluA, H3BTeKaAeM aA 0,05 M NaOH, 
npny pH=7,7, Takxe pa3sqeAcTCA Ha HHO€ SHCTO MHKOB, U@M COOTBETCTBYIO- 
wlan (ppakuHA, MOyYeHHaAd 3 APYrHx 6axtepui. Takum oOpa3om, HeKOTOpHIe 
6eKOBbIe PpakuUNH OGOUX BapHaHTOB NO KOMHYCCTBY 6eIKOBbIX KOMIOHCHTOB 
OTIMUAIOTCH OT 6esIKOBIX (ppakuni MCXOJHOH KHIWeYHOH MaJIOUKH, a TAaKKe 
U OT GCAKOBBIX (PpakUui «HaBOAAILeH» OpecsMaBIbCKOH TaJlOUKH. 

TipupeaenHble WanHble CBHUACTCIBCTBY!OT O TOM, uTO TIpH «HaBeeHHe 
cRoficTB» MpPOWMCXOAKT ruiyOoKkas nepectpolika GeKoB H3MeHAeCMOrO MHKPO- 
OpraHv3Ma, OTUaCTH B CTOPOHY IIPHOMKCHHA K KHAaBOMAMeH» KYJIbType, 
oTYacTH — B HHOM HalpaB.1eHHH. 

BTrOpHUHble Ky AbTYP bl, pereHepHpOBaHHble U3 cb) H Jb T- 
pylomHxca PopM 6GpecMaBAbCKOH NaTOUKH. 

Buosmoruueckad CyTb ABJeHHA percHepallMu G6akTepHaJIbHbIX KYJIbTYP H3 
(PHJIbTPYIOWLHXcA (POPM, a Take XapakTep BTOPHYHBIX KYJIbTyp ClyKaT Nped- 
merom muckyccui. B vacTHOCTH, OHH aBTOPbI YTBCPKAAlOT, uTO pereHepH- 
POBAHHbI€ BTOPHYHbIe KYJIbTYPb! PCAKO BO3SBpalllawotcaA K HCXOJHbIM cbopMaM, 
4 yale OOpasyloT CBOCOOPasHble KYbTYPbI, KOTOPHIe He CXOJHbI C POAMTeJIb- 
CKUMH H aoKe, BO3MOXKHO, IPCACTaBJIAOT co6olt HoBble BHAbI. Jipyrue Haxo- 
LAT, YTO (PuAbTpyloulMeca COpMbI Moc1e perencpanny OUeHb 6bICTpo TMpHoo- 
peTatoT CBOHCTBa HCXOjLHbIX (pOpM. 

Tloutn Bce aBTOpbl, H3yuaBUIne BTOPHUHbIe KyJIbTYPHI, OTMeUaIOT, UTO OHH 
epBoe BPCMA Pa3sBHTHA HepeAKO <OMOXUMHYeCKH HHeEpTHbI, T. e. He OOva- 
jlalor cnoco6HocTbio pa3siaraTb caxapa HecTporo pAwa MH OCYULCCTBIATb Apy- 
ruc mpeppamleHua, XapakTePHble JULIA HCXO/HDIX KyIbTyp. OHaKO TakOoe 
onpenemenie ABHO HeETOYHO, HOO STIOCOOHOCTbh 9THX KYJIbTYP PaCTH yKa3bIBaeT 
Ha HasHune y HHX OOMCHa BeLecTB, T. ©. ope 1evIeHHOH OHOXHMUNeCCKOH 
akTHBHocTH. IlosToMy U3yueHHe pecreHepHpOBaHHblx (13 (bu bTPylouNxcs) 
(bOopM KyJIbTyp MpeAcTaBslAeT coboit HwHTepecHylo 3afayy AIA HSydeHHt 
BOMpocoB GHOXHMH3Ma B CBA3H C H3MCHUMBOCTbW. 
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[lam ObuIN mpeoctaBaenbl in uceateqoBanua BTOPHYHbIe KYJIbTYPbI, IO- 
AyucHible Bu3supem, Tlaceunuk u Ulyp-lyapty (1955) 13 (PHJIBTPVIOHLUXCH 
@OpM OpecslaBbcKoli MasouKu Ha Pa3JIHYHbIX 9TaNaX HX Pa3BHTHA, HaunHag 
CO BTGOPOro-TpcTbero MaccakKa MOce BbIICICHHA HB TeYeHHe TPpex eT KYJIb- 
THBEHPOBAaHHA. 

Y 9TUX KYJIbTYp H3y4aTHCh HYKJICHHOBBIH H IYPHHOBbIIi O6OMeHDI, a TakoKe 
noTpeOs1eHHve WMH yrvieBoos. 

Hicceqopauie cojxepskKaHua B oTMBITOT OakTepHabHoOH Macce NypHHoB 
H AaKTHBHOCTH HX ResaMHHa3s (Saxapopa, 1957a, 19576, 1957p, 1957r) noxa- 
3a10, YTO BTOPHUHbIC KYJIbTYPbI B PAE CyUaeB UMECIOT OOuIbINYIO AKTHBHOCTB 
aACHasbl H N€3aMUHa3bl Me30KCHPUGOHYKACHHOBOH KUCJIOTbI, YeM HCXOMHAA 
OpeclaBbcKad mamouka. KoamnyectBennoe comepxKaHne OOWIHX MypHHoB y 
19 u3 uccAcqOBaHHbIx 22 KyIbTyp OblIO HeECKOAbKO OOJIbDIUHM, 4eM y HCXoOR- 
HBIX IUTaMMOB. OgHa rpyiina pereHepHpoBaHHbix POpM OcoOGeHHO OTMHUaNach 
OT OpecNaBIbCKOH MasIOUKH BbICOKOH aKTHBHOCTHIO aleHa3bl UH OOJIbIUHM CO- 
ACPRAHHEM NYPHHOB. OTH KYJIbTYPbI Tak»xKe WHTeCHCHBHO OKUCAAAH aleHHH 
34 CH€T KHCOpORa BO3AYXa. YCTAHOBMEHO, TO IPpHUMHO 9TOFO CULYKUT Ha- 
JHTHE Y STUX KYJIbBTYP KCAHTHHOKCHa3bl, KOTOPaN paHee y 6aktTepHa Kueu- 
HOW TPyMMbl ONHCbIBaIaCb JHUIb Kak NOUTH HCA@KTHBHbIM WIM OTCYTCTBYIOWUUA 
PepmentT. O6syuenne 030% YAbTpaPuO.eTOBbIX Jyuel, OcTaHaBuBaloulelt 
POCT H Pa3MHOAKCHHE KJICTOK, HO He BAMAIOWICH Ha HX 9HLOreHHoe AbIXaHHe 
H Ha AC3aMHHupoBaHue HMH aXeHHHa, NOMHOCTbIO MpeKpaliaer UCnoOAb30Ba- 
HH€ KHCIOPOTa Mp MocetHeM mpouecce, T. e. HHAKTHBHUpyeT KC@HTHHOKCH- 
Wasy. 

YCTaHOBJIeHO TakxKe, YTO rpymna PereHEPHPOBaHHbIX KYJIbTYP, AKTHBHO 
NOTPeOJIAIOUIHX a;leHHH, KDOMC MOBBIMIeHHOrO COMePKaHHA OOWLHX MyPHHoB, 
OTMHYaTaCb TakKe YBeIMYCHHBIM COepxKaHnem KHCJIOTOHEPaCTBOPHMBIX My- 
PHHOB, T. €. IYPHHOB HYKJICHHOBBIX KHCJIOT. 

Hiccteqopanue cofepKaHuaA HYKMeCHHOBMIX KUCTOT 1 AKTHBHOCTH HykKlea3 
Y PAa BTOPHYHbIX KyJIbTyp (Tankuna, 1958) noKasauo, uTo y OOJIBLIHHCTBAa 
HS HHX COACPKAHHE AC3OKCHPHOOHYKJCHHOBOM KUCJIOTbI TakOe 2%Ke, KaK V4 
HCXOAHOH OpecslaBIbCKOH MaouKu, a cosepaxKanue PHOOHYKJeHHOBOH KHCOTHI 
BbILWe, weM y Hee, AKTHBHOCTb HyK,Iea3 Oba Takas 2Ke, Kak yY HCXOAHOH Oak- 
TEPHH, 3a HCKOUCHHEM TPeX BTOPHYUHBIX KYJIbTYP, O6/1aaBLUHX BbICOKOAKTHB- 
HOH Je30KcHpuGOHyKICa3o#. 

Pam6a (1956) Hauwa, uro pce BTODHYHbIC KYJIBTYPbl, B TOM UHCe H He 
Pa3araBuINe CaxapoB MecTporo paga, cnocOGHBI K SHEOreHHOMY JLbIX@HHIO, a 
TAKKE OKMCTAIOT PasHUHble CyOcTpatTH. Y Hexoroppix KYIbTYP JLbIXaHHe OGBbI- 
JO cmabee; y JpPyrHx — CHIbHee HH Takoe KE, KAK Y HCXOAHbIX KyJIbTyp; 
Y ABYX BTOPHYHBIX KYJIbTYP OPOAHJIbHaH AKTHBHOCTb OKA3a.1aCb BbILUC, ue y 
OpecaBEcKol masoukn. He OOHaPpyKCHO HH OMHOM «HHepTHOL» KYJIbTYDBbI, 
XOTH HEKOTOPble U3 HHX JIPH HCCJeOBaHMH Ha cpegax nectporo pata B Te- 
YeHHe Toa u Oowlee He Ob CNOCOOHbI K HOAKHCVIeHHIO cpelbl. OTO oObsaAc- 
HACTCH OOJbLUEH HYBCTBHTCAbHOCTbIO MaHOMeTpHyecKOro MecTOZa 0 cpaBHe- 
HHIO C Me€TOXOM MeCTPbIX PAOB. 

YacTb «HHEPTHbIX» KYJAbTYP JICHCTBITe/IbHO CKa3aJlaCb BOBCe HeciocoOHont 
K MOTPeOMeHUIO YIvleBOOB, OJLHAKO 9TH KYJIbTYPbI OTHIOAb He ObLIH «GHOXH- 
MEMCCKH HH€PTHBIMH>, TaK KaK OHH MOTH 9HEPFHYHO OKHCAST AMUHOKHCHO- 
TH, acHaparuy, NHPOBHHOTpatHy!0 KHC.IOTY, a HEKOTOPbIe — HW KHCIOTHI Tpu- 
KapOonoBoro Wikia. Kpome Toro, y Hux BCerja Ha6wlOLanocn S3HAYHTeIbHOR 
SHAOreHHOe AbixaHHe. Ha cpeyqax Pucca 3TH KyJibTypbl BHaYyae BoBCe He IIpo- 
ABSIIH AKTHBHOCTH, @ 3aT@M YePe3 Pa3MYHble MPOMeXKYTKH BPeMeHH CTaJH 
HOAMCIayiBaTb Cpesbl. LIMeHHO 3TH KY.JIbTyDpbI (1eTO4eo6pa3yloulue BapHal- 
ThI) JIC3AMHINHPOBAIH ACHHH WHTCHCHBHee HCXORHbIX (opm. OHH Takxe 
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O61aladH B NeCKOTOPHIX CYYaAX CNOCOOHOCTbIO OKHCIATb W HesaMHHUpOBaTh 
WOOaBICHHbIe B CpeAY OCJIKH, BbLICJICHHbIe H3 6pecMaBJIbCKON NalOuKH, TOMA 
Kak y CaMOH HCXOJHOH KyJIbTypbl 37a CHOCOOHOCTb NPOABJIANACh JIMINb B Ca- 
6oli ctencuu. Tlo Mepe pa3BUTHA Ky/IbTyp OHH MpnoopeTasn cla6yio cnoco6- 
HOCTb K paculerenuio yriesogos (Pama, 1957). 

Takum o6pa30M, BTOPHYHb!e KYJIbTyPbl WHOr1a CXOAHBI C POAHMTeJIbCKHMH, 
MHOTLa Ke ZHAYHTCJIbHO OTMM4AIOTCA OT HHX M0 OOMCHY BeLLECTB. Hepeaku 
BapHaHTbl C yCHJICHHOH B KAKOM-1H60 HanpaB-lecHuH OMOXHMMYeCKOM AaKTHB- 
HOCTbIO, OLHAKO HepeAKH H (OPMbI C M@JIO PasBUTbIMH OTACJIbHbIMT (pep MeHT- 
HbIMH CHCTCMaMH HIH BOBCe He CHOCOGHbIe K UTACJIbHBIM PCaKHHAM oOmeHa 
BellecTs. Y GOuIbUIMHCTBa HCCJI@QOBAHHbIX BTOPHYHBIX KYJIbTYP OTMe4eHO 
YBCIHYCHHe COMePKaHHA HYKJEHHOBBIX KUCJOT NO CpaBHeHHio Cc HCXOHOH 
OpeciaBJbCKOH MaslO“KOH. 

Ilenoveo6pa3ywlmne BapHaHTb, NOWyeHHBe U3 
PuabTpywoumHxca POPM 6peciaBAbCKOH NaTOUKH. 

VisrectHo, ¥TO KLICOUCOOpaz0BaTC/IH> HEPe AKO BbIMeTAIOTCH H3 NPUPOAbI. 
K suay Bact. alcaligenes faecalis oTHOCAT HellaTOreHHbIe KYIbTYPbI, He oOpa- 
3ylollle Ha cpewax C yrleBOAaMH HH KHCJOTHL, HH Pasa. Onu o6uTalorT B KHLeU- 
HUKe UCOBCKa WH Pa3/IMUHbIX BHAOB AKHBOTHBIX, HO H€PCAKO BbICTAIOTCA Tak- 
Ke 13 BOLOMPOBOAHOM BOAbI, H3 CTOUHBIX BOA, H ApyrHx HCTOMHHKOB. Llesmoue- 
o6pa3ylolline BapHaHTbI HepeAKO BOSHHKAIOT B NadopaTtopHn MpH pa3JIHFHbIX 
BO3ICHCTBHAX Ha KyJIbTYpbl OakTepuu, NoITOMy y pAya UcCIeLOBaTeeH BO3- 
HHKNO MHCHHe, UTO H WieOueOOpas0BaTeM, BbIAeIACMbIe H3 NPHpOAb!, MPeA- 
CTABJIAIOT COOOM He CAMOCTOATEJIbHbDIN BUA, a MpPOAYKTbI ASMCHCHHA 6akTepHu 
KHIUCUHOH rpyibl. JinseMuoOMOrMuecKoe 3HayeHHe HX B CBASH C ITHM CMOPHO. 

OjHako e€CIM H3MCHYHBOCTb Pa3JIHYHbIX BHAOB OakTepHH MOKeT MPHBO- 
RHTb K OOPasOBaHHIO (OPM C OJTHOTHTHBIM OOMCHOM B@ILECTB, TO B YeM Ke 
CyTb STOTO H3MeHeHHA OOMCHA, NONCMY STH (DODMbI YTPayHBalOT CMOCOOHOCTD 
K ToTpeOeHulo yreicBo.oB? Jin paspemienua sTOrO BOTIpoca OblIH HCCeqO- 
BaHbl HEKOTOPbIe (PepMCHTATHBHble CHCTCMb! ULenoueOOpa3syIOWHX BapHaHTOB 
Kak H3YNCHHBIX B IPCAbLAyIICM pasqele, TaK HW BBIACJICHHBIX HS BOJONPOBO- 
HbIX H CTOUHBIX BO, a Tak%Ke MOTYYCHHBIX KyA1aw MyTCM KyJIbTHBUPOBaHHd 
KHINCIHOL TasOuKW Ha MpOAyKTax OpecaBJbCKON WaJIOUKH (Kyasan, 1954). 

Ycranopeno (Paui6a, 1958), uro XOTA HeKOTOPbIC H3 HCC/ICAOBAHHBIX 
KYJIbTYp H OKHCJAJIM TOKO3Y, HO BCe OHH NOTpPeOJIAJIM AMMHOKHCJIOTbI TO- 
pa3jloO HHTCHCHBHCe Caxapos. OueBuaHO, HeKOTOpble H3 UleOUVeoOpa3sytOllAx 
BAPHAHTOB MOTPeCOIAIOT yrieBOAb! H ila Cpegsax MecTporo pata, HO TaK Kak 3TH 
cpebl cofepxKaT MmeNTOH, TO YyCHeHNoe e3aMHHWpOBaHHe a3z0TCOACpKa- 
WIUX cy6cTpaTOB MPHBOAUT K NOAMLeTaYHBaHHIO CpeTbl, BCCACTBHE yero 9TH 
KYAbTYPbl CUHTAalOTCs NeCMOCOOHbIMH MOTpCOJATb yrvieBosbl. Bee KyJIbTyPbl 
o6saladh JHeprH4uHbIM SHAOFeHIbIM AbIXAHHeM. 

VUccnenoBale jlbIXaTeJIbHOrO KOSPMHIUNCHTa KYIbTYP, MOTPCOJIAIOULHX 
H He MOTPCONAIOWMUX YrICBOAbI, MOKA3aJ10, ITO 6e3 cyOcTpata AbIXaTCJIbHbIn 
Koad(PHULHCHT y BCeX KYIbTYP OKOMO © THHHUbI (Paw6a, 1958). Oto rOBOpHT 
O NoTpeGncHiu CyGcTpaTOB, NOINOCTbIO OKHCAAIOUIHXCH AO yrvIeKHCJIOTbI Hi 
Bob. JlobaB.leHHe TIIOKO3bl MaJlO BUJIHATO Ha LbIXAT@JIbHbIH KOSPMULHCHT, 
noGaBeHHe alana NOW Bcera cro CHHAKaO, HO MCHbINC Beero ¥ KYJIb- 
TYP, BbIACICHHbIX H3 UH PHPOJLBI. TakuM oOpa30M, NHOJYYeHHbIC CBCACHHA He 
a1oT OCHOBAHHA AYMaTb, YTO JHAOTeNHOe AbIXAHHC MPOHCXOAHT 3a cueT 
6enKop. OHaKO HeKOTOPble H3 WemMOUVeCOOpasyIOIUNX BAapWaHTOR, KAaK YMOMH- 
HaJlOCb BbIIMe, TCSAMHIMPylOT H OKHC.AIAIOT jlOOaBJICHHbIT OakTepHa.IbHbIn 
6enok. IlonmbItTKH BbIACHHTb M€XaHW3M 9TOro Nponecca (Je3aMHHnpoBaHHhe 
HepaculenMeHHOro OcIKa COMHHT@bHO) TIPHBCIH Hac K HCCJeLOBaHHIO CNO- 
COOlOCTH KyAbTyp K mporcomH3y. OKa3a0cb, ITO TObKO HEKOTOPbIC BapH- 
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aHTh (Kvaualt. 1956) o6.agaior cupHoli NDOTCOQHTHYCCKOH AKTHBHOCTHIO. 
Y OcTabHbIX KYbTYP CIOCOOHOCTb K MpoTeo.m3y (ONpexesIsemMan mo pa3xKu- 
AKCHHIO MKEMATHHDI KYJIbTYPaJIbHbIM (pHJIbTDaTOM H OCCKAeTOUHbIM SKCTPakTOM 
KYIbTYPbl) Oblla He Gobel, yem Y KHIWe4UHOH MW OpecaBpcKoli naslouek— 
HCXOJHbIX KYJIbTYP HEKOTOPbIX H3 HCCC LOBAHHDIX lle1oueoOp a30BaTeeH, 
T. €, OTYCTJIHBO BbIPaxKeHa, HO OUeCHb Cylaba. Tlostomy cCOMHHTeJbHO, 4TO6bI 
B KPaTKHX ONbITaX C OKHCCHHEM MOP IIPOMCXOAHTb MpOTeoJIH3 OOaBJIEHHOrFO 
OekKa. OTOT Bonpoc, oxHako, TpeOyeT AOMWINUTeIbHOrO H3VYeCHHA, 

C ueltbio ycranoBenng NPHYHHbI HCCHOCOOHOCTH psa ILeIOUCO Op a3yro- 
TKHX BapHaHTOB K NOTPeONeHHIO YIVICBOOB, B YacTHOcTH TUOKO3bI, ObLIH HC- 
CACROBAHbI PCPMCHTHBIC CHCTEMBI, OCYLLECTBITAIOIUIHC HadaJIbHbIC STANbI yruie- 
BOANOrO OOMeHa. ONBITLI NOKa3atu, UTO KYJIbTYPbI OOlaqawr akTHBHOH ane- 
HO3HHTpuocPata3soli, MavJlo aKTHBHbIMH u HePCcryJIAPHO MDOAB.ISIOLUUMH 
CBOe MeHCTBHeE TeKCOKHHa30li u dbocibor.1i0komyta30#. Bosce ye OOHapyKeHO 
Y HHX PepMenta aibsonasy (Pada, 1959). BecbMa BepostHo, uTo HecHo- 
COOHOCTb HeKOTOpbIX KYIbTYP K MIPCBPaIleHHIO yIvIeBOAOB OObACHHeTCA ca- 
OLIM pa3BHTHeM y Hux PEPMCHTHbIX cuctem, OCYINCCTBIAIOWLHX HavaJIbHble 
STaNbl YrvleBOAHOrTO OOMeHa. Uleroveo6pas3yroume BapwaHTbl B JHHAaMHKe 
PasBHTHA PaHbUIe MPHOOpeTaioT cNOCOGHOLTH OKHCIIATE yrJI€BOAbl, eM CNO- 
COOHOCTb K HX COpaxuBannyo. MoxHo AYM4Tb, 4TO TIPHYHHOM 3TOFO CULV KUT 
HEMOCTATOK aJIbAOa3bl, HEOOXOAUMON WIA IpeBpalleHHA YreBOOB NO nyTu 
OpowKeHua. 

Hi3 3THX MaHHbIX BHAHO, UTO cBolicTBaMA «uleTouecOpa3zoBateueli»y obsa- 
AalOT KYJIBTYPbI, Y KOTOPbIX OOMeH BelllecTB MomeT ObITh aIeckO He ORHO- 
THIeH. 

Takosbl pe3yabtatt, HOJYYeHHbIe HAMH 3a HECKOJIbKO JeT H3yYeHHA 6HO- 
XHMHMYCCKHX H3MCHeHHH y OakTepufl mpu Tpex POpMax UX U3MCHUHBOCTH: 
1) BLISBaHHO!! MOGaBNennem kK NHTaTe@JIBHbIM Cp€AaM MIpOAyKTOB OOMeHa pog- 
CTBCHHOrO MUKpoopranu3Mma; 2) BosHUKaIOUel; B pe3yJIbTaTe perenepanun 
OakTepuh u3 MuETpyoutnxes opm; 3) mpuBegueii K oLNHAKOSbIM De3yJIb- 
TaTaM B CMBICIe€ OOMeHAa BelLLecTB — U{eOueOOPa3s0BaHHO, IO BbI3SBaHHOL pa3- 
“IM4HBIMH, HHOTa HE H3BeCTHBIMH Hav HPHYNHAMH Y Pa3/IMYNbIX M#kKpoopra- 
HH3MOB. 

TpyiHO moka npuliru x ONPCHEJICHHOMY 3aKJHOUCHITIO O6 H3MCHeHUAX O6- 
MCHA BCULCCTB IPH Pa3JIM4NbIX BULAaX H3MCHUNBOCTH. Caeayer, o(HaKo, oTMe- 
THTb, YTO NPM HCCCAOBAHHBIX HaMH BHdaxX H3MCHYMBOCTH B_ KYJIbTypax 
HaOJNOMaloTCH [Ba BUA H3MeHcHnHit oOMeHa BeLecTB. 

C onnoli cropount, NPH OOOH PbopmMe H3MeH4uMBOCTH H3MeHeHHaA B KYJIb- 
TYPe HE OMHO3HAYHbI, OHH NPHBOAAT K NOABJeHHIO PasHOOOpa3Hblx BapuaH- 
TOB, HHO a NO OOMEHY BELLECTB PC3KO OTJIMYAIOLIUXCA OT HCXOAHOH KyJIbTYDbI 
H Apy? oT Apyra. QTM w3Mencuna, NO-PHAMMOMY, 3aBHCAT OT HHAHBUyadb- 
HbixX OcOGeHIIOC Teli NpOpCarupoBaBlueh KIeTKH, HOSTOMY YCTaHOBUTb HX MpH- 
YHHbI B OIH>Kalece BpeMaA byjzeT TPY AHO, 

C mpyroit cropount, PaSHbIe BO3ACHCTBHA HCpeAKO HpHBOAAT xK oOpa30Ba- 
NHIO ONHHAKOBO H3MEHEHHBIX (pOpM, KaK, HanpuMep, wleloveobOpa3so0BatTenH 
WIM AKCJITOMHTMCHTHBIC KybTypbl. M3 nocweqnero MoxHO CHEJaTb BbIBO O 
TOM, 4TO OTBETHAA PCakWHA OaKTepnadbHod KYIbTYPbl Ha BOSACHCTBUC CpeTbI 
HC OOASaTCIbHO cnenuduyna. B PATC CYuacB Ha Ps pasvoodpa3HBIx BO3- 
ACHCTBHH KY.IbTYPa MOXKCT PCaripOBaTh ONPeACVICHHBIM H3MCHCHHCM, CBOHcT- 
BCHHBIM BHAY Booome. Takosnt, HaNPHMeCp, OilHCaHHble 37eCb H BO MHOrHx 
APYTHX paOoTax Bospactanie KomHuecTpa HYKJICHHOBbIX KHCJIOT B KJI@TKAaX, 
HOTCPA CNOCOHKOCTH K MOTPCOwleHMIO yracBojog. Ouuako Ha MOcIeHIOIO 3a- 
KONOMCPDHOCTb BCela HaklaJbipactca HHANBILTY aba PCaKILHA OTILCJIDHBIX 
KJICTOK, H B KaxkOH pyle H3MeHEHIIbIX KYIbTYp HaOwOZaeTca pa3HoTun- 
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HOCTb pa3Mepa HW XapakTepa H3MeCHEHHA. HanpuMep, Ha MHorHe BO3eHCTBHA 
(mpe6bipalie B HMMYHHOM Oprani3Me, Bo3melicrBHe OakTepHodara, MpoyK- 
TOB OOMCHA POACTBCHHOTO MUKPOOpraHH3Ma TIPH “HaBeACHHH CBOHCTB», 
pereHepallHa 3 uIbTPyIOUMXcA cbopM, Bo3flelicTBHe AaHTHOHOTHKOB Hi TIp.) 
GakTcpun pearupyloT yTpaTOH CaxapOuJUTHYeCKHX CBOHCTB, HO KOHKpeTHaa 
MpwuHa 3TOrO MOXKeT ObITb pasivuilo y pa3IHYHbIX MHKPOOPraHH3MOB, 
HampuMcp, y OTAC/IbHBIX BAPHaHTOB HE Pa3BUTbl TC HAH HHBIC (bepMCHTHbIe 
cuctembt. Tlostomy 6olce HIITepecHO BbDIABUTh 3AKOHOMEPHOCTH, NPHBOAR- 
mine K OGILHM, ONHCaHHbIM BbIlIe H3MeHeHHAM. He HCKMIOYEHa BOSMOXKHOCTD, 
uTO OHH, CormacHo Mpexznonoxenuto Kynmal (1954) WH ApyrHx aBTOPOB, AB- 
WAIOTCA BOSBpauleHucm OakTepHlt K PopMaM O6MeHa BelleCTB, CBOMCTBCHHBIM 
Goulee IPHMHTHBHBIM, (~uloreneTHUCcKM Goec CTapbIM OpraHH3MaM. 


B bIBO JI bi 


1. Uccnenospanne coctaBa OeKOBLIX (pakUMi, HyKMeHHOBOTO H MYPHHO- 
BOrO OOMeHa BaPHaHTOB, MOJYYCHHBIX H3 KHIMCYHOH MaJlOUKH MIpH accCHMHWVIA- 
IM e10 MpCAYKTOB SpecsaB/IbCKOM MaIOUKH, NOKa3aslO 3HAYHTCAPHYTO pa3- 
HOTHIHOCTh OOMeHa BapHaHTOB HM OTJIMYHA HX Kak OT UCXOAHOH KHIMCUHOH, 
TAK HW OT “<HaBOAALICH> OpecaBJIbCKOM MaJIOUKH. ITH TaHHble TOBOPAT O TOM, 
uTO Y HCCeMOBAHHBIX OakTepH He HaOs0lalOch MpeBpalleHuA BOCNHTYeMO- 
ro BHUa B <HABOAAULMA», HECMOTpA Ha CXOACTBO HX MO PAAy NPHSHaKOB BH 
HaIMUHA HanpaBseHHOrO NpHOJWKeHHA BapHaHTOB K «HaBOLAWeh» Ope- 
CaBJIbCKOH s1aJIOUKe. 

9. Vsyyenve nypHHOBOrO, HYKJeHHOBOrO MW YyrI€BOAHOTO oOMeHa BTOPHU- 
HbIX KYJIbTYP, PefeHePUPOBAaHHBIX H3 PWIbTPyIOUMxcaA tbopm 6pecmaBAbCKOH 
NaNOUKN, WOKa3a/IO HX PaSHOTHMHOCTH, Goubluee ComepAKaHHE y MHOTHX H3 HX 
MYPHHOB HM HYKJICHHOBBIX KHCJIOT, a TakxKe OOJIbILYIO AKTHBHOCTb (be pMECHTOB, 
TIpeBpalllaiouiMx MyPHHbI, MO CpaBHeHHIO C HCXOAHOH KyJIbTypoh. «DvOXHMH- 
YeCKH HHEPTHbIX» KyJibTyp He OOHapyKeHo. V3 30 u 6omee McCue OBaHHbIx 
BTOPHUHIX KYJIbTYP <IMUlb OHA, NO PCEM NOKAa3aTCJlAM O6OMeHa BeLICCTB, 
6bila WLeHTHUHA C HCXOMHOM KybTypOH Opec/laBJbCKOH MaOUKH. 

3. ViccegopaHue yriepoquoro H MypHHOBoro OOMeHa y LeoueoOpa3yio- 
WINX BapHaHToB GakTepHii KHWeYHOH rpyMbl, Kak BbIACMCHHDIX M3 NIpHpowHl, 
TAK H MOTYYCHHBIX 9KCMCPHMCHTAIbHO, MO3BOMMJIO YCTAHOBHTb y MHOTHX M3 
HHX Hague AKTHBHBIX (bepMeHTATHBHBIX CHCTeM, NpeBpalilaiwoulix NYPHHbI, 
AMHHOKHCJIOTHI U Apyrve asoTcogepxKalue CyScTpaThl, H OAHOBPeMCHHO OF- 
cyTCTBHe WH cilaGoe pasBHTHe y HHX HeKOTOPBIXx (bepMeHTOB yIviIeBOAHOTO 
OOMcHa. DTO CBHeTebCTByeT OO H3MCHCHHH XapakTepa oOMeHa BELILeCTB 
y wleoueobpasyIOlUxX BapHaHTOB NO CPpaBHeHHIO C HUCXOJHbIMH KYJIbTyYPpaMH. 
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3.1.Teaezunau3.C.Cmupuoea 


BJIMAAHHE OPFTAHHYECKHX BELLECTB 
HA HHTEHCHBHOCTb OKHCJIEHHA MNPOMAHA 
Y MYCOBACTERIUM LACTICOLUM H PSEUDOMONAS SP. 


(Bceecoio3ublii HayuHO-dCCeEOBATeIbCKH 
reovoro-pasBecAOuHbli He@TAHoH MHCTHTYT) 


B HacTosulee BpeMaA GOakTepHu, OKNCAIOUINe razooOpa3Hnble yrvIeBOLOPO- 
Abl, HCMOIb3YIOTCA KaK NOKA3aTCJIbHbIe OPraHH3Mbl MpH MHUKpOOHosIornyecKkoR 
pa3Bcke Ha He*Tb H ra3. OCHOBHbIMH HHAMKATOPHbDIMH MUKPOOPpraHu3MaMH 
cyKaT OakTepHu, OKHCAAIOWNe Nponan. Hapsay Cc HMMH HCHOJIb3ylOTCA B 
MCTAHOKHCJIAIOINHE OakTCpHH. 

B pe3yJibTaTe MHOPOYHCJICHHbIX OaKTCPHaJIbHbIX CbeEMOK, MPOBeEACHHBIX Ha 
Tepputopun Cosetckoro Co1o3a (Moruaescxuii, 1953, MorustepceKuii 4 Cyxo- 
spa, 1955: Camoliuosa, 1948; Camolnospa, ComoxyHos Hu Op., 1956), Opto 
YCTAHOBJICHO, UTO PacNpOcTpaHellHe MpOMAaHOKHCAAIOUINX H B 3HAYHTeJIbHOH 
Mecpe M€TAHOKHCJIAIOWHX OakTepHi MpHypoyeHO K MeCTaM CKOIWICHHA MeTa- 
Ha H MmpolaHa B MOASeMHbIX BOAaX H NOpOAax, CBASAHHbIX C He@TAHDIMH UH 
ragOBbIMH MeCTOpOKMeHHAMH. B pavOHax, yiavleHHblX OT MeCTOPOK ACHHH 
He(bTH, GOakTePHH, OKHCJAIOULNe yreBOAOpOAbl, BCTpeyalOTCA BeCbMa PeAKO. 
Tak, Hanpumep, B oGpas3ilax oropoAHnoli, GonoTucTol, ecHOl HU CaOBOH NOUB, 
OTOOPAHHbIX B Pa3sJHUHbIX palionax MockoscKoH O6NacTH H COMep*KalluXx 3Ha- 
YMTCIbHOe KOMIHUCCTBO OPraiHecKOrO BeLLCCTBA, MPOMaHOKHCIAUIne OakTe- 
pHu O6HapyxKelbl HaMU He Obwin. OHH Take He BCTPeyasHCb MH B oOpa3iax 
MOMNOUBCHHBIX OTMOKeHHH, OTOOPaHHDIX B Pameickom palione MockoscKor 
o6sacTH ¢ ray6uHb 2,5—3,5 mM (Tao. 1). 

[lponanoKucasioulve GakTepHu MpakTHuecKii He ObIM OOHapyKeHbI HB 
KOJIOJLC3HbIX Bodax MockoBcKol o6sactTu, O6ceOBaHHbIx CiaBHHHOH u Te- 
werHHol (1955). 

B TO KC BDeMA B MOU3CMUBIX BOMAX H Nopoxax HeTeHOCHLIX PaHOHOB 
9TH MHKPOOPpraHH3Mbl BCTpe4aloTcA BO MHOTHX OOpa3zuax (Tab. 2). 

IipHypoveHHOCTbh MHKPOOpraHH3MOB K M€CTAM CKOIVICHHA yIICBOOPOLOB 
CBUJICTCJIbCTBYET OG UX CHeEHUMPHYHOCTH. 

B mutepatype ecTb yka3saHua XpioTToHa uw So6erma (Hutton end ZoBell, 
1949), a raxxe Jlasuca (Davis un op., 1956) Ha To, uTO Cpeaqu MUKPOOprains- 
MOB, OKHC.IAIOULHX TagooOpa3Hble yrieBOMOPOAbl, CYULECTByIOT CTporo CnelH- 
tbuyecklie (POpMbI, He CHOCOOIbIe Pa3SBHBaTbCA Ha OObINHBIX OPraHHUCCKHX Cpe- 
max. Hapany co crporo cneuN@vynbIMH BHAAMA CyleCTBYIOT MHKpoopra- 
HH3Mbl, CHOCOOHbIG pa3BHBaTbCA 3a CUueT JICTKO YCBOACMbIX OPlaHH¥eCKHX 
BCWUCCTB, OJHakO B MpucyrcrBun Metana (Miinz, 1915) nau mponana (Kys- 
HeloB H Temernua, 1957) ux pa3BHTHe HAeT HHTCHCHBHEE. 
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Ta6nuya 1 


Pacnpocmpanenue dakmepuii, OKUCASIOUUX Nponark, @ no“eax 
lu NOONOLEEHHOIX OMAOCEHUAX Mcexoecxoti c6aacmu 


ee — so aan ey 











KounuectBo o6pa3- 























ILOB 
Tloupa Patiou 
c 6aK- 
odulee TEPHSiMH 
Oropognas Y XTOMCKHii ! 7 | (0 
K avIMHvVHCKHE 
Hapcdomuncknii | 
a | 
| JKyKoBeKuii | 
| CT: Heso-lupeeso | | 
| 
Sa6onouenHaa Y XTOMCKHI 2 | 4 
Jlecnaa K annunAcKni 2, 0 
Hapodomuncknis 
CaoBast Y XTOMCKHIt 3 0 
Hapcdomuncknit 
K avIMHHHCKHE 
Tlognoupennpie oTtnoxe- Pameuckuil | 59 | O 
HUSA 





Ta6anuna 2 


Pacnpocmpanenue 6axmepuii, OKRUCASIOWUX Nponan, 6 e0dax uU nopodax, omo6 panHolx 
6 He@menocnax paticnax 














| Koanvectso o6pasnon| Gaeee 
al CSS *YYC OG pasos 
Palion OObeKT uccneqopanua eee aa c 6axte- |¢ Hanhinen 
o6imee pUsimu jo OaKte- 
pHi 
| 
Tepexe-Kymckaa xempec- DONG? 5 2.1.4: Bs iat Mey g 1954 231 58 25,1 
CHA | 
To xe | Re Siete: a: ee & 1955 395 i 101 25,6 
» Tloanoupennple otTvoxKe- ! 
HHA C PMIy6HHbI 
2-3M....,.., 19954 276} 90 O23 
‘“ TORS 2 hoe Hs es 1955 298 08 22,6 
Pepranckas Braguna (ipe-|Bona. .. .. a 1957 19 14 73,6 
MbICJIbE H36ackenT H 
Maiiau-Cy ) 


Muorne uccstexqopateau (Boxosa, 1946, 1947; Heuyaesa, 1949 ip.) CuH- 
TatOT, UTO OAKTeEPHH, OKHCAAIOLLHe YII€BOOPOAbl, CHOCOOHbI pa3sBUBaTbca 3a 
CXCT MHOPIX HCTOUHHKOB OpraHHyeckoro yrsieposa, HO nocse KY.IbTHBHPoBa- 
HHA Ha cpesax C AerKO yYCBOACMbIM OpranHyecKHM BeUIeECTBOM OHH TepAloT 
CNOCOONOCTh OKHCIATh razoo6paz3inte yIl€BOAOPOJIbI. 

Msyyenne nponayokucatounx OakTepHli, c 9TOL TOUKH 3PeHHA, Mpeacras- 
HeT OOMbLOM HHTepec HN uMeeT MPakTHYECKOe 3HaAYeHHe AJIT MHKPOOHOMOrH- 
YeCKOTO Me€TOMa pa3BeAKH. 
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OKHCJIEHHE MPONMAHA MYCOBACTERIUM LACTICOLUM H PSEUDOMONAS SP. 
NOCJIE KYJbTHBHPOBAHHA HA OPFAHHYECKHX CPEJIAX 


Llamu Obl NOCTABJICHI OMbITbI C ABYMA YHCTHIMH KyJibTypaMH TMpolan- 
oKucasioux Gaxtepuii — Mycobacterium lacticolum (Ne 104) uM Pseudo- 
monas sp. (Ne 22). Mycobacterium lacticolum pplmenena H3 TwiacTOBOH BOI, 
OTOOPaHHOll H3 apTC3HaHCKOM CKBaKHHbI C rayOuHbt 250 M Ha_ ILTOmlayH 
O3ex-Cyatckoro He@TraAHoro MCCTOPOKACHHA. Pseudomonas sp. BblqeeHa 13 
KONO1e3I0H BOLI, oTOOpaHHOH BO.n3H JIMHTpOBCKOrO Uocce B Mockosckolt 
oOacti. 

Yxka3alllible MHKPOOPraHH3Mbl KY.IbTHBHPOBaJHCh OT 15 mo 225 mHen Ha 
TBepAOli MUHepabHoh cpeje c 1—2% werko YCBOACMBIX OPT aHHNeckiis Be- 
wmectTB (POKO3a, STHJOBbIT CIHpT) 6e3 Mponaua. Tlapa1cIbHO STH KYJIbTY- 
PbI BLIPALWIBAIHCb Ha MHHepavibiloH cpese, He cojlepkauieH OpraHHyecKHXx 
BCIILECTB, B aTMOcibepe, COCTOAULCH H3 CMecH Npolana H BOSAYXa. 

[loce KyJETHBUpOBaHUA Ha cpese C OPraHHyeCKHMH BCHLCCTBAaMil UCIbI- 
TbiBasoch oTHOWeHHe Mycobacterium lacticolum ii Pseudomonas sp. K OKKC- 
jeuuio nporana. Tlepea mocTaHOBKOH OMbita KyJIbTypbl 6akTepHi MepeceBa- 
Jicb Ha cB@xKHe cpesbl. Movtojble ABYXCYTOMHbIC Ky-IbTYpbl NOMCULaIHCb B 
Mpu6op, 3a OCHOBY KOTOPOrO B3ATa CXeMa npuOopa 3éurena (puc. 1). 


IIpHOop cOCTOHT H3 KOJObl CMKOCTbIO 950 ma (/), lHAHNApa C AC.TeHHA- 
MH eMKOCTbIO 220 Ma (2) H CKAHKH C COJICBBIM PpacTBOPOM (3). 


Tluraretbiiad cpema H KybTypa OaktepHil BBOANINCh B CTEPHJbHYt0 KO.I- 
Sy. OObeM KYJIbTypaIbHOH CpCAbl BapbHPOBa.l OT 60 no 100 ma. J a30Baa 
cMecb, coctonuian 13 '/3 mpomata u 7/3 BOSAyXa, BBOAHJACb 3a CMCT HeEOOJIb: 
Oro BaKyYMa B COOOULaIOWMecA MCKAY co6oli Kon6y u unanHap. Tipuoop 
nomellasies B TepMocraT np 32°. Tlocae BbIpaBHHBaHuA TeMMeparypb! B KH A- 
Koll H rasoBoit (tba3ax B MpHGope OTMeUasICA YPOBEHb COJCBOTO pacTBopa, 
KOTOPbIi] MpPHHUMaIcA 3a HavabHOe MOMOKCHHE. Ilotpe6vienve Nponava H 
KHCOPOa B OMbITe PHKCHPOBAIOCb MO H3MeNCHHIO YPOBiNyl comeBoro pac- 
TROPA B WHHHApe, KOTOPbHi H3MepsVICH CXKCANCBHO B revenue 8—12 qHeH. 
Coctap ra30Bol CMecH ONpesesAICA B Hayade HB KOH OllblTa Ha mpH6ope 
BTH. O napacranun OvoMaccbl B Cpewe CYAHH MO yBeIHYCHHIO KOJIMNeCTBA 
opraumyeckoro yracpofa OakTCpHasIbiblx TCvI. OprainuueckHH yraicpoyq B 
KYbTYPaMbiloll 2KHAKOCTH OnpeseaAtcH = MCTOAOM CKHTrAalwA XPOMOBOH 
emecbio (PatTuHxiva, 1948). 

Pe3ybTATbl MPOBCACHHbIX ONbITOR MpeACTAaBMeHbl Ha PHC. eo 

Kysabptypa Mycobacterium lacticolunt oc.lc BbIpalMBaHHsA Ha Cpee C 
3TIIOBBIM cauptom Hu Ha MITA ne cHu3Hda HHTeHCHBHOCTH OKHMCJICHHA Mpo- 
HaHa lO cpaBHenuio c KOHTpOdTeM. Tlocac KyJIbTHBUpPOBaHlin Ha cpete Cc yK- 
CYCHOKHCIBIM KaJIbILMeM HHTCHCHBHOCTb OKHCACIIA nponava 3TOH Ky/IbTypou 
B3HAUHTC.IBHO CHHSHJIAaCb. 

TlosicpxKaTb pa3sBuTHe KYJIbTYPbl Pseudomonas sp. No 22 wa cpese, rie 
@LIBCTBCHIbIM HCTOUNNKOM yriepota Obi VKCYCHOKHCIDIH = KaJIbIHH, He 
yaslocb. Hocaie BbIPAauiBaHiA Ha MITA 9Ta KybTypa COBepLIeHHO yTpaTHwa 
cHocobllOcTb OKHCAATb MponaH. Tlocae KyAbTHBHPOBaHHA Ha cpevte C 3THJIO- 
BbIM CMHPTOM 3Ta CUOCOOHOCTh COXpaHwach, ho OblWla 3HAYHTCJIbHO Oc1a6- 
mcHa (pic. 3). 

Mouyuenuble aHHble CBHLETeIbCTBYIOT O TOM, TO 6akTepuH, OKHCJIAIOULNE 
jipotan, BeayT ccCOm NO-pasHOMy B OTHOLCHHH iponmana MocJle KYJIbTHBUPOBa- 
HUst Ha Je@rKO JOCTYIHOM OpraHHueCKOM BCIMeCTRC. OObACHACTCA JIN pasIHUHe 
3 TIOBCACHHH 9THX ABYX MHKPOOpraHH3MOB TeM, NTO ONH ABITATOTCs ripe qcta- 
BHTCASMI Pa3HbIX POJLOB, IIH TEM, UTO OMI BbULETCHD! M3 Pa3HbIxX PaHOHOB 
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Aa ot tate Meter ane 





Pue, 
l. IIpu6op aaa H3YYCHHA Ta3ONOrAOTUTeAbHO} CHOCO6HOCTH Vv OaktTepun 


BoCM S , 
nen es Ee ecuocna, NOKa HEH3BeECTHO. IToOT BONpoOc OcTaeTca OTKDPpI- 
peOyerT AavibHeliuwinx HCCJI€NOBaHHH co MHOTHMH KYJIbTYpaMu 


= 60 
= 







L 


“eT eee le ee 


SEL —_ | e ve * tam 


= a Pg a5 
238 &6 £ FF € FY ou fe 4&3 ib 
BDPEMFP , Onu 


Pp 0 q my rs ty 
sat fe Pre euiae NponaHa KyJibrypoh Mycobacterium 
“ICOLUM TOC€ KYAbTHBHPOBAaHHA Ha cpelax c opra- 
HHYe€CKHMH BeULeCTBaMH: 


{-— KOHTponb; 2 ~— arHnoBbt cCnupT; d— MITA: 4— YKCYCHOKUC IY 
KaJIbiLtHit, 


. oo ore Obl Nomyyenpr Bauxern yy pain (Banheg 

Qt, anyi, 1% » KOTOPbIC BHLICTIHAH H3 Not noe ' 
; NBbE Had HeMTAWoH 3ac 

a | L P BACK bIO 

lCThIC KYAbTYPbl OakTepHii, OKNCAAIOULHX NIpPOMdaH, H YCTAHOBHJIH, TO OnHH 


8 Tpyxu Mu-ta Muxpo6sonoruu. pun. 6 
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name 


43 THX jlocsle BbIPAaULHBaliat Ha OPraHHeCkHx peulecTBax TepsIM cimocoé- 
“OCTh OKICAATD ponai, Apyrue — He yTpayMBasy 3TO CBOHCTBO fare MOce 


BOC bMAMCCAYHOPO KY/IbTHBHPOBaHits 


Tlesuc u apyrue (Davis H Jp., 


Ha oprailnucckon MHTAaTeIbHOH cpeste. 
1956) mpegnouaratoT, TO BbIPAMBallie 


MUKPOOpranH3Ma Ha Cpesle C OPralHucCKHM BCULECTBOM, KOTOPOe ABJIACTCS! 






KAKU M-TO NPOMCKYTOUIDIM 3BeCHOM OKHCICHHA yre1leBOLOPO a U HAHOOTCY 
Sy 
240 
= 
8 30} 
& = 
= 20 a 
S ae 
‘S/O aie 
| 
iS hd eT PCIE a eee OS = 
c [oe ag GG bb. FBO dO Ae ted 
Bpema , GHu 


Pue. 3. OxncesenHe mpomana KyabTypoit Pseudomonas sp. 
nocde KY.1IbTHBUPOBAHHA Ha cpesax © opranHdecKHMH Belle- 
CTBaMH: 


1 — KOHTpoab; 2 -- ITHAIOBLUT CUUupT; J — MITA. 


O.113KO CTOHT K ITOMY YIJIeCBOLOPORY, 
CHOCOOHOCTb OKHCIATb YrICBOAOPO. 


Ho3BOJIAeT MUKPOOpranHi3My COXPaHHTb 
Ecnu Ke 3TO BELeCTBO OUCHb oTjuuaet- 


CH OT yrieBolOposa, TO OakTepuH MOryT yacTHdHo HJ MOJHOCTbIO YIpaTHTh 
CneCOOHOCTh OKHCAATb ero mocJle BbIPallMBaHilA Ha 3TOM OpraHHuccKOM BC- 


HleCTBC. 


BJIMAHHE MAJIbIX KOHUEHTPAWLHH OPrAHHYUECKHX BELLECTB 
HA OKHCJIEHHE MPOMAHA 


Kak yxKe YKa3bIBaJIOCb BBILUC, JWITETBHO® KYJIbTHBHPOBaHHe MHKPOOPla- 


Hil3MOB IMPOBOJHJIOCb 









sadist 
asd a eee 
3 00 ae / 
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Bpema, CHU 
Pue. 4. Bansiuue Ma.TbIx KOHLICHT palit 


PAFOKO3bI Hd OKHCACHHE npOnaHa KY-e1b- 
typoli Mycobact. lacticolum 

J -- KOHTPONh; 2 — nOOaABACHO 0.001%  reHOKOSbI. 
3-- noGaracuo O,0G01% yak KOSLT. 


Ha cpewax Cc no6aBKOH OOJIbILAX 03 opranHyeckoro 
semrectpa (oT 1 20 2%). OmHako B TOLTIOUBCHHBIX OT.TOXKCHHAX H 


1OJL3CM- 
HbIX BOLaX JIerKO JOCTYNHbIe OpraHit- 
yeckHe BellecTBa BCTpeyaloTcA B HC- 
SAUNTCIbHBIX KoMuecTBAaX. B cBAst 
Cc 3THM HHTepecHCc OblIO MPOCICANTh, 
KAKUM O6pa30M BJIHAIOT MaJIbie KOH 
WeHTpallul Opranuyeckoro = BCHLecTBe 
Ha OKHCeHHe IponaHa OakTepuAMH. 
B sautTepatype MpiBeelbl AaHHBIC ~ 
TOM, UTO OOaBJIeHHe HeOOJIbINHX /103 
OpralHuecKOro BewlecTBa B CPey CTH 
MyHpyeT OKHCIeHwe McTarla (ZoBell. 
1946: Heuaesa, 1949). 

jlocranmek (1954) HaOsomast yell 
CHU POCTA MPOMaNOKHC-TAIONLAX Oak- 
TepHH TOCAe WpHOaBACHHA HCOOJbINIX 
KOTHYCCTB OPPAHH4eCKHX BCULECTB, B 


seOOCHHOCTH SKCTpaxTa NOYBbI H JakTaTa HaTpHA (0,26 mr/.t). 
B KauectBe opraHhucckoro Bellectsa WaMtt ACIbITHIBATOCh JICHCTBHC Ma- 


“lbIX KOHICHTDAHHH PHOKO3bI (0,001 


H 0,0001 % ). 


B reuenne 10—-12 much 


Lod 


OTMeUadaCb HHTCHCHBHOCTb NoTpeOMeHHA Mpomalia KYJIbTYPOH OakTepHH Kak 
8 OlbITe C HOSABKOH B CPpeAy THOKO3bI, Tak UB KOHTpoe. 
Kpupbie norpeOicHns rasa KYJIbTy DOH Mycobacterium lacticolum lWpcit- 


(TaBcHbl Ha pic. 4. 
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[pit pacemotpeunu rpapuka BHAHO, YTO ObaB.IeIe MactbIx KOHILCHTpa- 
Hi PUNOKO3bI (0,001 %—0,0001 % ) YBCTHYHBaeT HHTCHCHBNOCTh OKUCIICHHA 
Npotlava MO cpaBHeHHIO ¢ KOUTpoOJIEM. 


B bl BO JI bi 


l. bakrepyn, oKuesrioume MPoilail, PaclipocTpancubl mpeumyurecrBene 
B MOASCMUBIX BORAX H Toporax ra3sOHEDTeHOCHbIX palionos. 

2. M3 nOJ3eMHbIX BOM ObLITH BBLICJICHbI ABC UHCTbIC KYJIbTYDbt MHKpOopra- 
EH3MCB, CNOCOONDIX OKHCJIATh nponau. Kyaprypp 6p HACHTH PHUNpOBaHbt 
Kak Mycobacterium lacticolum y Pseudomonas sp. 

3. Mycobacterium lacticolum HOC KYJIbTHBUpOBalMA 1a MHHepaJIbHOH 
Cpele C STHJIOBbIM CIUPTOM IaH Ha MITA €KTHBHO OKHCJISIOT Ipotian. Tlocae 
BBIPAULHBaNHA Ha Cpele ¢ yKCyYCHOKUCéIbIM KaJIBUHCM AKTHBHOCTb OKHCJICHHSA 
{poilaila 3aMeTHO CHIDKacTCA TO cpaBicHilo ¢ KOHTPOVICM. 

4. Pseudomonas sp. (Ne 22) nocne mpe6pBauua na MITA nosmHocrpto 
YTPayHBacT CNOCOOHOCTh OKHCIATH MpONav, COXPpaHAA 9TO CBOlicTBO B OCMAa6b- 
ACHHOH CTCNCHH Tlocne BbIDAULUBaHHa 114 CPele C ITHJIOBbLIM CHHpTOM. 

9. Magpie Kommenrpanun reoKo3sy (0,001—0,0001 % ) CTHMYJIMPYIOT OKHC. 
eH Mponana KYJIBTYpoON. 
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rH. KypasecKkuu 


O ®H3HOJOFTHYECKON MPHPOWE CHHTESA JIAUMOHHOM 
KHCJIOTbI ¥ ASPERGILLUS NIGER MICH. 


(Bcecows3ttbili Hay4HO-HCc.1eLOBaTe-TbCKHH HHCTHTYT 
KOHLHTepcKon MpOMbIULeHHOCTH) 


ElecMoTpA Ha MHOTOUHC.TEHHBIC HCCAeMOBaHHA, MOCBAIWCHHbIC o6pa3oBa- 
HHIO AMMOHUOM KHCJIOTHE NpH NOMOLM rpH6oB H3 pojwa Aspergillus, MbI 40 
cero BpeMeHH He HMeeM ACHBIX IpeAcTaBJICHHH O 6HOXHMH4UeCCKOM Tporiecce ec 
o6pa30BaHHA B KJleTKAax rpu6a. Mexazy TeM, MOSHAHHe 9Toro Mpowecca oOver- 
ausio Obl 3alady MOMyACHHA MaKCHMa.TbHBIX BbIXOJOB JHMOHHOM KHC.TOTHI Ha 
NPOH3BO/ICTBE. ie 

Pabotamu Képpu (Currie, 1917) ¥ Moapapa (Molliard, 1922) ycTalios- 
neno, uto Aspergillus niger oOpasyeT Ha cpedax, comepKaulux caxap, He 
Oily, a HCCKOJIbKO KMC.TOT- JIMMONHYVIO, WaBeeBylO H rmokoHoBylo. TTpHucM 
Képpu moka3adi, YTO CCH TPN KVJIbT HG HpOBaHHH rpu6a Ha HellTpadIbioM 
pactBope oOpasyeTca CMCC WaBeICBO H AHMOHHOM KACIOT, TO Hd CHJIbHO 
Kucolt cpeze (pli=3 H HYoKe) OH BbIpaOaTbIBacT NPeHMYLICCTBCHHO JIHMON- 
ayio KHcoTy. Moibap, a 3aTeM # Kapao-Cpicoepa (1935) ycTaHOoBM.Tl, uTO 
yxyMuleHhe COBH UMTAHHA rpH6a nytTeM, HanpuMcp, peskoro MOHHKCHHH 
KOHICHUTPAlHH MHHCPaIbHBIX 9-1eMEHYOS B MHTaTeabiuoli cpeme BeACT K (pop- 
mupoBaitHio cTaGOro MHILe-TNA, CKSIOHHOPO K TDOLYUMPOBaHHIO MpCHMYIeer 
BCIUIO TJHOKOHOBOH KMCJIOTDI. | 

DHOXHMHYCCKHH CHITe3 JHMOMMOH KUCTOTHL MPCACTABAACT cOBOOK COK- 
solit uponecc. O ero IIpHpowe B juTepatType ¢CTb Cambie IIPOTHBOPCUNBbIC 
abIcKagbiIBalHA HW TCOPHH, CBOAKY KOTOPBIX MoKHO Hafirn y JippoBa (1938). 
@octepa (1950) uy AP. i ¢ 
Te paapasich B NOAPOGHOLTH, Mbl ocTaHOBUMes Ha B3ruintax ByTkKeBiia 
(1939, 1941) mu Koctpiuena (1927, 1932). 

ByTKeBHY CTpeMivics OOOCHOBaTh if OTCTOSITh MOMORKCHUC, corlacHO KO- 
COPOMY PACTHTCAbHbIC KHCTOTBI, B TOM YHeAe H AMMOHHaa, OOpasyloTca B 
CQyJbTAaTe Ppas/IHTHBIX OKHCUTCJIbUBIX IPC BPAliCHAH YTAICBO/LOB, 1 9TH Tipe- 
BpPAlleitin UPC/ACTABIAIOT coboll npouece sbixatiia. B jlaviIbHehiuiem OOpa3yto- 
(kHeCH KHCIOTDI MOTYT, B CBOIO ouepeb, MOAsepraTheA OKHCACHHID BILWIOTb 
flO VRACKHCSIOTHI, ABIAACH, TAKHM OOpasoM, HPOMCXKYTOTNOM CTYNCUBIO B Apo- 
HOCCe JUbIX aA. 7 

Kocrpies lpiepaKuBadied HOO Bardia, CHHTAd, YTO OObILaA Wacth 
AMMOUNOLL KHCAOTHE OOpasyeTca HS Caxapa, HO HC B XOAC AbIXaTCIbHOrO MPO- 
mecca, a B CBASH C OCKOBEIM oOMcHOM pacTymero rpH6a. Ou cuHtad, YTO B 
enyyac Tipekpantciis ycBOCHHA a3oTa rpHGOOM MO2KCT MPOHCXOAMTb HAKOILIC- 
MHC JHMOUHOW KHCJIOTEL, HPC ACTAB.TAIOULCH Cobol BULOHSMECHCHUBIM H OKHCJCH- 
Mbt YIICPO/LUBHT CKCIOT KHEVAABIDHXCH> SBEHbCB GeIKOBOH MO.1CKYTbL. 
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~Hexona H3 COBPe€MCHHOPO NONHMaHHA OOWNX MONO Ken oO CAHHCTBe 06- 
MCH@ BCINCCTB B XKHBOH KICTKe H He VMIyOIAACh B MeTAJH pe3Ko IPOTHBO- 
NOMOVKUBIX B3PIANOB Ha OHOCHNTe3 AHMONHO;} KHCJIOTLI, MCTOHUeCKH ObIIO 
Obl Gosee UpPaBIWIbNDIM HeKaTE SACCb HE TOJMbKO MPOTHBOPeUliA, a Hu BCE TO 
COULee, UTO MOPTIO 6bI Ha ocHOBe HaKOMICHHOFO SKCICPUMCHTaIbHOrO ONbITAa 
(ath Goslee MPaBHIbIOE MPCACTaBIeHHe O (PH3HOTIOPHYeCKo;} CYMLHOCTH CHHTe- 
34 SIMMOHHOH H OpPalMuecKAX KHCOT B KHBbIX KJICTKAX. | 

B COBPCMCHHOH PacTHTebHol usHooruy npoOsiema renesvca oprann- 
ICCKHX KHC.IOT, 10 MHeHHIO JIbBoBa (1950), spaserca onnoit 13 BaKHeCHINAX 
lipoosiem. JTeicraurenbno, OPTalHeckue KHCOTbI 3aHAMalOT BHLHOR MecTO 
B OOWMeM O6MEeHE BeELILECTR PacTeCHHH HB CBOHX NpeBpamennax TCCHO CBA3aHbi 
C APYTHMH BaxKHbIMH CTOPOHaMH HX *KH3HCICAT@JIBHOCTH. _ 

PusnosoOrHyeckyio NPHPOLY OHOCHHTC3a JIIMOHHOM KHCJIOTBI H 3aBHCch- 
MOCTb 3TOrO TIpollecca oT yenoBnil KYIbTHBHPOBaHHA rpH6a MbI NOMMbITaemca 
PaCCMOTPeTb Ha OCHOBE OKHCANTCIBHBIX NPCBPalleHHH MPONYKTOB PIHKOJUTH- 
TCCKOTO pacnala YrIeBOJLOB B ILNKIe TPH- HW AUKAPOOHOBbIX KHCJIOT (TaK Ha- 
SBIBACMBIT IKI Kpe6ca), TOMVYHBUICM TMPHN3Ha@HHe MHOPHX 6HOXHMUKOB i) 
Pusvosorop (Krebs, 1943; Kperosny, 1956). 

B ceoelt *xH3HEeATeNbHOCTH rpH6 ucnosdb3syer SHANHTCJIBHYIO UaCTb yruie- 
BOROB MHTAaTeIbNOH CPekbl Ha CTPOHTeABCTBO Tela, a TaKKe H Ha Mpoleccn 
ABIXAHHA JIA NOYYeCHHA HCOOXONHMOL aHeprun. IIpu wanuunn u36pirKa yrule- 
BOOB BbIPOCUINTH MHILCHI Hapssly c KONCTHTYWHOHHbIMH BeLULeCTBaMU CHHTC- 
3HPyeT WH 3amacuble BellecTBa, Kpome Toro, p 2KHBOH KJIETKe MBI BCeraA HaxXo- 
AMM pa3HooOpasnble mpomMexyTouble COCAMHeHHA OOMeHa BellecTB. K nym 
MOrYT ObITb OTHCCEHbI pa3svINuHpie AMHHOKUCJIOTbI, a TakxKe pa3snooopa3uHpe 
MPOAYKIbI pacnasla H OKHCACHHA OpranMuecknx BCLUeCCTB HW MPOAYKTbI Tak Ha- 
SPIBACMOrO OTKOHEHHOTO O6MeHa BeulectB. Muorne H3 HX, OyRyun nponyk- 
TAMH OKHSHENCATCJIbHOCTH KJICTKH, BbLAeIAIOTCH 13 IWa3Mbl B  KMeTOUHDIY 
CCK HTH HaPyYKY B OKPy2xKalonliit cyOctpar. K NPOME€*KYTOYHBIM BelleCTBaM 
CleRyeT OTHCCTH H OpraHHyuecKHe KHCJIOTHI, B TOM UHCHe y JIHMOHHY}O 
KHCJIOTY. 

CoBpeMeHNbIe 3Hanna NPCANOMaratwoT HCCEMOBAHHe OTIEAbHbIX CTOPOH 
BHYTPHKICTOUHOPO OOMCHA BeLLeCTB B TeCHOT 3aBHCHMOCTH Apyr oT ypyra. 
ITO NerKO BUAHO H3 CX€MbI (KOHEUHO HeENOJHOH) KIeTOUHOrTO O6MeHA BeLUeCTB, 
COCTABJICHHOH Ha OCHOBe Wukela TPHKapOOHOBBIX KHCIOT (puc. 1). 

Bpoanabupiit pacnay yI€BOJOB B KJI@TKe TeCHO CBAB3aH Cc cbocdopipm 
OOMCHOM If B GOJDbIIMHCTBC CAYYUaeB HET Epes NHPOBHHOrpa;sHyt0 KHCJOTY. 
Orciola B alagxpo6Hbrx YCAIOBHAX, B 3aBHCHMOCTH OT HaObopa cepMenros, 
BO3MOXKHO O6Pa30BaHHe MOVIOUHCH 44 Mac.IAHOH KHCJIOT, a TakxKe 3ITHJIOBOrO 
Ciupta (pue. 1). B aSpOONBIX yc.IOBHAX NHPOBHHOrpasHan KHCMOTA 
ABJIACTCS TAKKC HCXOMHBIM BCINeECTBOM HOBOrO HUKJa OKHCJIUTCJIbHBIX Mpe- 
BPalCHHH BelLCCTB Ha HYyTH OOpasoBanun pata OPpralHuecKHxX KHCwIOT — 
VKCYCHOH, JIMMOHHOH, G-KCTOMHOTapCBOH, sHTapnoili, PyMapoBol, sA6n0unOs 
H Ap. XOPOWO H3BeCTHO, UTO BxXOASILHe B WHKJT TDHKAPOOHOBbIX KHCJIOT KeTO- 
KHCJIOTb! JaloT HayaJIO AMHHOKUCHOTaM B PesviJIbTaTe MPAMOrO AMHHUpOBa- 
HW H MCpCaMHHHPOBaHHA, OTKPbITOFO Bpayuuiretivom x Kpuumanom (Bpayn- 
Ted nu Kpuuman, 1937: Bpaynutetin, 1949). 3 KCTOKHCHOT (pue. 1) 
OOpasylorca alaHuH HABE AUKapOOHOBble KHCMOThI — raoTaMHHoBag H acna- 
ParunoBant, a H3 HHX — Bce Apyrue AMHHOKMCAOTHI, HAYUIMe Ha MocTpoenHe 
HeJIKOB., 

Takum o6pa3ow, CYHICCTBYCT TeCHaA cRA3b Y B3aUMOOOVCJIOB.ICHHOCTL 
Mey OeJIKOBbIM OOMCHOM, NPCBPallleH4eM OPI AHMYeCKHX KHCAOT, YrJICBON, 
HBIM OOMCHOM HM APyruMH ipoueccamHu B *KHBOH KJICTKe, B TOM UHee Hn ¢ 
NPCBPalleCHHEM FKHPOB HW %KHPOTOOOHHIX BeLLecTB. 
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Haul MHOrOUNCJICHHbIC HCCETOBAHHA *WKUBHCMEANTEJIbHOCTH Aspergillus 
niger NOKaSbIBaIOT ONPeAeMeHHYIO 3aBHCHMOCTD OUOCHHTe3a JIMMOHHOUW KHCJIO- 


‘hl OT agoTHOrE H tocpoploro MHTANHA rpuoa. 
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Puc. 1, Cxema KaeTounoro OOMeHa BeLICCTL ¥ Aspergillus (1o Kpe6cy, ¢ H3MCHCHHSIMH). 


OGnut O6MeH BCUICCTB Kak CLHHOE I[C10C NepaspbIBUO CBAZAIT C OOMC- 
HOM H MPCBPaluCcHHeM 3IICPrHH B 2KHBOM OpraHHsMe, OcHOBHbIMH HCTOUHH- 
KAMHM, H3 KOTOPbIX OpralH3Mbl MO1VYaIOT IHeprHs, HCOOXOJIUMVIO JIA HX 
HOPMAJIbUOl AHSHCAEATCAbHOCTH, ABAAIOTCH JLIXAHHe H pa3sIH4HOrO pola 
SpoKenuad. Contacto Teopill Koetptueva (1924), mpoucccbl AbixaHia i Opo- 
KCHUT, OYA CBABANHbIMH B CANHYIO CHCTCMY, BHATade HAYT Mo CLHILOMY 
pycay. Bo qaspichiveM WYTH ltpeppawled its HPOMC2KYTOMHDIX NPOAYKTOB pacxo- 
juires. TIpH WaMu KUCNOpOa Wo AKTHBIOH OKHCAMTCIDHOM (bepMCHTaTHB- 
HOE CHCTCMbE MDOUCAOANT OKHCACHC HX LO YMICKHCAOTbI HW BO/BI. B 6e2KHC- 
AOPOMHOM Cpele OOpa3sylOTCH PasHYUbIC MPOAYKTB! 6poOxXKeHHsH, B TOM UHC H 
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STHIOBLIH CNHPT, MosBaeHHne SOTOPOro TpocexkuBaetca uy Aspergillus niger 
(puc. 1). Yraeponpr ne ABMAIOTCH CTHHCTBCHHBIM MaTepHaIoM JWIA JbIXaHHga: 
B MPOUCCe MOryT ObITb BKJIOUCHBI GeKH, AKUPbI H JPyrue opraunuecKkue 
BCIUCCTBa. 

Abixauve u mpespamenue BEULCCTB TeCHO CBA3AHbI Mexy coboll Kak 
aNeprerHyecKad H MaTepHadIbiad CTODOUbI CAMHOrO OOMelia BeLeECTB KUBOTO 
vera. Hanpaspacunocth u unTCHCHBHOCTE STHX MPOleccOB y Pa3HbIX OpranHa- 
MOB OOYC/IOBJINBaIOTCH HaaHunem COOTBCTCTBYIOUeH (epMeHTAaTHBHOH ci- 
CTCMbI. 

ITyth ctynewyatoro oKucaennsa HHPOBHHOTPaMIOH KHCIOTHI B Mpouecce 
AbIXaHIIA IPH BOSHHKHOBeCHHH H B3aHMHoM Nepexose psa Tpu- WH AHKap6o- 
VOBBIX KHCOT Apyr B Apyra He HCK.HONACT, a, HaOOOPOT, AONOMHACT BBTV 
Bytkesnya (1939, 1941) Ha ybrxanue Kax ia NPOWeCC OKHCACHHA Caxapa c 
NPOMCAKVTOUNbBIM OOPasoBalllieM KaPGONOBLIX KUCsOT. Hamuue xe B OHOM 
MIKE O-KCTOrUOTapOBOH, PyMapoBoll x MLABCICBO-YKCYCHOH KHC.IOT, KOTO- 
PbIC MOTYT CAYKUTb OAHOBPCMEHHO VrelepoNBIMA CKeeTaMH MpH nocTtpoenuis 
ORTKORBIX TC.1, POBROPUT O WPasore BbICKa3sblBaHHit Koctpuepa (Koctarmen uy 
Yecuokos, 1997: KoctTpyes, 1932) 8B otHoWwenny NYTH OOpa30Banisn DAJLA 
OPraHHWecKHX KUCJIOT B pDacTeHni. 

Io liam Ha6s0reHHaM, B IPHCYTCTBHH H30bITKa YI1eBONOB B cyOcTpa- 
rC WMP MpeKpaulcHHH akTHBIOFO pocta NPONCXONMT TepenOMHEHHe KJICTOK 
NPOMCKYTOUIDIMH MPOAYKTaMH pacnaja YPACBONOB, KOTOPbIe TPH HasHyHit 
COOTBCTCTBYIOULEH (PePMCHTaTHBHON CHCTOCMBI MOryT TlepepaOatpiBpaTees B G6o- 
“CC HJM MeCHee CTaOHJIbHbIC BeLccTBa — B OpraHHYecKHe KHCJIOTbhI, B TOM 
THGATC B AHMONHYIO KHCIOTY. STH Ha6.1OJeHHA alot BOSMOMKUOCTb TO1ararth, 
1TO JTHMONHAA KHCIOTa HaKalVBacteA B 3laquTenbHOM KOJIHUCCTBE B pe- 
SYUIbTATC HC3ABEPIIEHHOTO MOYeMy-sH6O CHHTe3a AMHHOKHCJIOT, KaK 3TO TIpey- 
Nolarad Kocrpres (1932). Anreucupnoerp OOPa30BaHHA JIMMOHHOH KHCAOTHI 
fPHOOM 3aBHCHT OT (bu3HO.tOrHuecKHX CBOHCTB, NIPHCyLLHx AWAHHOMY UITamMmy, 
OT CPO COCTOAHHA HOT yC.1OBHE KY AbTHBHPOBAaHHA, B TOM YHCe it OT YCJIOBHii 
NHTaHHS. B Hactrosmeli paCoTe Wis 3KCNepHMeltOB MBI HCNOAb30B4.1H 
uit. Ne 6/5 rpH6a Aspergillus niger, ABTIAIOULHHCA HaHOOec aKTHBHLIM 
KHCTOTOIOPa30BaTe1eM MPH cCOpaxuBalMit Caxapa. 

KyIbTuBUpOBaHue Aspergillus niger OCYULeCTBAACTCA a CaXapHOM pac- 
TBOPE, COACPKAllCM B | .1 AMTaTeJIbHbIe corn: NH,Cl — 4,0 r-: KHo2PO, —- 
0,5 7; MgSO;-7H2O — 0,5 r; ZnSO,-7H.O—0,05 r y FeSO; -7HO, - 
0,025 r. Turatenpupiit PacTBOp HasIMBaeTCA B COCY/ C.10eM BbICOTOI 2 em y 
SACeBACTCA KONHAMAMH rpH6a. TIpu Temmepatype 32—34° uepes Boe CyToK 
Wa MOBCPXHOCTH CpeAbl BbIPACTaeT CHMOWNAA MaeHKa MHUCIHA. B fatpueil- 
UCM KY/IDTUBUpOBaHHe rpHGa ocyilectB.laercs OecCMeCHHbIM WIM CMeHHEIM 
MeTOJaMH. B nepBom ca1yuae IPH HaTHYHH H30bITKa Caxapa B NMTaTeADHOL 
cpeme (20—-25%) B kaetKax rpuOa AByXCyTOUHOrO BOspacTa HauHaerca 
NPeBpalilcHHe Caxapa B .IHMOHHYIO KHCIOTY. Ita CNOCOSHOCTHD He TOKO 
COXPaltACTCA, HO MAKE YCHAIHBAeTCSH APH CMCITIIOM MeTOE KY JIbTHBHDOBAHHS, 
NOPAa OCTATOK MHTAaTCAbHOrO pacTBOpa 104 BhIPOCIUEH MICHKON MUHILecTitSt 
‘AMCHACTCH PaCTBOPOM CaXapa, JTHINCHHBIM MHTaTeAbHBIx corel. 

B ra6n. 1 4 2 npupearenp PCSYAbTaTbl C€pHil ONBITOB HO CpaBHeHitio Ipo- 
HECcCOB POCTa H KHCOTOOOpazoRaHHA y rpiOa B saBicuMocTH oT MeTOZOR 
KYIBTHBUPOBaUHA HW MHTaHHA a30Tom. 

Hlanitbic 10 ypoxaio Munesua NCKA%bIBaIOT, ITO TIPOMeccbl pocta vy rpHba 
ila NATAT@AbHOH cpeye ue 3aKaHUNBaloTCA B TOUeHHC ABYX CYTOK, a Mpojlo.1- 
ARBOTCH MH MO3Ke. Hla wecrbie cyTKH Bee rpwOa yeerinunacsa Gomee uem na 
200%. Tip cmeue nexoznoro NUTAT@-IbBHOFO PacTBOPa Ha HOBbII] Npupocr 
rpuOa ua cpene c NH,4Cl eme 6oace YRCIHUHICSH, Bovibliie Bcero Napactan 
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Ta6aunna t 


[]podyuupoganue AUMOKHOU KucAomel 2puooM np pasauunolx memodax 
KYAMUBUPOBAKUA U 6 3aeucuMOCINU OM cbopMol azgoma @ numamedonoll cpede 
(Kyaomypa OeccmenHan, OQHHbIE 8 2) 
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Hiees ~ Yepes aBoe cyTOK Yepes wecTb cyTOK 
Sa ay, | Popma azota | Monyueno TH-|  cyxoti nec | MOAYHEHO TH") cyxoll Bec 
cpezbl, ¢M penne eS MHUeJ1HA ey MHUeHA 

pe NH,C! 1,86 2,20 4,42 7,00 
NH NOs Des2 2,07 16,90 1,20 
NaNQOg3 1,94 1,90 14,16 5,90 
8 NH,C1 3,02 2,73 19,69 10,95 
NH,NQOs 4,01 3,00 16,52 8,67 
NaNQOgs 1,05 1,32 16,46 7,07 


Ta6Onauua 2 


[Tpodyyuposanue AUMOHKHOU KUCAOMeI 2pu6om np pasauunbix memodax KyAbMueU pObAHUs 
“ue 3agucUMOCMU Om opMEL aB0Ma B NuUMaMeAbHOU cpede (Kyanmypa odxocmexnnan, 
pcem—deve cymoKk Ha numamedbHou cpede c ebicomot cAaon 2 CM, OAHHDIE 6 2) 





Bpomenne cepe3s yeTrepo CyTOK 








Ha HOBOM NHTaTeMbHOM crefe | Ha 20%-HOM CaxapHOM PacTBOpe C a30- 
Fea tom (NH,Cl) 
cbopma Ba ee eee eh eee oe NN te eee in pe a ie cast 
asoTa 
MOAyueHO JIH- adi momyueHo JIH- 
NOAYTeHO JH- cyxoi MOHHOH KHCsIO-| NMOAyYeHO IH- cyxoH MOHHOH KHCNO- 
MOHHOHM KHCJO- rec Thl B nepecuete MOHHOHM KHCIO- ee Thl B nepecue- 
Thl MuuenmHaA | ua ir cyxoro| Tbl nS Te na ir cyxo- 
reca rpu6a AKA ro peca rpH6a 
heh S = EN ie 
NH,C] 11,49 9,47 1,96 22,02 7,06 4,92 
NIt4NOs3 13,39 7,05 2,94 20,83 6,79 4,72 
NaNO3 Taye 6,25 3,20 18,08 4,96 | 5,60 


i}pumeuanne. [lacutaap rpH6noit naenKu 0,7 am’. Ha nntanne ao 210 mr a30Ta 


Ha Kable 200 M4 pactTBcpa, Ha 6poxenHe—100 mr a30Ta Ha Kaw ple 200 ma 6poAnAbHOrO 
pacTBopa. 


MHI, KYIbTHBUPCBAaBLUINHicA OeCCMCHHO Ha luTatebHoli cpene c NH4Cl, 
yasuTott coem BbicoToli 8 cm. Takoe cBoeo6pasHoe MOBeAeHHE rpu6a Ha IIk- 
TATCJIbHOH CPpCke C XAOPHCTHIM AMMOHHEM, OONAalaloulyM CHJIbHOH H3HOJI0- 
rHuecKOll KHCJOTHOCTbIO, HCCOMHCHHO ABAACTCH PC3ybTATOM BPCANOTO eHctT- 
BHA CHJIbHOH MHHCPasJIbHOH KHCJICTbI, HakallwuBatoulelica B cyOcTpaTe Mocue 
UCTIOJIb30BaHHA MHU@JHCM AMMHAUYHOTG a30Ta, MuuepasibHaa KMCJIOTa TpH- 
BOMHT K MaTOJOTHUCCKHM H3MCHCHHAM KJICTOK (B3—yTHe Ke€TOK H Pa3pblB HN 
O6OMOUKH), UTO BbIZbIBACT KPOIMeHHe rpuOHOH MVIeHKH. 

B pesysbTate orpaHuunBaetca pocrt rpH6a HW yrHeTactTcaA Mpomlece o6pa3o- 
BaHHA JIUMOHHOM KuCOTH. EcrecTBeHHO, 4TO 3aMeHa CTaporo pacTBOPa Ha 
HOBbIfi HIM KYIBTHBHPCBaHHe rpHOa a BbICOKOM CJI0C pacTBopa oGeceun- 
BaloT yasieHve MpOAYKTOB OOMeHa BeUIeCTB, TOPMO3SAIIMX MHKH3HENCHT Ib 
HOCTb rpH6a. 

Tipu 6eccMcHHOM MeTOJe Ky/IbTHBHPOBaHHa KUCMOTOOOpa3s0BaHhe MPOAOul- 
wKaeTcs Goce WIH MCHee HATCHCHBHO Y MUHIeIMA BpIPOCIerO Ha cpemax ¢ 
NH,;NO3 un NaNOs, B TO BpeMA Kak Y MHIIeJIMH, BbIpociuero Ha Cpese C NH,C}. 
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O npupode cuxtesa AuMONHOd Kuc.loTet y Aspergillus niger 121 


ne en. 





WUTCHCHBHOCT KHCIOTOOOPa30BaHuA pe3skKoO c.1a6eer. Ota pa3nula crsaxKn- 
BacTCA MPH AcpeBoge rpu6a Ha cBeKyro NHTAaT@JIbHYIO CDey, a MPH KyvIbTH- 
BUPOBAlHH B TCYCHHC WeCcTH CYTOK GeccMeHHo pra 8-CAaHTHMETPCBOM c.10e cpe- 
‘Abl TPHO, BbIpocluH Ha cpeae NH.Cl, zaxe OOOruasl TO HHTeHCHBHOCTH 
KHCTOTOOOPa30BaHHA j1Ba APYrHX, POCIMX Ha NaNO3 4 ua NH,NO;. Hau6o- 
ce aPPeKTHBIIO OHOCHHTC3 JIMMOHHOs KHCOTbI OCYUICCTBIAJICA TPH IepeBo- 
Ae rpHOa a CaxapHble cpelbl, CONCPAKalHe, KpOMe CaXapa, TOJIbKO a30T; 
SH€Cb HaHOOJIbIYIO MPOAYKTHBHOCTh JLact rpHo, MpeABapHTestbHO BbIDOCIUHH 
Ha cpene c NH,Cl. 

PaccMoTpuM PH3HONOPHYeCKYIO CY ILHOCTb Mponecca MpOyuHpoBanyn 
TpHOOM JIMMOHNOM KHCAOTHI B 3aBHCHMOCTY OT YCJIOBHIT KYJIbTHBHPOBaHHA: 
L) B MepHog akTHBHOrO pocTa MHIleJIHA; 2) Np TpomouKeHuH MHHE€PavIbHOTO 
KUTaHHA vy BbIpociuero MHuenuA; 3) npn HICPpepbiBC B MHiiepa.IbHoOmM MHTaHHH 
MHlle1HA, 4) IpH nMOqKOpMKe BbIpocuero MHIlL@JIHH a30TOM. 


1. HPOAYULHPOBAHHE JIMMOHHOR KHCJIOTbI B NEPHOL 
AKTHBHOTO POCTA MHLLEJIHA 


[Ip temnepatype 32—35° 1 NPOYHN O1aPONPUATHBIX YCOBHAX NHTaTecip- 
HOH CPeLbl Wer OblcTpoe mpopactanue KOHHAMN Aspergillus niger, Ppaspacta- 
Hie rH H PopMupoBanue Ha TOBEPXHOCTH PAaCTBOPa K KONMY BTOPbIX CYTOK 
CIMIOIMHOH MWIeHKH rpu6a. 

B nepnogx akTusuoro pocTa Yruleno,, pacTBOpa B OCHOBHOM Ppacxomjyeres 
Ha HYAABI CTPOHTeJIbHOTO O6MeHa, Ha CHHTe3 HPOTOI.143Mbl 4 Ha O6pa3oBa- 
HH HOBDIX KJeTOK MHeua. Anrencusypiit pocT MOJOLOrO MHUeIHA compo- 
BOM AACTCSH Tak 2Ke, KAK 9TO MOKa3aHO PaHee OKypasckuit, 1939a u 6), ycu- 
JICHHBIM PaCXOROM YIJleBOa WH Ha JLbIXaHne. 

Ho KHcwoTOHaKkonmeHHe IPH STOM MNPOMCXOAHT BecbMa cy1a6o, NIpHUHHOK 
9TOPO ABJIACTCH HE TOJIbKO yCHJeHHad Tpata Caxapa Ha CTPOHTeJIbHDI 4 
SHCPreTHYCCKHH OOMEH y PacTylero OpraHH3Ma, HO Ht oOWland cla6ocTh MOvIO- 
oro opmMupyrouleroca MuuewHaA. 

Pactyliu# muuesuit cocrour 13 KJI€TOK, B OOJIbIIMHCTBe CBOeM HeCOMHeH- 
HO MMCIOWHX cule He yCTaHOBUBIUYyIOCA (bepMeHTaTHBHYIO CHCTeMy. 

B rakux HeO3PeBIIHX KleTKAaX OKypascxuil ¢ cotp., 1953: Pocrtep, 1950: 
Jilin u Bapuert, 1953) cogzepxKHTCH BecbMa aKTuBHaa rHOKO300KCHa3a, 
CNOCOOCTBYIOWWaA MPAMOMY OKHCJeHHIO TVHOKO3bI JO rIOKOHOBO!L KUCJOTHI. 
Bot mouemy cozepxKanue nocaeqHell B NHTaTeJbHOM PaCTBOpe H3-NOA AByX- 
CYTONHOFO MHUCIHA CocTaBAeT HO 30—50% or obmeii KHCJIOTHOCTH PacTBO- 
pa. Cogepskanue Ke JMMOHHOM KUCHOTH AOCTHTaeT MPH 3TOM TowbKO 50— 
60% of o6mefi KucAOTHOCTH. 

CremqyeT yuecTb Take, ¥TO HamHuye B NHTAaTCJIbHOM PacTBOpe u3iouo- 
THMCCKH KHCJIBIX COJI€H CIOCOOCTBYeT HaKOMICHHIO B HeM OCTATKOB MHH€PavIb- 
HOH KHCJIOTbI, B CBA3H C 4eM TOBbIIUAeTCH KHCJIOTHOCTh pacTBopa. Tak, 
HANPHMCP, B PC3yAbTaTe U30upaTeIbHOrO MOrOUeHHA azota 13 NH,Cl pv 
PaCTBOPC MOKET NAkaWIMBaTbeA CONAHAA KUCHOTA HaCTOAbKO 3HAUHTeIbHO, 
vTO HacTynae?T Marke Mpouecc camopaciawa u Kpoulenusa Bcero MHUCIHA, B 
OCHOBC KOTOPOPO €2KaT HEMPAaBHIbHOC My3bIpeanjHoe pa3pacTauHe Hu pacnaa 
KIeTOK rHqd rpH6a. 

Ilyri ocuoBuoro pacxoga yPIeBONa, AAHHOPO Ha MHTaHHe B HepHog pocta 
rpuOa, MpCAcTaBJeHbl HaMH Ha ynpomseHnolt cxeve KJI€ETOUHOTO OOMCHa Be- 
iecTBa (plic. 2, cxema 1). Uepes aBoe CYTOK NOC.1e MOCceBa KOHUANH rpH6uan 
MIe€MKa CO3PeCBaeT HaCTOJIbKO, UTO CTaHOBUTCA MPHTOANOH AIS HHTCHCHBHOrO 
OHOCHHTC3a JIMMOHHOH KHCJIOTHI. 
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P22 I. H. *Kypacckua 






[nrononHoban 
sAucnoma 





Puc. 2.. 3mencuns B OOMCHE BeHIecTB Y Aspergillus 8 3aRvcnMOcTH 
OT MeTOJOB CrO KYJILTHBUPOBaHHA: 


} —nepHod akTHBHOTO pocTa MHUEHA; 2 -- NpoOAKeHHe MHHCPa-IbHOrO NUTAHH Y BbIpPoc- 

iuero MHWenHa; 3 — MepepbiB MHHEpaAbHOrO MHTAaHHA MHIC.THA; 4 — MOAKOPMKA BbIpOcuicro 

MHI@IHA asoTOM, CILIOWHal MHHUR — SHEprHunpl  irponecc, MyYHKTHpHas — yMepenHili: 

A — anannuu; AK — acnaparnnonpan KHCOTA, B—Genox; f — rawTraMHHopan = KACIOTA, 

3 — 3amacubpie BeulectBa; A — G@-KeTOr1OTApOBan KHenoTa, Jf -— SiHMOHHad KHCI0TA, OQ. . 
o6o10uKa KaeTKH: JT — NMpOBHHOrTpaAHad KUCAOTA. 


9°, MPORMYLLUPOBAHHE JIMMOHHOH KHCJIOTbI B CJIYYAE nPOOJDKEHHSA 
MHHEPAJIbHOrO MHTAHHA Y BbIPOCWETO MUELEJHA 


Tlocye ABYX CYTOK pocTa Ha nutatembuoll cpele ccbopMHpoBaBuHica 
MHILeJIHH rpHOa CTaHOBHTCH CNOCOOHBIM K @KTHBHOMY CHHTC3Y JIMMOHHOH KH- 
CNOThI UW pasBuBacT 3TOT Mpollece 3a CuecT OCTaBUCcToOcH B pacTBope 3allaca 
ViIcBojla. 

Onnako TpomyipoBpanie KHGIOTbI Np TakoM 6eccMeHHOM KYJIbTHBHPO- 
Bau TpH6a Ha OAHOH WM TOH we HCXOJHOM MHTAaTeIbUOH cpe/le NpoTeKacT 
Bee Ke Cla6ee, UCM TPH CMCHHOM KYJbTHBHPOBaHHH, KOrta BbIPOCIUHH = MH- 
enit MepeBouuTCA Ha CaXaPHblH PpacTBOP OKypasckult, 1939a u 0; 1950, 
7KypaBeKknit u Tepentpesa, 1955 i rao. 1 1 2 nacTosmeii pa6otbt). Iipoxo.t- 
KCHHC THTaultst BbIPOCUIerO MHICIHA MHHepaiblbIMa COJTAMH IMTAaTCJIbHOK 
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“PCAbl MPHBOAUT K aJIbHeHWeMy Hapactaunio Macchi MHICGIHA H Wepenovne- 
(NTO KJICTOK MHHEPa-IbHBIMH Q/ICMeHTAaMH, YTO OCAab.1HeT ACATCIbHOCTh (ep- 
MCHTATHBHOH =CHCTeMBI, OOYC/IOBJINBAIOWeH  CHHTe3 JHMOHHOH  KHCJIOTHI. 
Anasloru4nyto KaPTHHY MepespeBaHuA MUWeMA H OCabaleHHA KiHC.1OTOO6pa- 
SOBAaNHA Y HeTO MbI HaOwOaeM H Mpu cMeHHoMm MeTOAe, KOr.a B 3aMCcHSIO- 
WMH CaxapHbii pacTBop BBO/LATCA Bce IACMCHTbI MHHepaJibHOro MUTaHHA 
(AKypasckuit u Tepeutpesa, 1955). Kak BugHo u3 jalHpix Ta6v. 2, KHCJOTO- 
OOPa3yioulad AaKTHBHOCTh MHUCAHA B iepecuere Ha e€AHNMIy CyxXOro Beca y 
(pHOa, MOYYHBINCTO JLONOHIITe-Thioc MHHCPacIbuOe NHTAHHe, MPUMePHO B Ba 
pa3a cladce, ¥em y rpu6a, tlaxorumBieroca ia CaXaPHOM PaCTBOpe C a30TOM. 
ITO POBOPUT O HecoMHCHHOli HUAKTHBaUHH (PepMeluTaTHBHOH cHcTeMBT, ooy- 
CJIOBJIHBaIOWleH CHHTC3 JIHMOHHO KHCIOTBI, H OO H3BCCTHOM (bH3HOs0rHUe- 
(KOM TepespesanHH KeTOK rpH6a nox BIMAHICM H36bITKA BIICCCHHbIX 3.1C- 
MCHTOB NHTaHHg., 

OO wHakTuBalnn u HepeSpeBaHHit MHUCIHA, Kak WoKa3ain HaOmozenua 
AKypascKoro u Tepeutbesoii (1955), MoxKNO cyqHTb H Ho TOMY, 4TO MOBTOD- 
HOC BBCHCHHE M10. MHUCJHIt CaxapHbix PacTBOpOB Nocae MpeKkpauleHusa Wo71- 
KOPMKH MHHCPaJIbHbIMH 3JIEMCHTAMH TOc1HOCTbIO yxRKe He BOCCTalaBIUBacT 
VTPaveHHylO TPHOOM HHTCHCHBHOCTb KUCJIOTOOOPa30BaHHg. 

Kak BJIMAIOT Ha OMOCHHTe3 JMMONHOL KHCJIOTbI OTeJIBUbIe BICMCHTbI MH- 
NCpasIbuOPO MHTANHA, MWOKA3bIBACT OUDBIT, MPpOBCACHHbIH NaMH COBMeCTHO Cc 
PumMkKOBOH (tab. 3). Toa onpit Bar MITLCIMH ABYXCYTOYHOTO BO3pacTa H 
‘dTCM KYJbTHBUPOBAaBIUHHCA Ha CaXapiloM PacrBope OAHH CYTKH. Cyxolt Bec 
rpHOa Toce ABYX CyTOK pocta 0,53 r. JIHMOHHOW KACTOTHI NOJY4eHO Ha mep- 
BOM CaxXapHOM pacTBope 3,82 r. Quemenutel nutans Aanbl B TOM KC KOJIH- 
NCCTBC, B K&KOM OIif BHOCATCA B MHTaTeabHblii pactBop. [3 onbita BHUc, 
{TO 1CMCHTOM, 3HAUHTC.IbHO \rHCTalouluM KHC/1OTOOOpa30BaHHe, ABIAeTCA 
(bocop. Ito orpunaterbioe BAUATIHE cbocopa yeu.1uBaercs pH BBeeHHH 
“TO B pacrBop BMccTcC ¢ a30TOM. HaHOoubulee ocnabenne CHHT€3a KHCJIOTHI 
MbI HaOJO4aeM B NPHcCyTCTBHH 3vIeMCHTOR a30Ta, (ociopa u cep B Opo- 
“UNIBHOM pactTBope. M3 7pyrux s1eMeCHTOB HUTA BBILeTACTCA A30T, KOTOPBHI 
“BOHM NPHCVTCTBHCM, MaoGoOpor, CTHMYIHPYeT CHHTC3 sIHMOHHOLL KHCSIOTBI. 
OcTadbHbie MICMCHTBI, TAKHE Kak MAPHH HW Katuii, ne OK43aJIH CYULCCTBeH- 
NOPC BAHAHMA Ha TOT Mpouecc, XOTH cae LyeT OTMETHTS H€KOTOPO? ycHeHne 
VHATE3a KHCJIOTBI B Cy4ae MPHMeHeCHHA KOMOWHAWMH a3oTa 1 MarHug. 

B ra6.1. 4 npeqcrapaleubt PC3y-1bTarbl allalu30B, MPOBEeHHbIX COBMeCTHO 
¢ Tepenrpesoli, no AuHaMHKe a30ta H (pocopa B MHC rpHOa, B 3aBICH- 
MOCTH OT HaJIIYHA STHX TEMCHTOB B OPOAHJbHOM PacTBope. S.lecb MbI BH- 
‘IM, ITO B OTCYTCTBHE a30Ta B cpeje B Hee MOCTeNHeHHO HauuHaet BbICLIATbCA 
d30T 43 MUUCH. Ip xan a3ota B cyOcTpate, HaoGopoT, or ycBaHBaerT- 
CA MHUCIHEM, MPHUCM NOCTYMWICHHe a30Ta YCIWIHBacTca B HIPucyTcTBHH (boc- 
(bopa u ceppl. B oTtanune of d30Ta, IOCTYNAcHHA ociopa u3 rpu6a B pactBop 
H€ lWaOsOMaOcb B TEYCHHC J1BYyX CYTOK, HTO FOBOPHT O GovIce NpoyHom 3a- 
KPCIWICHHH €TO B KeTKax rpH6a. Muuc.itit JOBO.1bHO <IcrKo YcBaHBal (bocop 
13 MHTATCAbUOH CPCAbl, MPUUCM KOLHUCCTBO ero B rpHOe NOTH vABOHocb. 
IlacbinenHe K1eTOK MHLeMA (OCPOpOM SbL10 MOUTH OAMHAKOBbIM KaK B lIPH- 
CYTCTBHH a30Ta, Tak H B Cro orcyTcTBHe. B P€3)-IbTaTe MOCTYMICHHA Pocdope 
P MHUGIMH CPO KHCMOTOOOPAa3yIOUAA aKTIBHOCTS Pe3kO NONH3Uacb. Tleemotps 
Ha TO, YTO B NPHCYTCTBIN asoTa, ocopa ui CEPbl KOIHUCCTBO O6pa30BaB- 
IWCHCH KNCMOTbI TO CpaBECiito c KONTPO1EM NOHH3I0Cb Ha 127, a Bec rpH- 
6a pH STOM yBeTIUHACH TOAbKO Ha 0,5 T, KOJM4CCTBO HNCHO.1b30BalIIOrO 
vdXapa OK43aMO0Cb TAKHM KC BbICOKHM, Kak IL B KOHTPOJIBHOM Bapuatire, 
‘AaBIUCM OO.TbUIO BbIXO KHCOTHI. Taxoli 6ocwoli PacxoW CaXapa lpn ac- 
SUMMA Cboctpopa OObsciisaeTeH yBecTTUeHHOTi SHCPrHeCH AbIXAHHA 1, KPOMe 
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124 Tr. Ho AypaccKua 


ee eine i i I ewe ee 





en a ES er a A So RS SS 





Bausinue gaemennice XUKEpAACNCeO MUNGHUA Ha CUHMe3 AUMOHKOU 





NaCl NH,Cl 


Jlo6arsennbie 32EMEHTDI 


KOHTpOJb 














a 





1 r Ha Kony 





13,61 | 13,80 


| lomyucHo 

JIMMOHHOH ees (eee aren! es Cae 
i 
\ 
F 
i 


0 K KOHTPOJIIO 





iat coho 100.0 | 101,4 | 125,4 | 107.4 





Cyxofi Bec MHUeJHA, T Bighe : 4,27 | 4,47 








nr er ee 





3,36 


Bpixo KHCJICTHI B HepecueTe 
na 1 Fr cyxoro MHLedHa 











IIpumeuvanue Bpoxenue Tpoe cyTOK Ha 90% -HOM pacTRope caxapa C lo6aBsekteM 


Coujee KCAUHECMEO npc Oyt{upceaHHou AUMCHHCIL KUCACMbL KACMKAMU Aspergillus niger 
azoma, mocpopu 





| 


Brereno pk Oposnsibypill Plosyucno THMOHHOR { 
DremMentH. pactrop, MF KHCJIOTbI BiixO KUCIO-) 
PRCACHHD eC Vcnonmp30nano| Th, % OT HC- ' 

Bb 6posHbAb caxapa, Fr |momb30BaHnoro’ 
Pasrrer azota | ocopa r % K KOHTPONO een 
ey 
Koutpoub 0,0 | 0,0 15,68 100,0 21 ,06 74,4 | 
N 143,90 | 0,0 16,32 104, 4 23,46 6954 i 
P 0,0 28,2 9,81 62,6 18 ,39 03,0 

N, P {28,4 | 34,7 7,74 49,4 20,39 38,0 

N, P, S 135,14 | 34,7 3,84 24,5 21,06 18,1 


TIpumeuanHue. Kyabtypa B KeNOax, Muiculalb FpHOHCH NJCHKH 4.35 gm? [een 
163.6 mr wv cede pa 17,8 mr. Krew Th (B mepecuete Ha qumcnpylo) ucayscno 1,39 r. bpo- 
loOaBKH MHHEPavIbiiblX BeCMEHTOB. OnbiT npofAcwpKascn ABce CYTOK. 


TOPO, MpeBpalicHHeM WacTH Caxapa B HeH3BecTHbIe HOKa OprahvwyeckHe BELL” 
cTBa HCHTpadbuoro XapaKkTepa (Kypasckut, 1939a). 

Hasiune B MHTaTeAbHOH cpefe COBMCCTHO a30Ta, CEpbi ll dboctpopa obecHe- 
UMBAaCT TIpodowKelHe CHHTesa GeKOB H, B HepBy!O ONePC/Lb, CMOVKHBIS ” 
Tuna HyksaconpotenzoB. TlepenouHcne KIeTOK PPHOa-KUCOTOOOPa3zOBate.!)1 
NpoTeHAaMH MpHBOAWT K yracaHHlo 6UOCHHTC3a JIHMOHHOH KHCJIOTHI. Ecte- 
CTBCHIO, UTO 9TA HHAKTHBAIMIA, CBA3SANHaA © cpespeBalHeM MHICJIHA (ne- 
penoicHvemM ero KeTOK He TONbKO a30TOM, Kak Moslaram Kocrplycs, HO 
OAHOBPCMCHHO H (bocipopoM), B SHAUNTesIbHOH CTeNcHH COXpaHactcA Mp 
nepesose FpHOHOH MWeHKH c¢ pacTBope, COMepKalllero ZOJbHbIC BICMCHTDI, 1 
CAaXaPHbIH pacTBop, JIMIUCHHbIM HX. 

OcuopHad Macca yraiepowqa B HepHo,t HpomoKalOWlerocd MUHCpaJbuOre 
dutauus pacxofyetcd rpH6oM Ha pocT KACTOK H Ha TOBbDILUeCHHOe AbIXaHltt 
(OkKypascknli, 1939a 6), Ha OTMOXKCHHe 3aNaCHbIX BeUICCTB H, 8 Maou 
eTeneiil, Wa CHHTC3 JHMOHHOHM KUCJIOTHI (puc. 2, cxema 2). 
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O npupode cuxte3sa AuMoHHOu KucaoTe y Aspergillus niger 125 


Ta6auna 3 


KucAombl KAemKamU éBoipocueco epuba Aspergillus niger (um. 6/5) 


TT 
(NH,),HPO,, 





















































| mao, [wana] Sues | sue | gers | SHirase | guar | enue 
13,49 9,45 7.55 16,79 13,84 9,06 | 15,31 | 4,07 
9.2 | 69,4 | 128, 123,4 101,7 | 66,0 | 1424 | 33,6 
NE CHT, Ge Gan AeA Sen! RRO Eee 
3,92 | 3,04 | 4,88 184 | 4,11 | 4,22 | 4,09 | 0,16 
3,44 | 2,67 3,09 3,47 3,36 2,14 3,74 0,86 




















MA KCpabHbIX 3eMeHTOB. Tomah rpu6uoh m1éHKn 0,8 aM2, o6bem pactsopa 160 mua. 


Ta6auua 4 


(ium. Ab 6/5) @ saeucumocmu om npucymembusA 6 OpodurbHom pacmeope u yceoenua epubom 


ue cept 
San Sennen 
; Biixod AHMOH- J[unaMHkKa a30Ta, Mr J\unamMuKa docbopa, wr OtHoute- 
Cyvxol Rec HOH KHCJOTHI N 
MHUC JH 51 B B Tepecuerle Raf HHe DP 





KOHILE ollbita, jt 7 CVXOro MH- 





| E UCAHA 3a OAH] cogepKaune | HSMCKeEHHE coacpwanhe ; HeMcHCHHe | B MicHKe 

CYTKH, Pr B MHICAHH COMED *K AHH B MHIUCAHH COM pKa kHA rpu6a 
B MHUCJIHH B MHUCMHH 

0,46 1,99 153 ,9 —9,7 18,4 +-0,6 8,8 
2,49 ay 230,95 66,9 16,9 —0,9 13,7 
1,66 fece 156,4 —7,2 31,4 -+13,6 0,0 
2,09 0,97 290; 2 +74,9 33,4 -1-15,6 7,1 
| 6,07 0,45 203 , 4 -+89,8 30,3 -+-12,5 8,4 





ABYN CYTOK pcCTa CyxoH Bec MHueMH paBeH 2,41 r. CogepsxkaHue a30Ta B HeM paBHaAsOch 
KOHAC OCYMLCCTBTOCL Wa 270 MA pacTeopa, cogepaauero 16,04%% Caxapa H YKa3aliHbie 


3. MPOAYULHPOBAHHE JIAMOHHOH KHCJIOTbI B CJALYYAE MEPEPbIBA 
MHHEPAJIBHOrTO NUTAHHSA MUHLLEAHA 


JaMcHa MHTaTebHOrO PacTBOpa H3-N10,1 BbIPOCIUeroO MHI@IHA Ha KOHILEH- 
IPHPOB@HHBIH PacTBOP caxapa, JIHICHHbIT MHHepaJibibix RI€MCHTOB, TIPHBO- 
HT K PCSKOMY MPCKpal{CHNIO POCTOBLIX MPOMeCccoB HK OCNAaGeHHIO AbIXaHiisi 
(pic. 2, cxema 3). B oreytcTaue a3ota, cepbl H (boctbopa B cpesze mpexpa- 
WacTCA cHTiTes 6e1KOB. Bosnukact Tak Ha3bIBaeMblii OTKIOHCHHBI O6Men 
PEMICCTB, HaCTYNaCT liePCnOTHCHHC KTCTOK Tpu6a MPOMOKYTOUNBIMH MpOsyK- 
YAM MPCBPaNlCHHA YRICBOLOB, Tle HCkKAOYeHA BO3MO2KHOCTb, UTO B JLANHOM 
CTY ae TAKHM HPOAVKTOM MOMKCT ObITb U-KCTOIIOTAPOBaA KHGTOTAa, Taloulast 
(PH AMHAUPGCBaNHi MHOTOMHUOBVIO KHCJIOTY, ABASIOULYIOCH OLHOH 13 BaXKHeli- 
NIN A@MUHOKHGIOT B CTPOHTGIbeTBe Ocdka. B cBagH ¢ 3THM BO3HHKaeT 6.10- 
KNPOBKa (PCPMCHTATHBHON CHCTEMbI NpPOAYKTaMH pacnata yraesojla B ITOM 
ITH B OOWee PAaHHeM 3BeHe WHK1a TPUKapOONOBBIN KHCAIOT. 

Tak Kak B 9THX VoIOBUSX TpHOHad W1eHKa Haunacr BecbMa SHCPray 


a 
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APOYIIPOBATb JIHMONUYIO KHCTOTY, TO CCTb OCHOBAIING mpesqnoaratb, Yo 
Mpouece MAKOMACHHA MPOMCAYTOUNDIX HPO.TYKTOB, peBbIMNaloululi Wx MOTpes- 
NCHHC, {LOCTHTaeT B JAHHOM CJTyuae YPOBHA JUtC-AKONHTOBON KicloTbl. Baa-_ 
rojlapa x%e O.1OKHpOBalHIO aKOHHTASb, KATAIH3UpYIOULCH PCaKUHIO JTHMOH- 
Had KHCMOTA—UHC-AKOHHTOBAA KHCIOTA, MPONCXOAMT TMepenosIHeHHe KeTOK 
MHILCJIINS JIIMOUHOM KHCIOTOH, KOTOpad 3aTCM HayHNact OOHJIbUO BbLACTATHCH 
H3 HHX B OKPYKalOulNH PacTBOP. 

OAHaKO BbICOKad KUCOTOOOpasoBaTe.Iblad JEATCIBUOCTh MHILETHA mpo- 
AOJKAaCTeH CpaBHUTCIbHO Hego.ro, "Hcpes 9—4 cyTOK HacTylacT 3aMeTHoc 
YMCHbINCHHC KO.TNACCTBA npo,ywipyemMol TpHooM JUMONNOH KUCJIOTI. ITO 
OcdabACHHe KHCLOTOOOpasoBaHHA Tporpeechpyer B MacIbiHeHIUCM, HecMOTps 
Ha TMepHORWUCCKHC CMCHbI CTAapbIxX MO.LYCOPOKCHHBIX CaXaPHbIX PacTBOPOB 
Ha HoBble. B rads. 5 1oka3saHo, UTO MUUCH, KYcIbTHBUPOBaBIUKHCA Ha Ca- 
xapHomM pacrBope 6¢c3 a3oTa, Ha 7—8-e cyTKH Tipowecca HMC. B TPH-LIecTb 
paz GOollee NM3KY!O KHCOTOOOPasYIOLMLy!O AKTHBUOCTS (B MepecueTe Ha cyxolt 
Bec), UCM MULCH, MOTYYHBINHH a3or. O;NOBpeMeHHNO rpuOHan TWrenKa © 
MOBCPXHOCTH MWepectacT ObITb cHemKHO-OeCnoH OarolapsA MpONHTbIBAaHHlo 
pacTBOpOM, Ha KOTOPOM OHa [laBaecr. 

Vi3pectHo, uo OeIKit W1a3MbI WaXO.AATCA B HEMPCPbIBIIOM ABH AKCHHH —~ CO- 
3nlaHuu Hu pacnaye. Jia HX BO3OOHOBICHIA HeOOXOAUMO CO3MaHHe HOBDIX 
auiioKkucot. B jalHoM cslyuae 3TO TOUTH MCK.TOUCHO BBHAY OTCYTCTBHA 
a3oTa B CyOcTpaTe, a OMOCTOPOHHHN pacnay GC.IKOB K1e€TOK IIpOOJKaeTCAa 
C BbLICACHHeM aMMHaka, KOTOpPDI HOO YacTHYHO pcyTHAH3SHpyeres, JH60 
BbIXOJHT H3 MHILGIHA B BHe MOYWeBHHbI HI AMMHAuHOH COM JIHMOIMHOU 
KHCJIOTHI. DC3A30THCTHIC OCTATKH AMHHOKHCSIOT MOTYT ObITh OKHCACHBIE JO CO2 
nu H.O. Bunumo mostomy y rpH6oB po,la Aspergillus, oTH4aIOUINXCA MOBBI- 
MICHHOM HHTCHEHBHOCTHIO (PU3HOJOPHUCCKUX MPOUCCCOB, B YCJOBHAX HEAOCTAT- 
Ka a30Ta B CYOCTpaTaX {JOBOJbUO ObICTpO HaGsMOMAIOTCA Wa TOsIOrHYeCKHC 
SBIICHHA — CcI@ICTBHC OUCBHANOFO Hapyllenlia CBOMCTB MOTyMpoNMdacMocTi 
y MOTPaHHMbIX CloeB MW1a3Mbl — H Ma,Tenie (pepMCHTaTHBHOM KHC1OTOOOpa- 
BYIOWICH AKTHBIOCTH K/JICTOK, 

[lecMoTpa Ha Mpekpalkeiie AKTHBHOTO HaKOIIeHyn KUBOH MAaTepHH, Bcc 
rpi6a Ha wicTOM caXxapHoM pacrBope Bec AKC YBeIHUHBacTcsA, UTO MPOHCXO- 
JUIT, OUCBH;UIO, 34 CUET OTOREHMA B KACTKAX 3allaclibIX BCULECTB. 


4. MPOLYLHPOBAHHE JIMMOHHOH KHCJIOTBI B CJIYYAE NOAKOPMKH 
BbIPOCIIETO MHLLEJIHVA ASOTOM 


TIpH 3aMcne MHTaTeIbHOro pacTBOpa MOT RbIPOCWICH TPH6OHOM MACHKOH 
KOHICHTPHPOBAHI[bIM CaXapHbIM PaCTBOPOM C MoOaBeleHHCM a30TA TaKKC 
MApUOsTalaRIIBalOTeA POCTOBbIe Wpomeccbl i ocla6aseted jbixanie. Ho B 
IpPHCYTCTBUN a30Ta B CaXapHOM PacTBOPe CHHTC3 JMMOMHOH KHCJIOTbI KJIeT- 
KaMH rpuGa ocyilecTBAIACTCA Ha6oace aKTHBHO HB TCHCHHe BeCbhMd IIpo- 
AOSOKUT@EHOrO Bpemeimt (Tab1. 9). 

[lasumune MoctOAuHOro U36bITKa a30Ta, OYeBHAHO, OOccNeyHBaeT Hempe- 
DbIBNOC BOCCTANOBACHIC H MepecTPOHKy H3SMCIHAOMUINCH OC.IKOB Wwa3MbI 1YTCM 
NPHCOC[HHCHIGT HOBLIN, AMHHOKACIOT 1 aMUHOTpyill B3aMell yTPaucHbIxX B 
npolleceaX paciiala O€.1KOB. 

3BClbs WK1a TPuKAaPpOONOBBIX KHC.1OT —— HNPOBUNOrpadad, G-KEPOTIOTA- 
popas, a TakxKe (pyMapoBad iW WaBeteBoyKcyCHad —- Lalor Np AMHIIHpo- 
BAHHH COOTBCTefBCHHO Adlallitll, TOTAMHIIOBYIO H aclaparilOBy!O KHCJIOTBI. 
PlepcuncacHitble AMHHOKHCAOTbE HCMOCpeACTBCHHO HITE TYTeM nepeaMHIHpo- 
BaHHS OOYCAORMIBAIOT HCOOXOANMOe TOMO TeHHte (ii MOJLLepKaHHe B aKTHB- 
HOM COCTOSIIHH) MOJ[BHOKIIDIX 6CIKOB 2KHBOH MAaTCpHH. 
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a 


B 93TOM, B NepBylO OYepe ib, HAO BHeTh ocoGboe CTHMYJIHpyloulce jeH- 
CIBUC a30Ta Ha Mpollecc OOPa30BaHHA JMMOHHO;j KHCOTHI. M36pIToK BBO.NH- 
MOPO € PaCTBOPOM a30Ta MOKeT G6bITb NPCBpalleH BHYTPH K.ICTKH B peseps- 
HY!0 OO6C3BPeKEHHYIO [LIM XAKUBBIX KICTOK @OpMy TuwOTamMHHa usa acllapa~ 
rua. 

Kovlu4¥ecTBeHHO 9Ta NOTPeOHOCTh B a3z0Te (Kak H B OPpraHH¥ecKHX KHC.IO- 
Tax) 331€Cb BecbMa Mala, HO 6e€3 a30Ta, a CJICTOBATeJIbHO, 6C3 BOZ00HOBIe- 
HHA OCIKOB OANOCTOPOHHHi NPOTPeCCHPYIOMMMH pacnam ux NocTencuyo Tp 
BOJUIT K WaTO.1OPHYCCKIM ABSICHHAM B Op- 









PaliigMe rpuOa WK Nadenio mdepmMenratus- 70} Be 
HOH @KTIBHOCTH B Cro kKwzeTKaX. , y, 
CAOKUBIC docWopcotepaalMHe  GevKi! bO) f 
MCHCC MOABWOKUBI, IIC3TOMY IH coxpalie- are | / 
MHA AKTHBIOL KUSICTCATCABHOCTH Y BbIpOC- B50 p é 
WeH Hf KYIbTHBHUpPyeMoli ara CaXapHoM & / / 
PacTBOpPe TPHOHOH MWieHKIE eT TIOTPCONOCTH S 40 
B Wocope. TpucyrerBue B KeleTKax rpu6a * 
KOMILICKCaA 113° M@MPepbIBHO BO306HOBIAC- Soy 
MBIX O@TKOB Mpeqoxpanser Mmuuestuit oc = 
noTepy docdopa. S 
Tako Bapiant KYJIbDTHBHPOBaHHSA BbI- a 


pocmero rpHOa cosjaeT HW 3yecb OTKOTeIL- 
HbIH =OOMeH ~-BeltiecTB, NPHBONAWNH = x 
OOWJIBHOMY BbLIeeHIHIO NPOAYUHPyeMol JH- 
MOHHOH KHC.IOTbI (puc. 2, cxema 4). VWs- 
ObITOK YI.ICBOOB OTsaraetca B BHC 3a- 
NaCHBIX BCWUCCTB -—TJINKOrella Mp, 


Kas 
see) 


&S 





72345678 
Cpema , CYINKU 


Tlepuonuyeckoe BEBE LeHHc H3-"10;. KHC- 
lOTOOOPasyloulelt rpHOiol mmenky I1O.TY- 
COPOXKEHHBIX PacTBOPOB H BaMeHa UX cRe- 
MUM OPOUUVIBHbIM PacTBOpaMH, 6o0rarTbi- 
MH CaXapoM, elle B OaIbutell cTenenny eru- 


Puc. 3. Kucaoroo6pa30Banne i 

Aspergillus niger (ut. No 6/5) 

B 3aBHCHMOCTH OT MeTOa ero 
KYJIDTHBHPOBAHHa: 

/--- Ip MHorocMeHHOM MeTone; 2 —-- 


MPH ABYCM@HHOM: 3 — IPH OJTHOCMEH- 


MYHPVeT CHHT€3 <IHMONHOH KHCJIOTHI BR HOM, 

KICTKAX MHUCIHE (A7KypaBcKHit, 1950; dKy- 

Papexuh u Teperrpera, 1955). B esasn © otiuy MHOPOCMCIHbIT M@TOX Kyelb- 
TUBHDORAHHA TpHOa, MpakTHKYeMBIT O6bIMHO MPH COP@KHBANMH HH3KHX 
(2 CM) G10eB CaXxapHbix PacTBOPOB, OOccHeulBacT 3a 8—10-cyrouHbIit lepH- 
0.4 KHCNOTOOOpa30BaHHA MpHMepHO BABOC OOJIBINYIO MPOAYKUNIO AMMOHHOii 
KHCJIOTbI, YOM OAHOCMCHIIDbIT MeTO! (pic. 3). 

Kak BHAHO H3 JaHHbIx Ta6.1. 6, BbICOKHH yposertb KHC.1OTOOOpa3soBaHna y 
rpi6a Mower GObITh odecneuert NCPeCBOAOM BBIPOCWeH TpHOHOH MAcCHKN Ha 
BbIcOKHH (8—10 cM) cutoff KOMMCNTPHPOBAHHOPO CaxapHoro pactBopa ¢ 
a30TOM, 

YcHACHHOe MPOAVUHPOBaNHe AMMONHOT KHCJIOTbI OOCCIICUHBaCTCA B 3TOM 
CTydae Ha OOIce MpCdaoOMKuTeIbHOe Bpema YBCIMYCHHCM 3aMaca Caxapa Hn 
CHHAKCHHEM TOPMOSALLCrO BAISHAA Ha 93TOT Npowecc MPOAYKTOB X*KH3HeICH- 
TCMDHOCTH FpHoa Oslaroxapsa Aubby3ann ux B pacTBop. 

Kak MOKa3acIH iran HCCICLOBANIIS, BbICOKHIT VPOBCIIb KHCAOTOO6Pa30- 
Baits BO2MOMKCH WH Tp SccemeuioM Merote KWIDTHBUPCBaEIA Tp6a. Byron 
CIVGae AKTHBIbIT WT. 6/5 rpu6a Aspergillus niger KY.IbTHBUPYCTCH Ha BbI- 
COKOM (8—10 em) coe epee cneiuanpyo NOLOOPalHOrO cocTaBa: Moue- 
biibit — 1,52 r; NH,Ci-—0,3 r: KH.PO,—0,25  r: MegCls + GH20—0,97 ¢- 
Na ,SO,4— 0,036 r: £nSO,g+ 7H20 — 0,025 pr yy FeSO,-7H.»O — 0,0125 r p 
L000 ma 17,5-11poueutuoro PacTBOPa caxapa (pl-2,05). Ha taxow pacTBope 
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Ta6anua o 


, ) -ucaomoobpa3zoeunua y Aspergillus niger 
Bausnue npucymemeus azoma @ OpcduabHom caxapHemM pacineope Ha npouece Ku p y Asp me 
(Ount B cTakanax. Kyabrypa MHorccMeHHas. Tlacmaib rpH6nolt maenku 0,7 aM’, BHICOTa COA pacTBOpa”™ CM 
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2. oY Ber none. 
= Gs Ly 7—8-e cyTKH HO JIHMOH HOH 
Tlocne AryXx (ue. PIO 3—-—4-e CyYTKH S—-b-e CcyTKH i KHCJIOTbI 
C\TOK PocTa : 
—_—_—| _ ~ 
[Hasmene acotay ™ - ae: Jed alacne = bak ti 
; ‘OAH AS HOM aro — : i t Ras oe 
@opMa azetTa B Oe ne = mee a ik 5 ="vo a ‘ KuCHOTE, | = ~ |e se? e 
BOUMTUTOAbHOM| a 7 a PN Cl) = = yO So s= oi. egte oe Oe rir ¢yxoro oa } ez ae k = 
pacTeECpe 25 ye a =e aT e208 = 5 pea es cee ee sw |peca rpu6a =O a oeSsg= Ds 
=5 =o os cS Crow ol es SO jf aSSGox| C5 oO 3a OHH sa eet ee coe ~ 
=e Ce So | SS |BeRrzE] 22 eos |S Coe) ee aS CYTKH = 5 Sag lS DaS 32 
an ee aS oe | EScCeES| &e | CE lex che! ax OG Bx | Go |sxuce 7 
Sh oa : 
| a ee es ee ae tae ee ee We ate 
| | .- 13,18] 3,49 2,07 {14,71| 3,97] 1,98 | 14,86 5,48 1,07 14,66}6,70,; 1,20 | 957, : 
\ 
. 
1, : < ‘ pn ep ep ee ; 
Cl {,04 | 2,93 
. 4 ? 
! ; 18 | 27,50} 100,0 
! | — 140,88) 3,16 | 1,78 [10,35] 3,57} 1,54 | 4,24{ 4,98) 0,50 | 2,03 /6,16) 0,18 |e7, | 












10,4316,10} 0,93 | 45,15] 191,2 


a oo 


2,60 411,63] 3,58} 1,63 i 9,18 1,19 


NEGNOg | 1,09 | 1,33 





3,03] 4,21 | 3,63 | 4,99 0,46 2,14 16,02} 0,18 | 23,61] 100, 








+ 8,90 
NaNOs 0,53 | 0,86 | 





2,27 2,83 po 2,70| 1,99 | 9,29 | 4,20 1,35 8,90 15,15) 90,95 |36,97| 198,2 


i oe 





\ { ‘ 
-— | 7,05 11.56! 2,61 | 6,03 2,02: 1,88 | 2,71 
| | | i 





| 100,0 
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0,37 18.65 
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Ob MomyyeH, Kak 3To BUINO B NOCIeAHeli CTpOKe Tabu. 6, PeKOpAHO BBICO- 
KHH BbIXOJ JIMMOHHO: KUCHOTbI, HOcTHrawomul 1000 rc | M? rpHOHOH meHKy 
B CpCAHeEM 3a OAHN CYTKH mpowecca. Takas Bricoxag AKTHBHOCTh rpv6a, Ha- 
XOAAIMCrOCH OeccMeCHHO Ha HCXOJHOM pacTBOpe c MHHEPaIbHbIMH COJIAMH, 
HUCKOJIbKO He MpoTHBOpeuMT HaWIHM NpeAbLLyuLuM Paccy#xKteuuam. B 93Tof 
cpele KONIWLeHTpalng ocopa ymenpmena BABOC, COMep Kalle CepbI JLOBe- 
ACHO AO BO3MO%KHOrO MHHHMYMa H, BMecTe c Tem, COXPaHell H36bITOK a30Ta, 
TMpHyem 90% ero gano Bp Buse MOYeBHHBI. Ha 9stog Cpeze Bbipociuaa rpu6uaa 


Ta6auua 6 


SuateHue Bbicomel caoa AYAIMYPAAHOZO pacmeopa ax KUCAOMOOOpasyiouei axmusxocmu 
epuda Aspergillus niger 
(ut. 65. Onpit p CTakaHax) 


ee ea ee eee 
: | aft 
Hoavueno aumMonno}} 


| | 

| KUCJIOTBI, F | ; CHHTeanpoe 

i Bbic CoremxKa- | '  Cyxol Bec , BAaHO JIHMOH- 

‘ i . oh a, : 

Meton KYJIBTHBH PoBa- | ene ae ‘HHE Caxapa, ' MHReTHH B |! How KHCAOTHI, 
[ 





HHS a 4 8 PACTHOLE | cftm?.s epen-| KOHWE ONbITa, | rir cyxoro 
, CTBOpa, CM, % 3 BCeTO HEM 3a OFNIT | r TpHOa 3a ogna 
| ¢4 om? CYTKH mpouec-| CYTKH 
ca 
| | 
See ae eet 
OAHOCMCHHBI, Boe 2 25 37,99 379 ,0 7,08 1,07 
fi les H 4A 20 09,37 Jas 7 8,96 1,38 
CYTOK OpoxeHHa 5 20 69,79 697,9 9,99 1,48 
6 20 80,62 806 , 2 11,03 1,57 
7 20 87,51 875,41 11,10 1,70 
8 20 00,82 908 , 2 tA gate 1375 
Y) 20 9214 921,4 12,05 1,67 
i 
Becemcnnuili, 9 cy- 8 750 914,42 1015,8 | 42,29 1,65 
TOK pocta HM Spo- 


*KeHHA | 


MICKA MHTAeTCA B OCHOBHOM 430TOM H A@AKTHBHO CHHTC3HPyeT JIHMOHHYIO 
KUCOTY. Quenb Mabie KosMyecTBA (pocopa, noctynarumero zp Pe3V.IbTaTe 
AMPPY3HH 43 HMKHAX CAOCR PacTBOpa B MMueuuli, Tpatatea na PaBHOMep- 
HbIH, 34MCWICHHO HAVULAT poct HOBBIX KTCTOK H NOTOMY H@ SBJIAIOTCH ToMe- 
XOH Min OxOcHHTe3a ANMONHOT KHCOTBI, KOTOPBI JWINTeAbHG NOJULC Dp KH- 
BacTCH Ha BbICOKOM ypoBie Olaronaps H30bITKY B cpeze yrieBola, a30Ta u 
OTHOCHMTeJIBHOMY HELOCTaTKY octiopa u CeDbI. 

C.1ChyCT OTMETHTH, uTO Mpeoolalanue B MHTaTebHOM cy6cTpate a3ora 
Ha (ocpopom Haxosur COOTBCTCTBYIOULeCe CTpaxeHue HB CO,LCPKAHHH 3THX 
IHCMCHTOB B CaMOM MHeTHH. IIpuyem yem pore OTHOUWICHHE COiCDKaHHA 
B MHUCIHT a3cta kK chocibopy, tem GRTHBUCC, KaK 39TO BHAHO H3 aHaviN308 
(CM. Ta6a. 4), HPOTCKaeT H OHOCHHTe3 JIHMOHHOLT KHCJIOTBI, 

Takum o6pa30m, nato NOJaraTb, YTO Oonee HIN Merec 3HAUHTeJIbHOe 
O€Paz0baline MuMONNct RUCIOTE! HaO.OjaetTca mpy OTKJIOHCHHOM O6MCHe 
BCHICCTB, BOSHHKIUCM B pe3yabTate IP€KpauleHuA CHHTe3a GeaKop y ADYTHXx 
CTPYKTYPULIX BeulecTB KIcTKH. B 3toy CTytae MPOAYKTbI pactaza yruicBorop 
HOT BO3ACHCTBHeM cnenud@uyccKol} AONOMUNTEIBHOH epMeHTaTHBHOl ¢cy- 
CTCMEI MOTYT TIpeBpaulatped p HCKOTOPbIe CTaOHJIbHble BeULecTBA H, B 4acT- 
HOCTH, B .IMMOHHYIO KHCaoTy. Haauuye ipowecca OOpa3oBpanua HMMoHHOd 
KHCJOTHI B LHKI€ TPH- HW JHKapOOHOBbIX KHCJIOT ONPeAeAeT TECHYIO B3aHMO- 
CBA3b 3TOrO Mpouecca c OCHOBHbIMY (pu3sHOsIOrH4ecKHuMH CTOPOHaAMH euHOrO 


9 Tpyan Hu-ra MHKpoOuonoruy, Buin. 6 
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O6MCHa BelleccTB B KJICTKC —~C OCIKOBBIM H YrleBOTHbIM OOMCIIOM, C ABI 
xanuem u Tt. A. Tip a3ToOM culeayeT yuecTb, YTO, HalmpHMep, ocmabsenHe 6eJI- 
KOBOFO CHHTC34 B KACTKe He OOABATCBIO KOMICHCHPyeTCA KOTHYECTBEHHO 
(fo yraiepoly) paBlIbIM o6pa3s0BaHiem JUIMOHHOM = KucaOTHI. B MOJIOOM 
MMHCANH CHHTC3 KHCAOTbL MOKeT 3HayHTCABITO mpeo6iataTb. Flao6oporT, B 
CTapCIOLeM, TepCKOPM.1eHTIOM (poctpopoM H cepoH MHHeIHH B CuTy HNakTH- 
BallilH (epMeHTATHBIOH CHCTCMbI Hpekpallenve CHHTC3a 6es1KOB TWla3Mbl yxKe 
He COMPOBOMTactTes BCNbILKON Kc loTOOOpa3suBaHua. 

LitencHuBiocTp MposyukpoBaHid HHMOHHOll KHCJIOTHI TPHOOM HaXOAHTC# 
8 3ABHCHMOCTH OT YCsIOBHA KyJIbTHBHpOBaHls H BO3SPaCTIUBIX oco6cinoctell 
MHILcMis. Sualhe MpHpobl OHOCHHTe3a JMMONHOM KHCOTBI MOSBCATACT ile 
PABAATh AWHUSHEACATCABHOCTHIO rpH6a c¢ Weblo MOYNCHHA MAKCHM aI bIbIX 
BbIXOAOB CC Ha MpoU3BOACTBE, 


B bDIBO JI bl 


1. CHNTe3 IHMOHHOL KHCOTDI B K-TCTKaX rpu0a pola Aspergillus sBa1acTcs 
CHOMKHbIM (bepMeHTaTHBESIM OKHCTHTCelbHO-BOCCTALOBHTC.IbHBIM =—NPOCCCOM, 
HaXO/IAULMCA B TCCHOM CBA3H C OOLLUM OOMCHOM BCHICCTB Ila3MbI. 

9. Tipu mpeKpauleHuw akTHBHOTO cuHTe3a OGIKa I.1a3Mbl HW ApyrHx 
CTpyKTYPHBIX BellecTB B IpucyTCTBHK H3ObITOUHOTO KOMHUeCTBA Caxapa 
B cyOcTpaTe B KJICTKAaX rpHOa BO3HHKaeT Tak Ha3bIBAaCMblit OTKJIOHCHIIDIi 
OOMeH BeLICCTB, B PC3yJIbTATe KOTOPOrO MOKCT HaKalHBaTbcaA HW JMMONTaz 
KHCJIOT A. 

3 Monorolt, sHcprigHno pacTyulHit Mule TpH6a OCHOBHY!IO Maccy 
moTpe6snemMoro yrvieBo-ta TpaTHT Ha CHHTe3 CTPyKTYPHDIX BELILCCTB KJIC- 
TOK H ycHulelioe AbixXaHHe. CHHTe3 JHMOHHOH KHCJIOTbI MpOTeKdc}T BCCbMa 
cago. 

4. TIpexpantenue mitTanHa BbIPOCMerO MUHILC.THs MHHCPaJbHbIMH  QJIC- 
MCHTAMH ilpH CMeCHHOW KyJIbType OrPpaHHYHBacT PoOcTOBbIc Mpoweccel, pe3ko 
CTHMYJHpyA OHOCHHTC3 JMMOHHOH KHCJIOTHI. 

5. Jico6apka B CMCHHDbIU caxaplblii pacTBOp a30Ta o6ycslOBIHBaeT 60- 
nec AKTHBHOe H YyCTOH4HBOC o6pasoBaHHe AHMONHOM KUCIOTDI KICTKAMH 
rpuoa. | 

6. Tlonoamuenve 3amaca moTpedszemoro rpH6om yraepola WH ylaJIeHHe 
NPOMYKTOB CPO KHBUCTCATCABHOCTH, TOPMO3AIMHX CHHTC3 JIMMOHHOH KHCJIOTHI, 
CTHMYJHPyIOT Mpowecc. Sto mocTuractca MpHMCcHeHHeM MHOFOCMCHHOrO Me- 
TOla KYIbTHBHpOBaHHA Ha NH3SKOM (2 cm) culo CaxapHbIX PaCTBOPOB MJ 
OMHOCMCHHOPO --- Ha BbICOKOM (8-—-190 cm) coc caxapHOro pacTBopa. 

7. W3oprroultoe cHaOakKelive BbIpociuero MHMLLCJTHA 3JICMCHT@MH MHIMCpaJlb- 
HOrO MHTalua, ocoOcHHO (hocpopoM H cepoli, BeeT kK Pe3KOMY Oca OJICHHIO 
6uOCHUTC3a JIMMONHOH KHCJIOTBI. 

8. BplcOKHH YPOBCHb KHCOTOOOpA3Z0BaluA Y rpi6a BO3MOXKCH H B MPH: 
CYTCTBHH 9ICMCHTOB MHHCPadbuorh HnTailHa MpH ycsOBHH GeccMCcnHOro KY-Ib- 
THBUpPOBaHliA cro ia BpicoKom (8—10 cm) coe NHTaTe@biuoro pacTBopa, 
comepKalllcro MHHHMaJIbHbIC KoMueersa cepbl H (pocpopa. 

9 Oruomenne aGCOJHOTHOTO CO-Tepatalia a30Ta B TweKe rpui6a K CO- 
Aep:KallHlo B Heit (pocopa sABAHeTCH WOKa3aTCJleM KHC.IOTOOOPa3YIOWICH ak- 
THBHOCTH Minectusd. Uem BbIlie 9TO OTHOIMEHHC, TOM @KTHBHece mpoTeKaerT 
OUOCHHTC3 JIMMONHOH KHCJIOTBI. 

10. Tlosnanve (pustovlorHyecKOH MpilpoAbl Tipouecca CHHTe3a JIMMOHHOH 
KUCHOTh! KileTKaMH rpHOa AacT BO3MOMHOCTS JlOOHTbCA MOJLYUCHHA MaKCH- 
MaJIbHBIX BbIXOJOB JIMMOHHOW KHCJIOTbI MYTCM cosaHHa OvJlarONpHATHBIX yec- 
OBHIi JWI CFO KYJIbTHBHPOBaHHA B YCOBHAX NpOH3SBOACTBA. 
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E WF. KaaaduruKkos 


BUOXHMHYECKHE H ph3HOJIOFHYECKHE OCOBEHHOCTH 
rPHBA ASPERGILLUS ORYZAE 
HU BIIMAHHE YCJIOBHM ETO KYJIbDTHBHPOBAHHA 
B MPOH3BOACTBE HA OBPA3OBAHHE AMUJIOJIUTHYECKHX 
HW MPOTEOJIUTHYECKHX ®EPMEHTOB 


(YKpanuckali Ha y4HO-HCCACHOBATEIPCKHIT HHCTHT YT 
MUULeEBOH MpOMbIIIIeHHOCTH, XaPbKOB) 


34 mocaenHie TOj[bl B pasJINUHbIX OTPacJAr SIPOMDILIJIeHHOCTH, lepepa- 
6aTbIBalOUlelt CbIPbe PacTHTebHOrTO HM AKUBOTHOTO Mpoucxox*KMeHHA, BCe B 
Bonbilelt Mepe ompemerscrca HOBOe HaMpaBACHHe B TEXHOJIOTHH, CBA3AHHOe 
C HCNOb30BaHHeM (PepMEHTOB TJIECHEBDIX rpu6os. Ilo OTKPbIBaIOWMMCA TEX 
HOMOrPHYCCKHM BO3MOMHOCTAM H JKOHOMUUeCKOH sdiCKTHBHOCTH STO HalipaB- 
neue BCCbMa MepCNcCKTHBHO H 3acJyxKHBaeT CaMOTO cepbe3HOro BHHMaHHaA. 

TlpHMeneniie TpHOHbIX MpenapaToB B HPOH3BOACTBe He NpOCTO BOCNOMHACT 
qacTo OULyULaeMbill HCOCTATOK (pepMeHTOB B fepepaOaTbiBacMOM = CbIpbe. 
Vizpectuo, To PcpMCHTHbIe CHCTCMBI PasHOro TIPOHCXOMMCHHA OMOMUAIOT 
Wipyr mpyra, H B CHuly STOTO KATANUTHUeCKHH 29PdekT MpH COBMeCTHOH HX 
pagote Noysaetca Goce BHAUNTeJIbHbIM, UCM MpoctawA CyMMa sipcpekTos TIpH 
pasleIbHOM HX JICHCTBHH, TIpumenenvic rpHONbIx PepMCHTOB B TIPOMDILLUJICH- 
HOCTH, KaK MpaBHJIO, TIPHBOAHT k cyllecTBCHHOM WHTCHCHDUKALHH TeXHO.I0- 
PHYCCKHX MPOHCCCOB, NOBbIMAcT KOMPPULNCHT HCMOb3OBaHHA CbIDbA H MO- 
AOMKUTeIbHO CKA3bIBACTCA Ha KalecTBe BbINyCKAaeMOH MpOAYKUMH. 

13. Beero MHOoroo6pa3ia (bepMEHTOB, BbIPAGATbIBAeCMbIX IWICCHCBBIMI 
rpi6aMu, B HacTosUIce BpeMA B HPOMBIIU€HHOCTH B BAe CHeMHa/bHO 110- 
NYWaCMbIX MpelapaToB UCMOAbSYIOTCH TOJIbKO AMUJIOJINTHUeCKHE, MpOTCOJIH- 
TITICCKHE VM MCKTOTHTHYCCKHC (epMCHTBI. Hecmotpa Ha OrpaHHycHHble Mac- 
TaOb! HX MPOUSBOACTBAa H OTCYTCTBHE MpOMBILVICHHOTO BbITyCKa OUHILLCHHBIX 
fpenapaToR Clea tSMpoBalliioro Ha3HaucHHA, PePMeHTHI MWIeECHeBbIX IPH- 
6oB yxKe HAXOMAT NPHMCHCHHE B pale oTpacuien Haell mHieBol Hu JerkoH 
POMBILNICHHOCTH: B CHHPTOBOM NIPOH3BOUCTBe, B NHBOBApelHH (Kanalinn- 
kop wu Jlucdmmu, 1949a, 6 HB; Kanamunkos, Jlu®myy, MuxaiislopcKad 
Tpaiinuna, 1957), B XEOOTICUCHHH, B MpOH3BOACTBe MaJIBTO3HDIX 1IPOJLyKTOB 
(Jicpun, 19516) “ MOAOBO-sITO/HDIX coxosp (Quumteliv, 1939), B MeAHUHH- 
CKOll, KOXKCBCHHOH H TCKCTHAbHOH OTPAacIAX MPOMbILVWICHHOCTH || Her comMHe- 
HHUA, UTO OGMACTH HX TIpHMCHeHHs FB HOMLaMeKOM OymyuleM OyAyT paclivpenbl 
HOUTO JUIA pery-THpORATiA OHOXAMITACCRIIN HIPOIeccOB B MpOH3BOACTBC OyAYT 





| TIpwposatcd AHTepaTy pHble CCLLIKH TOAbKO Ha paGOTbi, BHINOJTHEHHBIC B YkKPaHHCKOM 
4 U, HH-Te MHULeBOl NPOMBIMLMIeHHOCTH. 
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NPHBJICYCHBI, KPOMe Ua3BaHHbIX, H APyrHe (epMeHTHBIC CHCTeMbI TWIeCHCBBIX 
PpHOOB H APYrHX MHKPOOPraHH3Mos. 

OcHOBHBIMH TpeaAnocblIKamMH JWIA INHPOKOrO HCNOIb3O0BallHaA (bepMeltos 
MHKPOOHOAOFHYeCKOrS MpPOHCXOXCHHA JOJDKHbI ObITD Opralu3saluaA Macco- 
BOrO NPOMBIUMIe€HHOrO HX IIPOHSBOACTBa HW BbITYCK OUHLUICHITBIX mpemapatToR 
PaSINNHOTO Ha3siayenHA B BHC H30JIHPOBaHHbIX epMeHTOB. DToro MO2KIC 
AOCTHTHYTh TCIbKO B PC3yJIbTaTe CO3AaHHA H pasBUTUA OTeuUCcTBeITNOL (bep- 
MeHTHOH IIPOMbILUJICHHOCTH, COBePUICHCTBOBaHHA cnoco6bop NPOH3BOACTBA 
(bepMeCHTHBIX MpenapaToB H M@KCHM@JIbHOrO CHiDKeHUS Tx CTOHMOCTH. 

B HacTosulee BpeMa NepBble Warn B 9TOM HanpaBJIeHHH yoke CeaHbl. 
Hla ocHose tccnexoBannit uw TexHOorHuecKoii CX@€MbI, PaspaOoTaHHOH B HH- 
CTHTYTe, NOCTPOCHbI H PAOOTAaIOT (PEPMCHTHbIe WeXH B CHCTeMe NHBOBaDCHHOl 
NPOMbILUCHHOCTH (MpH XapbkKOBcKoM MuB3aBore Ne 1, npn JIbBoBcKoM mMHBo- 
BapeHnHOM 3aBCqe, pH PoctoBckoM-na-Jlony KBacotbepMeHTHOM 3ax0;1e). 
PepMCHTHbIe UEXH CCTb HW B JIPYFHXx OTpacJIAX MPOMbIWWICHHOCTH: B CHHPTOBOH 
(Cepe6paxo-Iipyackuli), coKoxoil (Crapo-Pycckuii) uw koxwKeBeHHOL (IpH 
MockoBcKoM kKoxwK3aBone). Toxopaa npou3sBo_cTBeHHad MOIMHOCTbh BC@X 3THX 
UCXOB CocraBaAAcT OKOO 1000 T HeouNeHHbIX cbepMeHTHDIX nipenaparos. 
B TeKylleM rosy 3akallunBaerca CTPOHTeEJIECTBO BTOPOH OUueperH JIpBoBCcKOoro 
(bepMciTHOro LeXa MomHocTHIO 600 tT cyxoro lIpenapata B rox Hu uexa dep- 
MCHTHBIX MpelapaToB pu Barymckom mup3asoye mMouocrpio 150 T B rot. 
Ifoqroropiela TCXHiecKad JOKYMCHTalua k CTPOHT@.IbCTByY OcCpMettTHDIX 
wexoB B fOxKno-CaxasuucKe, B TamKente, B Tomeae 1 Badyukuno (Mockos- 
ckaa O6/1.). IIpH BBowe B SKCMyaTalHiO 3THX CTPOMILNXCH 3alIpoeKTHpO- 
BaulHbIX WeXOB HW MOBCLEHHH JO MpPOCKTHOH MOLINOCTH POcTOBCKOFO Lexa BbI- 
NyYCK MePMeHTHBIX CpenapaTros yocturuer 3000 T Broz. Cy UICCTBeHIbIM 
HCAOCTATKOM Ha MaHHOM YPOBHC MpoH3BOcTBa (cpMCHTHBIX MpenapaTor 
AOJUKHO ObITb IPH3HAHO TO, UTO BCC OHM B HacTosutee BPCMA B IIPOMBILLIeH- 
HOM MaCllTaOe BBINYCKaIOTCH TOIbKO B HCOWHLeENHOM BHC, IIPeCTaBlAA 
COOOH BBICVIICHHYIO MpOH3BOACTBCHHYI0 KWIbTYpy rpHOa Cc OCTaTKaMH HeHc- 
NOJb3OBaHHOH HWIOTHOH MHTaTebHOH cpeab. Hannune B HHX 6oOcbINOFO Ko- 
JHYECTBA OaWMACTHbIX BCULCCTB OFPaHHUHBaeT BO3MOMKHOCTH TIPHMCHeIHS 
TAKHX HCONMMCHIbIX IpeapaToB BO MHOFHX OTPaCAX TIPOMDILIICHHOCTH. 

HecMotps Ha TO, UTO yKC PaspaGOTAalbl TEXHOJIOFHYCCKHE CXEMbI OWLeTEH 
(bepMentibix mpenaparos (YNMHTIN, BHAHCT, BHMMMTM), oun noxa 
HE PCaMHSOBaHbl B UPOHSBOACTBe. OTO ABJIACTCH OAHOH U3 TepBooucpenblXx 
3afay B Ace TabHCHIUerO PasBHTHA Halleit @epMeHTHO!! MpOMBIULICHHOCTH. 

B janHoli cTaTbe Mbl NoMbitaemea Ha ocnoBe paOoT, BbITIOJIHCHHBIX B 
YKPaHHCKOM Hay4HO-HCCJeLOBaTeCJIbCKOM HHCTHTYT@ JIMBO MpPOMbILLICH- 
HOCTH, PaCCMOTPCTh OCHOBIIbIC (akTOPbl GnOMOrHYCCKOrO MOpsAKa, ONpejc- 
AAIOUME YCNCHIHOCTh IIPOH3BOACTBA AMHJIOJIHTHUCCKHX H TIPOTCOJHTHYeCKHN 
(PepMCHTOB IPH HOMO TWIeCHCBLIX TPHOOB. 

BaxkHelwumMu ycuioBHAMH aPPCKTHBHOH paOoOTbl IPOH3BONCTBa ABVJIAIOT- 
CA COOTBETCTBYIOWN MOAOOP BbICOKOAKTHBHOTO B (pPepMeHTHOM OTHOLICHHE 
BHa H IWTaMMa rpd0a H CO3qalHe ClarOMPHATHBIX TCXHOJIOTHYeCKUX PCoKI- 
MOB JIA OOpa3s0BaHHHA (epMenTos. 

Han6ouee noslHO 3TO MOXKeT ObITH OGecICYCHO Ha OCHOBe BCECTOPOHIICro 
H3YYCHHA OHMOXHMHYeECKHX H PH3SHOMOFHYeCKHX OCOOCHHOCTEeII HCHOJIb3 ye MOro 
M€CHeBOrO rpHOa C Y4eTOM Cro OTBETHOH peakHHH Ha H38MCHsOLLHecA ye- 
JIOBHA BHeEHIHeCH CpeJLbl. 

YoKE MaBHO H3BCCTHO, WTO HEKOTOPbIC BH/[bl TMWwIeCHCBbIX rpHOOB H3 POAOB 
Aspergillus, Rhizopus 1 Mucor cioco6Hbl laKoNsith B KY.IbTYPax OOvIbIIOe 
KOJHYCCTBO AMHJIOMHTHYCCKHN if TIPOTCO.THYeCKHX (bepMentos. Jia BbLite- 
NCHHA AKTHBIIBIX UWITAaMMOB, KOTODHIC MOraH Obl 6ObITb HCIHOMb3OBANbI JIA 
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31oit Wes B HPOHBsBO,cTBe, Hamu (KaJlaliHHkoB H Jiupummn, 1946), a 3aTeM 
Tatapcuko (1956, ieonyOJiTKOBaHHBIC jlanHble) 6bwlo MpOBeeHO CrelMaJib- 
Hoe OOCAeLOBAIHC MHOXKCCTBA IVICCHEBbIX TPHOOB, MOMYYCHHDIX Hemocped- 
CTBCIILO 13 MDUPOAHLIX YCTOBHH HW H3 Pa3sJHVHbIXx MUKOJIOFHYCCKUX KOJLICKUMH. 

13 uncsia OOCICHOBANUBIX II€CHCBbIX TPHOOB OTJeJIbIIbIC BU ABI H LUTaMMbI 
POCbMa BYAUNTCABIO PASAHMATHCh TO CBOCH CHOCCOHOCTH OOPAa3ZOBbiBaATb aMH- 
SOMMUTHYCEKUE Tt TIpPCTCOJMTHUCCKHE (PeDMeHTBL. Tak, aMusouTiueckan (oCca- 
SApHBaloulad) CMOCOCHOCTh (O. C.), ornecerHad x 100 r cyxOH KYAbTYPb!, KO- 
e6adacb y MIX oT i mo 300 Cl. WH MpPOTCOTHTHTCCKan (TI. C.) — ot 20 no 
695 en.!, npuuem Bee HanOouiee aKTHBIbIC B (bepMelTaTHBHOM OTHOLICHHH 
UITAMMbI OKa3aJcbh MpeACTaBUTeIAMH Ppyiiibl Aspergillus oryzae-|lavus. 

3acnyxKUBacT BHUMAHsA 1 TOT PakT, UTO MPOTeOMHTHYCCKaAA AKTHBHOCTb 
y OO.IbIHHCTBA WITAMMOB HC KOppeTHpyeT C AMHMOJINTHYeCKOH AKTHBHOCTbIO. 
Tak, BbICOKOAKTHBHSIH B MpOTCOJIHTHYCCKOM ornoueHHH (400 ca.) WTaMM 
A. oryzae 158 naBamt TobKO 69 CA. AMMJIOJIHTHUeCKOH AKTHBHOCTH, Y 
urrammMa we A. oryzae 665 npH [IPOTCOHTHYCCKOH AKTHBHOCTH Mo 700 e4. 
AMHJIOSHTUUCCKAA AKTHBHOCTb He MpeBplillaa 20 en. Pa3ymMeetcaA, TO 9TO 
UOCTOATCAbCTBO JLOJKHO YHTBIBATbCA H HCMOJb30BaTbCA B pOH3BOACTBE, 
occ6cHilo B TOM caydae, KOFa CTaBHTCA 3afaua NOMYYCHUA IPeHMYLULeCTBCHHO 
HPOTCOJIHTHYCCKHX (PePMEITOB. 

RB KauecTBe AKTHBHBIX OO6pazoBaTeel AMHIOMHTHYCCKIX (PePMeCHTOB H3 
BECX OOCACTOBAHIbIX TpIOOB, B TOM HUIfcJle AQ witamMos Bua A. oryzae, 3a- 
CTY KH BAIOWLIMIT PIM AILA, OKA3aTHCb TOJBKO TaTb titamMos A. oryzae (80, 
81, 378, 476 u 586, mo nuBeHTapiol onucH My3esa *KHBBIX KyJIbTYP MuctTu- 
vyta), AMMOAHTHYCCKad HX AKTHBIOCTb B Na60patopHbIX YCIOBHAX COOT- 
ReTeTBCIHO paBnsdach 206, 176, 187. 180 nu 157. OnuaKko K WTaMMaM, OT- 
OUpACMbIM JLIst HCHOb3OBAHHA B HPOHSBO/TCTBC, HOMHMO BbICOKOH (pepMeH- 
roOOpa3s0BaTCJIbHOH cnocoOHocTH, OMKNbI MpebABIATbCH i pyrue 
HONO-THUTCIbDUbIC. TPCOOBalHA, B VacTHOCTH, 6bicTpoe BereTaTHBHOC Pa3sBUuTHe, 
CHOCOGHOCTh HPH COCTBCTCTBYIOULNX YCIOBUAX LaBaTb OOHIbHOe KOHHUCOO- 
NaZOBAllIHC, Mala BapHaOiAbHOCTb H yCTOHUYHBOCTh OHOXHMHYCCKHX CBOHCTB. 

K comnavelHlo, jlaieKO He Bce IITaMMbl A. oryzae yROBAeTBOpAIOT STOMY 
rpeoboBanitio. Muorne 13 HHX CKWOHHbI K H3MCHUMBOCTH WAM paciiledJIeHHIo 
¢ OOPasoBaHHeM BapHallTOB, NPHYCM B NOLaBIAIOUICM OOJbIIHHCTBE CuJlytaeB 
3TO HPUBO,WIT K 3aMCTHOMY CHHDKCHHIO HAH axe K MOMHOH yrpaTe IWCHHbIX 
MPONSBOACTBCHHDIX UPH3HAaKOB. 

Tak, B MpakTHKe Halle paOoTbl MpHUNIOCb CTOJIKHYTbCA C BECbMa HempH- 
STIbIM SIBSICIIHCM, KOrLa panee OTOOpaHHbilt AKTHBHbIN wT. 80, C KOTOPbIM 
VoKE JLTHTCAbIOC BPCMA paooTati Ha MpOu3sBoACTBe, MOABEprcA CHJIbHOH Je- 
renepalHi WOT Hero MpHWWOCh OTKASATbCA. Ilocae 3TOroO B TIPOH3BO,TCTBO 
ObLT BBeLeH mit. 8l, C KOTOPbIM H Beach padota Ha MpOTAKeHHH HCCKOJIb- 
KHX JICT. 

B 1957 r. Tarapeliko ObLO MOTyYeHO Ba BapvalTa HIT. 476: oun — Gap- 
XATHCTbI (MeCTOJOM pacceBa Ha YalikH Herpu), oO6maqaroulmi Oovice ObI- 
CTPbIM Pa3BHTHCM H NOTOMy -TYUHIe CONPOTHBAIOWNHCA OakTepHaJIbHOMY 
HHH PpOBaHHlO, H BTOPOH — BapHaHT 476-1, nomyueHHbIH B pe3syJibTaTe 
yaptpadHoreroporo GOsYACHHA HCXOAHOTO ur. 476, o6magaioui B 1,o—- 
2 pasa Gomee BbICOKOH, MO CpaBHeHHIO C panee oTOOpanHbIMH IWTaMMaMH, 
AMMIOMUTHUCCKON akTHBIOCTDIO. B HacTosilec BpeMA STH IUTaMMbl yxKe Ipo- 


! 39 amua3HylO CANHHILy IpHHNMacTcaA CTOKpaTHad mo3a Toro KomHuecTBa epMCHTa, 
“ait KOTOPOrO KOHCTAHTA MOHOMOACKYASPHOH peakuHH THApOMN3a KpaxMala papua 0,01 
(uo Buabpuretrepy). MpoteomiruccKas AKTHBHOCTb BbIPamKacTCA KOMAHYECTBOM MHJVIMTpaM- 
yop Ka3enHa, pactBopacmoro 100 Mr depMexTHOTO ipenapata (mo OwHMa u Yepy). 
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HMI MPONSBOACTBCHITYI0 MPOBePKY H YCuelwHO NpHMeHsloTca B paGoTe Xapb- 
KOBCKOTO, J[bBoBcKore Hu PoctoBeKoro epMeHTHBIX ILeXOB. 

Kak noka3gana JloxBuukaa (1952), cyutecTBeHHbr (bakTOPOM, ycHuMBa- 
IOIMHM H3MCHYNBOCTL rpnOa, ABJIAIOTCH UaCTbIe MCpeceBbl KO.ICKIUIOHHBIX 
KYIbTYP, PaCilaTbIBaloulHe, MO MHeEHHIO aBTOpa, HaCACIICTBeEHHY!IO OCHOBY 
opranH3ma. TlosToMy IA MO.LepKaHnA KYIbTYPHI B CTAGHIbHOM COCcTOAHHH 
CHE TYCT H30eraTb YACTHIX TepCCCBOB, OFPaHHYMBaACh OCBEXKEHMeM KO.-11eK- 
HH OHM a3 B 4-—6 MeCsILCB, HC AONYCKAaA CHJIbHOFO NOAChIXaHUA NOTHOH 
NMHTaTCIbHOH CpeyIpl. 

Asis’ Wipe tOXpaHeulia OSHOBHOII KYIbTYPbl OT BbIPOMKAeHHA HCOOXO-1IHMO 
BCCTH CHCTCMATHUCCKHH KOHTPOIb 3a €C COCTOANHEM B KOJWICKILMM H Ha cTa- 
‘Ul MOAPOTOBKH MaTOUNOH KYJIbTYPbI B MPOW3BO,ICTBe, a Tak2Ke 10 Mepe Ha- 
SWOOHOCTH CUNMLATh CL OT BO3HHKAIOINNX BapHaHTos. 

B HeKOTODBIX CIYUaAX KO.WICKUHOIIIBIC KYIbTYPbI OC1aO.IHIOT WIN axKe 
COBCCM YTPAYIIBaIOT CHOCOOHOCTh KOHUANCOOPasOBaHItA, UTO BeChMa OTPHIla- 
TCADHO CKASbIBACTCH Ha MOVTYUCHHH KAYeCTBCHHOTO MoceBIOrO MaTepHawa B 
HPOHSBOACTBe. ALI! BOCCTAICBJICHHA HOPMaJIbHOrO CHOpOHOUICIIIA Y "aCTHUHO 
ACTCHCPHPOBAGINHX B 3TOM OTHOWeCHHH WTaMMoB TaTapeHko (1949) npex- 
“TORCH MCTO,L KYIbTUBHPOBaHHA HX Ia pacceAHHOM cBeTy. Yeu1HBaloUlanca 
UPH STOM CHOCOOHOCTh OOPa3O0BaHHA PeNPOAYKTHBIDIX Opraion cOXpaHwetca 
HB NOCACHYIOULIX NCKOSICHHAX JIPH KYJIbTHBHPOBaHHH B TCMHOTE. 

JM OHCX4MHUCCKCH XApaKTePHCTHKH MIecHeBOrO rpu6a A. oryzae cnenyer 
KPaTKO OcTaHOSHTbCa Ma UCKOTOPbIX OCOOCHHOCTAX BbIPaOaTbIBACMbIX UM 
(pepMcitos. BecbMa pactipocTpaHeHHbIM sBAAeTCA MpeqcTraBJeHHC, YTO aMH- 
SIOMUTHUCCKHC (PCPMCIITHI MICCHCBLIX rpHOOB, B TOM YuCIe uA. oryzae, mpe- 
CTaBJICHbl TOABKO @-aMHla3oll, 

Ojuako pad akriuvecKkuX MaHIbIX CTaBUT TOA COMHeHHe Np aBHJIbHOCTb 
TAKUX MpexzctaBaenni. Mccaenopanuamu Jiepuna (1949a u b, 195la, 1954) 
IKCUCPHMELTATbHO OOOCHOBLIBACTCA OOlee CAOXKHbIM XAPaKTep AMHJIOJIMTH- 
HCCKHX (PepMCHTOB TpH6Oa A. oryzae. Hannuyue o-aMiaa3bl B (PCPMCHTHOM 
KOMIICKCE HPOABAACTCH B BbICOKOH JEKCTPHHHPYIOMWell CIOCOGHOCTH, B CHIb- 
HO BbIPawCHUOH Park KAIOWCH PYHKIH, a TakKe B CTepeOxXHmMHuecKolt 
CHCHH@HYMOCTH, CBOAALUCHCH K TOMY, YUTO MpOAyKTbI THApociza OOHapyKu- 
BalwoT MYTapoTauulo, NapaKkTepHylo JWIA G-MaJIbTO3bI. KomuyecTBeHHOe ompe- 
JEICHHC G-aMiH1a3HCi AKTHBIOCTH HeCOUHIICHHBIX mpenapatos rpi6a A. ory- 
eae no Metoazy Canuiteata, Hun u Bawwa (Sandstedt, Kneen, Blish, 1939) 
NOKa3a0, YTO Ola B 1O—13 pa3 MmpeBocXOAN?T a-aMHMa3HylO AKTHBHOCTH Jy4- 
IX OOPasilow AGMeHHOFO COMOAa (MO AWTepaTypHbIM WaHNbiM, 1O00O—1370 — 
AIH @ePMCHTHBIX Ipenapatosw u 100 — gaa syuHx conosoB; a-aMHwlasHaa 
AKTHBHOCTh TPeCxX OOPasOB HCcCvieLOBAHHOrO HaMH COOa kONeOanacb OT 
45 mo 78). 

AHAKO CBECTH BeCb A@MHJIOJIHTHUeCKUH adiekt, Na6JtoqaemMbih pH ru- 
APOJIH3e€ KpaXMaJla (PepMeHTaMuH. A. Oryzae, K LCHCTBHIO TObKO @-aMHJ1a3bl 
HHKak H@Jib3A, Tak KaK CpCHH MpPOAYKTOB pacnayla OOHapyxKuBaeTCH JO 
95,6% BOCCTaHaBIMBalOWlHX CaXxapoB, IPC CTaB.ICHHbIX B OCHOBHOM MaIbTO- 
30H H TOKO Ha 8---10% ratroKo30i. Takaa BbicoKad ocaxapHBaloulan cio- 
COOHOCTh, Np Npcob/1alaHHH CpeAW MPOAYKTOB THAPOIH3a MaJIbTO3bIl, HHKAaK 
iC CBOHCTBeHHa G-aMH.1a3e H MOKeT ObITb OODACHeHA ApUcyTcTBHeM B (dbep- 
MCHTHOM KOMIIIe€KCe H BbICOKO @KTHBHOH f-aMHla3bl. HenocpeycTBeHHO Ha- 
‘IM4He B-aMH.la3bl ObIWIO [OKa3aHO Kak NyTeM (ppakuvOHHNpoBaHUA To Buuc- 
MaHy (wut. mo Keinkenberg, 1932) Ha npHuunne pasmnunolt cKopocTH mud - 
(PY3HH a- H B-aMHIa3bl B MWIOTHBIX KPa@XM4JIbHO-arapOBbIX CTYQHAX, Tak H 
410 Pa3JIHUNOMY HX OTHOWICHHIO K MOBDIIMeCHHOH TCMOcpatype H MOLKUCJIeHHIO 


~ 


-lo pH — 3,3 (Ohlsson, 1930). 
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Heo6OxoqHMO TaKKe OTMeTHTb CYUICCTBCHHbIC OTJIHYHA a@-aMi.1a3bl 
A. oryzae OT @-aMH.la3 Apyroro MpoucxoxAeHHA. Ova 3HaUHTeIbHO Ooviee 
ycTOHYHBa K MOAKHCIeCHHIO H MeHee TepMocTaOHAbHa. Han6ouce HHTepecHbIM 
Ce OTMHYUHEM ABAMETCA NeECBOHCTBCHHBIN G@-aMH1a3aM XapakTep pacuicmicHHsa 
KpaxMala C COXPaleHHeM y MpOAYKTOB paciaja MONOKHTCbHOH HOAHOH 
peakuin. [[paBaa, KOJIHYeCCTBO BbICOKOMO.ICKY.IAPHbIX XfOMOTeCHHbIX MPO/LyK- 
TOB pacilada HaCTOJbKO HeBeIHKO, UTO Apu ruxpomuze 1—2%-HbIxX pacTBoO- 
POB KpaXMasa OHH He OOHAPYKUBAIOTCA HOMNOH NPOOOH, a B FHAPOMH3aTAaX 
15% -HbX KNAXMAIDHDIX KJICHCTCPOB HepBOWadaIbHO ABHO MOOK MTCIbHAaS 
HOMNad peakuua ucuesaer nocac 10—15-KpaTHoro pa36aB.leHuA HX BO/LOH. 
ITO MOMKCT OblITb OWObACHEHO TO.IBKO TEM, YTO KOHLENTPAaUHA ITUX BENLCCTR B 
PHAPONH3aTaX HHYTORHO Mala HM MpHOJIHaKacTCA K PPaHHUC YYBCTBHTCJIbHO- 
CTH HO4-KDaXxMaJIbHoli peakuitn (0,002% KpaxmMava). 

IIpH onpemesteHHoh TepMHyecKOH O6paboTKe AaMHMa3HOrO KOMMICKCa 
A. oryzae MpakTHYCCKH MO.INOCThIO paspylWlacTcH OCaXapHBaloulHK CakTop, 
OLLYTHMO CTPa‘lacT JEKCTPHHHPYIOLLHH, HO COBCEM HC 3aTparHBaeTCA PasrKH- 
Kaloulan cilocoOnoctb. Ha ocHoBaHHH 3TOFO MOMKHO NpesAnoTaratb, 4TO P 
rpHuOuoii aMW1a3se eCTb H TPeTHH KOMMOHeHT THMa aMHJocpocdaTasbl, ACH- 
CTBHE KOTOPOrO HaNpaBJICHO TOJIbKO Ha We3arperHpoBaHHne KpaXMaJla 3a CUeT 
Pa3PVUICHHA SPUPHbIX CBAIZeH B MOJICKYJIe AMHIOMNCKTHHA. 

IIporcosntuyeckue (bepmcuth rpi6a A. oryzae peACTaBJeHbl MONON 
npotenua3sno-nerrusasHol cuctemoll. Ilo nawiuM jaHHbiIM (KawalinnkoB H 
Jlu@muuu, 1946), up raawpouM3e Ka3ciiia WO MpOTeHHa3iOH AKTHBHOCTH OH? 
p 10—15 pa3 upepocsoaT npoTeouTHueckue (pepMecuThl cotoja. Ilo Hecue- 
jqoBpanuamM Ko3saoseKoro (1957), mpu jeHicTBHH Ha O@JIKH 3JfaKOB NpOTeCHHas- 
Hast AKTHBUOCTD NPOH2BOLICTBCHHOH KYIbTYPbI Ha TMICHHYNbIX OTPYOAX B IIATH, 
a NCNTIVLA3Has — B BOCCMb Pa3 BbILIC COOTBETCTBYIONLHX BHAOB aKTITBHOCTH 
SAUMCHILOTO CO.10;1a, 

Ilocie KpaTKoli OMOXHMHUCCKON XapaKTePHCTHKH TeIecueBoro rpHoa 
A. oryzae NCOOXOJWIMO OCTAHOBHTbCH Ha HeEKOTOPbIX (PH3HOJIOTHYCCKHX ere 
OCOGEHHOCTAX, C YYETGM KOTOPDIX JOJIAKCH CTPOHTbCH TCXHOJIOPHYeCKHH PCKHM 
HPH Cro KYJIbTHBHPOKAHHH B MpOW3BOACTBe JIA HAKONJICHHA AaMHJIOJIHTHUe- 
CKHX H MpOTeouHTHUYecKHX (epmMeHToB (Kanamiinkos H JIm@urmu, 1946; Ka- 
Nawmnukos, Jindumu, JieanHtan uw Tpaluuua, 1954a). 

OAHHM H3 NaH60.1ee CVILECTBEHHbIX YCJIOBHI, OMpeeIAIOULHX HOPMAJIbHOe 
pasBUuTHe PpHi6a C MPOABJICHHCM MAKCHM@IbHOH (pepMeHTOOOpa3s0BaTeAbHOn 
CHOCOOHOCTH, ABIACTCH BbIOOP COOTBETCTBYIOILEH MATATeJIbHOH CpClbt JIA 
ero KyJbTHBUpOBalA. YcceLoBaliua la CHHTCTHYECKHX Cpeax {aloT OCHO- 
BaHHA CUHTATb, UTO HanOoee OAPOMPHATHbIM HCTOYHHKOM YIvIcpoAnoro TH- 
TAHHA JIA OOPa3s0BaHHA AMHJIOJIUTHYeCKHX (CPMEHTOB ABJIACTCA KPaXMAaJl. 
B KayecTBe a@30THCTOrO MHTAHHA YAOBICTBOPHTCJIbHbIe Pe3YJIbTaTbI jalol 
COJH AMMCHHA, OJUIAKO OHH YCTYNaloT OpraHH4cCKHM MOpMaM a30Ta B BHAY 
AMHHOKHCIOT. OTH JAHHbI€ TOBOPAT B NOJIb3y NPHMeHeHHA B NPOH3SBOACTBC 
CCTCCTBCHUBIX ITHTAT@JIbHBIX CDC Kak Goulee jelleBbIX H K TOMY *xKe OocE 
HOO YHOBJCTBOPAIOUINX TpCOOBAAM OPraHi3Ma B OMOTHHTCIbIBIX OHO- 
JIOPHUCCKUX (axtcpar. 

V3 MHCxK2ecTBa OGCeLOBANHDIN CCTECTBCHIIbIX OObCKTOB (B MOJIHOM CO- 
OTBETCTBHH C RMCIOULHUMHCH JHTeEPaTYPHbIMH JlaHitbIMH) HaHOoslee O.laronpHy- 
ATHOH MH KVIbTHBHPOBaHHa TpHOa OKa3aclaCb MHTaT@bHad Cpela 43 MWe- 
HHYHBIX OTL VOCH., 

[lp 9TOM 4 K MWWeHHUHDIM OTPyOuM, Kak NOK&3aIM TpakTHKa MPOH3BO.)- 
CTRA HW CHeNHAIbHO TIPOBCACHHbIC HAMI! NHCCAICLOBaHHA, JOJDKHbI NPC bABJIITb: 
CA ONPCCTeHbic TPeOCBaHIis, OCHOBHbIM 13 HHX ABIACTCH BbICOKaH Kpax- 
MaJIbuOCTD OTpVGeli --- He uMKe 18—-20%. Toute oTpyOH Cc BbICOKHM BbIMO- 
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‘1OM KPaXMaga He OOecneunBarorT HaLICKAULeErO HAKOMMWICHUA (bepMeNTOB Kak 
B Nabopatopupix, tax wp IIPOH3BO.LCTBEHIIbIX KyIbTypax. TIpH stom meno 
CBOAHTCH He TOWIBKO x HeLOCTaTKY KpaXMaJla, Tak Kak AOOaBKH ero B CcooT- 
PeTCTBYIOWHX KOJIMYCCTBAX K TOULHM OTPYOHM Le BOCCTaHaB.INBAIOT IX TMoWT- 
Houennocti, To conepxanuio OOulero a30Ta, aorta AMHHOKHCJOT It 307b- 
HOCTH OeMIbIe KpaxMaviom OTPYOH MpaKtTuyecky He OTIHYAIOTCA OT XODOUINX 


BLICOKOKD AX MQ@JIHCTbIX oTpyocii. Tlostomy nx N€TOCTATOUNOCTh B KANCCTBE MH- 
TATCIBHOH CNCtbl AHA rpuoa A. oryzae, CNCBILTIO, CIeELYeT OB bACHATH yAaie- 
EH€M MPH BbICOKOM BBIMOwe AONOTTHTCABHBIX 6HOsOTHUeRK Ix (bakTopos, 8 
YaCTHOCTH BHTAMHHOB. Apyroe cyinecrBeinoe TpeOoBanne k OTpy6am CBOHHTCA 
K Kpymitote Hx nNomota. Taccuesof rPNG MOoKeCT NOPMasbHO Pa3BHBaTbesA BO 
PCCH TO.TULC ILIOTHOT NHTATCABHOH CDeEAbI TOsIbKO Hplt IUPOKOM joOcTyNe Kie- 
TOPOa BOSLYXA BO BCC 30TIbI, Coorperctaylomas PBIX1a8@ CTPYKTYpa nuta- 
TCJIDIIOHN Cpe! Jocturaercg TOBKO MDH UCNHOMb3OBaHHH He NOABCPIIUWXcHA 
TOHKOMY HCTHPaHHiO KpynHpIx OTpy6eli. 


Aspoduabnocty “DHOa H HEOOXO/LIMOCTS, B CBA3H c STUM, OOecneyeHHs 
BCeH Macchi NpOpauuiBacMolt cpenbr KHCIOPOIOM ONpenesior 1 MPC 1e.IbHy10 
BBICOTY Ce cwIOM. OnbitHpry NYT€M YCT@HOB.CHO, YTO BbICOTAa COA VBJIaoKHeH- 
HBIX OTpyOcH He AosDKHA NPCBbIWAaTb 2,5—-3.0 cM. Tlostomy p NPOH3BONCTBE 
B HacTomilee BpeMA BbIPAalluBaHHe rpuOa Beletcs KIOBeTHEIM CNOCO6OHoM, T. e, 
B H€BLICOKOM Cal0oe NHTaTeWbHOT] CpeClbl, PackabIBaeMoll B MeTalIHuecKHe 
KIOBCTL! c HepPopuposanupim AHOM, [ls 9KOHOMUH MecTa B PaCTHIbHOH Ka- 


MeCpc KIOBETHE B HECKO.IbKo APYCOB YCTaHaBJUBAalOTcH tag CNeuHaJIbuble 3Ta- 
*KCPKH. BecbMa BaoKHbIM (PaKTOPOM, ONPCTCAIOMHM pa3BUuTHe 1 (DH3HON0- 
PHYCCKYIO AKTHBUOCTE rpu6a, ABAACTCH TAKKS Ba KHOCTh NHTaTeIbHOH cpe- 
‘bl H OKDYV>KarOULeli ero aTMoc(epnt, B TPOHSBOACTBCHHBIX YCOBHAX OH HMeeT 
PeWlaollee 3HayCiie, HNOSTOMY Ia ICM Heo6xorHMo OCTAHOBHTBCH HeECKOJIBKO 
NoxpoOuee. Ha cranny NOATOTOBKY MaTOUHO] KYJIbTYPbl, ABJIAIOWWelica Mpons- 
BOACTBCHHUBIM MOCCBHBIM MaTePiHavlOM, OCHOBHOS} 3aJlaueCH ABJIAeTCSA NOVueHHe 
HHCTOH KYJIBTVPbl C OGMTEIEEIM CHOPOHOUICHHeM. Itoro yaaeres HOCTHTHYTb 
COSAAHHCM B NUTaTeIbHOL CPC H3 MUICHHUHDIX OTpyGeH OTNOCHTeAbHO He- 
BRICOKOH Bsa KHOCTH, TOpAAKa 45—46%. Ha tpernit qenp, KYJIbTHBHDOBaHHs 
NOCHE NakOMICHHA rpHu6om MHUCIHANBHOH MacCbl 3a cyeT nosauy B TepMo- 
CTATHVIO KaMepy 6ouree CYXOTO BO3AYXa BaoKHOCTh NHTaTCIbHOH = cpesrbl 
AOMKHA ObITD NOHWKeHA 310 30—-35%. Taxoii P@KUM BMAKHOCTH IIPHBOAUT 
K HATeCHCHBHOMY CNopooo6pasopauiio H NOAY4eHHIO XOpomtero moceBHoro 
MaTepilajla. Copepmenio APYTHE YVCJIOBHA ouDKHBI CO3NaBaTbCH B KYJIb- 
Type, Nperqva3taucHnon ana HaKOIICHHA depmeiiros. DepMenToo6pa3osa- 
TeIbHaA CHOCCOHOCTh rpH6a B MOAHOT; MCPC MOXKeT NMPOABAATLCA TOWIbKO IPH 
BbICOKOH BA@KHOCTH THTatTcaAbHoT cpeibt. B wa6oparopuprx ONbITaX MPH BbI- 
PauluBallHit B KOGax epMentatupiag aKTHBHOCTB rpHOa 10 Mepe MoBBIIe- 
HHA BUAKNOCTH MMTAaTevbuoy Cperbl 70 70% SaKOHOMCPHO BO3pacTaerT, 
Onitako B IPOH3BG,ICTBCHNBIX YCNOBHAX TaKas BBICOKaA BaKHOCTb OKa- 
SbIBaCTCs! HeNpHcMuemol, Ora OTPHLaTCIbHO CKa3bIBaeTca Ha CTPYKType 
cyOcTpata, 3atTpyaznscr d3PHPOBaHhe BHYTPCHHIX csOeB NHTaTCIbHOH Cpe Hl, 
SANCPARUBACT PasBIiTHe rpHoa u CO3NaeT IPC XIOCbWIKH K OakTCpHa.IbHoMy 
HHDHUMPOBAHHIO. Tlostomy g IP OHSBOACTBE ONTHMAaJIbHO!! OKa3blBactca HCXOJL- 
NaH BAKHOCTh MiTaTeAbHoill CpeAbl B mperetax 56—58 %. To BO3MOXKHOCTH, 
Ha TaKOM dKe VPOBHe HCOGXOANMO COXPaHHTb Ce Ha IpPOTAMKCHHN Beero nepH- 
Oa BbIPalHBallin rpoub6a. B NPOTHBIOM CJlyuac TONCbIXAaHHeE CPCbl TIpPHBe- 
AeT K PC3KOMY TA ICiINIO aKTHBIOcTY NOAVYaCMOrO (WepMeNTiLoro —mpertapata, 
ITO Haris iio HJTTIOCTDHPYCTCS NAKJIONHO Li NDAMOH 3aBHcuMocTH MQK LY oca- 
XaPHBaIOuleH CNIOCOGHOCTEIO Mpedtapata (QO. C.) # coxpancuney B.TasKHOCTH 
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MHTATeAbHOH CpeAbl K KOHUY IIPOH3BOACTBEHHOTO WAKA BbIPallLHBaHHA rpuoa 
(puc. 1). 

YetpalcenHe MOAChIXAnHA NHTAaTeJIbHUOl cpeAbl B Mpowecce pa3BuTHA rpu6a 
gpasetes HaHOouee C/OxKHOH NpOu3BOACTBCHHOM ganauell. UToObl CHH3HTb 
orlauy Blarl HMOs ChixanHe AUTATeIbHOM CpeAbl, HEOOXOAUMO MaKCHM4JIbHO 
TOBbIUATb OTHOCHTCUIbHY!IO BJIa27KHOCTD Bo3zyxa B Kamcpe, Pe BeeTCA BbI- 
palinBallHe rpu6a. Bpicokast OTHOCHTC.TbUaA BaKHOCTh OKPyKaloulero BOS- 
JlyXa, BMAOTb {10 160% -Hol, O.aronpuATHO cKa3biBaeTcA lla PpasBHTHH FpH- 
Ga, Ontako MoslowKciIHe OCJOMKIACTCA TCM, uro TpHO B Hpolecce pocTa BbI- 
WetAcT GOTbUWOe KO.THYCCTBO (pu3sHosorHueckoro Tera H IPH 3HaYHTCJIbHBIX 
MaccaX MHie-tia, OOpasyioukeroca B MPOUSBO/ACTBS, TOTJIOBbIAedeHHe OYeHb 

— 


% 


140 


SHOCTM’ 
~~, 
Do 
Dd 


r 





Ocoxacubarnwan GNn0CO 


“50 24 28 32 36 40 4% 48 52 56 60 
BrnanHocms numamensHod cpedo! 


Puc, 1. SapucHMocTh MexKAV BTaKHOCTHIO cpeAbl B KONE pocTa 
1 OcaxapHBatollel crocoGHocTbio =mpellapata (Ha BOS/YINHO- 
cyxoe BELICCTBO). 


Beko. Crcuuasbible onpe.(e1eHHa, JIPOU3BCTCHHbIe B TIPOH3BOACTBCHHBIX 
YCMOBUAX, HOKAsa/in, FTO B nepHor HanOo.1ee OypHoTo Poca, IpHMepHo Ha 
16-m uace Moce noceBa, Ha KaKAbit KUorpaMM oTpy6eH, 3arpyaKCliplx B 
DacTUTCIbHyIO KaMePy, apuerseted mo 80 KKadJl Tella B ac. KpuBas TCIVI0- 
BEUICICIIA | Kr mpopallliBaeMbin oTpyOch Na MpoTAAKCHH BCCTO TiepHora 
KY AbTHBIPOBaINA rpHoa wpercraBacia Wa pie, 9. 3a BeCb WHK pasBHTHs B 
reucnue 24 uac, ¢ Kak 10rO KH-lorpaMMa IPOpPalluBacMbIX oTpyG6eH OT C#KH- 
racmoro FpHOOM OpraHHucckoro BeHleciBa Buiieaserca oT 600 go 900 Kkaa 
Tema. 

AnaJlorHvunble JLanHbie 06 O6UICM KOJINUeECTBC (bH3HOJIOrHYecKOrO TCH, 
BbUlesseMoro TpHGoM 3a Bech WAKA CTO pasBHTHA, ObWIH MOJFYNCHbI HB pe- 
3yIbTaTe «aJIOPHMETPHYCCKUA onpedqeleHHtl TCHAIOTBOPIHOM CHOCOOHOCTH HC- 
XOMMOM MHTATebHOH Cpesibl MOVYCHHOTO H3 Hee (bepMcHTiHoro lpelapata 
c yyeTOM CFO BbIXO,14. HopMaspitbli BbIXO, Npelapata He cyxoe BCULeCTBO 
B TIPOH3BOACTBCHHBIX YCOBHAX KoNeOeTCA B Mpeweiax 75—80%. 

IIpu 3arpy3ke B pacTHJIbH YO Kamepy 700 kr orpyOcH KOJIMYCCTBO BbI- 
nessouleroca Telia B Yacbl MaKcHiMyMa JocTHract 50 000—60 O00 kKka.l B 
yac. Bee 3TO TeEMIO AOJKHO 6bITb OTBEACHO OT npopalluBaemMou NHTaTeJIbHOH 
cpeipl H yAasieHo H3 NacTH/IbHOM KaMCPpbl, B IIPOTHBHOM CJly¥ae NOBbIIMAIO- 
ulasica TeMMepaTypa OKasbiBact ryOuTeIbHoe AeHCTBHe Ha pa3puTHe rpHoa. 

VrasieHie TakorO KOIHYeCTBAa Telia HIpH BbIPallNBaHyy rpu6a KIOBeETHbIM 
eroco6om Ge3 HOACyIWHBAaHhA NHTAaTCbHOH cpcabl MpeAcTaB-1ver jocTaTOUNo 
COXKHYIO TeXHUYecKy!O 3a/lany. B npuysaTou rexnosornyeckolt cxeme (Ka- 
namminikos, 1957) ona peltaeTen mpolyBanvemM Yepes pacTHibHyi0 KaMepy 
GHosbIUOCTO KOJIMUCCTBA KOHLHIHOHHpOBaHHoro Mo TemmMepatype H BJlayKHOCTH 
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H OOECIIOMCHHOFO BO3LyXa. Temnepatypa mosapaemoro BO3yxa 28—30°. 
Aisi cBpegqenusg K MHNUMYMY TOUCYUIMBallin WuTaTe.IbHoly Cpe bl OTHOCHTeIb- 
Had BIAKNOCTh CTO LO.DKHa ObITh He HHKe 100 “Yo. OGecnoKUBAHHC BO3LY- 
Xd JOCTHTaCTCH Npollyckalivem cro fePpC3 BHCHHHOBO-BaTHble (puIbTpbI. 
Ilecmotpsa 1a BCHTHANPOBAHHC PaCTHAbUbIX KAMCP HACHIILCIUIbIM Baa- 
rOH BO3AYXOM, B TIpPON3BoOeTBCHHBIX VCOBHAX BCC KC HE V1aCTCH MOIOCTbIO 
YCTPaUHTb NOACMIXAHUA MNTAaTCbHOS) cpeabl. [Ipoxoaa way Kio3etamu, Bo3- 
AYX WO,lorpeBaercs ita 2—3°, cranoputes yoKe HC NacbuleHHbIM Be1aroit H OT- 
HHMACT Bary OT OO.ice TeMMIol WuTaTcAbiott cpetbl. [lostomy ona nen36ex- 
FO HOACHIXaCT, @ 9TO IPHBOMLUT K TOMY, NTO B NPOHSBOACTBCHHbIN VCIOBHAX 
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Puc. 2. Tenanospiesenne zp mpowecee poeta rpu6a 
(B Kkat Ha | xr MPOPaulIBaeMBIX OTPV6eil Bb Yac.) 


GKTHBHOCTR ToyyaemMoro (bepmcutTuoro Npeilapata, Kak lpaBlio, Ha 30— 
90% twoKe, vem B 1ab6Oparopublx KV bTypax. B 3aBuCHMOCTH OT HCIOUIb3ye- 
MOro INTa€MMa rpnOa ola KOeOueTCH B nperetax 100—140 ex. O. C. Teranp- 
HOC HCCeOBAHHe STOTO BOMpoca HEPCKPCCTHBIMH ONbITaMI B J1a6OpaTopHBIX 
| MPOUSBOACTBCHHBIX YCOBHAX MOKA3a10, 4TO OCHOBHOH H lpakTHuecku eHH- 
CTBEHHOH MpPHuHHOlt 9sToro saBaAeTcs CHHAKEHHE BJI@KIHOCTH MUTaTebHol 
UPC sIbl. 

IlomuMo oTBOa "36bITOUTOFKY PeIWia, BeHTHIHPOBaHHe PaCTHAbHbIX Ka- 
Mep HCOOXOMHMO H iA OOCCHeUeHT yA PasBNBalolleroca TpuOa KICc1OPOOM 
BOSAYXa UW MIT YasICuHA rasoo6pasiprx IPOAYKTOB ero OOMena. JIaa yaos- 
A€TBOPCHHS NOTPCOHOCTH rpHoa B KUCTOPOAC BO3AVXOOOMCH B KaMepe MOxKeT 
ObITh ABYX-TPCXKPaTibim B TeNCHHe taca. Takoli we BO3AyXOO6OMCH Obi ObI 
AOCTaATOYeCH H JIT OTBOMa H36bITKA oOpa3yrouiciica YPICKHCJIOTbI, TaK Kak 
CHCHHAaTbHbIMH ONbIT@aMH ObWIO YCTAHOBJICHO, UTO KOHIEHTpalluA ee B atTMO- 
cepe 6e3 yulep6a Pa3BUTHIO rpHOa HW HakoNeHHIo HM PeEPMCHTOB MOKeT 
HOBbIMaTbCA HO 8% (Bec). Heo6xo1umocth xe OTBO-la H30bITOUHOrO Tema 
MPH Mokau B pacTHIbuyio Kamepy 30-rpaazycHoro HacbIuleHHOro BO3,1yxa 
TpeOyeT yselH4eHHA KpaTHocTH ero OOmcHa Jo 150—200 B yac. Muxkpo6uo- 
“TOPHNCCKAA OYHCTKA TakOrO OOIbIOTO KOAMUeCTBA BO34yXa TO*Ke mpen- 
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CTABINCT 3HauHTC.IbHEte NpPOH3BO/CTBCHIBIC TPVAHOCTH. IlostTomy c yucTOM 


BOSMOMHOCTH SHAUNTCJIbHOrO NOBDIMeHHA KOHLECHTP allyl 
BCHTHJIHpOBAHHH 
MpOMC*KYTOTHBIM OX.1aKTeHHeM IHPKYJHPyrollero BO3]LYXd 


wyxe mpi 
PCHUPKYJALUH C 


c jo6aBsicnuHem Bcero 5—6O% cBexKero BOSyAa H 
KoUNeCcTBA’ OTpaboTanHoro. Taxol cmoco6 padorTbi 


VrvICKHC.TOTbI B BOS- 


pacTHIbHBIX KaMep HcMOlb3syeTCa  NPUHILAT 


BbIOPOCOM TAaKOrO KE 
31A@UHTeIbHO CHH2KaeT 


QHEpreTHYeCKhe 3aTPaTb! Ha MOATOTOBRY Bo3AyxXa H BO MHOTO pa3 yMeHbulaeT 
ero KoJIHUeCTBO, NOAIcKallee MHKPOOHOMOrFHYCCKOH OUHCTKe. 


OnTUMaJIbHOM TeMMepaTypOok AI PasBHTHA rpuoa 
a MUJIOJIUTHYCCKUX 
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Pue. 3. Bansuie TemMilepaty- 
pbl Ha OOpa3s0BaHHe aMHu0- 
AHTHYeCKHX HH TPOTeCOJIHTHYe- 
CKHX epMeHTOR: 
iu4—inr. No 378: 2 u 6 — ult. 
No 586; 3 u 5 — wit. Ne 24}. 


IIporeomitHyeckHe (bepMeHTbI 


uM ObiICcTporo HaKOTIJIe- 
(hopmentos saBastetca 30—32". IIpu 9TOM 
O6pasyloTca HW MPOTCOMHTHYECKHE (bepMCHTbI, HO 
UX AKTHBHOCTb B Calyuae HeOOXOAMMOCTH MO*KET 
Obith 3HaYdHTeIbHO MopputcHa. [ia sToro AocTa- 
TOUHO BO BTOPOH CTA KyJIbTHBUpOBaHHs Tpit 
6a, nauuian ¢ 14—15-ro vaca Nocae NowcBa, CHH- 
3UTb TEMMePaTyPY BbIPallUBaHHA AO 29—?4°. Kak 
BUAHO Ha plic. 3, MpoOTeoUTHYeCKaA CnOCcOOHOCTh 
npenapatos (II. C.) mospiiactca B 1,5—1,6 pasa. 
amucioduruucckan xe (O. C.) —ocTaercHt Ha 
TIPC2KIICM YPOBHe. 

VccrenospaHue jluHaMHKH OOpa3z0Bania (pep- 
MCHTOB B KyIbTypax rpioa A. oryzae (Kasaiin- 
Kos, JIuusuu, JIegantan 1 Tpanunia, 19546) 0- 
Ka3a0, YTO ATIHTCAbHOCTb BbIpPalHBaliin rpuoa 
MO HAKOMVICHHA HM MaKcCHM@JIbHOTO KOIHNCCTBa 
(PCPMCHTOB B 3HAYHTEABHOH CTCNCHH ONPCACTACT- 
CH YCIOBIAMH FO KYJIbTHBHPOBaHHA, B NCPBY!K 
OUCpeb, TCMMepaTypHbIM Pe2%KHMOM I UIITEHCHB- 
HOCTbIO aspHpoBaHHA. B maGopaTOPHbIX YCMOBUAN 
pH BbIPallNBaHHH rpHoa B KoMdax, 63 MpoOTyBa- 
HMA BO3TyXa, pu 30° MaKCHMYM HakOcVICHHA aMit- 
JIOMUTHYCCKHX (bepMeHTow gocturactca kK 3O-My 
yacy, B IIpOH3BOACTBe Ke MpH CHaO#xKCHHH pac- 
MWJIbIbDIX KaMep BO3atyxom co 100% -"oll OTHOCIT- 
TCJbHO BulaKHOCTHIO — K 24—26-My Yacy, NpPH- 
UCM B JOBCCHHH KYIbTYPbl LO HHTCHCHBHOTO CIIO- 
pooOpa30BaHHA HaOOHOCTH He BO3HHKACT. 
O6pa3yioTcA B KYJIbTYPe HECKOJIbKO MO3KE 


HW MOCTHraloT CBOCrO MAKCMMYMa TO.IbKO B CTaMHH HHTCHCHBHOMO cnopooopa- 
30BaHHa. TlosTOMy pv HeOOXOAHMOCTH MOBbIMIeHHA HPOTCOJHTHYCCKOH AKTHB- 


HOCTH TWpedapdaTOB JU HT@MIbHOCTb 


VBCJIHUHBATbCA 


KYJIbTHBHPOBaHUA rpu6a pH 30° AO KHa 


10 30-—36 4ac., a pu 24° — axe Jo A8 yac. 


B 3akarouenHe caelyeT OTMCT:ITb, UTO KIOBCTIIbIM CmocoO BbIpallNBallHs 
rpu6a B Mpou3sBoscTERe (bepMeHuToB HMecT PAN CYLIECTBCHHBIX HCOCTATKOB. 
OcHOBHbIe H3 HHX — STO GOMLINAA TPVOCMKOCTb H MpakTH¥ecKaA HCBOSMO2K- 
HOCTh OTBOLa H36bITKa (pH3HOOrMyeceoroO Tella H3 PacTHIbHbIX KaMCp 6c: 
YACTHUHOPO NOACYWIMBaHHA TMHTATCIbHOH CpeAbl, ITO CIMACT aKTHBHOCTs 
MOTYYaeMbIX PEPMCHTHBIX TMpetapaToB. TlostoMy HHCTHTyT HapAlly Cc pa6o- 
TAMM 10 MCXaHW3allh TpyAOeMKUX ONepalul B MPOH3SBOACTBC TID KYABTHBH: 
POBaHHN TPHSa KIOBCTHbIM CHOCOOOM BCLET cHcTeMaTH¥eCKHe HCCC LOBAaHHA 
NO pa3spaOoTke MpPOMbUL-ICHibIXx croco6oR BbIPAauluBaHHsa rpH6a B BbICOKHX 
COAX MkelOTHOH NuTaTe@IbHOH CpCtbl Bo PaCTHJbHbIX alliapataxX AULMIHOT™ 
i Gapadannoro THNeB. TipHHuHinatbHad 3O3MOAHOCTD 3TOTO yrKC YCTAHOB- 
nena. Tipu gqocTaTOulloM a3PpHPOBaHHH, PCPHOAMYCCKOM TICPCMeWIHBAUHH IPO 
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PallNBacMoll Cpeabl HW BbIcoTe ee caoq 25—27 CM TpHO MOXKET HOpMadbHO 
PasBUBaTbed C HaKkOMWIeHHeCM 31a4lTebuoro KOJHYCCTBa (bepMeHTosB. Ha 
‘UanHou cTagun uccaeyoBannii 3aaua CBOAHTCA K alnapaTypHoMy odopmute- 
NWiO Mpolecca HM YTOUNCHHIO TexHOmorMueckux De€*KHMOB MPOH3BO;CTBa. 


B bIBO JI bi 


OcHOBHBbIMH YCOBHAMH, TIPCHOmpeReIAOULMMH yenelmHocr, NPOW3BOCT- 
Ba AMHMOMHTHYeCKHX H MpOTeOmHTHUeCKHX (bepMeHTOB TIpH noMouM maecHe- 
BbIX TPpHOOB, ABJTIOTCA BLIGOP WIA Stor HCH BbICOKOaKTHBHOrO B (bepMeH- 
TaTHBHOM OTHOWCHHH H MasIO MpeapacnosoxKeuHoro Kk H3MeCHYHBOCTH BHA 
H ITaMMa IleCHeBOro TpH6a HW Co3qaHHe AIA Hero B MPOH3BOACTBe COOTBeT- 
CTBYIOULHX =TeXHOJIOPHYeCKHX pexKHMOB, CNOCOOCTBYIOLLHX O6pa30BaHHIo H 
HaKOIMICHHIO B MIPOH3BO/cCTBeEHHOL KyJIbType HeOOXoOAMMbIX depmMeuTos. Ha- 
HOOIce MONO STO MOKeT GbITH OCYULECTBJICHO Ha OCIIOBe BCeCTOpoHHero 
HSYYCHHA OHOXHMHYeCKHX, *usHONOrHuecKHX SKOJIOPHYeCCKHX OCOGeHHOCTe;f 
MHKPOOpraHi3Ma, MpeHa3shayennoro Jin HCOJIb30BaHHA B TPOH3BOJICTBC. 

B cosqanablx u yxe paOotariouix p HaCTOAMee BPEMA TIPOU3BOACTBaX nO 
NOAY4CHHIO AMHJIOJHTHYCCKUX H MpOTeOMTHUeCKHY (PePMeHTOB B Ka4yecTBe 
HX NPOAYUCHTA HCMOJIb3YIOTCH CMeLMaIbHO OTOOPaHUble WITAaMMBI MWwIecHeBoro 
rpuoa Aspergillus oryzae. 

Bonpeku wHpoKo PacipOCTPaHCHHBIM B3MVIAaM AaMHMIOUTHUeCKHe (pep- 
MeHTbI A. oryzae NpCACTaBJCHbI He TObKO a-aMHwa3on. Hapsmy c ueit 3 
(PePMEHTHOM KOMIIcKce COACDAHTCA BECbMa aKTHBHad B-aMuwla3a Hu, Mo Bce;i 
BePOATHOCTH, aMHJO@ociata3a. Ilo cBoum cBolicrBam a-aMusiasa A. oryzae 
CYULCCTBEHHO OTJIHYACTCA OT @-aMiiaz APYPOroO MPOWCXOMKAeCHHA: OHA Govlee 
YCTOHYHBa B KHCMOH Cpexe, MeHee TEPMOCTAOMAbHa MH, HECMOTPH Ha BbICOKYIO 
ACKCTPHHMPYIOWYIO CMOCObHOCTh, OG/azaeT HecBOlicTBeHTbt @-aMHJ1a3aM 
XaPaKTCPOM PaClleIWICHHA KpaXxMavla c COXPaHCHHeM y TIPOAyKTOB ruApoun- 
3a ACHO BbIPAxXKeHHOH MOMOKUTeIbHOT HOA-KpaXMaJIblol peakiun, 

I]poteoautuyeckue cbepmentar A. Ory2ae MPeLCTaBJICHbI JLOCTaTOUHO MOLI- 
ABIM NPOTCHHA3HO-NCITHa3HbIM KOMMICKCOM. 

HanOonece BaxkHbiMn (bakTOpaMy, CIpexeAIOULUMH o6pa3zopanne depmen- 
FOB B MPONSBOACTBEHHOH KYyJIbType, TOMHMO AKTHBHOCTH CaMoro HCNOJIb3ye- 
MOrO INTaMMa rpHOa, ABIMIOTCH CcaeRyIOUUUNe. 

1. Coctas u (bu3nueckas CTPYKTYPa TIPOH3BOACTBEHHOM MHTATeIbHOI cpe- 
Abl. Han6onee Onaronpustia  nytatenpnasr cpella 3 KDpylIHblx, 60- 
PaTbIX KPaXMaJIOM TIMUCHHYHbIX OTpyGeil. 

2. Balaxkuocth NuTaTembHOit CpeAbl Nopaaka 56—58%. Ha traxom YPOBHe 
Oa, NO BO3MOKHOCTH, MOUDKHa YepoKUBaTDCA Ha NPOTAKeHHH BCero MepH- 
Oa BbIPaunBanus rpu6a. Tlagqeune Buamuocry NHTaTeJIbHOH CpeNbl MpHBo- 
AHT K Pe3KOMY CHH>KeHHIO epMeHTOOOpasz0BaTebHOlt cnoco6HocTy rpHoa. 

3. Bricokaa (100%-Haa) orHocntembHag BAK HOCTh BO3AVXA B PaCTHIb- 
HOH Kamcpe. 

4. Unpokuit gocryn Kucslopoza Bo Bce 30nB MOTHOH, MpopaulvBaemoli 
fpHOOM MiTaTeabHOil cpezn. 

5. CBoeBpeMeHHbIT HM TOMB OTBOA HW3 PaCTHJIbHOH KaMCpbl H36nITKa 
(PH3HOMOrHYCCKOrO Tena. 3a Bech LK CBocro PasBuTHA C | Kr 3arpyKeH- 
HBIX B pacTHJIbHyio KaMepy OTpy6ell rpu6 Bbiteaser or 600 HO 900 kkKan 
Tema, 4 B MCpHOm MakcuMyMa — yo 80 KkKal Tenaa B uac c | xr oTpy6ehk. 
ia OTBOa 3TOFO Tela PaCTHJIBHbI KAaMePbl NOJIKHbI NOABCPrathea HIITeH- 
CHBHOMY BCHTHIHPOBaHilO KOHAMUMONMPOBAIIHbIM To reMmepaType H B.1axK- 
HOCTH OOCCILIOMKCHHBIM BO3YXOM. 

6. ONTHMaMbHOH jWIA WakOMAeCHHA aMusouNi HUCCKHX (EPMCHTOB ABAIAeT- 
cH TCMilepatypa 30—32°; npn Gostee iio; TeMNepatype, nopsjyjKa 22—-24° 
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MpOTeOMHTHYeChas AKTHBHOCTb KY-IbTYDPbl NOBbUUAaeTCA B MONWTOPa-ABa pa3a, 
AMHMOSHTHYeCKaA ANTIHBHOCThb OCTa2cTCA HD .9TOM Ha TWperaKiem YpoBHe. 


7, Jia npeuMyIuccTBeHHOro HakoOwWleHHa AMHMJOAUTHYCCKHX (pepMCHTOB 
np Temnepatype 30-—382", HHTCHCHBHOM a3PUPOBAHHH H BBICCKNH OTHOCH- 
TOsIbHOI BAAKUOCTH BOSLYXa AJIMTeIbHOCTb KYJIbTHBHPOB4AHHA rpu6a B Npou3- 
BO;ICTBC MOM*KeT He MpeBpilatb 24 4yac. Tas nomyuenHa (epMCcuTHbL< Upe- 
nmapaToB ¢ HOBDILICHHOM MPOTeOHTHUCCKOH AKTHBIHOCTbIO JWMHT@JIbHOCTb 
KYJIbTHBUpOBAHIiA Tpida UpH MON KeHTH Temnepatypbt Wo 22—24" AOJDKHAa 
YBIHUNBATbCA LO 30 H WaxKe 10 48 uae. 

8. [leo6xoNMO smpeoxXpahenne HPOH3BOACTBCHHOH KYJIbTyPbl rpHOa OT 
HH(DHUHpOSanHA HocTropouleli MHUKpOwpOpon. 
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PB OovauKkcosa u L.A. Headuaroea 


AMHJIOJUTHYECKAA AKTHBHOCTb ASPERGILLUS ORYZAE 
MPH BbIPALLHBAHHH HA MUCKYCCTBEHHbIX CPEJLAX 


(Bceecoro3ublit Ha YWHO-HCCHEAOBATCABCKAH MHCTUTYT 
CHUpTOBO MpOMbIL!ICHHOCTH, MocksBa) 


Ilo HacTosuuecro BPCMeHH MO.TyTCHHe KOHUCHTpHPOBaHHbIX TipenapaToOB 
(PCPMCHTOB MPOUSBOMIWIOCh TTaBHbIM 06pa30M H3 Ky.IbTyp H MHKpoOopraHus- 
MOB, BEIPaileUiHbIX TOBCPXHOCTHBIM MCTOAOM Ha TBCPAbIX CCTCCIBCHHbIX Cpe- 
max. TipenmyulecTBoO MOBepXHOCTHOTO MeTOa KY.IbTHBHpOBaHHA Mperke BCe- 
ro 3aksouacTes! B TOM, ITO BOJHbIC SKCTPaKTH! H3 HOBEPXHOCTHOH KYyJIbTYPbI 
OOMATAIOT ZBHAYHTCbUO GOCE BbICOKOH AKTHBHOCTHIO (bepMeCHTOB To CpaB- 
HeHHIO c (bepMCHTaMH PLYOHHHBIX Ky/IbTYD. HanpuMep, AKTHBHOCTb aMHJ1a3bh 
R kyabtype rpu6a A. oryzae Ha MIWCHHMHDIX oTpyoax cocTaBaseT 40—-50 ea. 
ya 1 r. cyxoro Beca, B TO BpeMH Kak B ryYOUHHOH KyJIbType rpH6a ia TO 
Ke Camoli cpene (20%-HbIll OTBap H3 oTpy6cit) Takoe KOAHUeCTBO AMH1a3bl 
coszepaxxutcsn B 100 Mt KYIDTYPasIbHOH ACIL-UKOCTH (r. ec. B 8—10 r cyxXHXx Be- 
qiecTB). HeemMoTps ila 9TH pe3kHe pasTHNn B AKTHBHOCTH (PCPMEHTOB, 3a 
NocAc Hee BPCMA MPOBONTHCb ONbITI MO BBLICACHHIO mpenapatTos (epMeH- 
TOB 13 TAYOHHHBIX KyJbTYP TPHOOB (Underkofler a. Roy, 1951). 

Lecie1oBalllisa r1yOHHHOrO Hpolecca BbIPauNBaHHA BCAYTCA B HallpaB- 
ACHHH NOBbILIeCHHA ONOCHHTe3a PCPMCHTOB MYTCM nowOopa MHTATeJIbHbIX Cpe 
i SIPHMCHCHHs OO.lce AKTHBHDIX LWTAaMMOS rpHOoB. 

[Ip H8YUeHHH BAMAHHA Pas-THUI{bix HCTOWNHKOB a30Ta Ha pocT H OOpa- 
B0BaHlie AMMJAa3bl B PIYOHNHON KyfbType rpuda A. oryzae (153) Opi1o ycta- 
HOBICHO, TO Ha cpere UatieKka C CCPHOKHCJIbIM aM MONHEM HaOmoaeTca YCH- 
‘MeHHe AKTABHOCTH (EPMEHTA H NOAHOE BHL{C.TCHHE CTO B OKpyKalolly!o Cpe- 
ay. Muaa Kaptuua Cbiia oTMcNcHa Mpt BbIDaIMMBaHHH rpwOa Ha cpese © 
OKHcIeHHeM (popMoli a30Ta (HUTpaT faTpun). B sToM caydae amuvia3a, Kak 
MpaBHO, 1OKAsUIByCTCA Bo MHILC.THI rpi6a (Cmupnosa, 1906 a u6). Plaquqi 
Mpe[BAPHTCIbHbIC IKCHCPHMCHTAsIBIDIC auiuble MO BbULCICHHIO KONILCHTPH- 
POBAHUbIX MpelapaToR aMila3sbl 13 PAYOHIMOH KysIbTYPbl rpu6a Wa CHHTeTH- 
yeckoll cpeme C CEPHOKHCAbIM AMMOIHCM He avi MO.1OKUTCIbHDIX Pe3yIbTa- 
Top. []pu ocaxsICHHH aMiitasbl HS KYJIbTYPaIbHOH 2KHAKOCTH CMHPTOM 
Ha6MOlasocb clBa 3aMcTHOC OOpazoBanHne ocalKa, AKTHBHOCTb KOTOPOTO 
TOJIbKO B HCKOTOPHIX CJIYVaAX AOCTHTaTa 100 et. na 1 r cyxoro mpenapaTa, B 
TO BPCMA KaK H3 MOBCPXHOCTIBIX KYIbTYP 9roro rpHOa MOryT ObITb BbIseJICHbl 
Hpenapatbl aMH[a3bl C AKTHBHOCTbIO AO 3000 en/r MH BBILe. 

B caa3il ¢ STAM Tepe UaMH BOSHHNK.1a 34-laua NOBBIMIENN KOHUCHTpauHu 
(bcpMCHTOB B rayOuuHoll KyJIbType, ¢ TEM UTOOb! MOHKUO ObLIO NOVUATb ak- 
THBUbIC NpenapaTH amuia3bl. Lia MOBbIUCHHA AKTHBHOCTH @MHJ1a3bl B KYJIb- 
Type rpHOa Mbl MPHMEHIIH CO-1OAOBBIC POCTKH, KOTOPbIC BHOCHJHCb B CHHTE- 
THYCCKYIO CpcAy B BITAe 10% -HOro BOAHOFO 9KCTPakTa. 
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METOJHKA 


Pa6ota nposognsiach c Ky/IbTypou rpu6a A. oryzae (153). Cpn6 BbIpa- 
IMIBaJICH Ha CHUTeTHYeCKOl; Cpere cwemytoumero cocrapa (B %): ucrouHyK 
yricpota —6 wan 21, vyerounyK a30Ta — 0,15 (no a30TY); XJOpucrTblil Ka- 
HH — 0,05; cepHoxucaniy Marnun — 0,05: OcPOpHOKHCIDI; Kasuit — Ole 
CEPHOKHCIOe HeTe30 — 0,001: men (WIA Cperpi c (NH4)2SO,4) — 1; 10% -Hbri} 
COMOROBLIN 9KCTPaKT — 10 ma: pH cpennr — 6,8—7,]. 

Saces MHtaterpHol CPCAbl NPOH3BOAH ACH CycneHsuei; KOHH THK (150 000— 
200 000 Ha 1 mut). lpu6 BeipautnBaacs p KON0ax OpvieuMeiiepa, cONep Kalyx 
100 Ma nutatenbuor, cyOcTpata, B TeyeHHe TpeX CYTOK Ha KaYaKe, nenaio- 
imeH 160 06/muu. 

Tocae 3-cytounoro pocra tpn 30° B Manenuy y KYJIbTYPasIbHOH %KHAKOCTH, 
MOTVICHHOH TYTEM OT LecIeHHA MHUCIHA, O1I|Peqensach AKTHBHOCTb @MUH.1a3bl. 

AMI.TOUTHUeCCKa si AKTHBHOCTb OlIpemeaach To MeTONY, pa3spa6oranno- 
My KaHMoBCKHM PonseBuy (Kuumosexuii, 1950) nas COIONa H yTOUHeH- 


HOMY WIS MICCHEBbIX TPH6OB B Jadopatopun PepMCHTHBIX lipenapaTos 
BHHHCTI, 


PE3YJIbTATbI HCCJ EXJOBAHHA 


4. BAMsHHe BBITAKKH 43 COMOZOBbIX POCTKOB Ha pocT H oOpasoBanue amua3b 
rpvoom Asp. oryzae (153) 


M3pectuo, uro CPCMbl, CONepKallHe COOLOBbI 9KCTPakT, BUOMHe MpH- 
POAHBI AJA KYIbTHBUpOBaHHA WICCHEBBIX TpHOoB. JloGaBvicune CO.10;LOBOroO 
2KCTPakTa K CpCqamM MOBbIMaerT ypoxkKaH MUKpoopraHu3mop y COKpalllact 
€POK pocta OaxktTepuii. TlockoabKy cosox0Bbie SKCTPaKThl OOalaiwr Takum 
OHOFeHHbIM ACHCTBHOMU Ha MUKPOOPraHH3Mbl, TO MpercTaBAlocy HHTCDeCHbIM 
6ovlece ReTapHo HSYUHTb BJIMAHHe BbITAKKU 13 COJIONOBBIX POCTKOB Ha OO. 
PaSOBaHHe aMHa3bl pH BbIPaMUBanuy rpHoa A. oryzae (153) Ha cpete 
Yaneka C CepHoKuc.IbiM AMMOHHeM (Ta6u. 1). 

Kak BHAHS 13 WalHprx Ta0.1. 1, WpH6aBaenne 10% -Holi BITaKKH H3 co. 
“IOHOBBIX POCTKOB B Pa3JIHUHBIX KOJIMYECTBax K cpege Uanexa c CePHOKHe- 
‘IBIM AMMONHEM MOBbILiaeT O6pazoBanne aMHJ1a3bI TIPHMEPHO B ABa pa3a. Cure- 
‘lyeT OTMCTHTb, 4TO NpHOaBsenne BHITAKKH H3 COJIOMOBbIX POCTKOB YBeIHYH- 
BaeT TOIbKO CHOCcOOHOCTE rpHOa K O6pa30Banuto aMH.1a3bl HW O4RHb cabo 
<THMYVIHPYCT pocr rpH6a, BeweqcTBHe "UCrO MOBbIMactTcs TIpOAYUHPYIOULad 
CNOcoOHOcTb | r Muuenna. 

TiomoxnTebHBIE PCSYIbTaTbI, TOYYeHHBIC TPH KY IbTHBHPOBaHHH rpnoa 
Ha CpCRE © CCPHOKHCAbIM AaMMOHHEM 1 IKCTPaAKTOM H3 COJIONOBbIX POCTKOB, 
HPUBeO Hac K MOCTatioBKe aHamoruuypx ONbBITOB IO BbIDaULUBaHHIo acnep- 
THa Ha HHTpatax. 6B 3toij C€PHH ONbITOB TPeACTOAMO BbIACHHTE PO/Ib TIpH- 
OaB.IAeCMOrO 3KCTpaKta ra oOpa3oBanne y NOKANIH3aWHIO aMia3sbt B KYJIb- 
type A. oryzae (133) ¢ HATpatOoM HaTpua, 

YRE MePBbIe OFIbITHI NOKA3aJIH, UTO Hakoteltiiec 6uoMaccy H, OCOGCHITy, 
VOpasoBaHe aMiila3it 4 Cpete C 9KCTPaKTOM H3 COJIOOBBIX POCTKOB 3ia- 
SHTCABHO YBOIMYHBaeTCH (Ta6.. 2), 

Aodapsienue 10 ma BHITAAKKH H3 COJONOBLIX POCTKOB O4eHD Pe3KO NOBBI- 
MaCT KOJHYECTBO A@MLivla3bI B KYIbTY)PaIbHOH 2kuKOCTH. B to xe BPpeMSI co- 
“‘\epeKauve aMiWa3bl & MHUeIHH MOUTH He H3McuHHetca. Tlosyueunpre pesyvib- 
TaTbl HPHBOAAT K MBICJI O TOM, uTO 2KCTPaKT H3 COJONOBbIX POCTKOB aKTII- 
BHPYyCT OOpasoBanne Toi aMHJa3bl, KOTOPad coxepxKuTCA B KYIbTYP aJIbHOH 





' Ha cpege c (NH4)2SO4 onpitht IPOBOAWINCh c 2% KpaxmMana (Tuxomuposa, 1958)- 
Ha cpeze c NaNO3—c 6% KPaXMaa. 


10 Tpyau Un-ra MHKPOOHOJOrHH, BBIT. 6 


1-6 
sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A05400005000 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


146 P. B. Penuxcosa u E. A, Jeadyatosu 


ee 








Taobauua 4 


BausHhue eoimsaxKUu U3 conmodoeblx pocmikKUe HA LOPAsCGAHUeE 
amuaasel epubom A. oryzae (153) 











ramen eee AKTHBHOCTb aMH1a3pl 
HOH BLITHRKKH Cyxolt pee = : 
H3 COMOAOBLIX MHUCHHA, T pil cpean 
pocTKon, sqm. (oe 
m.1 100 Mu cpe Abt Hit A nee 
(),20 1,96 4,0 60,4 hed 
03 {,01 99,0 tag 8,0 
00 eeeay 94,0 74,0 8,2 
Q, 00 1,40 4,0 | O7,0 8,2 
1,00 1,00 82), 07,0 8,0 
1,00 1,40 80,0 61,0 8,9 
aon (229 Dos) 05% 8,4 
RY 1,74 99 0 06,6 843 
5, 00 1,46 412,0 76,7 8,3 
0, 00 ise 130,0 109,0 8, | 
10,00 1,43 se ee, 78,0 7, 
40,00 4,00 90,0 60,0 84. 
20,09 1,34 99,0) alot 7,3 
20,00 1,88 Vs 2 48,9 8,0 
(KOHTpC db | 23 ay, 0 | 44,0 | 8,0 
6e3 9KCTpaK- 
Ta) | | 


Ta6 nna 2 


OO pasoBAHUe UMUAABEL HA cpede c Kumpaniom KAaMpuA C SKCINPUKINOM U3 
COACOOBUIX PCCINKCE 





AMHAOMAHTHUCCKAS = AKTHB- 
HOCcTb, et. A. 
Cvxoh pec 


TlutaresbHan CPOs MHNes, PF >] optt cperatit 
Ha 100 M1 Ha tr cyxoro 
cpe Abi MHILC.TH SI 

Cpena Uaneka (KOHTPOWMb) Q,7o 10,00 48,0 tal 
0,31 31,00 0,2 142 

0,98 25,0 48,0 6,9 

Cpena Uaneka |- 10 Ma 4,48 280,14 53,6 8,0 
140%-noro coJOAOBOTO 1,38 260.0 ASA 8,4 
Si a 1,07 200 ,0 48, 7,9 
1,30 200 , 6 ad 8,3 


KUMKOCTH WIM Goee JlerKO NepexXoAHT HS KeTOK MHUeINA B OKpyKaroulyto 
cpeny. Bonpoc 0 TOM, CyecTBYIOT JH pa3u4uA B MpHpote CBOHCTBAaX 
(pepMeHTa, OcTafoulerccsa B MHILCHI i MepexOMAMlero B KYJIbTYPaJIbHY!0 KH 
KOCTb H akTHBHpyeMoro 9KCTpakTOM H3 POCTKOB conoma, elle He BbIACHCH 
OKOHUATeIbHO. TCM Hg MeHee, BIOJIHE BOSMOMHO JLOTIYCTHTb, UTO 3/KCCb MOFyT 
o6pa30BbipaTbcA ABa THMa aMMMVlasbl, pa3zH4arollHecaA 10 pacTBOPHMOCTH, 
MOJICKYJIAPHOMy Becy MH APyrHM cpolictBaM. OHH 3 HX MOxXKeT ObITb CBA- 
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oO 


3aH O0.1ce NpOUHO c GHenKaMH 7 


B KYIbTYPaIbHYIO AKHAKOCTh 


POTOM1a3MbI, 
MOXKET ObITE 6 


147 


H M0 39TOH NpPIUHtHe ero NeEPCxo 
fce 3aTpyiuent. TIpoposzumpte 


HaMit B HacTOAiee BPCMA OTIbITbI To BbLTeCJICHHIO HACHTHDUKAaALHH €aMH.1a3bl 
H3 KY IbTYPaJIbuon AUAKOCTH H 3 MHILGJIUA NOMOryT MPOBCPHTb BbICKa3 aH- 


Hoe MpeANOoKenne. 


Ip Beipammsanun na CPpCAC C HHTPaTOM Ham veo6xorNMo ObLIO BbIaC- 


HUTb He TOKO ak? yBenuyeHug AKTHBILOCTH 


KUNKOCTH, HO Tak%Ke ycrallo- 
BUTb ONTHMAJIbHOe KOJHYeCTBO 
MpHOaBIACMOH BbITSKKH 13 
COMOACBBIX pocTKoR. JLasa 9To- 
ro Ob NocTaBulen ONbIT, B KO- 
TOPOM H3yta/ecb BJHISHHe pa3- 
JHUHOH KOHILCHTPalluy BbITSOK- 


KH H3  COJIONOBBIX pocTKOR 
Ha o6pa3soBanHe  amueia3pl 
(ra6.1. 3). 


KOMeCTBO BBITAAKKH OT 
10 70 20 Me: B OHHAaKkOBOit ue- 
pe CTHMyJIupyer oSpa3opanne 
AMHJa3bl; YMeCHbIUeHHe KOE ee 
HO SO MJ NpMBOANT K ABHOMY 
CHHAKCHHIO BhIXOa aMHslacbl. 

Ipa o6apreunu 0,5 ma 
BHITH2KKH H ME€IbIUC 1a6.1oOla - 


CTCH Pe3kKOC TaNeHHC aKTHB- 
HOCTH aMU.1a3bl, 
CpaByunasn OHOreHHYyI0 


POIb COJOLOBBIX POCTKOB Ha 
cpeme C CePHOKHCJIbIM aMMO- 
HHEM H Ha cpene c OKHCTIeEHTION 


cpete C CybthaToM akTHBHpoBaHHe 


34MH BbITAKKH, B 3tTomM 


aMIVla3bl B KY IbTYpacIbloli 


Ta6auua 3 
H3menenue AKIMUBHOCINL AMUAQIOL NP U CLIPCUUUCQHUL 
Ha cpede ¢ HuMpamom uc PALAUYHOLM  KOAULECNBON 
IKCHIPAKMA UZ CCAOCAOKOIX PCCINKCG 


AKTHBHOCTH 
AMHAN3bI Wa 


Konnuectro 


COMOACBOTA Cvxoti rec 


9SKCTPAKTA, 100 MR KY stb- Mined, r | PIT cpegn 
MIU 100 MoI TS PavibHOH 
WKH KOCTH 
20 240,0 joie Be 8,0 
20 240,0 1,20 8,1 
10 260,0 {,30 7,9 
10 260,0 | 1,31 7,8 
o 184,0 1,4] 8,0 
0,5 12-0 0,98 dk 
0,5 12-0 | 1,15 7,9 
3 Karan 10,9 1,08 TA 
To xe. 10,0 1,08 3:0 
KoHTpOWb 10,6 112 13 


(POPMOH a30Ta, HeOOXOAHMO OTMCTHTD, YTO Ifa 
aMHa3bl NPOWCXOANT HC MAJIBIMH JLO- 


CAytae TOCTATOYHO UpHOaBsenHa 0,25 ma PBITAAKKH, 


UTOOb] YBOIMYHTb AKTHBHOCTH (bepMeuta., Jipyraa kaptuna HaGO-laeTca Ita 
cpele ¢ HHTpatom tlatpusa. Jlrs Ma@xCHM@JIbHOrO NOBbIUCHHA AaMUclOUTHUe- 
CKOH AKTHBROCTH HCOOXOAHMO MpHOas.itTh He Meuce 10 wa 10% -nofi BeITsxK- 


KH H3 COJIONOBBIX POCTKOB. 


TOM, MTO, OUCBHHO, XapakTep yelicTBUA BBITSOKKH 
PopMoli azsoTa HecKOAbKO HHOH, 
lloxrBep»xxaeHuem 9Toro TIPCANOOKCHHA 
KOTOPbIN NOKa3aJt, 
Lore pocta rpuOa Ha Cpeqax c HUTPaTHiM 


ra (Steinberg, 1939), 


ITO 


ABJCHHE MOKIHO OObSCHHTE 


TOKO 
Ha Cpetax ¢ OKHCICHIOI 
4eM Ha Cpelax c BOCCTAHOB.EHHOT op Moil. 
MOTYT CHYKUTb padoTH Craiin6ep- 
4TO WIA OOecneyeHNA MaKcuMacIp- 


a30TOM TpeOyetcs GovIblUee Yyueo 


MUKPO3.ICMCHTOB (B YacTHOcTH MOJUOWCHa), UeM Ha Cpelax, CO.epxaulnx 


AaMMOHHHIMy!O (OPMy azora. Bo3MoxKHO, 4TO 


B HallleM CJlyyae COMOAOBbIE pocr- 


KH H ABJIAIOTCA OHOJIOPHYUCCKHM (baxTODOM, comepoxKautuM pee HCOOXOAMMbIe€ 
QICMEHTHI, OCOGCHHO MOJO eH, KOTOPbIC HIparoT OOWIbUIYIO POwb B (pep MeH- 
VaTHBMOM BOCCTAHOBJICHHH HATDATOB, 


2. Lunamuka o6pa3osanna aMHJla3bl rpuOom ASp. oryzae (153) Ha cpene 


C C€PHOKHNCIbIM AMMOHHEM XH Ha 


IIpx BbipautuBannn 


rpH60B B TIYOUNHEIX ycnoBUAX o4erDy 


Cpele C A30THOKHCIbLIM HaTpHem 


Bd2KHbIM BoU- 


IPOCOM SBJIACTCHA OMDPeeICHHe CpOKa BbIPallLuBaHHg KYJIBTYPbl H ONTHMAaJIb- 


HOTO HakOMIeCHHA a MHJLA3BI, 
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MHTCHCHBHOe OOpasoBalve AMHJAa3bI Y rpuoa A. niger nabwomacTcH Ha BTOpble 
cytKkn. Urol onpeACIHTh CPpOK BbIPallluBaHia rpHOa Ha CHHTeTHUeCCKOH 
cpewe © COvMOBbIM SKCTpakTOM, Mbl MpocienHIM WMHaMuky OOpasoBaHHd 
AMUa3bl B Tpouecce pocTa rpuoa H HoTpeGsleHHA HM KpaxMasla HW a3o0Ta Ha 
cpeae C CePHOKHCIbIM @aMMOHHEM H C 9KCTpaKTOM H3 COJIOJOBbIX POCTKOB H 
Ha cpeme ¢ HHTpaTOM HaTpHA C COMOMOBbIMH pocTKaMH (Tau. 4 O). 


Ta6anua 4 


Tlunamukad COpa306aHust AMUAQSH HA cpede ¢ CepHOKUCALM AMMOHUCM 
(cpeAlne JaHHble H3 ABYyX-Tpex NOBTOpHOCcTcH) 





aa _ 























AMBJIOSHTHYECKAN AKTHB- Konnnectao nenoTpe6seH bx 
B HwocTb, eg. A. C. yreICBOMOB H asoTa, rji00 Ma 
ospact Cyxoit pec 
KYbTYPH, | oo yiesiiist, pH cpeai 
conay Ha 100 mat Ha fr evxore) Caxapa Tocse rene) 
Cpejlbl MHILC JIM st rHyApousa ESOS 
2 0,90 joy 08,3 Q,o1 0, 12386 (ire: 
3 0, YO 420,0 133,0 Cue Abt . 0,082 on, 
A 0 106,0 111,0 “ 9,009 8,0 
o 5 ARO 90,0 90,0 e Cue spl 8,0 
. a > : tm 
6 1,06 {50,0 96,8 : 8,0 


Ta6éauma vo 


Poem, nompcOacnie KpaxMaad WU HaKchAcKue AMUAASOF A. oryzue (153) Ha cpede 
c HUuMmpaniom 

















cS 

= buomacca cyxoro | AMIJIOJHTHUCCKAA AKTHBHOCTH, KonnuectBo nenoTpes- pli cpesa 

o peuyecTBa, PT en. A. ©. vlcHHOrO Caxapa, % 

si ne ee en ns el 

qt 

c na 100 Ma Ha 47 cyxoro 

3 6e3 BHITSIDK- cpe abl M HILeHA 6c3 BLITSK- 6e3 BLITHK- 

a KH H3 ¢a- | ¢ BbI- KH H3 CO- } C BMITSDK- | KH HW3 CO- 7] C BDI- 
eee MOMOPBIX [5K KOT AOJMLOBUX KOT JOAORDIX |THKKOM 
as pocTKOL 6e3 npi- {| c Bhi- | 6e3 BHl-| C BHI- pocTKOB POCTKOB 

a toxKkn [TsoKKOL] TAKKE [| TARKO! 

ek 

4-c 0,0 0,545|Caegnt}) 18,0} Crest 33,01 6,00 2,360 79 8,1 
2-e 0,510 41,185] 8,0 | 150,1 15,0 | 126,0 2,10 4,060 7,8 8,3 
3-e 0,950 | 1,481 GO 225,24°. 16,25) 7402,0 py eS, 0,093 7,9 7,9 
A-e Q,810 [41,382 6,0 | 225, 1 7,3 | 162,0{ 0,09 0,139 7,6 8,6 
o-e 0,80 | 1,072 | Cacapr; 199,0 Canenp 181,9 0,49 | 0,218 7,8 8,1 
6-e 1,380 11,020{ 15,0 | 152,0 14,6 | 110,1 0,12...) 0,124 ‘ht 8,3 


AKTHBUOCTh AMHJId3bl, KAaK Ha Cpele € BOCCTaHOBJCHHOH (OpMOH a30Ta, 
TaK H Ha Cpese C OKHCJICHHOH (popMol ocTHraeT CBoero MakCHMYyMa lia 
¢peTbH cytTku. K 9TOMy MOMeHTy NIpH HanavIbHOM comepKaHHH KpaxMaJla 
9%, —cpeaa c (NH4)2SO4-— caxap B cpewe MOAHOCTBIO moTpeOsleH, a a30T 
floTpeOIseTCA MpumMepHo Ha 50%. Ha cpese c 6% KpaxMasia H HHTpaTOM 
HaTpHA HCTOUHUK yriiepoqa Takxe MOYTH HOJIHOCTbIO MOTpeOsineTCH B TCHe- 
Hic Tpex cyTOK. Kpome Toro, cjleAyeT OTMCTHTb HeECKOJIbKO Oo.ee ObICTpbi 
pocT rpHOa ua cpese Cc SKCTPpaKTOM H3 coOOBbIX pocTKoB. buomacca Ha 
sTO cpeae “OcTHraeT CBOero MaKCHMyMa Tak2Ke Ha TpeTbuH CYTKH, Mocwe 
wero BeC MHUCIMA HECKOJIbDKO CHHKAETCA, UTO, OYEBHAHO, CBASAHO C HHTCH- 
CHBHbIM @BTOJIH30M MHIL@HA B 9TOT HepHod. 
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AMUAOAUTUMECKAN AKTUBHOCTS Aspergillus oryzae na UCKYCCTBEHNbIX Cpedax 149 


Takum o6pa3om, conocraBaenne HaWMX Pe3yAbTaTOB 10 oONpeneneHuio 
BBIXONOB aMH.1a3bl IPH BbIPalluBaHUN Ha CpeqaX C HHTpaTOM HaTpusa u 
cybaTOM aMMOHHA MaeT NosHoe OCHOBaHHe AIH PSKOMCHMAWUHH CHHTeTHUe- 
CKOH CP@JbI C a30THOKHCJIbIM HaTPHEM HW 9KCTPaKTOM H3 COJIONOBbIX POCTKOB 
AIA MOYYCHHA MA@KCHMAJIbHOrO BbIXOa aMHJ1a3bI. Tlonyuenuoe B onbitax 
NOBBIIMCHHE KOHICHTPalWH AMH1a3bt B rayOudHOH KyJbType rpu6a nMeer 
pellaioulee 3HaveHHe AVIA Mocwemyiome;ro BbIeeHHA NpelapaToB amMuvia3pl 
M3 IIYOHHHBIX KYJIbTYp. 


B bIBO JI bl 


J. Onrumasipnoii CpeACH AIA pocta H OO6pa30BaHua aMHJa3bl TpHOOM 
A. oryzae (153) @ YCHOBHAX TYOHHHOTO BbIPaWHBaHHA siBuIAeTCA cpena ¢ 
ASOTHOKHCJIBIM HaTpHeM, 6% kKpaxMaa u 9KCTpaKTOM u3 COJIOMOBbIX POCTKOB. 

2. BbitskKKa 43 COMONOBBIX POCTKOB, IpH6aBAeMan K cpene c HHTPpaTOM 
HaTpHA, OKa3bIBaeT CTHMYJIMpyloulee pelicTBHe Ha oOpa3s0BaHve aMmusla3bl 
rpu6om A. oryzae (153). 

AMiJIOJTHTHUeCKad AKTUBHOCTH NPH BbIPAWMBaHHH STOTO rpHOa ocTura- 
eT 225—250 en. A. C. na 100 ma Cpe abl. 

_ 3. MakcumMajpnoe o6pa30Banue amuvia3by TIpH 3aceBe CpebI KOHHIMAMH 
HaOJioqaeTcH K KOHILY TpeTpnx CyTOoK. K sromy BpemMeHH rpu6 noTpe61ser 
BCe YrleBOLbI H OKOV!IO 50% as3ora. 

4, [luratepuyio cpeny c 6% KpaXMaJla, HATPaTOM HaTpua u 10 mz 
10%-Hol BOZHOH BLITSOKKH 13 COJOLOBBIX POCTKOB MbI Pe€KOMCHyeM JA 
NOYICHHA KOHUCHTPiPOBaHHBIX [lpenapaToB aMMMla3bl NpH BbIpauluBaHHyy | 
A. oryzae (153) u APYPUX BUOB aCheprHJJIOB B TVIYOHHHbIX yCJIOBHAX. 
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B.B. BaTrKkur 


BJIMAHHE COJIEM MAPHHA HA ®EPMEHTATHBHYW AKTHBHOCTb 
rJIYBHHHOM KYJIbTYPb! ASPERGILLUS NIGER 


(Beecoro3ibili HAYUHO-HCCELOBATEIbCKHH HHCTHTYT 
cnupToBoli WH JIHKepHO-BOOUHON MIPOM DILIJICHHOCTH) 


Pance 6blo yctanoBsieHo (BaTkun, 1954), aro MoAuteauuBanue Oap bl 
OKa3biBaeT GmarompusTHoe yelicrBue Ha HakoMMeHHe epMeHTOB rpH60omM 
A. niger upu ray6unnom sbipamnpannn. TogzulenaunBanne OCYULCCTBIAJIOCb 
MesIOM HIM H3BCCTBIO Mp pH or 4,2—4,3 no 5,0—5,2. B mpottecce pocta TpH- 
6a BernunHa pH cyOcTpata Bo3pactada oO 5,5, T. €. JO YPOBHA, G1arocuIpHAT- 
HOO JWI HAKCIVICHHA AMHJIOJIHTHUeCKHX (bepMerTOB. Beujly Toro, YTO B VINTEC 
patype (Kocrptues, 1947) ropoputca 0 OecMomesHOCTH Kad BUA [JIA TWIeCHCBbIX 
rpH6oB, OH Obl 3aMeHCH MarHHeM, KOTOPbIi CUHTaeTCA OOAZATCIbHDIM KOM- 
HOHCHTOM BC@X HUTATCJIbHbIX Cpe, IPHMCHACMBIX AVIA MICCHEBDIS rpHo6os, Tak 
KaK PpOJlb ero B O6uOMOrMYeCKHX Mpowleccax mHorooOpa3Ha. Maruui ABJIAeTCH 
ONHHM 13 KOMTIOHe@HTOB KOSH3HMa Mpollecca OpOKeHHA H TMIMKOJH3A. Be6ctep 
(Webster, 1955) coo6ulaeT 0 KOSH3HMHOM pO Marois B CHHTCS© aciapa- 
rua. 

Viccacnaopannamu Cent-JaKHopabu (1947) yeTatoBjeHa M Apyraxv, He MC- 
lice BaXxKHAaA POb MATHHA B OvOMOrMUeCKUX Mpoleccax — on peryAMpyeT Mpo- 
LCCC MePCMCLICHHA BOJbI B KUBHIX OPraHH3Max. 

Cornukos (1934a u 6), uccnelyaA ycnoBHA OOpa3s0BaHHA JIMMOHHOH KHCJIO- 
TLL AKTHBUbIM IuTaMMoM A. niger, OONapY KI HCKOUNTeAbHY!O POwJIb a30THO- 
KUCAOrO Marlins. Polb MarHua, BbIpakalollanca B HHTeHCHPHKAUNH Npowecca 
O6pa3z0Ballist TPHOOM JIMMOHHOM KHCJIOTHI 3 CaxapOsbl, HaOsOaecTCA TOJIBKO 
B MeCPHOL YCBOCIHA OKHCICHHOrO a30Ta, CBAZAHHOPO C KaTHONOM MarHya. 

Onbithl No MpHMencnHfoO Mariad NpH TAYOHNHOM BbIPAaNIMBaniy A. niger 
HpCBOJWWINCh B Ja6oparopHu Beecow3Horo HayuHO-HCCAeOBATeIbCKOrO HH- 
CTHTYTAa CNUPTOBO!t NPOMBILUAICHHOCTH. BpipalBanne rpu6a Bevlocb B TeCUCHHe 
G1 wae. BOCICKAHHBIX KOIOaX Ha Ja6opaTOpHoll KayasKe C YHC1OM OOOPOTOB 
140-—160 B Munyty np 30—32°. OCcHOBHBIM NHTaTCJIbHbIM cy6cTpaToM CJy- 
”KMga PrKalian Oapja Mocse yMavicHuA H3 Hee KpyINbIx VacrHil. 

Vexounan Gapla coxepxata 3% pacTROPHMBIX H 1,5% B3BCIICHHbIX BC- 
ituceTB. TIpu ce KOHICUTPHPOBAaHH KOHUCCTBO CYXHX BCINECTB COOTBETCTBCHILO 
HoBbiuadocb. Ha 100 ma G6apsbl BHOCHJOch No 0,25 Pr covicH Marist WIM 
KASTDILNS. 

Jlonow WUTC bUbIM TIHTAHUCM B psie ONBITOB CARMA pxHanad MYKa. 

B KauectBe noceBioro MaTepHaia NpHMeHsAJaCch CyCNeHsHi KOHMAHA A. ni- 
ger, TloceBuoll MaTCpHaJl BbIPalMBaJICA NOBEPXHOCTHBIM MCTOAOM B KO0ax 
Ha MMUeCHHYNbIX OTPyOAX. 
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Bauanue coaei maznua na Aspergillus niger 151 


B rayOuHHo kystbType ONPCHeIAIHCh AaMHJIOIMTHYeCKHe (epMeHTHI 
(Kaumoscxuli uw Pogsesuu, 1952), KOTOPbI€ BbIPaKaHCb B  YCJIOBHbIX 
CHHUMaXx. 

EAUHHI[bl AMHAOANTHYeCKOH CnocobHOCTH (A. C.) coorBetcTBy1oT TOMY KO- 
‘1H4eCTBY (ePpMeHTOB, KOTOpHIe Haxonatca B LOO Ma KYJIbTYPaJIbBHOH XKHAKOCTH 
4 MpeppallawrT | r kpaxmawla B HeOKpalluBaemble fooM JICKCTPHHbI 3a | uac 
mpu 30°. 

JleKcTpHHosuTHuecKad Cnoco6HOCTE (1. C.) spipaxkaetca p MHJIJIHTpaM- 
MaX MaIbTO3bI, OOpasylollelics MpH OcCaxapHBaHHH ACKCTpHHOB 100 Ma Kyvib- 
Typbl 3a | “ac npn 30°. 

Madabpta3nas cnoco6uoctp (M. C.) onpekesetca MO rugpou3y 1%-Horo 
PaCTBOPa MaJIbTO3bI H BbIPaAKaCTCA B MHJVIMPPaMMaxX TvIIOKO3HI, oOpa3ylouleH- 
CA MPH PHApPOAM3e MaIbTO3sbI 100 Mut KyabtTyppl 3a 1 uac npn 30°. 

SaTopbl Ha 6poxcHHe roTOBHIHch KelcTepHsainel 25 r p2xxaHoli MYKH, 
cojlepxaineH 58% Kpaxmasa, B 100 ma Bout. KysbTypa rpi6a Jia ocaxapu- 
Bana BUOCHJaCb B Pa3JIHUHbIX MPOLeCHTHBIX COOTHOUICHHAX K KOJIHYCCTBY 3a- 
Topa. JipoxxKu HCNOMb30BaJIHCb OTMBITbIC OT cyca. Bpoxenve Beslocb c mpu- 
MCHEHHCM AHTHCenTHKAa. 

B ra6a1. | npuBeacnsl Wane 10 BAHAHHIO YIICKHCJIOrO MarHHa Ha aKTUB- 
OCTh aMIHJIOJIMTHYUeCKUX MePpMeHTOB rpn6a. 

Matepxavibl ObITOB yKa3bIBalOT Ha TO, YTO 3aMeHa KaJIbIUHA M@rHHeM OKa- 
SHIBACT BJIHAHHE Ha HakOMJIeHHe OHOMAaCCHI rpH6a, a TakxKe Na JeKCTP HHO 
THYCCKYIO CNOCOOHOCTh KYyJIbTypbl. B cpeqHem moKa3aTesb J[@KCTPHHOUIMIH- 
UCCKOH AKTHBHOCTH MoBpltaetca Ha 50% mo CPaBHeHHIO C AKTHBHOCTbIO MIpH 
HCHTPaJIH3aUHH OapAb YMICKHCJIbIM KaJIbUHeM. 

AMHJIOJMTHYeCKaA AKTHBHOCTh TaKKe MeHAeTCA. OjnHako B Tex cayyuanx, 
Korga pH ky.ipTypasbHol 2RKUAKOCTH He NOHWKaeTCA B mpowecce BbIpaluBa- 
HHA, He OOHAPYKUBAaeTCA H MOHWKEHHA AMMMONHTHUeCKOLL aKTHBHOCTH. 

YrTo6bl IpoBepuTb BINAHHe MarHua Ha NPHFOAHOCTh NOJYYaCMOH KYJIbTYPbl 
AMA THAPONH3a KPaXMaJla, Mbl MPHMCHWIH croco6 mpo6xoro cOpaxkuBaHHa 
(Ta6a. 2), 

Jjaynple Tabu. 2 NOKA3bIBaloT, YTO 3aMeHa KaJIbILMA MArHHeM, NOBbIMAA 
ACKCTPHHOJHTHYCCKYIO AKTHBHOCTb rpHOa axe TPH OMNOBpeMeHHOM pe3KOM 
CHIDKCHHH AMHVJIOJIHTHYCCKOH AKTHBHOCTH, H€ TOJIbKO He yxymlaer cnoco6Ho- 
CTH KYIbTYPbl OCaXaPHBaTb KPaXMa.I B 3aTOPe, HO H MPHBOsUT B KOIIIE Ipo- 
HCcCa K YBCIHYCHHIO KOJIHYECTBA BbILeIMBIUeHCA YrIeKHCOTHI H oOpa30Bab- 
luerocsa cmupta. Muaue ropops, 3aMeHa KaJIbllua Ha MarHuli No3Boasaer yMeHb- 
INHTb PaCXxO,l MIYOHHHOH KyIbTypbl Ha 40%, 

Hu3kaad aMHJOMTHYNeCKad AKTIBHOCTB MPH HaJIHUHW BbICOKOH AeKCTPHHO- 
MITHUCCKON AKTHBHOCTH B KY.IbTYPC, BbIPAIeHHOll c MarivHeM, He BJHAeCT Ha 
KOHCHHYIO HOJINOTY OCaXaPpHBaHHA KpaXxMawla, NO O6ycsIOBMBaeT Govlee MeJI- 
‘ICHHBI XO 6poxenusA B nepBbe 17 yac. mpomecca. 

Buecenne Mg B cpeny conpopomyactca ee noLKucIeNHeM B mpotecce 
NYTDTHBHDOBAHHA, H MOTOMY aMHJIOTHTHUCCKaA AKTHBHOCTb rpn6a B IpHcyrT- 
CTBHH Mg cuipKacrca. 

J\ia MeMOlctpalul BO3MOKUOCTH COXpaHCHHA OaronpusTHoro BuHAHHS 
MaPHAA Ha MOBBINICHHC AMIWIOJIHTHYCCKOH AKTHBHOCTH TIP ycTpanenun nog- 
KHCJICHHA HAMH ObLIH MPOBCACHbI ONbITh BbIPAalMBalust rpHOa mpu 206aB- 
ACHHH B CyOcTpar usnoloru4uecku MeaO"UKOH comM (Oba B3aTa CerHeroBa 
COVJIb). | 
Tloayuenibie qaunble NOKasai, UTO COBMeCTIIOe NpHMeneHHe (u3sHOmOrHU- 
YCCKH LWCJIOUNOH COJIM H MarHis, yCTpanaAd NOAKHCIAIOWLUIt a(piekT MarHua, 
O1aPONPHATCTBYCT MOBBIIUCHHIO aMHJO.HTHYCCKOlI CHOCOOHOCTH, He CHuKaH 
O6.1arONpHATHOFO BAMAHMA Marina wa JIEKCTPHHOJINTHYCCKYIO AKTHBHOCTD. 
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£52 B. B. Burkuyx 
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Tao6uuua ft 


Bausnnue Coactt KAAbUUA UW MaeHUs Ha PepMenHMaMUBAY!O AKMUBHOCIN 2AYOUHHOU KY AMY pot 




























































































A. niger 
woe i * Sp a eS 
Conepxa- pH A. C, Zh. ©. Konuvect- 
HHe pacT- | Myka, Helitpanusyio- —S ee ee fl a NEEL 
FOPHMBIX | % K | pee BeujecTBO| Hauamb- | KOHeU- | Jiun, r Ha 
reulecTB | Gapgze Hoe Hoe eA. % ey of 100 ma 
B Gapne, % cpeAbl 
a OapAes ey rs 
3 a GicO;. 5,0. ||. 68 18 | 400 430 | 4100 | 2,75 
= MgCO, - 5,0 | 4,8 4 | 22 695 | 160 | 2,50 
| | 
3 0 0 oe CaCO3 540 by 5,2 | 100 490 100 | 3,50 
| — MgCO3 5,2 5.0 | 3,7 | 70 695 | 140 | 2,82 
rr eis ames a (erence ree a | Eo eee 
5 = CaCO; 5,0 5,9 18 | 100 535 | 100 3,34 
a MgCOs 5,0 5,4 17 | 95 650 | 420 3,00 
5 Se sCxCO; 5,0 | 5,6 | 10} 100 : 328 | 400 | 3,22 
= MgCO, 5,0 5,4 14 | 140 . 580 | 180 3,05 
wo pean tibet I ec ed eS 
3 2 CaCO; 52 5,4 20 } 100 630 | 100 4,15 
2 MgCO3 5,8 4,5 4} 20 | 1060 | 168 3,35 
sete ee NE A Ne Ns 
3 2 CaCO; 54 5,6 40 | 100 785 | 100 | 3,17 
2 MgCOg 6,7 4,4 | 6,6 16 1240 160 | 2,97 
! : 
5 2 | CaCO; | 53 | 5,5 | 341 100 | 630) 1400 | 4,05 
MgCO,; | 5,7 4,8 34 100 | 1072 | 170 3,98 
| | nn EE 
5 5). -GaCO}. 50" ||). SHy2s |, VAs A100 | 695 | 100 | 3,85 
MgCOs 52 5,0 40 | 160 ; 945 136 3,65 
| . 
| | | | 
g~  B 2 SHC; a (es 15 | 100 | 675 | 100 | 5,08 
MgCO, 5.7 4.8 40} 260 | 1060 | 457 4,70 








Ta6auta 2 


Jlumamuka 6poxeHun u Bolxod chupma npu occaxapuBanuu saMopos enyOunHou KyAomypou 
A. niger, eolpawernotl C KaAbiuem U MaeHUeM 


(3atop 25 r myku-+100 ma Bop!) 








Bpiereno CO,, r'uac 
Hei P Konmnuect- Konuuect- 
eee ce , I — , reg Bospact KyJbTYpbl, Yacbl coe care 
BeEleCTBO 4 ; ee ft See gg — pay ee aR ee Tg ante ‘VKH 
| earORy | 4@ | ie OA AB ed 

CaCOs 20 630 15 4,3 | 0,00 6,10 6,3 | 6,0 6,79 
CaCO3 20 630 10 4,5 0,0 oo G1 6,3 6,58 
MgCOs A 1060 15 4,30 o,¢ 6,6 6,60 6,79 7,02 
MgCOs 4 {060 10 320 4,30 6,10 6,35 6,00 G, 7‘ 
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Bauanue cone maenua na Aspergillus niger 153 
eae a, oe Ta 





B faabyelitem 6nwin NPOBCCHBI OMBITHI BbIPAULuBaHHA rpuOa Ha KoHyeH- 
TPHPOBaHHOH GOapze. Kouuentpanua PaCTBOPUMBIX BeLIeECTB Obla noNsATa 
HO 6%, a H€PacTBOPHMBIX — Jo 3%, 7. e. YBCIHYeHa BABOe MO cpaBHeHuto 
C OOBINHOH. Jaa o6ecneueHna rpuOa ucTouHHuKOM yrIepoaa OblIO NMO6aBMeHO 
2% MykKu. Yraekuenpiii MarHut BHOCHJICA B KOmHUeCTBE 0,25%. BarpantuBanue 
rpu0a ua Takom cy6cTpate B AByx NOBTOPHbIX ONbITaX jLavlo KYJIbTYPy B liep- 
BOM OMbITC C AMHAONHTHUCCKON akTHBIOCTHIO 60 ex. uc ACKCTPHHOWHTHYe- 
CKOH aKTHBHOCTHIO 1000 en. B NoBTOpHoM ompite NOK@3aTe@Ib AaMHJOJINTHYe- 
CKOH @KTUBHOCTH OBIT paBeH 40 e1., a noKasatrerp A€KCTPHHOAUTHYeCKOlT 
AKTHBHOCTH — 1060 ex, B KOHTPOJIe C YIICKHCJIbIM KasIbluem MNOKa3aTe.1b 
N€pBOH Obl paBen 15 eg., a NOKa3aTeb BTopoli — 675 ex. Koneunas pequ- 
"Ha PH B kyabType c MarHuem cocTaBHla 5,4, a ¢ Kasbunem — 5,6. 

Kysabtypa rpuéa, BPIPalleHHad Ha KOHILCHTPUpOBaHHOl} Oapne ¢ MyKoil 
H MarHueM, MIpHMeHaach B Npo6Hom cOpamuBanun. Jina CPaBHeEHHA 3aTOpHI 
OCaXapuBaIHCh KyJIbTypolt rpu6a ¢ taKkoli KC EKCTPHHOMINTHYeCKOH akTHB- 
HCCTbIO, HO AMHJIOJIHTHYCCKAA AKTHBHOCTE, Oba B AeCATh pas ca6ee. Tlouy- 
TeHUbIC AAHHbIe NPeACTABJCHbI B Tabu. 3. 


Ta6auua 3 


Nod Opomwenus HMYUHOCO BQMOpa Np Cceaxupueanuu KYAbmypouw epuba c pa3zauuanoti 
aMuAOAUMULCCKOU u OeKcmpuNcaumuuecKoti AKIMUBHOCIN 10 
(3aTop 25 r myxu--100 ma BOJIbI) 








Konuvecr- pee eaee rene COs, Tie _... _ _| _Koatseerso enpra 
pe oe oe A. C., en. Pee ie egepact Se and aie! Oa Oa ae de 5, TOs 
Ka 7Opy 1 Oe a ke UN “Shey aie 
| | 

(2 be aj 265 4,35 5,7 6.6 | 6,75 7,02 | 93 

Q 1 gay £8 5,1 5,95 b5 6,75 7.0 93 

6g 148 4,75 5,65 6,25 6,5 6,75 2 

6 0,6 159 3,25 Ald 6,45 6,55 6,79 92 

6 '§ 6 99 4,3 53 6,2 6,45 6,5 91 


Kak BHAHO U3 MaTCDHaJIOB TaG6JIHUBI, KYJIBTypa C pa3sHok amusonuruue- 
CKOH AaKTHBHOCTbIO, CyAA no BPIXOY CIMPTa, HE OKa3bIBaeT BJIHAHHA Ia Tod- 
HOTY OCaXapuBallia Kpaxmawga. JDna OOeCIeYCHHA BEICOKOI NOAHOTE BbIOpa- 
*KHBAaHHA JLEKCTPHHOJHTHYeCKOrO (PEPMEHTA HOAKHO ObITh AaHO He MeHee 
100 en. na 25 r MYKH. 

Salaya Broporo 9stana HCCACHOBAHHH CBOAHaCb K TMOMbICKAaHHIO TaKoro 
MCTOUHHKA MarHHs, NpHMenenne KOTOPOro 6bIIO 6bI 9KOHOMUNeCKH JLOCTYNHBIM 
AAA NWPOu3BoACTBAa. B cBa3H Cc 9TUM OBLIH ACNbITaHbl AOJIOMUT H MarHe3nr. 

Jlo.lomut oKasaaca HCNPHPOAHbIM H3-3a Mpeo6vazatourero COReDKaHHA R 
HCM KaJIbuHA Hal Marien. 

IIpumewenue marne3uta navio OaPONPHATHBIE PesyuBTaty (Ta61. 4). 

Marepuaabl, mpuBegenupie p Ta6.1. 4, CBHCTCABCTBYIOT O BO3MOXKHOCTH 3a- 
MCHbI YIICKHCJIOrO MarHHA Ha MaTHe3HT, Tak Kak B STOM cylyuae cOxXpaHsetca 
OaronpuAaTHOe NefictBHe MarHua Ha (beCPMCHTaTHBHY!O aKTHBHOCTH. 

B Oapae, ynapennoli c 4% PaCTBOPHMBIX BelllecTB 20 6%, Marnuii YBeulH- 
UHBaCT HE TOMbKO ACKCTPHHOMHTHYeCKYIO, HO Ht aMHJIOJIMNTHYCCKYIO AKTHBHOCTh 
KYJIbTYPbI rpH6a. 

CruMysupytoulee jefictBHe Maruna Ha HaKOMIeHne AeKCTPHHO.INTHYeCKOro 
HW MaIbTO30pacienisiowlero depMentos rpH6om A. niger, Kak yxe rOBOpH- 
JIOCb, NPOABJACTCA He3aBHCHMO oT PH cpexu. Jlaa 6onrpmei: Haris qHocTu 
NPHBOAATCH MaTepHavIbl ONbITA, B KOTOPOM @KTHBHAA KHCHOTHOCTD NOJVepAxH- 
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TaCauna 4 


Bausnue Maenesuma na depMeHMaMUGHY!O UKINUGHOCINb 2AYOUHHOU KYAbMLY pol enuba A. niger 
(Gapaa c 4% pacTBC PHMbIXx BeULeCTB ) 


en 





a ns 
| 




















Kowmurect- 
JlonoANNtTesbHOe Helirpanusyroutce Konesnoe | BO MBUE- 
WuTAaHHe BeULeECTBO, T p ie pas A. C., ex. | JI. C., ea. | A. O.. % 
Ab! 
ee ee eee a GE en 
2» MYKH — yal 5 ee ie 10 AGO 100 
0,25 CaCOy . . 5,9 Sone 17 545 105 
0,25 MgCO,;. .| 5,9 317 20 735 162 
O,3 mMarHe3HTa , Ou a2 20 830 169 
ee ae eee eee eee ean aN Spake san ALN race eee ecco eee 
27 MYKH — 0,0 ayo 20) 060 100 
0,25 CaCOy3 . . 6,1 3,8 30 G50 416 
0,25 MgCO; . . Tos. 3.0 30 765 136 
Q,3 mMarne3HtTa . Dak oo AQ 810 446 
45 04 KaprotbesbHot 0,20 ‘ Oe: | 3,69 A8 | QC | 177 
McCarHn 
ay eee eee ———$—— pe 
2 7 MYKH — A,6 3,02 12 AAD 100 
0,25 CaCO; . . Ses. 3,17 24 720 460 
0,25 MgCOs . . ee 2 87 AQ G45 a We 
| 0,3 marnesuTa 5,0 29 A) 1015 928 
3 r KpaxMaJa _— 4,6 2,00 6 675 100 
0,3 marue3Hta . D4 ae | 27 800 126 
0,3 MgCO3s . - 4,6 3,05 30 | = 1036 150 
3 r Kpaxmasa — tics 2,61 13 580 100 
0,15 MarHe3HTa . ee 2,78 6,8 80 170 
0,25 . 4,2 2,63 11,3 4250 — 214 
20 9% cycda — 4,2 4,9 10 1072 — 
— A,7 A,7 2A 1406 — 
0,25 MgCO3; . . 4,85 4,85 15 1460 — 
TOKE LS Sie. a 6,8 ries 80 1700 -- 


Batacb npn nomouwt HCl 1 NH,Cl ua BbICOKOM ypOBHe (pHi=4,0) wa upo- 
TARKCHHH BCero Tpolecca BbIPaMBaHHnA (Ta6.1. 5). 

Tloc1yucHuble pesyeIbTaTbl yKasblBaroT Ha TO, TO egaBucuMo oT pI Ky-tb- 
TYPasIbHOH MKUAKOCTH MAresnT NMOBBILMMACT JICKCTPHHOJIHTHYeCKYIO MH MaJibTds- 
HYIO AKTHBHOCTb riyOHUHHOH KYJIbTYPbI rpuda. 

bwaronpHaATHoe BKAIHe Maris Ha (PePMCHTATHBHYIO AKTHBIOCTh ray Oiiti- 
Holt KysIbTypbl rpu6a A. niger Ho6yAWlo0 Hac UcnbITath ApyrvHe McTacd-tbl 
(pesybTaTbl NpHMeHeHHA KaeIbiMiA IPHBeLeHb! BbILe). 

IIpemnojaras, uTO AcHCTBHe Marla B KakoH-TO Mepe CBH3aHO C KOM- 
iIeKCOOOPAa3YIOMICit CHOCOOHOSTHIO STOTO MCTAMITa, 5 OUIbITbI ObLIH BKIHOUCHDI 
HDVPHE Me€TaJLIbl, XAPAKTCPH3YIOUNCCA BLICOKON CNOCOOHOCTbIO KOMIM.ICKCGOO- 
pazcBanis,— WANK, KOGaIbT H BHCMYT. 

llaOMOACHHA MOKa3aIM, YTO MarHHl He MOKCT 6bITh 3aMeHeH YKa3aHHbiMi 
mMcTacatamu (Ta6u. 6). 

JlelictBuc MarunsA cneln@Hyno B OTHOUICHHH IpHMeHAeMOro BHAA rpHoa. 
Ouo MpoABAACTCA Ha pasvIMYHbIX WITAMMax A. niger, HO He OOHapyxKeHo B 
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Bausnue coneti mackus na Aspergillus niger 155 
Ta6amuua 5 
Bausnue mazxua na epmMenmamuenyto axmuenrcinp 2AYOUHHOU KY ADIMY Pol 
A. niger 6 saeucumocmu om PH cydcmpama 
o6apneno kK Gapye, % i He Cs a 
Hay, | KOHC, 
SU MYR Sheg2 ost Sura eS eee, A,4 4,8 17 850 100 
O20 NBC Os: fod Se, 25 ae ical Sie 4 6,8 4-52 25 1400 250 
0,05 NH«CI+HCl* 2... 0. 0. 4,1 | 4,1 26 765 112 
0,15 MgCO;4-0,0SNIH,Cl+-HCI 4,1 |; 4,1 13 1500 261 


* HCl 
pH=4,1. 


AobaBnnach B 


Ta6anua 6 


KOJIHGeCTBaX, HeCOOXOUMBIX ATH YCTaHOBVIeHHA 


Bausseue HEKOMO Potx Metanaao’ Ha epmexmamucn yt0 


QKMUGHCCIN’ 2AYCUKHOK KyAsmypet A. niger 





Jlo6apneno kK Oapge, % 
B Ch HHHWaXx 





ee 





112 











Sc 


2.0 MyKu O 650 

0,25 MgO 40 S00 206 
0,05 CO .., 40 675 175 
2.0 MVKH 0,3 855 185 
0,25 MgO 2,3 1100 313 
0,25 ZnO 4,8 769 133 
2,0 Myku 8 765 101 
0.25 MgO 30 1100 175 
0,05 CO — 675 192 
0,26 Bi (NOs). . — 675 o9 


\lytae BbIpauluBanuA Na 9TUX CyO6cTpatax A. oryzae, uto c 
PHAJIOB, TPHBeECHHbIX B Tabu. 7. 


Bausnue Ma2Husa na PepmMenmamusHy1o AKMILIM 
u Aspergillus oryzae 


elyeT H3 MarTe- 


Ta6Oauna 7 


CIS CAYOURHUX KYASMY Pp Aspergillus niger 

















pH hot Mees | M,C. 
pro /lo6apncno kK Gapne, %% tauanp | Koneu- 
noe foe B CAMNHILaXx 
A, niger 4,0 myku |-0,5 NH,Cl + HCl. A,1 4,1 2,6 760 | 112 
To xe 4,0 myxu +0,15 MgO |.0,5 NH,Cl +-HIC] | 4,1 4,1 13 1500 | 261 
A. oryzae 4,0 myxu+0,5 NH,CI+HCI a Gal. a 4,4 0,0 30 O60 60 
To 2Ke 4,0 myvku! 0,15 MgO !-NH\CI+HCI 4,1 2,0 40 060 68 
Uro6b BLIscHuTh PONb HONa Maria B mpolecce ero BO3-LCHCTBHA 


lid CHITTe3 rpHOom (PCDMCHTOB, OILOBDEMCHHO C MAarHvemM B KaAUCCTBE KOM- 


‘ 


TaMH (MAarHHemM utp.) 
ANAMUNTETPayKCyCHOH KUCOTEI (TpHsoH B), 


liICKCOOOPA30BaTeAA C MeTaJI 
COJIb STHJICH 
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456 B. B. Batkur 
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Ta6auna 8 


Bausnue amuacnCuasuxt@rempayKeycucd KUcAC mel (mpuacka B) u xaenun na 
cepmMenmamué6Hylo aKMUEHCCMb KYAbMY pol epuba 


A. C. ! Ac. | M. C. 
AE Ere EEE Noe SE an Se 








‘Lo6anncHo K Gapgze, % pli 
B @QrHHILaX 
2,0 mykul Es : | 5,9 8 765 101 
25 MOS ies he, BR BOR Gy BORE: ASS. SF | 0 30 1100 175 
2,0 myku+0,25 MgO+0,00 TpyaoHa Be 4a) oy 24 968 170 
2.0 myku--0,25 MgO+-0,1 tpnacua B . ' 5,0 20 800 470 
2,0 myxu+0,1 TpHsicHa B 5,0 4 580 49 


BaunaHHe HaTpHeBOH COJH THICHAHAMHHTeTPayKCYCHOH KHCJIOTHI, BHECeH- 
Holi B CyOCTpaT OAHOBPeMeHHO C MarHieM, NPUBeACHO B Ta6an. 8. 

AnasiH3 NOJYIeHHbIX JaHHbIX YKa3bIlBaeT Ha 10, “TO OJMIOBPeEMeHHOE BBE- 
menue B cyOcTpaT MarHHaA H STHACHIHAMUHTeTpayKCyCHOM KHCOTHI OC1ab.18eT 
GarompHuATHoe WeHcTBHe MarHHa Ha (bepMeHTAaTHBHY!O AKTHBHOCTB riyouniod 
Kyabtypb! A. niger. YauTbiBan pesyJAbTaTbI STHX ONITOB, MOTO mpejmo.1a- 
raTb, uTO JleHcTBHe MarHHA CBA3aHO C ero CBOOOHBIMH HOHaMH. CBa3abnpll 
Ke MArHHii aKTHBUpyIoUMM JlelicTBHeM He O6.1aaer. 


B bIBO fi bl 


1. Tloka3aHa BO3MO2XKHOCTh 3HaUHTeIbUOTO NOBHIINCHHA (bepMCHTAaTHBHOH 
QKTHBHOCTH TIyOUNHOM KyJIbTypbl rpuOa A. niger mpu q06aBs1eHHH B CyOCcTpaT 
yIICKHCOTO MaPHHA WIM OKHCH MArHHA B BHC TEXHUCCKOTO ipemapara. 

9. Tloppiiiente epMeHTaTHBHOM AKTHBHOCTH MO, BUMAHHeM MarHia m10- 
BRONACT TOUTH BEBOC MOHH3HTb HOPpMy BHecelHa TIyOHHHOH KyJIbTyPbI AWA 
ocaxapHBaHHA 3aTOPOB. 

3. Tipumcnenve Marna COMpoBOwKLaeTCA MOBBINICHHCM AKTHBHOH KIHCO7- 
HCCTH KYyJIbTYpaJIbHOM KHAKOCTH, YTO CHMKACT ONarolmpuATHOe AWCHCTBIIe Mar- 
HHA Ha @MHJla3Hy!O AKTHBHOCTD. 

4, Ha KOHUeHTpHPOBaHHOM Oapfe aKTHBHaA KHCJIOTHOCTD He OCTHraeT 
YPOBHA, MIPeMATCTBYIOWerO HaKOMWIeHHIO aMHJaSbl, HB ITOM cayyuae MarHHk 
YBCIMYHBaeT He TOJbKO ACKCTPHHOANTHUCCKYIO H MaJIbTa3HY!O, HO A aMHJIO- 
JHTHYCCKYIO AKTUBHOCTb KyJIbTypbl pHa. 

5, CTHMyIMpyloulee BIMAHHe MarHist B Mpolecce HakOnenun A. niger 
KpaxMaJlOpacilenIAIOMX CPePMCHTOB, BO3MOXKHO, CBASATIO © HapylUcHiem 
HOHHOl YpaBHOBeCHICHHOCTH NHTaTeJIBHOTO cyOcTpata. | 
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rOM. Waenaoeckut 


BJIMAHHME DKEJIESA HA CHHTE3 PHBO®JIABHHA 
M AbBIXATEJIBHbIE CHCTEMbI JLPO)K)KEV 
CANDIDA GUILLIERMONDII 


(JIbponckuit rocyzapersennitt yuuBepcutet um. H. Ppayxo) 


CnocoOHocth MuKkpoopraHH3MoB OOpasoOBbIBaTh OOubUINe KOMUeCTBAa BH- 
TAMHHOB MIPHBIeKacT K cc6e BHHMaHHe Kak c NpakTHYeCKOH, TaK H ¢ Teope- 
THYeCCKOH TOUCK 3peHHA. Pa3sanunpie MUKPOObI — CHHTCTHKH BHUTAMUHOB Bio H 
By — MoryT HCMOb30BaTBCA WIA NPOMBIMLICHHOrO NOJIYYeCHHA STHX BETaMnH- 
HOB, a TaKKC JWIA H3POTOBJCHHA BUTAMHHH3HpOBAalHbIX NPOLYKTOB H KOPMos. 
Bmecte c TeM, HCCIeqOBaHHA MexXaHuama «CBEPXCHHTe€3a» BUTAMHHOB, MPU 
CrO MOABICHHA HW Pa3BHTUA, ABIAACh HaH6oulee BePHbIM IYTeM OBANCHHA H 
COSHATeIBNOrG YiPaBsJeHHA ITHMH WpoueccaMy, PaCKPbIBalOT OCHOBHbIe 3aKo- 
HOMEPHOCTH HOPMaJIbHOrO H OTKJOHeHHOrO O6MeHa BellectTB MHKpoOuolt 
KJICTKH. 

K rpynne muKpo6oB ~~ CBEPXCHHTeTHKOB BUTaMHHa Bo (puH6odaBu- 
Ha)— NpHHadexKat acnoporennpie Apom«u Candida Guilliermondii. Cno- 
coovocth C. Cuilliermondii x o6pa30Balluio 6OuIbINX KOMHYeCTB pu6odjaBu- 
Ha O6blla OTKpbiTa B 1943 r, Bepkrowbjepom (Burkholder, 1943a u 6) u, He- 
SaBHCHMO OT Hero, rozom m03x%xe Ilondepom (Schopfer, 1944). Pa6oramu 
ITHX HCCIELOBATeeH, OCOGeHHO Bepkroabgepa, 6bi10 H3Y4eHO BJIHAHHe pa3- 
HUHBIX (aKTOPOB BHELINELi cpeaH 1 YCIOBHH MHTaHHA Ha OOpasopabue BH- 
TaMHHa Bo C. Guilliermondii. B YACTHOCTH, ObWIO YCTAHOBJICHO, YTO O6pa3zo0- 
BAHHIO BHTAMHHOB CHOCOOCTBYIOT a9pallMA MH HCKOTOPbIe HCTOUUKH YrvICBO1- 
HOPO H A3OTHCTOrO NHTAaHHA, OCOFCHHO HCKOTODbIE aMHIOKUCAIOTDI. 

Bekope OTKpbiTve Bepkrovibgepa u Wondepa NOUATBCDAHH TaHitep Hu jp. 
(Tanner, Vojnovich a. Van Lanen, 1945). Onn yetanopuamn tarxKe 
OOJIDILYIO YYBCTBHTe@.IbHOCTh ~ HaKoMenua pHOopaBina B  KyIbType 
C. Guilliermondii x *KeTesy. Okasalocb, uTO BEICoKag HHTCHCHBHOCTbh HAKOH- 
ACHHA PHOODaBHNa BO3MOXKHA JMLWb IPH COJCPp2KaAHHH B CpeAC MHUHMAVJIbIIbIX 
(0,04—0,06 y/ma1) KonuuectB 3toro MeTaJuta. YBGIHUCHHE COAep Kana WKe- 
Jic3a 40 0,1 y/Mua pe3ko cHumKaer HakonacHie pudojaBina. OrKpbitue taKo- 
ro cneunpuyeckoro AClCTBHA %*Ke1e3a NocTaBUJio MNO,, COMHCHHE PpC3y.IbTaTbl 
MHOPUX Pale MPOH3BOAMMBIX ONBITOB, MPH KOTOPBIX He OHA PpeakTHBOB 
HW MOCyYAY OT MpuMecelt Wu 3arpasuenuii x*enesom. Kpome TOFO, MpakTHyecKkoe 
HCNONb30BaHHe C. Guilliermondii c wenbio MpoMbIeHHOro NOYYeHHA Pu6o- 
PAaBHHa WIM BETaMHHN3aunn NPCAYKTOB OKa3aJlocb TpyAHbIM. IIpapaa, B 
1949 r. coo6ulatocb 0 BO3MOKHOCTH NO™YYeCHHA BHTaMHia Be npn nomoutn 
C. Guilliermondii u C. flareri 3 NOTY3abOUCKHX MaciuTaOax Ha cpeax, 6e1- 
IIx 2KeIe30M (Levine u zp., 1949), o7HaKo HHTePec HCCICLOBAaTeIeH K 9THM 
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158 T. M. UlasaoscKkuu 


poxxKaM oclaG1AaetcA, HECMOTPHA Ha TO, UTO MPHUHHb! TOPMO3ALLETO JLCACT- 
BIA IKC103a Ha Hakorenue prood.-laBiHa B Ccpeyte OCTaJIHCb HeHCC1eOBall- 
TUbIMH. 

B wrepatype BbICKa3aHbl IPeTMOTOACHHA OTHOCHTCJIbHO MexaHH3Ma JicH- 
CTBHA 2Kee3a Ha lakonvienne pu6od1aBiha B KyVJIbType ALLEeTOHOOY THJIOBBIX 
GAKTCPHIi, ABAIONLUXCA TAK CBCPXCHHTCTHKAMH BHTAMHHa Bo. Tak, JIcBH- 
rou (Leviton, 1946) cuNtal, YTO B HPHCYTCTBHH MOBBILICHMBIX KO.THYCCTB 
KeNe3a CHHTe3 pHOOM apna He NOMaBAACTCH, a NpOHCXOAUT paspyuiene 
yxKe OOpasoBpalHoro GakTCpHsAMH sutamuna. Tlo mienmio Mman (Imai, 1955), 
KeCNC3O YrHeTAacT JeATC.IbHOCTb (bepMCHITOB, YYACTBYIOUMIX B CHITC3C MOJICKY-~ 
mbt pu6odraBnia. biuo-1orHyeckoc OObDACHCHHe MAHUOTO ABJIENHA HPHBO/LHT B 
cpoeii padoTe AUKKCTI (Hickey, 1945). Stor anrop moaaract, 4TO YCHLICHIO€ 
O6pasoBaHnne BUTAMHHNA MPH HHSKHX KOHNeHTPalluAX KCWe3sa BCpeAe CBAZANO 
C HAPYLICHHeM CHHTC3a AKC1C30COMCP Aa OTS TbIXATCIbUbIX (pepMeHToB Cl. ace- 
fobulylicumt “ “acTHUHOH HX 3aMCHOM (p.1aBONpOTCHAHbIMH CHCTCMaMH. Ilpu 
JOCTATOUNOM CHAGKCHHH CpCbl wAKeTeSOM HeEOOXOJHMOCTb B TOBDILIICHHOM 
oOpasopalilt BUTaMiTa By xaAkOObI oOTMalacrT. 

B nactosmel pa6ore uglaraeTcaA NOMbITKA BbIACHITD xapakrTep BJIHANHA 
KC1e3a fa HaKoilacnne pHo6odiaBuha B KyJIibTypax C. Guilliermondit'. 
B cecte NPOBCACHHBIX HCCJICLOBAHHH C Cl. acetobutylicum MoxHO Oplvio pes 
NOsJOMKUTb, YTO H B KyIbType C. Guilliermondii x%ene30 160 cnoco6cTBycT 
paspyllicHHIo yxe OOpasoBallHoro poxwkKaMn BUTAaMHHa, mu60, BMAD Ha 06- 
MCH BCIICCTB OPraHi3Ma, TIpsaMoO HIN KOCBCHHO yrHeTacT 6uOCHHTe3 pHOo- 
(plaBHila. 

yKeadt MpOBepHTb BOSMOXKIMOCTh paspylNeHHA pH6osaBhia B KYJIbType 
C. Guilliermondii c MOBbUNeCHHbIM COACpKaHWeM AKCICSa (O,11 y/Mst1), Mbl 
ipHOaBaAAJH K nutateibHolt cpene Bepkrowbacpa C MIHKOKOJIOM, Ha KOTOpOH 
BbIPAlLHBaHCb APOAOKH, pHOomiaBuH AO KONMCHTpanHull 15,0 y/Ma. WH MpoBe- 
pan cOMepxKanne sTOrO BHTAaMHHa MociJTe ceMH jHeli HHKyOauHH (MeTOIH- 
Ka OMbITOB onucana B padote LlaB.1oBcKoro H Unctakosoi, 1956). Oavospe- 
MCHHO CTABHJHCb KONTPOJbHbIC OMbITbI 6e3 npHOaBeHna pHoodptaBuna K 
KyIbTypam AponoKeH. [Ipu ompesecHnn BHTaMHHa BBOJHacb NonpaBka Ha 
Hcnapeine cpeAbl pH nukyOawun. pw ysere cHHTe3a puoodsaBuHa YUAThI- 
Based TO1bKO PHOOMTABHH, BbIeeHUbHT B Cpeyly. 


Ta6Oanua il 


Bauanue weae3a Ha cbpasosanue U COXpaHeHue pudcpaaeuna 
@ kyaomype C. Guilliermendit 


Koanrectro 
Ypoxaii |KonncuTpanys pu6omsapeHa 
Apomoxeli, | prOowarHHa |B CTE, €, % OT 
MI M1 B cpe se, Y{Ma | MpHOarsenHo- 
rO BUTAMHHA 


BuiesicHHbilt 

Bn cpeay pHoo- 

(pnaBuH, MIT 
KJICTOK 


Jlo6aBsar Ho 
K cpejic, Yi MJ 


0,0 Fe 1,66 16,9 — 10,20 
O,11 Fe 4,08 2,4 = 0,52 
O,11 Fe+ 3,42 04 136,0 1,58 
1o,0 Bs 


Kak NoKa3aJlH Pe3yJbTATbI allaJIH30B, NPHBeACHHbIC B Ta6at. 1, NOBbILICHHC 
cOepKalA XWCIC3a B CpedAe Cc 0.01 no 0,11 y/Ma mpyBesIo K peskoMy Nate- 
HNO | 6olaKxOmenia pHOoptaBiiia — NPOAYKTHBHOCTb OUOCHHTe3a = KIC TOK 
YMCIIbIIi-Iacb MOUTH B 20 pa3, OANAKO HPHOABeHHbIN B CpeLy BHTAMHIl MOJI- 


| B BEINOAHCHHM OTMEIbHBIX ONbITCB NPHHHMAAM YNacTHe A. M. Boratuyk, B. C. Uncrsa- 
kona u Ji. U1. Crpyrosuiukopa, KOTOpbIM aBTOP IIpHHOCHT CBOTO 6marofapHOctTh. 
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HOCTbIO B HCH coxpanxaen. pu uenprrannn aeticrBint Go.tec BbICOKHX KOM- 
HCHTPpauill 2KG1C3a ObLIO YeTaHOBcHo, uto stake 1,0 yFe/Ma ne Bpi3prpaerT 
PaSpyulCiwa BUITaMUNa B cpeze. TakiM O6pa30M, B NpucyrcTBiH NOBBIIICI- 
DIX KO-THNCCTB AKCME3a B CDEIC CHCMHPHUCCKH YMCHbIaeres WITelCHBIOCTD 
OuOcHHTe3a pu6olaBnHa Kyabtypoli C. Guilliermondii. 

J\1A BbIACliCHHA Borpoca, He TOPMOSHT JIM Ke1€30 AKTHBHOCTH (PCpMeHTOB, 
HeTOCPCACTBCHIO YUaCTBYIOULHX B CHITe3€ MOJICKYJI BHUTAMUNa, B HALX onpl- 
vax (Ulas.osekui, 1958) 6puin ucnoab3oBalBt NOKOAUMeCA KeTKH C. Guil- 
fiermondii. 

roCbl CBCCTH K MHNHMYMYy pocr APOHOKCH, UX KYJIbTHBHPOBaTH CHadauta 
Ha cpcle © CyOONTIMaIbHOl KOHWeHTpaunelt ceppt (0,005 MrS/M.1), a 3aTcM 
OTMBIBATH UCHTPHDYTIPOBAIIHeM H MepCHOCHJIH Ia CpCAy, JINMICHILVIO Cepbl. 
MIpumenslucb Tpexcytouuple KareTKH C. Guilliermondii, Bpipocunie ita cpejrc 
¢ 0,01 yFe/aui 4 akTHBHO CHHTe3npytollue pHoopnrapin. Kak BYAHO M3 AaAHuplx 
Ta6.1. 2, MPH NepeneccnHn Hx B cpejly 6e3 ceppl (HavadpbHas KOHMeHTpalna 


Ta6anna 2 


Bausnue weaesa Ka cuumes pubopaasuna nokosuumuca kaemnamu C. Guil- 
llermondii, esipocuumnu Ha epede ¢ 0,01 y Fema 


Konuentpanns pox - 








ee *HKCH MOCNHe KVelBTH- KonuentTpanis pH6odaapuna 
enews gq. | Kounenrpanns: VUPOBANNA 
Lal . 1g." . . . 4s SS re PS re | 
Gach lO, 7: MI ; °° OT Tima MPP . po COU DORON: 
MDM HauaTbuol|  cpenbl KsieroK | Horo 3a 1 Nac, 
Jir KsleTOK 
- é 
40 0,01 oyoe 118 G52 2,65 66,3 
AQ O32) 2,46 126 6,2 2,62 65,6 
112 0,01 Det 167 16,3 4,99 44,0 
112 125 3,45 176 16,5 4,79 AN 


ApoxOKeH B cperte 1,06 mr/Ma) zpoaoKH mporoKalH OCYIILCCTB.IATh OHOCHH- 
TS BUTAaMHNa C OHNAKOBOH HIHTCHCHBHOCTbIO, HeE3aBHCHMO OT COJLCpK aHHA 
*KEC3A B KYABTYPaIbHOH XKHKOCTH. TakiM o6pa30M, *e1e30 He yrHeTa9 
AKTHBHOCTH epMCHTOB, yYaCTBYIOULUX B CHHTE3e MOJICKYJIbL puOodaBina 
APOAOKAMH, @ BJIHAIO KOCBEHIO Ha 3TOT Mporecc. 

Tak Kak Ha cpelax Cc HH3KHM COLCpAKaHHeM Re1e3a 3NAUHTEAbHO YMelib- 
WacTCH POCT APORKCH, TO, OU€CBHAHO, YTO KyabTypa C. Guilliermondii B ta- 
KHX YCIOBNAX HCIBITHIBACT HEAOCTATOK MCTaJW1a H Ce OGMEl BELICCTB JOsDKCH 
B KaKOH-10 Mepe HapyllatTbea. MoxuHo CUHTATb, YTO OXHUM 113 CAENCTBHI ITO- 
YO HapYIUCHHA ABJIA€TCA Kak pa3 yCiLIeHHe ClHHTe3a pHood1aBiHa, OovIbluine 
KOJHYCCTBA KOTOPOTO BbIAeAIOTCA B CPey HU, CJICLOBATebHO, He HCNOJIb3Yy - 
lOTCA KICTKOM AI MOCTPOeCHHA KO*epMeHToOR. 

EcJld T1pHACpKuBaTEesA Takoli ToUKH S3PCHHA, TO MOXKHO OMKHMATb, TO He 
TOMBKO YMCHbIICHHC KOHIMCHTPaHH Keesa B cpere, HO H Apyriue Boszeit- 
CTBHA, SaTPY.AHAIOUINe UCMO.1b30BaHHe 2%KevIe3a B MeTa6omn3me C. Guillier- 
mondii, TAKKC NOsDKICbI NIPHBOAHTb K CTHMYIAMMH CHUTe3a pH6od.1aBiHna. 

Mbt nonbiravich BbI3BaTb CocTOsHHe Fe-egocTaTounoctn JIpox*K Kell, BBO- 
AW B CpeCly KOMMICKCOO6Pa30BaTe.IH, TAKHC, KAK O-(PCHaHTPOMML HW aa’-qHTH- 
AMPHeT, CHeWMN@HYCCKH CBSA3bIBAIOULMe >KeNe30. B BOLOPaCTBOPIIMble —HONDbI 
[Fe(CygHsNo)3}t* oH [Fe(CioHgNe)3]++. THpumeuscines taxoKe NOBBIWICHH BIC 
KOHUCHTPalHH HCKOTOPbIX MUKPORTeMCHTOB (Cu, Mn, Co, Ni). Jia mux Opti 
YCTAaNOB.ICH PUSHOSOTHYUCCKHIT AHTarOuH3M Cc Kerc30m B OOMCHC BCLIeCTB 
rpHOOB HM BBICIUHX pactennit (Hewitt, 1948; Healy u ap., 1955). 
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Ta6uuna 3 


Bausnule KomnAeKCooOpasz0eanlenell u KCOAANMA HA pocm U CUHMES 
pubopaasunxa Candida Guilliermondit 


(B cpefe 0,120 ¥ Fe/MJ) 


: eHTPaWhHA pPHOO- 
¥ poxail NOH BEELER Ee 





Coctapn cpeabl pow «Ke, caer 
Mr {MJT 
T{ MoI | MrIr 
KORTPOAL: 2.4: a. Geos * Sie S 4,0 4,9 1,23 
Cpega -o-benautpommun: 20,0 y/Ma 1,2 18,3 45,3 
Cpega+a,a’-HNH AMPH: 30,0 y/Ma 1,16 7,4 6,93 
Cpeaa Cott: 50,0 yma. ss . 2,02 Abo 13,6 


B ra6.. 3 MpuBeseHbl JaHHbIC OfIbiTa C O-(peCHaHTPOJHHOM, PasJIHUtTbie 
KOHUCHTpaluu KOTOPOTO MpHOaBAAHCb kK Cpesle, comep Kael 0,125 yFe/mMa. 
Ou WOKa3bIBaIoT, UTO B MpHCYTCTBUH BbICOKHX KONLMeHTpalHH ITOTO BeLkc- 
cTBa, B 15 pa3 MpeBbINarolulHx KOJIHUeCTBO, HeEOOXOANMOe JIA CBASbIBAIINS 
BCCTO 2%Kelc3a CpeMbl (AVIA CBA3bBIBAHAA 0,125 yFe/M.1 HeoOxoHMO 1,325 y/Mua 
o-pealTpo.uua), HacTyMacT 3HAYMTeBNOe NOBBIMICHHE HHTCHCHBIHOCTH OHO- 
cnuTesa prOopsaBuiia K1eTKAMH, a TAKE 3aMeCTHOe TOPMORKEUHC POcta KYJIb- 
TYDPHI. 

aa’ -MIML Hpi oKasaicd MeHee 9@(PeKTHBILIM B_ CMBICEC TIOBbILICHHA 
POAYKTHBIOCTH CHHTe3a BUTAMHHAa. OAHAKO H B STOM CJTYuae Oa Bo3pactTa- 
ia 6oulee "eM wecTHKpaTHO. CaeyeT OTMETHTb, YTO AeHCTBHe 3THX BelLeCTB 
sBelneT¢es cTporo cnemipiucckum. Komm.teKcooOpa30parevlb, H30HPaTe/IbHO 
CBABHIBAIOULNT HOHbI Meclil — .HSTH-LIUTHOKapOaMar HaTpua, He OKa3bIBaVl B 
HQUIMX ONbITaX CYHLECTBEHNOTO BHAHHHA Ia CHUTC3 pHOoaBHHa ApOwKKaMH. 

13 HCnbITaHilbIX MHKPO3JICMCHTOB TOJIbKO KOOaJIbT CHJIbHO NOBbIUAaT HIT 
TCHCHBHOCTb OHOCHIITC3a BUTAaMHIa Bo C. Guilliermondii. TloBbllucHHe KOH- 
HeHTpalun MCQH, MapraHtla H HHKeIA OKa3aJlOCb HeadepCKTHBHbIM. Hatin 
aHuble oO jelcTBHIO KOOaJIbTa Ha CHHT€3 BHTAMHHA By cormacyloTcaA c pe- 
cyJIbTaTaMH He€AaBHO ONyOAHKOBAHHON paOoTbl QHapu (Enari, 1955), koTopbli 
8 HeCKOAbKO JpyruX YCOBHAX ONbITa TaKKC MOKAZa BOSMOKHOCTh CTHM YdTh- 
poBalHA KOGaIbTOM CHHTe3a pHOo*laBnia y C. Guilliermondii. 

Uro6bl .Tyulie NOHATb M€XaHH3M BJIMANHA KOMIMVJICKCOOOpa30BaTe1eH H KO- 
OallbTa Ila CHNTC3 pHOod.1aBHiia, ObWwIH NpOBeAeHbI TAKAE OMbITHE C MOKOSULH- 
vuea Ketkamu C. Cuilliermondii. VYctanHoBJiellO, “TO KOOalbT He BJINACT 
1A HHTCHCHBHOCTb CHHTe3a BHT@MHHa BbIPOCIUHMH KeTKAMH Jake NpH ero 
OOsIbIIOM H3OHITKE B CpeEle; O-evaliTPOMHH CTHMYINPOBad 3UANHTCABHO Cita- 
Gee 3TOT NMponecc, UCM B OTIbITe C pacTyWIMMH KeTKaMH mpomwx«elt. Takum 
o6pa3oM, JICHCTBHe 9THX BCINeCTB Ha OMOCHHTe3 pHOodmaBHHa, TaK #KC Kak 
H JL@HCTBHe 2KC1C3a, IIPOAB.IAIOCb B OCHOBHOM TIPH PaSMNOKCHHH KICTOK B 
YCOBHAX (POPMUPOBAHIA HMM HOBOH MpOTOMa3MBl. A Tak Kak CJIMHCTBeHHOH 
lO CHX Nop NsBecTHOM (yHKueli %Keae3a B OOMCHC BCUICCTB OprallH3MOB AB- 
MCTCA yUAacTHe B CTPOCHHI (bepMCHTOB, TO MOXKHO CHHTATb, NTO YCHACHAC 
CHHTe3a pHOoaaBiia B ycOBHAX Fe-eOcTaTOUuNOCTH KaKUM-TO o0pa3om 
cBagatio c Majeluem akTHBHocTH Fe-cosepKallix (epMCHTOB C. Guillter- 
mondit. 

Yuactue 2Kee3a H pu6osaBika B MpoleccaxX OHO.TIOPHYCCKOTO OKHCICHHA 
gacTaBneT OOpaTHTb BITHMaliHe Ha H3yYeCHHC OcOOeCHHOCTeH bIXATCJIbIMbIX 
cuctem C. Guilliermondii B ycaoBpuax pa3JIMYHOH OOccrcueNHOCTH KJIe€TOK 
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*KCIC3OM H, CI€HOBaTeIbHO, HeOAHHAaKOBOH cnocobuoctTH APORKKeH K CHH- 
Te3y BHTaMHHa Bo. 

B annapate Bap6ypra namu ucceqoBanocb AbIxanue kyJbTyp C. Guillier- 
mondti pa3AMYHbIX BO3PacToR, BBIPOCINHX Ha cpemax c 0,01 u 0,2 yFe/mu. 
Pe3yJIbTaTb! ONpexeseHUH NpHBeAeHbI B Tab. 4. J\pyx- H MaTucyTounble Ker- 
KH C. Guilliermondii stTux mByx BapHaHTOB MaJlO OTAMYaIOTCA OHA OT Apyrofi 


WO HHTCHCHBHOCTH JIBIXauHHg. 
Ta6Oa4Hua 4 


Bausnue codepmanua 2enesa 6 cpede Ha uNneNcue- 
xocmb Ootxanus C. Guilliermondii 


Qo, KiCTOK H3 cpeapl, conepxKamel;i 


Bospact Kyvanb- 
TVPbI, JLHH 


0,01 y Felma 0.2 ¥ Felma 
2 1930 togh 
J 42,4 37,0 
7 49,0 15,8 


TOJIbKO B C€MHIHEBHbIX KYJIbTYpaxX KJCTKH, Xy*Ke OOecneyeHHble 2Kee3OM, 
Aba 6ouee HHTCHCHBHO. 

YTo6bl onpesesnTb crenenp yacTHA UATOXPOMOKCHLa3bl B CHCTeMe TepMH- 
HaJIbHBIX OKCHa3 C. Guilliermondii, mui OTPaBHJIH KI€TKH TEX Ke BO3PAaCTOB 
0,001.M pactsopom KCN. Oka3aJl0cb, TO AbIXanue ApORKKeH H3 cpebl KaK 
OoraToH, Tak wu 6enHOl *KCJI€30M, NOTAaBJIANIOCb ITHM AJOM TObKO B OYCHE 
HeOoubulolt crenenu (Ha S—17%), aB oOTReAbHBIX CY4aAax ObLIO MOMHOCTHIO 
WaHHHOPeC3HCTeHTHBIM. KoHTpoJIbHOe onpegenenuve geificrana WHaHiya Ha 
i KaPCKUX APOKMKAX Mato 88% yruerenus. Mt orpapasau KaetKn C. Guil- 
liermondii takxe a3n0m HaTpux (0,005 M). Tpn ucnosap3opanun atoro 
MHTHOHTOPAa AbIXaHHe MO.IOALIX MpoRxKell, BbIPOCIUHX Ha Cpeax C pa3JIMUHbIM 
COACPKAHHCM MKEIC3a, TOPMO3U-10Cb NPHOAH3HTeAbHO B OJMHAKOBOH CTeneHn 
(Ha 68—72% B gzByxcyToulbix KYIbTYpax), 

ro kacactea Sacch. cerevisiae, To ewe Wtppexpemom (Elvehjem, 1931) 
ObWIO YCTaHOBJICHO Mayenne NETeHCHBHOCTH AbIXalHA APOKKeH, BbIPOCUINX 
Ha CpCax C HH3KHM cosepaxanuem xKeme3a. B takux KaeTKax BO3pactTaa 
TaRKC CTCNCHb YUACTHA B JbIXAHMH UHaHOpesHcTeHntrublx (D.1aBHHOBLIX) 
epmentos. Tloayuenupie Hamu AaHHBIe MOKa3bIBalOT CYIICCTBEHHbIe OTAHUNA 
ADIXATCMIbHBIX CHcTeM C. Guilliermondii u Sacch. cerevisiae. Ou CBHCTC@JIb- 
CTBYIOT TAKKC O N€3HAYHTCIbHOH POJIH xKeesa B (OPMHPOBaHHH TepMHHastb- 
HbIX OKCHa3 y C. Guilliermondii. Onnako 3tu onpity AaloT MaJIO MaTepH- 
dvla JIA BHIACHCHHA BOSMOMKHOH MCPpeCTPOHKH JbIXATCbUbIX CHCTCM CBEPXCHH- 
TeTHKa B YClOBHAX Fe-Hegoctatoutocru. 

B walbuciiem mpx nomoum MuKpocieKTpouacanKu Lfelicca 6bwr u3yuen 
XapakTe€p WHTPOXPOMHOH cHcTembi C. Gutlliermondit. Oka3a10Cb, UTO cneKTpbl 
KMTPOXPOMOB STHX APOKKCH MaKe Y MOJOSbIX KICIOK BbIPaKCHbI cwla6ec, 
ucM y Sacch. cerevisiae. Moxio paznuith YETHIPC NOJOChI NOTIOIMCHHA: @ — 
8 sone 605 mu, 6 — 564 mp, c — 551 mu Hd — 530 mu. 

Hccacjopanue cneKTpoB KaeTOK PaSNbIX BO3PaCcTOB, BHIPOCWIHX Ha WHAKUX 
cpeax ¢ MaIbIMH (0,01 y/mMa1) u 6o"bIiMH (0,1—0,2 y/mut) KOHHeHTpalliis- 
MH 2#CIC3a, MOKa3aIO TaKHe He 3akKONOMepHOcTH. CHeKTPbI AByxcy Toul 
KyJIbTyPbl APO*R2*KeH, OOecneyellHOl AOcTaTOUNbIM KOMHYeECTBOM r*KeJIC3a, Xa- 
PakTepHSyIOTCH HatYHeM CaOOli MomOch a, OTHOCUTeBHO XOPOIIO BbIpa- 
*KCHHBIMH MOJOCaMH D HC (NpHOMH3HTeIbHO OLMHAaKOBOT TOVILMHHbI He MHTCH- 
CHBHOCTH) Ht O¥eHb c.1a60l Momocol J. IIpu crapenuy KYJIbTVPbI HacTynaet 
NOcTenNecHHOe OCTaOMeHHe CHeKTPOB WO NoOUTH TosMHOro HCYe3HOBeEHHA, HB 


I] Fpyaee irt-ta MHUKPOOHOAIOTHA, BBIT. 6 
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KIeTKAaX CCMUHEBHOTO BO3PaCTa MOXHO OOHAPYKHTb TOKO OUCH ca6yio 
nogiocy B 30He 550—560 my. HactynaerT kak 6bl MocTeneHHOe HCueSHOBeHHe 
ILMTPOXPOMHOH CHCTeMBI. 

OHOBpeMCHHO B TaKOM KyJIbType HakaMIMBaeTCA BCWICCTBO, o6amaroulee 
KpacHol dayopecuenunelh B Y@P-nyyax. Ouo 6blIo HaMH HAeHTHDULMPOBA- 
HO 10 CMeKTpaM MOrsouleHus, xpoMaTorpaduyecky H Mo TeMNepaType Tl a BJIe- 
HUA KpuCcTaWIOB ero MeTHMOBOrG 3upa Kak komponopd@upuy II] (lWasos- 
ckui u Boratuyk, 1958). 

Uto Kacaetca KetoK C. Guilliermondii u3 cpeapt c 0,01 yFe/M.1, TO 
CIeKTPbl HX UWHTOXPOMOB BbIParxKeHbl HECKObKO ca6ee, OCObeCHHO 3a4MeTHO 
ocna6sicHHe Noswocbl 6, KoTOpad B STOM C.lydae ABJIACTCH 6oee TOHKOH H Me- 
Hee HHTCHCHBHOH, ¥eM Mowoca c. CnekTpockonHyeckoe HaOvOAeHHe Hal MATH, 
CeEMHIHEBHBIMH Ky/IbTypamu Ha cpese c 0,01 yFe/M. 3aTPyAHAJIOCb BCE LCT- 
BHe TOcTeIeHHOrO H@KOIMJeHHA B KJIETKAX PO30BO-KpacHOro MMTMeHTa. Konpo- 
nopdupun IIL mpucyrcrBoBad TObKO B OUCHb HeOOVIBLIHX KOJIMYeCTBAX. 
Hecmotps Ha Bce Gomee TeMHbIM (POH B CMe€KTpax MO?KHO 6bLIO OTMeCTHTb 
nonochl 0, c u d; MPH 3TOM BO BCeX CAyYaHX Mo0ca C OKasadtaCh OTHOCHTEdIb- 
HO CHuIbHee BbIpaxkena, yem nosoca 8. Ilonoca b npuHadlexKHT, Kak H3BCCT- 
HO, UWHTOXpomy 6, KOTOPbIH BXOAUT B CHCTeMy CYKIMHOKCHA3bI (Mux.1uH, 
1956; Green a. Beinert, 1995), 4, TakHM o6pa3om, KuleTKH C. Guilliermondit, 
AKTHBHO OCYULECTB.AIONLMe CBEpXCHHTes pHOoWaBUHA, MOKHbI xapakTepH- 
Z0BATbCH OCMa6.1eHHOM CYKUMHOKCHAaSHOH AKTHBHOCTHIO. ITO MpeANOTOKE- 
HHe HaXORMUT KOCBeHHOe NOATBepxKAeHHe B OOHAPyXKeHHU HaMH (baktTa BbIe- 
JIeHHA B CPeAY 9TUMH ApOxKKAMU AHTAPHOH KHCOTHI, KOTOPaA MONTH OTCYT 
CTBOBAJIa B KYJIbTYPaJIbHBIX KHAKOCTAX C MOBbIIMeCHHBIM COepKaHHeM *Keule- 
3a. Hakonsenue B Cpexe AHTAPHOH, a Take JHMONHOH WH AGJIOYHOH KUCIOT 
ObIIO YCTAHOBJICHO Mp MOMOLLH MeTOsa pacnpeAesHTeIbHOH xpomatorpapuy 
Ha OyMare. 

Visyyenve wuToxpomHol cuctembl C. Guilliermondii noKa3aJ10, YTO B yCJIO- 
Busax Fe-HelocTaTOuHOCcTH JeHCTBHTeIbHO NMPOHCXOAMT yMeHbINeHHe COMepKa- 
HHA HEKOTOPHIX *KeMeZ0coMepRallHX PCPMEHTOB B KNeTKAX. @MakT HakONJIeHHA 
KONpONOp@upuna Apo KaMH ake MPH HX HHTCHCHBHOM POCTe TOBOPHI B TO 
Ke BpeMA O GOMbWON MAGHM_HOCTH MpOWeccOB CHHTe3a MPOCTETHMCCKHX rpynil 
atux depmentos y C. Guilliermondit. 

Jlna wsyuenua creneHu yuacTHa pHOodaBuHa B AbIXaTCJIbHbIX CHCTEMAX 
C. Guilliermondii, ocywecTBAAIOWIHX eo CHHTe3 C pa3/IHYHOH HHTeHCHB- 
HOCTbIO, ONpeseis0ch OOtlee COmepARaHve STOO BUTAMHHA, a TAKE MPO- 
WeHTHOe COOTHOWeHHe (blaBHHOBbIX HYKJCOTHAOB B APO%K*KaX, BHIPOCIINX Ha 
cpenax c 0,2 yFe/ma u 0.2 yFe/mMi+50 yCo/Mt. 

IIpv nomMoulu pacnpemes1HTeJIbHOK xpomatorpaduu Ha 6ymare Opto ycTa- 
HOBJICHO, YTO XOPOLO MpoMbITble OyepoM ApOHR*KU CoLepxRKaT pu6oc/1aBHH 
TOMbKO B BHC HYKSICOTHAHDIX (POpM (JaBHHOMOHOHYK1eoTHAa (PMH) x 
bapunagenuisdnykKaeotujza (PAT). B Ta6ul. 5 MpHBeeHb! JaHHble KOJIMde- 
CTBCHHBIX QHAIH30B MATHCYTOUHBIX KyleTOK. D.tyopoMeTpHYecKHH HW MHKPO- 
6HONOFHYeCKHH MeTOJbI ONpedeeHHA PHOOWAABHHA, HCHOIbSOBaHHbIC B STOM 
OMbITe, Mail XOPOWO coBNasalolive Pe3sysbTarTHl. 

Kak BUJHO H3 JaHHbIX TaOJ. 5, B YCAOBHAX CTHMYJIMPOBAHiy OWOCHHTe34 
pu6oiaBuna KOGasIbTOM HacTylaeT ABYXKpaTHOe YBeJIMMCHHE coJLCp Kall A 
efO HYKJICOTHAHbIX POpM (KocbepMeHTOB) B KJeTKAaX, YTO YKAa3bIBaeT lia YBC- 
AMUCHHC POH laBLOBbIX (ePpMCHTOB B AbIXAaTeJbHbIX CHCTEMAX C. Guil- 
liermondii 1pu wapyWeHHOM OOmene iKe.1e3a. H3amMcnaeTca TakxKC H COOTHOML'C- 
HHe OTICJIbHbIX (OPM pHOO@.1aBHHa B APOKKAaX B CTOPONY YBCIMYCHHA POU 
MAJ B o6meue. 


Kak y2Ke yKa3biBaJlOCb, 10 MHCHHIO HCKOTOPbIX aBTOPOB (Hickey, 1945), 
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Ta6auua 5 


Codepxcanue nykacomudnox hopm pubodaaeuna @ KaemKax 
C. Guilliermondii Npu Pa3AUGHOW UNMeNCUueNCemU CUnMesa 6UMAMUNA 


Coacpxanue HVKJICOTHAHBIX 
opm pr6odnapnna O6waa npoxyKtue- 


ALoG6apacno K cpene HOCTbh PHOOdNabuna 





aay ow |e | KyAbTypod, Yr KacroK 
1Bt | MH, % | @AZ, 9% 
{ 


O,2yFe/ma .. . 9,59 80,7 13,3 395, 7 
0,27 Fe+50yCo/ma}| 18,83 69,6 30,4 7161,0 


3ameHa Fe-conepxkaulux [bIxaTebBHbrx PepMeHTOB Ha cbaBHHoBLIe MoxeT 
ObITh NPHUNHOH BOSHUKHOBeHHA CBEPXCHHTe3a PHOO@aBHHa y MUKPOOpraHHs- 
MOB. MoxkHo 41M NPHHATb 3TO NpeAnoxwenne Wid C. Guilliermondii B cpete ya- 
MHX AAauNbIx? Ham kKaKeTca, uTO Takaa TouKa SPCHHA CJIMUIKOM ynpollaer 
Borpoc. M3 nanueix tra6a. 5 C1eAyeT, YTO HW Ha Cpene 6e3 KOGanbta C. Guil- 
liermondii Boinennet p CPeCAY SHAYUHTeIbHO G6ovIbLlUe puOodamaBuna (noun B 
40 pa3), yem HCNOJb3YeT ero B OOMeHE B (opMe KomepMentos. B NPUCYTCTBHH 
KOOaIbTa conepoxKaHue (ba BHROBDIX KOPCPMeHTUB YBeAHYUBaeTCA TOMBKO 
BABOC, B TO BPCMA Kak OOULAA HHTeCHCHBHOCTH CHHT€3a BHTAMHHa BO3pactaer 
B 18 pa3. Caenosatenbuo, B YCJIOB 4X, OOCCNCYUHBAIOWIHX BbICOKHE y POBHH 
CBCPXCHHTe3a, YXyAIMAaeTCA CNOCcOOHOC Th OPTaHH3Ma HCMOIb30BaTb pubOodula- 
BHH B CBOe€M OOMeHe. Tak, KeTKH Ha Cpefne C KOOaJbTOM cosepxKar pudo- 


TCJIBHOCTH. 

Yro6pt =noHATB NPHYHHbI = CTHMYJIAWHH cCBepxcuHtes3a pu6odapuna 
y C. Guilliermondii HeOOXOAMMO, NO Halley MHEHHIO, B TIepBy!to oyepegb 
HSYYHTb 3AKOHOMepHOcTH O6pa30BaHua ero MOJICKYJI H3 MpeAWecTBeHHHKOB. 
B Hactosuee Bpema YE YCTAHOBJIEHO, YTO B CHHTe3e MOJICKY.Ib] BUTAMHHa 
Bo TpHHumator yuacTve MYpHHbI wan ux MipeAWeCTBEHHHKH, @MHHOKHCAOTEI 
H M€HTO3bI, AKTHBHO HCTOIb3yeMbIe APOKKAMH WB Apyrux mpoueccax o6me- 
Hd —— B HYKJICHHOBOM, OeIKOBOM H YrvIeBOAHOM (Johnson, 1955). Moxuo 
MIpCANOJIOMKUTh, YTO Ha Cpelax C HU3KHM COACPKAHHEM 2KeNe3a HW.1M B TIpUcyT- 
CTBHH KOOaJIbTa HeEKOTOpBIe H3 NPOWCCCOB YTHJIM3allHH TpeswecTBeHHUKOB B 
MeTa6ou3Me OyAyT 3amMenATecA BCJICACTBHE TNOHMKCHHOH AaKTHBHOCTH ompe- 
Ae€HHbIX Fe-3H34MoB. B taxux CyuaAx OOJIbIUIMe KOJIHYeCTBa 3THX BelLeCTB 
CMOFYT ObITb BOBJICYCHBI B PeaklWH 6uocHHTe3a pHOodulaBuHa, utTo NpuBeqer 
K CTHMYJIALHM STOrO Mpouecca. BBegenne roToBbIx MOJICKYJI HCKOTOPbIX aMu- 
HOKHCAOT H MYPHHOB B KYJIbTypy MHKpo6a-cBepxcHHTeTHKa JeCHCTBUTEJIBHO 
NPHBOAWMO K YCHJICHHIO CHHTe3a pHOodwlaBuna (ukaucxaa, 1950, 1953: Giri 
a. Krishnaswamy, 1954). 

HecomuenHo, 4To ToOsIbKo yriyOeHHoe w3yyeHue ocoOeHHocTelt Meta6o- 


4u3Ma C. Guilliermondii mower MIPOJHTb CBET Ha TOHKHH MexaHy3M CTHMYy- 


B bIBO J bi 


1. B npueytetBun noBBILeHHBIX KOAMTECTB 2Kele3a B cpene (0,! /M.I 
H Ooublue) TOPMO3uTCA CBepxcHHTes puOod@saBnna kaetKamu C. Guilliermon- 
dit W He Mpoucxogut PaSpYWeHHA STOTO BUTAaMHHa B Cpene. 

2. AKene3s0 He BAMAeT Ha MHTeHCHBHOCTE CHHT¢3a PpuOoiaBuna noKoauu- 
MucAH K.1eTKamMUu C. Guilliermondit. 


3. IIpH moMoum KoMntekcoo6pa3oBarteneti (o-beHantpo.uHa nu a.a’-1H- 


1 lag 
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NHpHyia), a TakeKe KOOa/ibTa MOXKHO CTHMYJIMpOBaTb CBePpXCHHTes pH6o- 
(hulaBHHa Wa Cpemax C MOBbILICHHbIM COACpKAHHEM *Kele3a. 

4. Knetkn C. Guilliermondii, ppipociue Ha cpe4ax C pa3IHuHbIM COLep- 
SKAIIOM WKONC3a, Malo OTAMYAIOTCH Apyr OT Apyra MO HHTCHCHBHOCTH JIbIXa- 
MIA WH XapakTepy AeHcTBHA Ha Hero HCKOTOPbIx hepmentHbix agoB (KCN, 
NaNs). 

5. C. Guilliermondii xapakTepusyloTcaA OTHOCHTeBHO ca60 BbIpaxKCHHbl- 
Mu (110 cpaBHeHuyo c Sacch. cerevisiae) CHeKTpaMH MOrOulennA WHTOXPOMOB. 
Ha cpege c 0,01 yFe/mMa yMenbiiiaerca Wii TCHCHBIOCTD noctochl D, a Ha cpelax 
c 0,1--0,2 yFe/ma npu crapeHau KyJIbTyp HacTymaer MocTeneHHoe HCYe3HOBC- 
He BCeX MOJIOC MOrIOWeHHA WH HaKOMJICHHe B KYJIbTYPe Konponopupuua III. 

6. B ycloBuax NOBbILeCHHOM HHTCHCHBHOCTH CHHTC3a pH6opiaBhha LpoxK- 
xu C. Guilliermondii umewr Gonee BbIcoKOe COsepmRanie NyKMeOTHANIX 
(pOpM BHTAMHHa B KJeTKAaX. 
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Bil OGUIEGR: a BAP PMAUCHKO 


PH3SHOJIOTHYECKHE H3MEHEHHSA 
~ SACCHAROMYCES CEREVISIAE APH AXATITAWHH K NaF 


(Hncrutyr muxpo6vonorun AH CCCP) 


B wacTosmuee Bpews SOPOIUO H3BeCTHbL PakTbl, MOKA3bIBaIOLe, uTO Np 
BO3SCHCTBHH Ha MUKPOOPpraHh3Mbl MeTaOouIHTaMU wn DEPMEHTHBIMH sAylaMu, 
H30HPaTCJIbHO MOLaBJIAIOULUMH ONPCACICHHbIC 3BeEHbA OOMEHA BELICCTB, MOry? 
OBIT MOJIVYCHBI (PCPMbI ¢ O6OMCHOM RCILCCTB, H3MCHCHHBIM B CTPOrOM COOT- 
BeTCTBHH C XapaKTepoM JelicTBug NPHMCHACMOrO AHTHMCTaGONUTa WIN ana. 

HsBectuo, HamPHMep, YTO MIPlt amanTaunH crad@uIOKOKKOB kK CyIbamu. 
AaM ObWIA NOyYeHb ycTorunBHIe K HOCJCHHM IWTaMMBl, O6ajalollne cno- 
COOHOCTbIO CHITe3HpoBath B 70 pa3 6o7buIe p-amunober3olinoii KHCMOTh , 
IPHYOM 9TIL CBOHCTBA COXPaHAIHCh B HOTOMCTBE (Vivino a. Spink, 1942: Lar . 
dy i ap., 1943). 

NOPOWIO H3BECTHbE TaKXKC <ILHaNOBbie» ApowoKu. To qannpmm Crup un Ka- 
cTop (Stier a. Castor, 1941), yRKC MPH OLHOKPATHOM BbIpauBanun S. cere- 
“side B MpucytetBan KCN (0,001 M) o6pasyiores (DOPMDI, IULICHIBIC TUTTO- 
*POMOKCILTAS BI, C TCTIDKCHIHOM HITCHCHBHGLTBIO ABINAMHA Mt NOBBUUCHTGH 6pc- 
AULIDUON AKTHRNOeTbLIO. Haxeneouna aty CTOHKUC, -, 

Copepilcimlo AHadOrMMiile Pe3VAbTat BE HOyUre Caonneriri (Slonimski, 
[J53) Tpu KybTuBHponauint S. Ccrevisiae BOMPHCYTCTBHH PSLTa akP en. 
Take axe W3MCHeHUS, T. ©. HOTCPA WUTOXPOMOKCHa3bl, OLE NOY UCHbI lipe- 
CTRIM BbIPaNMIBaHNeM JPORACH B OTCYTCTBHC MOICKYAAPIOPO KHCODO La, 
OANAKO B STOM C.TYYaC CHITC3 ILHTOXPOMOKCHAa3bI J1OTKO BOCCTAHAB.THBaclCsi, 
fora Kak MPH MeCHCTBHM AKPHAMHOB H3MCHeHUA ObLTY CTOHKHMH. 

HMurepecupt aHnpre Burrepra u Bepxmana (Wiggert a. Werkman, 1939). 
KOTOPHIC YCTAHOBMIN, UTO MOCsIe OAHOKpaTHOro BbIPAULMBaHHA B TIPHCyTCTBHII 
0,02 M NaF, kaetku Propionibacterium pentosaceum ytpauupawor cmocoo- 
HOCTb COpaxuBaTp docopnsupoBanubie COCAHHCHMH, B YaCTHOCTH (bociborau- 
UCPHHOBYIO KHCJIOTY, NOJIHOCTbIO COXpaHAA cnocobHocTE COpaXKHBaTb PIHOKO3y. 
ABTOpbI NIpuuia kK BHIBOAY, UTO B Pe3yIbTaTe BOszelicTBH” NaF NPOWCXORH.O 
PaSBUTHe HHOTO, He BKJIHKOUaIOLLerO ocopuble aidbuppl mexann3ma JIHCCHMH- 
TWH PIOKO3bI. DakTHYyecKHe JaHHbpIe Burrepta u Bepxmana ye B moclen- 
HCe BPCMA ObLIH NOJIHOCTBIO NOATBepRTeHbI PowbKoM (Volk, 1954), KoToppiit, 
OAHAKO, CBASbIBA€T HAOIOLaeMble ABJICHHA, B N€PBY!WO OVePeb, C HSMCHEHHEM 
IIPOHHIA€MOCTH KJICTOK. 

Bee stu @aktet (a ux wncO MomKeT ObITh 3HAYHTebHO YMHOKeHO) mpej- 
CTABJIAIOTCH TPHHIWNHaJIbHO BaXKHbIMH B TCOPCTHYCCKOM OTHOIeCHHH H HMeIOT 
VYHLECTBCHHOC 3Ha4CHHe JIA MpO6eMbl HaltpaBsleHHoro NONYYeHHA MWpakruue- 
CKH WeHHBIX (POPM. OTO HU Mocyx*KHIO OCHOBaHHeM AIA NPOBCEHHA HACTOALLel; 


—/ 


padoth. Caenyer oroBopyteca, 4To paOota HocHa NoncKOBBIE XapaktTep i 
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He MIpe/lcTaBAAda COOOH 3aBEpIleHHOrO uccnenopaHua. Muorve BOMpOcnl, 'BO3- 
HHKalolllve B CBA3H C MOJYYCHHDIMH TAHHBbIMH, OCTA-THCb HePeLIeHHbIMH. 

Pa6ota HMC1a IeJIbIO BLIABUTb BO3MOXKHOCTh H3MeCHeHHA pow Ke MyTeM 
KYJIbTHBUPOBaHHA HX B MpHCyTCTBHK THIMNHOTO cbepMeHTHOrO Aja -— PTOpH- 
cToro HaTpHaA. 

NaF ne sapiaetca cTporo ciemH@Hv4HbimM UHPHOUTOpOM. CBHx3bIBad HOHDI 
Mg++, NaF aekctByer Ha par (pepMeHTHbIX CHCTeM, Tpe6yloWlux Wiad cBoeH 
AKTHBHOCTH 3TOT HOH. XOpomlo H3yycHO HHrHOKpytoulee nelictsue NaF Ha 9HO- 
na3sy (Lohman a. Meyerhol, 1934; Meyerhof a. Kiessling, 1935; Warburg 
a. Christian, 1942 u ap.). NaF nofapaset cpoctparasy (Massart a. Dufait, 
1939; Mankos u borganosa, 1956 u ap.), a B BBICOKHX KOHIeHTpallMAx Tak- 
ke nH rekcoxunasy (Melchior a. Melchior, 1956). 

Ectb jannble 06 yrHeTaloulem AeHCcTBHUM (propula Ha AbIxaTeJIbHbIe CH- 
crembi (Runnstrom u. Sperber, 1938, 1929, 1941), B YaCTHOCTH Ha MepOKcH- 
ma3y (Knox, 1954). Iipambim “1H KOCBCHHBIM nytem NaF BauseT WH Ha HeKO- 
Topble Apyrve CTOPOHb! OOMeHA BeLILCCTB. Onyako, cya No uTepatypHHIM 
WaHHbIM, HaHOOIce APKO HW CHJIbHO MPOABAACTCA CTO melicTBHe Kak HHTHOUTO- 
pa 3HOwAa3sbI, T. €. KAK Aa, NOMABAIOWICTO rIHKOU3. ITO NaBaslo OCHOBAIHE 
OKULaTb, WTO NyTeM KyJIbTHBAPOBaHHnA RpowxKelt B MpHcyTcTBHH @Topiiza 
MOKeT ObITb BbISBAHO H3MeHeHHe HX 6pOANIbHOH SHeEPrHH HW MHTeCHCHBHOCTH 
mbixanua. Kpome Toro, yke HeCOAHOKpaTHO NpOBOAMBUIHeECA paooTbl MO a/lall- 
Tallun Apom«Kelh K PTOpHAy H oco6eHHo OOUINPHbie HCCeLOBAHHA Idppo- 
na (Effront, 1893, 1920 x Ap.) MO3BouAIM HafeaTbCaA Ha MOJOMKUTCJIbHbIE 
pesy/IbTaTbl, TaK Kak Jake NpH KpaTKOBpeMeHHOM afanTalHn B yka3saHHblx 
padoTax ObIIM MOMyYeHb! SHAaUHTCIbHbIe USMCHEHHA B OPOAHJIbHOM aKTHBHO- 
CTH. 


MATEPHAJI H METOJLMKA 


Tlaa OnbIToB ObIIH B3ATHI JPOAKU S. cerevisiae (XII paca). KyapTusn- 
poBaHne Apo «Kel MPH HX aanTayHn K NaF u mp nmoctaHoBke ApyrHx OFlbl- 
TOB MPOBOMJIOCb, KaK NpaBHJ0, Ha cpene Pugep o6pluHoro cocTaBa, HO 6e3 
conu Ca, nocKosbky Ca cBA3bIBaeT HOHbI F” B TpyAHOpacTBOpAMoe coeqHHe- 
Hue. Onnako von Mgtt, Take Malou TPyAHopacTBOpHMbI (pTOpHA, Obi 
coxpaHen B cpege. [loacueT NoKaza, YTO IPH NIPHMCHABLUMXCA KOHILCHTpa- 
nuax NaF (0,50—0,10 M) sub HeOOJIbIaA YaCTb F’ cBx3biBaeTCH MarHHeM. 

Xon 6poxKennaA w3yuasIcA OOBINHBIM croco60M B KOuJ6ax OpseHMeHepa C 
WIapHKOBbIMH 3aTBOpaMHu. OObeM Ko6 paBussica 150 Mua, B KomOy HaJIMBa- 
jloch 75 Mal cpegbt Pugep C APOAOKEBBIM aBTOJIH3ATOM H 5% raroKko3bl. B sTOT 
OObEM CPeMb!l BHOCHOCb OKOO 2,0 MJIH. KuI€ETOK usyuaeMOH KyJIbTypbl. Heno- 
CpefcTBeHHO Tepe OMbITOM BCe KyJIbTyPbI, B TOM yNcle M KYJIbTypbl CO Cpe- 
Ab C MTOPHAOM, BbIpPAlHBaMCh B TeEUeHHe ABYX CYTOK Ha cpene Pugep 6e3 
NaF, a yxke c 9TOH CpeAbl BHOCHJIHCb B 6POAWJIDHbIe KOVJIOBI. 


IKCHEPHMEHTAJIDHBIE JAHHBIE 


IIpexae Bcero, culelyeT OTMETHTb BOOGIE SOJIbINYIO YCTOHYHBOCTh ApOK- 
Keli K PTopuzy. Bes BeaKol MpeABapHTeIbHON afanTalwn ApOKKH MOLYyT 
pa3BHBaTbCA KH HeOrpaHHyeHHO AO/Iroe BpeMA MepeceBaTbca Ha cpese, Cosep- 
Kale mo 0,1 M NaF. Jlaa atoro HeOOxOAMMO JIMLIb BHOCHTD jlocTaTOUHO 
6onbuloe KoIHuecTBO NoceBHoro MaTepHada. Ho mpottecc 6poxXeHHA B NpPH- 
cyterpun NaF B Tol HAH MHOW CTCIICHH TOPMOSHTCH, a OTMHpaHHe KICTOK 
pe3ko yBeIH4HBaeTca. 
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Ha pue. | npupegenn KPHBble OPpomKenuA B HeamantupoBanHol (K dTopu- 
AY) KyJIbType Apoxx«Kell B oTcyTcTBue Propuga (KpuBan /) un B NDHCYTCTBHH 
0,05 M NaF (xpyvsaa 2) (O APyrux KpHBbIX cM. HuKe). Ha ocu a6cuucc 
SACCh H Ha APYTHX atlalOrM4uHbIxX KPUBbIX HAaHeCeHO YnC.O CYTOK OMbITa, 11a 
OCH OPAMHAT — BbineeHue CO» B nponeHtax oT M@KCHMaJIbHOrO ee BbIeWIe- 
HHA HCXOAHOH KyJIbTypoli B cpene 6e3 NaF. Unumy CJOBAMH, MAKCHMaJIbHbIi 
(1OXbEM KPHBOH | cootBercTByer 100% spienenug COs. 
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Puc. 1. Xon Opoxwkenua Bp ucxonnol 1 AJATEIDHO aantupopaBulelica 
K PTOPHAY KyAbTypax ApomxKei;l: 

f/—B HcxonHOH KyJIbType B oTcyTcTBHe NaF: 2—x8 tof xe KYIbTYpe B MmpHcytT- 

CTBHH 0,05 M NaF: ?—8 a2anTHPOBaHHOH KyJbType B oTcyTCTBHE NaF; 4— Bs nopu- 

cytcrBuH 0,05 M NaF Bs tot xe KybType, B3ATOH HenucpenActseHHO nocze anan- 

Tauuu; 5 — B NpucytcrBuH 0,05 M NaF s8 Toft xe KYyJIbType, HO Nocne ee ABYXMe- 

CAHNHOrO MaccHpoBaHus Ha cpene 6e3 dropuza; 6 —To xe nocne YeTbIpexXMecsaAUHOrO 
NaccHpOBaHHA Ha cpegze 6e3 dropuna 


Kak BHOHC u3 pu. 1, KPHBax OpowKeHnA B MpucyTcTBuA (bTOpuga pe3Ko 
CHHOKEHAa TIO CDaBHEHHIO C KOHTPOJIbHOH KpUBO;, IIPHYeM OHA TOKA3bIBaeT, UTO 
NOCe NCPBOHavaJIbBHOTO HapactaHun OpoxeHua 1 NocaeAyIoulcro ero mpe- 
KpalleHHA, MpMepHo Ha 9—11-ii eHub cHOoBa HaunHaerca BbIAeTeHHe COs, 
UPOAOJKalouleecA MOUTH NO MOMHOFO UcUe3sHOBeHNA caxapa B cpeye. OtTorT 
BTOPHUYHBIK MOWbeM KPHBOH, 10-BHAHMOMY, OOyCJIOBICH GbICTpO MpoTeKalouluM 
MPOWECCOM akanTaunn Apomx«eli K say. Bo BcaKom cJlydae yoxKe mocle ONHO- 
KPaTHOrO KYJIBTHBHPOBaHHA pox xKell B MIPHCYTCTBHA Topusa oOTYeTUBO 
NOBBIMNACTCH HX YCTOHYHBOCTh K MocaeqHemy. 

Ha puc. 2 cHopa npuBesenni KPHBbIe OpoKeHHA HeaanTHpoBaHHol KYJIb- 
TyPbl B MpHCyTCTBHH MW B OTCyTcTBHe 0,05 M NaF (kpuBas I y 2), KybTypa 
AA STOTO OMbITa Oba B3ATA U3 KOHTPOMbHBIX OpOAMIbHBIX KOJI6 MpeAbLLy- 
kero OnbITa (kpuBaa J Ha puc. 1). Kak Buguo 13 rpaduka, 6poxeune, BbI3- 
BaHHO€ STHMH HeawanTHPOBaHHbIMH KYAbTypaMn, IpOTeKaJIO COBEPUICHHO Tak 
Ke, KaK HW B MpembilyuleM onbiTe. OnHOBpemeHHo MIPOBepsAJIOCh Opomenne 
B KyJibType, BbipauleHHOH B MpenbiqyuleM onsite B cpete c 0,05 M 
NaF (xpusasn 2 wa pie. 1), MPWdeM BbIceBbL WIA NOBTOPHOrO Opomenna sze- 
‘aJIMCb H3 TPeX MapasWIeIbHbIX KO.16 IPCIbIAyiteroO onbiTa. PesyabtTatpl mpo- 
BeDKH OpowkeHuaA 3THX Tpex KYIbTYP UPCACTaBAeHbl Ha TOM He PucvaKe KDH- 
RHIMH 3, 4 uw 5 (puc. 2, A). 
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OrueTIHBO BHHO, UTO BO BCeX KyJbTypax Oporxkenne MpoTeKaso SHAN 
TeNbHO WHTCHCHBHCe, UCM B KOHTPOJIbHOH KysbType (KpHBaA 2), B MpHcyt- 
CTBHH TeX Ke KOTHUeCTB @Topuja. Jlamee OKa3asIOCb, YTO 9TOT NOBDILUCH- 
HbI YpOBCHb OpoOxKeHMA aaNTHPOBaBIAXCA KYIbTYP CoxpaHAeTcaA HW MOC.IC 
IIpOMOJOKUTCIbHBIX TepeceBOB HX Ha nosHoueHHof cpeme 6e3 NaF. Ha 
puc. 2, b mpupejyelbl KpHBbIe OpOKeHUA ITA ajlalITHPOBAaHHbIX H HeaalTHpo- 
BANHBbIX KyJIbTyp Moc1e 6osee ueM MeCAYHOTO TaccHpoOBaHiA Ha cycle B OT- 
cytctaHe NaF (13 naccaxkelt). Takum o6pa30M, yxKe OMHOKPAaTHOe KYJIbTHBH- 
popanve Apomrxeli B cpege c Naf BblsBao 3HayHTCAbHOe MH, MO-BHAHMOMY, 
CTONKOC TMOBbILNCHHC HX PCSHCTCHTHOCTH K STOMY AY. 
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Pac. 2. Xow aganraunn Apowael K @ropirly, 
Vo. Gpokeitte B HOxOAGOW EXSUETVRE: OR KSISEY INS OCCOR DATED Paley: 
HitN BB LWDPHeVTCTBUNNT OOM Naboo padrnx  erorpe re TRe nto woe AaLaWyra- 
nit, 2. GpaekevHe Bo TeN AE KRY THTYPaNX, UTO TG pie. AY Bo op TeGeiTe Mecoite 
HACCHPOBABUTAXCH Ha epecle 6e3 (PTOPIVLa. 
f-- Bp HexoTuOll KWYIbType Ha cpecte 6es (bropusa; 2--B To we KyAPType Ha 
epene c 0,05 M NaF; 3, 4, HK 5 B alanTHPpOBaHHbIxX KyIbTypax Ha cpeAe 
c 0,05 M NaF 


TIpoponnioch H OUelb JWINTCJIbHOC (Gomee Tpex s1eT) KYJIbTHBAPOBAaHIIc 
mpoxw «Keli B MpHCYTCTBHH (PTOpPH1a, MPHyeM KOHMeHTpalua MocmeqHero Oblla 
nopenena no 0,1 M. [poxxu KyJIbTHBHPOBaJIHCb Ha CpeHe Pugep mpH TeM- 
nepatype 28°, lepeceBbl We.1aJIiCb OAHH pas B HEACATIO. KonucHTpalua PTopi- 
la HOBONbHO 6bICTpO ObliIa MOMHATA MO 0,05M, a 3aTeM MOCTeNCHHO, B TC- 
ueHMe HeCKOJIbKUX Mecalles, HoBezeHa j0 0,1M. TlanpHelwiee KYyJIbTHBHpO- 
BaHHe BeJlOCb yxKe pH 9TOH MaKCHMaJIbHoh KoHWeHTpainn. B Tex *e yc.10- 
BUAX, HO B cpegze 6e3 NaF sBevtacb KOHTPOJIbHaAd KyJIbTYPa. Pe3yJIbTaTbl ITpo- 
BepKH XOfa 6porxKeHuA Y STHX JVINTCIbHO ajlallTHpOBaBUIHXCA KYJIbTYP MpPHBC: 
jeHbt Ha puce. I. 

Kpuspie / u 2 noKka3biBaloT XO 6poxKeHHA B HeadanTupoBallHon Ky.IbType 
pox KCh B MPHCyTCTBHH H B OTCYTCTBHE NaF (0,05 M); kpuspana 3 — xox Opo- 
*KCHHA B aslantipoBaHHOH KyJIbType Ha cpese 6e3 (bTOpHAa HW HaKONell, KpH- 
pple 4, 5 u 6 noKa3blBaloT OpoxKeHHe B MPHCyTCTBHM 0,05 M dtopraa B ajlan- 
THPOBAHHbIX KYJIbTypax, MpHyeM KpiBad 4—B KyJbType, B3ATOH Heno- 
CHeACTBEHHO CO CpeAbl ¢ NaF, kpupaa 5 —B kKyJbType, naccHpoBaBlueHcs 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


PuzuoAro2uteckue u3zmeNeHUR Saccharomyces cerevisiae 169 


B TCveHHe ABYX MecaIleB Ha Cpeye 6e3 NaF, kpupan 6—B KyJIbType, nepe- 
ceBaBllelica Ha cpene 6e3 TopHa cBbIUeE yeTbIpex MecalleB. OTueTIHBO BHI- 
HO, 1TO Y alallTHPOBaHHbIX KYJIbTYP MPOHCXOAUT MOBBILCHHe pesHcTeHTHOCTII 
MO OTHOWEHHIO K NaF, npwyem sta pe3sucTeHTHOCTh COXpaHAeTcA MaKe mocic 
ONCHb AVIMTCJIBHBIX Te€peceBOB B OTCYTCTBHe sa. OgHako B pe3yabTaTe mpo- 
AOMKUTCIBHOH aalTauHH He YRaIOCb CKOMbKO-HHOYMb MOBbICHTb pesucTeHr- 
HOCTh MNO CPpaBHCHHIO. C KYJIbTYPaMH, OMHOKPaTHO KyJIbTHBUPOBaBLIHMMcs 
B HpucytcTBun NaF. 

JiuTeAbHad ajlaliTallis He BbISBaa TAaKKe KaKHXx-n60 CYLICCTBCHHbIN 
H3MCHCHHH M B COOTHOUICHHH KOHeYHBIX MpOsyKTOB O6poxKenna. 

Ta6auna 1 


Coomnoulenue mexcdy COpooceHHolm caxapoMm u obpa3zocaeuumuca cnupimom u COd 
(Spomenue na cpede Pudep c 5% 2M0K03b1) 








CooTuoiwenne, % 


























: Jleup C6poxeno | | 
De Cpené ; say an: o 

Kyvbtypa pena Opomcnua |caxapa, % rmoxosa | enupr | CO, 
Neagantuponannas |Be3 NaF 3-H 99 100 45 42 
0,05 M NaF 8-i1 o7 100 43 38 

Afantupopanuas K |Bes NaF o-ii 99 100 43 36 
0,4 M NaF 0,05 M NaF] 8-4 69 100 48 | 40 
Anattuponauinat Bes Nak 3-H 99 100 43 37 
H HaccHpoRapinasicrt (05 M NaF Qi ae 100 48 AG 


Ha cyc.ie 6e3 NaF | | 


B tat. 1 upupereuo coornourenne MORAY KOTHEUCCTBAMH COPORKCUNGrH 
CaXapa, COPABoRAplleroemA CLUIPTAa I BBLTEANBILCHCH YVIJIEKICIOTbE Vo aLaligir- 
POBAHHBIN H MOalaTRPOBaMNbIN K (PTOpiZ ly KVaIbTyp 

Tladomuum, aro reeperiuceKu, ec CUNTaTb, YTO BEA TeHOKO34@ iON 
TOABKO Ha OOPAszoBaInc CHUPTa W yraeKucoTh, 13 100 6 rnoKo3p MOVLKHO 
oOpasopatpesn 51,1 r enupta mu 48,9 pr yraekucotTpr. TIpaxtiuecki Bbixo7 
CHUpTa H O6pazoBale YreieKUCAOTbI BCCTa HIDKC, TaK Kak UacTb yriepoma 
MUOKOSbI HACT Ha MOCTpOeCHHC KACTOK H O6pa30BaHHe NOGOUHbIX MpO/LYKTor. 
OpoxKenHaA. 

IipHBeyenHble WaMH COOTHOMIeHHA sBsIAIOTCA TIPHOJMXKCHHbIMH XOTA 6bi 
NOTOMY, YTO YIJICKHCJOTAa ONpeAeIANaCh JIHIIb NO H3MeHEHHIO Beca OPOH.1b- 
HbIX KOJIO6. Tem He MCHee, 3TH COOTHOILeEHUA NOKA3bIBaloT, YTO CYLLECTBEHHBIX 
CABHTOB B KOHCYHbIX Pe3yJIbTaTax OpPOXKeCHHA NON BIHAHHEM ajantauny He 
NpOWCxonuT. Bowtee Toro, HX HeT HW Ip NpOBexeHHH OpomRKeHuA B Mpucyrcr- 
BHH 0,05 M MaF. 

Bee 9TH L.aHHble, B OOIeM coBnanatomlne co CTapbIMH JanHbIMH Ddmpo- 
Ha, BC€ K€ BbISbIBAaIOT YAMBJIEHHe, TaK KaK B OCTPBbIX OMNbITaX Ha anmlapate Bap- 
6ypra PTopuA pesko nosaBse4r Opomwenue Kak y afallTHpOBaHHblx, TaK 1 V 
Hea AanlTHPOBaHHBIX KYJIbTyp. OueBRAHO, YTO B Mpouecce AWIMTeMbHO ripote- 
Kaloulero OpOKeHHA MPOUCXOAAT KaKHe-TO Je€rKOOOpaTHMble MpHCnoco6uTewtb- 
Hbl€ HSMCHCHHA, HHUBeMpyloulnMe jelicTBHe (TopHsa. 

Boviee HHTepecibie pe3yabTaTbl ObWIN NOJIYYeHbI NP ONPeAeICHHH HHTeH- 
CHBHOCTH AbIXaHHA aJlallTHPOBaHHbIX H HeaallTHpOBaHHblx KYJIbTyp. ONBbITE 
‘TaBHJIMCh Ha antiapate Bap6ypra. J[bixanue szpoxoxeil OmpeleAsoc, B 
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a as 


0,05 M dochatiom 6ydepe (pH=5,98) c 2% ramoKosb (Opanach 1% -Haa 
cycneH3ua Apoxx«Kel). PesybTaTbl npuBexeubl B TAO. 2M 3. 


Ta6auuna 2 
Humencuencems Ovixanua ucxodnex Opoxcmwet u Opomowed, 
adanmupoeanneix K @mopudy u e3amelx NenocpedcmeenHo 
co cpedot Pudep c 0,05—0,1 M NaF (Qog p./Me cyxoeo 











geca 6 4aCc) 
Jipoow Kun 
Ne onpi- % yBenHue- 
Ta | ucxogupie | anmanTHposaH- | HHA Qos TipumMeuanHe 
Qos Hble QO, 
ee eee eres |S ee, cee ee ee 
| | 
AS 30 44 30 Ucxoguad KyJib- 
2 34 39 45 TYpa naccHpoBa- 
3 7 35 30 ach Ha CyCcJe 
SN ea ee eS 
4 32 42 3t VMcxogyan KyJib- 
5) ae. 48 74 TYpa MacchpoBa- 
ach Ha cpeje 
6 o4 | 47 38 Dugep 
7 34 ol 50 


* B kaxkgoli ropH30HTaibHoh rpace MpHBeenHb! AaHHble, MONYYeHHbIe B OZHOM H TOM 
Ke onpite, MpH4¥eM MCXOMHAd H AANTHPOBAHHAA KYAbTYPb! BbIPAULMBaWCh OLHOBPCMCHHO 
WB OJHMHAKOBbIX YCIOBHAX HK OJHOBPeCMEHHO UCIIbITDIBAIHCh B PeCNKPOMeTpax Bap6ypra. 


Ta6unna 3 
Linmencuenocmb OblxaHuna ucxOoOHLIx Opomoceli u Opoocwel, adanmuposaHHolx 
K @mopudy u OaumenbHoe epeMA naccuposeasluuUxcA Ha cpede 6e3 g@mopuda 
(Qog pa/me cyxoeo eeca 6 4ac) 











° A = 
ae ae a oe nse ADO ge Tipumevanne 
2 

1* 28 38 30 Mcxoznan KyabTypa mMaccu- 
9 27 38 44 poBavyiacbh cHaYaa Ha cpefe 

Punep, a 3aTeM, napasesb- 
3 32 38 19 HO C afanTHfPOBaHHOH Ky 
4 32 od 69 Ty poli — Ha cycae 
5 | 2 | 4 1 8 ee ee 
6 26 32 23 Vcxoanan KyJibTypa maccu- 
7 26 34 31 poBaslach TOJbKO Ha Cpeje 
8 30 37 23 WHAeP 


* Cm. cHocky K Tam. 2. 


V3 WaHHbIx TaGUL, CeLyeT, YTO B PesyJIbTATe JIMTeIbHOPO BbIPAalHBaHHA 
RpoxwxKeH B MpHCyTCTBHH TOPHAa MPOHCXOAMT HEKOTOPOe NMOBBINENHE HH- 
TCHCHBHOCTH AbixaHna (Ta6. 2), KoTOpoe COxpaHxeTcA H NOc1e NPOMOJKH- 
TebHOFO MaccHpoOBaHHA HX B cpese 6e3 Propusa (Ta6a. 3). 

IIpu conocTaBsicHH HHTCHCHBHOCTH AbIXaHHA HCXONHOH KYJIBTYPbI, MaccH- 
poBaBllelica Ha cycle (TAG. 2, OT. |--3) una cpege Pugep (Ta6.1. 2, on. 4—7), 
WMTeIbHOe KYJIDTHBHpOBaHue ApowwKeH Ha cpese Punep 6e3 dropuaza 
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Camo Mo ccObe He OKa3bIBaIO CYUeCTBeHHOFO BUIMAHHA Ha AbIXaHHe UH, Ce RO- 
BaTCJIbHO, H€ MOTO BbI3BaTb YKa3aHHble BbILMIe CABHTH nocweqHero. B paBuot 
Mepe BO BTOpoH cepHu onbiToB (ta61. 3) comoctaBaeHue AbIXaHHA HCXOAHOH 
KYJIbTYPbl, BC€ BPeCMA KYJbTHBMPOBaBlIeclica Ha cpene Punep (ra6.. 3, 
ol. 6—8), c AbIXaHHEM Toil xe KYJIbTYPbi, HO NOABepraBUeHca NOCe KYJIbTH- 
BUPOBaHHA NaCCHpOBaHHIO Ha cycle (Ta6. 3, on. [—5), noka3bIBaeT, 4TO 3TO 
nOcwWeAyioulee NACCHPOBaHHe Ha CyCwIe He BbI3bIBAO CYUJECTBEHHbIX H3MeHe- 
HHH MHTCHCHBHOCTH JIbIXanna. 

Ilocsie oAHOKpaTHOro BHIPaIHBaHHA pow xe Ha Cpegze c TOpUuAOM No- 
BbUNCHHA HHTCHCHBHOCTH JbIXAHHsA HE HaGslOMaoch. 


B bIBO JI bl 


1. B pesyaprate naxe OXHOKPaTHOFO KYJIbTHBUPOBaHUA WpoxxKel B mpu- 
cyTcTBuH NaF moryrt 6piTb NOYYCHbI MOPMb! C NOBHIINeCHHOL Pe3HCTEHTHOCTbIO 
K STOMY AXY, IPHY€M M3MeHeEHHA 9TH, NO Kpalineli Mepe B mWpolecce sperera- 
THBHOrO Pda3MHOKEHHA KJICTOK, JWIHTeJIbHO COXPaHAIOTCA Mpu KyJIbTHBUpO- 
BaHHH WpomwxKen B cpeme 6e3 cbTopuza. 

2. B pe3ybprate aqantaunu xK (TopHAy MOryT 6bITb NOYYeHb! POpMbI 
C MOBbIMeHHOH HHTeCHCHBHOCTbIO /bIXaHHA, NPHY€M 93TH H3MeHeHHA TakoxKe 
ANHTCbHO COXPaHAIOTCA MPH KyJIbTHBHPOBaHuH Apox2xKeH Ha cpeze 6e3 dTo- 
puja. 
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M. 8. Kaatonwn ot 


COPBLLUA JLPOXKOKEH BOJIOKHAMH ILEJTJIIOJ1O3 bl 
MW EE 3HAYEHHE MPH CBPA)KUBAHHH 
CYJIb®UTHDIX WWEJIOKOB 


(Bcecor3Hpiat HAYYHO-HCCNEMOBATeENbCKAA HHCTHTYT 
rHUpOMH3HOH M cy1p(pHTHO-cnApTOBOn IIpOMDILLJJGHHOCTH ) 


Bsaumouclicraue zpoxx*Kell c TBYPACH aso cpeAbl TPH cOpakKuBaHlit 
CYJIb(PHTHBIX LICJOKOB HMeCT CyIMLeCTBCHHOe 3HaveHHe AIA HS KAZNCACATCTb- 
HOCTH. Takoli TBePAOH Cason B WLeEMOKC ABJIAIOTCA BOJIOKHA WemoMo3b. Kak 
H3BCCTHO, IesON03a O6JanaeT Oo.1bIUOH ANCOPOMMONHOl CMocoOHOCTbIO Hl 
B 3IAUITCAbIbIX KOAHUCCTBAX MOMKEeT NOPAOMAaTb COTM TARKEIDIX MCTAVIOB. 
ro CBOHCTBO OGYC-OBICHO TCM, YTO MCHOO3IbIC BOTORHa B BOC HB BO;I- 
HbIX PACTBOPAX AICKTPOATHTOB HMCIOT OTPUUATCAbIBIT XICKTPIICCKIT Sapa 
Beanunita 3apawa B pasJHYNbIX YCOBHAX CPC/Tbl KOeO1eTCA OT —7 HO 

95 up. B OTIHUHe OT MPOTCHNOBLIX BO.ATOKON HCL NOO3IbIC BOTOKHA Tp! 
pl} cpeant oT 2 no 12 ne MeHMoT 3ilaka 3apAda. 

Mobl woKe OTMCHACHYE (Katou iplit, 1955, (O57), uro CyApQUuTHbIe MLeTOK! 
Ha PSC 3ABOLOB MPH OXAarKLOHUT Wa Ppa Cipile OOCOMCISHOTCS, MEK DOG). TO- 
poii po3sayxa. Ha 9toil ctanii concpakaluices BHA OTMEMbIUbIC BOOK} a 
RCMMO1O3bE UZOHPATCTbHO COPGUPVIOF ADOAQKIT CHAP TOBOTO OpOACHITA HW VAKC 
He CBOOGUIbE OF JPOOKCBLIX KACTOK, a B OPOANTBIDIX Wallax ON Takai 
BalOTeA B BHAUHTCIbHBIX KOSIIUCCTBAX B BITC BOSIOKHHCTO-,TPO2KKCBO! 
mMacchl. HL acticrautreibHo, MpH oOOc.1cqOBaHHH HaMH Obl OOHapyKeHL! 
copOHpyIollvecs = ApPOKKH B 6axax ol rpanupyeli UW OpoOyIbIIblX 
yaHax ma 13 cysIb(PUTHO-CHHPTOBbIX 3aBO0/1aXN. Takum o6pa30M, paypal 
pH nepepaboTKe UWleTOKOB (PakTHUCCKH ABTHETCA MCCTOM AKTUBHOrO pa3- 
MHOKEHHA COPOMPYIOMLUXCA WPOAHKCH, MOCTYMAIOMIHX HS BOSAYXa B NpoH3- 
BOJCTBO. 

B 6pomamleh Opaxke BOOKHa C COPSHPOBaHHbIMH APORKAaMH WaxoAAT- 
Ca B NOABWXKHOM cocTosHUN (NosBHKHaA HacaKa), a B oT6pomMBuuell 
O6paxkKe OHH OCeMalOoT CO CKOPOCTHIO 2 mm/ceK, Tak KaK HMeIOT y/leJIbHbIA 
Bec 1,4. Oco6aat pOb BOOKON MpH OporKeHHH COCTOHT B TOM, TO y HHX To- 
BCPXHOCTh WIA SakpenJeHua mpomxeh Goupule, ueM y APyrux MaTepHaTOB. 
Cop6upopaHHble Ha HHX ApO%KKeBble KieTKH, 6yAVYN B MOABHKHOM COCTOS- 
HHH, HMeIoT Jyuuinit OTTOK TiposykTOB OOMella H MpHTOK COpaxKHBaAeCMOTO 
caxapa. B or6époquBuei me Oparxkke BOJIOKHA U36UpaTeJIbHO YBICKaIOT B 
OcahoK COPOHPOBANUble LPORMU, OCTABIAA TPH ITOM BO BSBCCHT WecOpOHpy - 
1OWLNCCA CPOPMbI, YHOCHMBIC C Opaxkoll. Tem CaMbIM I[eJIOO3IIble BOOKA 
OOYCAOBUBAIOT CCJICKIMIO HW HaKOMICHHe B  MPOH3BOACTBC TOADKO TAKIN 
(bopM pork xe, KOTOPHIe cop6upyiotcs TBCpOH aso CcpeAHl. 
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Bay Toro, YTO HaAMUHe B LIGIOKe WesWIOJIOSHbIX BOJIOKOH Ha pxAe 3a- 
BOOB OMpeweimeT MpeoOJlaqaHve B YaHax copOupyrouiuxca (POopM sApox- 
KeH, Mbl [OCTaBH.IM Teper co6oli 3aavy — U3YYHTb IPHpody HW cBOHCTBa 
9THX APORAReH HW BbIACHHTb BJINAHHe COPpOUHH Ha Ppa3s3MHOwKeHHe ApPoOKxK ceil 
if Ha Mpolecc O6pomxenua. 


METOHHKA 


BpllevIcHHbIe KYJIBTYPbl UPOBepAHCh ua COpOWMIO TyYTeM morpykeHEA 
OTACABHBIX HeCJTOJO3HbIX BOJIOKOH B KaTWIIO CYCNCHAMPOBaHHbIX BpoxK «Kell 11 
UPOCMATPHBaJINCb TO MHKPOCKONIOM. HtTeHcHBHOCTh pa3MHOxKeHUA ApOX- 
*KeH Ha CyJIb(HTHOM UlesOKe yUHTbIRAach 0 NOACYeTY KAeETOK B CUeTHOH 
KaMepe H NO OMpeACecHHAM a30Ta B HaBecKax Apomxell. Jia nsyyenus 
KOHCTHTYTHBHbIX H aanTHBHbIX PepMeHTOB ApoRx*Kel H yCKOpeHuA ux Ha- 
KOIJICHHA OHH 3aCeBaJIHCb Ha CHUTeTHYeCKyIO Cpezy c rioKo30l. Cucrema- 
THYECKO® HOMOKEHHE HOBIX KYJIbTYP APO*RKKel yCTaHaBJIMBasOCb NO onpere- 
JuTesuio KyApsaBuepa (1954). Caxap B cpege ycranapsuBasica no 36yJIHOCTa- 
THHCCKOMY METOAY, CIMPT B OpaxkKe -— No *uloralHOHHOMy MeTony BHHMUIC. 


IKCHEPHMEHTAJIBHASA 4YACTb 


KapTuHa copOuHu 2poxK «el BOJOKHaMH IeWOA03bI NpHBeweHa Ha MHK- 
podotorpaduax (puc. | uw 2). U3 mysetiupix kystyp xopouto COpOHpyloTca 





Puc. 1. Sacch cortilaginosus L. 
Puc. 2, Sacch. vini var, cartilaginosus, mr. Knaiineaa 2 


Saceh, cartilaginosus Lindner u Sacch. casei Sacchetti; ca60 copéupyiot- 


ca Sacch. cerevisiae —7-% Tomckas, BblleteHHad Iinepako. BowpiunuctBo 
UPOBCPeHHbIX MY3CHHbIX KYJIbTYp He COpOuPVeTCA BOJOKHAMH NCsWO03bI. 
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np one 


KosmuecTBo COP6MPOBAHHbIX 3aBOJ[CKHX MpOwRKEH Ha BOMOKHAX yCTAaHaB- 
THBalOCb HaMH MO OlpesqeeHHAM a30TA B HAKOMVJICHHbIX UHCTHIX APOR- 
*KaX, a TAKKE B WeMMOO3HO-ApORRKeBOH Macce H NOCHE OTMBIBKH APOAK2Ke- 
BLIX KICTOK OT 9TOM Macchi. TlomyueHHble MaHHble MOKa3a/IH, YTO Bec COpOH- 
POBAHHbIX Mporxk Kel B MaCCe paBeH BeCy YHCTHIX BOJIOKOH, C KOTOPbIX ON} 
6bWIH OTMbITbI, € HHOrMa HU OONbUWIe BeCa BOJIOKOH. 


MPHPOZA H HEKOTOPBKIE CBOACTBA COPBHPYIOILUXCA 
J{PO)KOKEM 


Mo uccnenopanuam Xerraynga (Hagglund, 1951) u Mromnepa (Miller, 
1957), ocHOBHamd YacTb COpaxKuBaeMOro Caxapa CYJIBPHTHBIX L{eIOKOB CO- 
CTOHT H3 MaHuo3bl H Ha 14—18% us ragaKkTo3pl. B ycnoBuAx MoTOUHOrO MC- 
Toa OpOxKeHHH MaHHO3a NoTpebAeTCA B MepBble Yacbl OpoxKCHHA B TOJOB- 
HOM uaHe, a Ha COpakuBaHHe PalakTO3bl BPeMCHH TpaTHTCA BABOe 6oulbule, 
geM Ha OCHOBHOe 6poxKeHHe, B WOOpaxkuBaroulnx WaHax TalakTO3a ABJACT- 
CA OCHOBHBIM CaXapoM H HepeaKoO TepHeTcA Cc OpaxkKOH. TakuM o6pa3om, 
SHAYHTeABHYIO YACTb BPCMCHH MeTaOOIH3M ApPONOKeH MpoTekaeT Ha Palak 
to3e. MoxkKHO AYMaTb, YTO Ka¥eCTBeHHble OCOOCHHOCTH FadlaKTO3bl ONPeAe- 
JIMOT BbUKHBaCMOCTb H OTOOP Apo xKeBElx MopM, OOMaaloulnx (bepMeH- 
TOM PasiakTo3HMa30H. B cBA3H C 3THM HHTepecHO ObIO BbIACHHTb MpHpody HB 
cRolicTBa MO OTHOLICHHIO K TasakTo3se Tex poxxKeH, KOTOpble OarofapA 
COPOLHH OKa3a1Hcb NOMMHUPYIOWLHMH COpMaMH B OPOMWIbHbIX YaHAaX 3a- 
Boos. Jlia 3TOTO H3 B3ATHIX Ha 3aBOaxX NPOO MPOH3BOAKOCh BbIACICHHe H 
oT6op BpoxeKxKeH MO ABYM NPpH3HakaM: MO COpO6HUMOHHON cnocooHOCTH H MO 
CUOCOGHOCTH KYy.IbTYP YCKOPCHHO COpaKuBaTb FaakTO3y. M3 my3eHiou KOJI- 
JICKUMH CbCpMeHTOM TaJlaKTO3HMa30H OCOOecHHO OoraTa KyJIbTypa Sach, car- 
tilaginosus. Tipopepka MoKa3aJia, 4YTO 9Ta KyJIbTypa XOPOlo copoupyetca 
BOJIOKHAMH lecwtitoso3bt. Tlosromy mp HCMbITaHHH 3aBOACKHX COPOHPyIOULAX- 
CH KyJibTyp My3cHHaa KyJIbTypa Oblla B3ATa B KayecTBe KOHTPOuIA. Tipo Ku 
WIA HCMbITAHHH HaKOMJIAIMCb Ha CHHTeTHYeCKON cpeze (Kyopsasues, 1954) 
cmemyloulero cocTaBa (B T/s1 BOROMPOBOAHOH BOI): MgSO,—0,7; NaCl—0,5: 
Ca(COs)2— 0,4; KHe2PO, — 10; KeoHPO,—0,1, rtoKospi— 60, oTBap 
mpomoxelt (70 r/n) — 50 Ma, ApoxxKeBon aBTOMM3aT — 50 MJ. 

OtTdusbTpOBaHHble HW MpOMBITble OT Cpebl APOHOKU BHOCHJHCh MO 3.7 
Ha 150 ma. Onn cOpaxupain 2% rasaKTosbl B docdaTHOM 6ydepe mpu 
pH=5,5. PesyapTaTbl HcnbITanul Moka3aJK (ra6. 1), uTo 3a nepBble 7 “ac. 
6poxennA no yObwin CO, uAeT BepeM KOHTPOJbHaA KyJIbTypa Sacch. car- 
tilaginosus L., O6Mafaiollan CTOHKOH HJM KOHCTHTYTHBHOM ralakTO3HMa30i 
(Kynpanues, 1954). Hoppie copOupyiomlueca KyJIbTYypbl cOpaxknBaloT ralak- 
TO3Y C MeHbWeH HHTCHCHBHOCTbIO: OMHa Ky/IbTypa — B Ba — ueTbipe pa3a 
cula6ec, a Apyrue —B ceMb H 18 pa3 cuabee, YeM KyJIbTypa Sacch. cartila- 
ginosus Tipu Tex xe ycoBHAX. Hexkoropnle Cop6upylolliveca KyJIbTypbl (He 
IIpPHBeACHHbIe B TaGMHIle) COpaxHBalOT PasakTO3y TOIbKO Ha BTOPbI¢€ CYTKH. 
Bce 3To TOBOpHT O pa3sJIHYHOH CcrocoOHOcTH COpOHpyIOUMxXcaA KyJIbTyp K 
cO6paxKHBaHHlo raJlaKTO3HI. 

Kacascb CHCTeMaTHYeCKOFO TOJIOXKCHHA BbIACICHHDIX KyJIBTyP, CuICAyeT 
OTMCTHTb, UTO B CHCTeMATHKe Apomwx«Kelt KyApaBilesa (1954) rpynna apoxwxKe- 
BHIX OpfauH3MOB, COParKHBaIONINX TajlaKTO3y B 8---10 pas caGee, uem Sacch. 
cartilaginosus, pacCMaTpHBaeTCA KaK Pa3HOBHAHOCTb Buna Sacch. vint var. 
cartilaginosus. B HauieM CJly4uac MATb M€pBbIx KYJIbTYP (cm. Ta61. 1) To Mop- 
(pOOTHYCCKUM MpH3akaM H OHOXHMMYCCKMM CBOHCTBaM COM KAaIOTCA C APOK- 
samu Sacch. cartilaginosus. PasmM4aloTcaA 9TH KYyJIbTYPbI TIGBHbIM o0pa30m 
no MectoobuTanuio. Sacch. cartilaginosus NOcTOAHHO OOHAaPy2KUBaeTCA B ECTE- 
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Ta6anua ¢ 
COpaxusanue 2% -noeo Ppacméeopa 2aAAKMo3el pa3sAuunolmu KyAomypamu Opoxcet 


. «7 o 
en PEE) occas 


























Kyabtypa Pog u Buy KY JbTypbi sa 7 3a 48 | ranax- ere daaas 
uac, yac. | Togp |CMApta Ky JIbTYPbI 
| | | | | 
Koutpombyan . . , lt; Saeeh. cartilaginosus L. | 0,56 | 0,74 | 0,02 | 0,99 
Kaaiinena-2... Sacch.vini var cartilagino-| 0,16 | 0,71! 0,40 | 0,73 3,6 
SUS 
IT-70, TIpuozepcxan . {To xe 0,16 ' 0,69 | 0,00 0,95 330° 
Cyxona-11 , ... » 0,08 | 0,75 | 0,02 | 0,68 7,0 
B-7 Banaxunucxan. .|  » 10,08 | 0,75 | 0.02 | 0.97 7,0 
B-8 » » | 0,17 | 0,78 | 0,02 | 9,97 3,3 
Cs-20, Csetoropcxas . |Sacch. paradoxus 0,18 | 0,68 | 0,00 | 0,93 3,0 
Ca-1 » .|Sacch. vini | 0,03 | 0,48 | 0,44 | 0,69 18,0 
Il-4 Tipvosepcexaa . . |To xe 0,03 | 0,52 | 0,14 | 0,78 18,0 
Cyxona-7 ..... Fabospora fragilis 0,24! 0,76 | 0,02 0,96 2,0 
Hemauckan-2 .. . . iZygofabospora marxiana | 0,32 | 0,61 } 0,00 | 1,02 1,7 
Cich4.. 2... .|To xe | 0,12 | 0,60 } 0,00 | 4,00 4,6 


~~ 


CTBCHHOH Cpeze — KHCJOTOMOMOUHBIX MPOAYKTaX, COpaxKuBad TaM TaslaKTo-. 
3y. Hama xe rpynna APOOKKEBbIX KYJIbTYP OOHADyxKeHa B HCKYCCTBEHHOK 
cpee — B CYJIb@HTHOM UlelOKe, rue Takxe MMC€Tca FralakTo3a, OcoGeHHO B 
NoOpaxuBaiouelica Gpaxke. 

Takum o6pa3om, ecu yuecTb, 4YTO copOupyrourneca KYJIbTYPbI BhIABHJIHCb. 
Ha 3aBo.ax Olaroqaps WupoKoMy KOHTAKTY UleJIOKOB C BO3LYXOM (Tak 2Ke 
KaK H CKHCaloulero MOJIOKa), CTaHOBUTCA ONCBHAHBIM, 4YTO HOBaA rpynna 
KyIbTYP MOMKECT PaCCMAaTPHBaTbCA Kak pasHOBUAHOCTEL Buna Sacch. vini var. 
cartilaginosus. Ha 3aponax oun npeoOalawT B 6pOAWIbHbIX YaHax, ycKOpeH- 
HO COpaKUBalOT POKO3y, CaXapO3Sy HW MaJIbTO3y; B XHAKOH cpene O6pa3yloT 
TBOPOMUCTHIN (3EPHHCTHI) ocagoK: Ha CyclO-arape alr XpAueBHAHBIe: 
KOJIOHHH, B KJICTKAX KOTODPbIX J1erKO oOHapyxKuBaloTca CNOpbl OKpyrloH dop- 
MbI (puc. 3). 

Kyabtypa Cs-20, CBETOFOpCKan MblIeBHAHAA, cabo copOupyeTca WesWHo0- 
4030H; Ha MWIOTHOH cpeze maer riagKnt M@XKYIUHH UWITpHX. 

B kJleTKax pe@kKo BcTpeyalorca OAHa-TBe CHOpbl OKPyrioH dopmpt. Kyvb- 
Typa cOpaxuBaer MHOKO3Y, CaXxapoO3y, ralakTo3y u padunosy. He cé6pa- 
*KHBaCT M@JIbTOSbI WH JaKTOSbI. IIpunaqiexur K Buy Sacch. paradoxus. Ob6- 
HapyKeHa Ha CBetroropckom u  BanaxuyncKov CYJIb@UTHO-CIHPTOBHIX. 
3aBO aX. 

KyIbTypbt Cp-l, cBeToropcKaa uw II-4, npuosepcxaa NpeoOJalawrT B APOX- 
*KAHKaX H OPOAHJIbHbIX 4aHax Ha 3TUX 3aBONax. 

Hla wleqokax oT MArKHX BapOK HEJJOIO3bI HM Ha THBHOM cycle jaloT 3ep- 
HHCTBIH OCALOK H XOPOLIO COPOUPYIOTCA BOJIOKHAaMH Lenmono3sb. Ha UleOKaxX, 
*KC OT AKECTKOH BaPKH UCJVIOIO3bI C1aHOBSTCA MeHee S€PHHCTBIMH, HO cop6- 
UMOHHYIO CIOCOOHOCTh He TepstoT. O6e KYJIbTYPbI Ha arapv3OBaHHOlt cpere 
oOpa3yloT XpsAIucBHuALbIC HITPHXH, B KJeTKaX KOTOPbIX JerkO O6HapyxKUBalOT- 
CH MO ABE—YeTLIPe CHOPb OKPyrstolt opMpl. Kypryppt cOpaxusator rqoKo- 
SY, CaXapO3y, MadbTo3y HK cabo cOpaxuBalor Ta.1akTO3y H paHHo3y, He 
COpaxkuBalor JaKTo3bl. [i punagiexat x BUHAY Sacch. vini. 

Kysiptypa Cyxoua-7 XOPOUIO COpOupyeTcA BOMOKHAMH. UCsWHOMO3pI. Ha, 
‘yClO-arape WaeT TOHKHH CAH3HCTHI WITpHX, m0 KpaxiM COCTOAUIMH u3 MILe- 
THEBAANBIX KJCTOK, B KOTOPDIX OOHaPpyXKHBAIOTCH OBAJbHDIE H O060BHAHBIE | 
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cHoppt. C6paxkuBaeT TIOKO3y, Caxaposy, TatakTOsy u ath leita oo 4) 
Bact MasbTO3bl H padunospl. []punaaiexkuT K Fabospora fragilis ae 2 
Kpome Cyxonckoro 3aBoja, KyJbTypbl 9TOTO pola HW Bua oe are 
pook2KeBoH Maccbl KpacnokaMcKoro H CoKOJ1bCKOrO Spe ale a 
3apo7oB. Jipe mpesnocseqHHe KYJIbTYPbI B ta6. 2 (Hemanckas- i ss 5) 
rOx%KC XOPOMO COPOUPY!OTCA WeOTO30H H AaloT GOOOBHAHEIC CIOPh dio 
Ojuako mpomeccy cmopoobpa30BaHua y STIX KVIbTYP eae Pte 
Ist KuleTOK. OU COPaxHBAIOT THOKOBZY, CaXAPO3y, TA TAKTOS Wf MAKTO3V, He 





Puc. 3. Sacch. vini var. cartilaginosus, iT. 
B-7. BanaXHHHcKkaa 


% ~~ + 7 * f- 
COpaxkHBalOT MaJwJIbTO3bI. QOG6e KyAbTYpbl OTHOCATCH K Zygofabospora mai 


are mpomxkel Kaanuuirpaackoro saBosa BTOPOro komOutiata sees 
sepunctad copOnpyloulancA KYJIbTypa, TAKMC oOsaalonlad ee Hons 
pa3OBbIBATb ACK CO CHOPpaMH TOGIC KONYA, HO evap) ae 
lo jpe-——ueTbIpe @ acKke. Ilo 9THM CBOHCTBaM Ky TTYpa | eae a 
2.57 ornocutTced K poay Zygosaccharomyces. Ona coparpes POKO3Y, CdXe 
po3y H MaJIbTo3y, ile cOpaxkuBacT TalakTOSbl aKkTOSbl. Se ere 

Takim oOpa3oM, HCIIbITaHNs# MoKasai, WTO Tpyilia copoupy ee pee 
Kell COCTOHT H3 NpeACTAaBHTeNell PasIMYHBIX POAOB UH BHAOB cemeH F pte 
POMHICTOB, YCKOpeHHo H cma6o cOpaKuBajolllix eee ane aa a 
lOWLHX 3TOT caxap. O6uapyxKeHbl OHH Ha 3aBOAas caer ee Sak 
ROAOKHAMH L@MOsO3bI tf OTCTAMBAHHIO C TMOCTCANCH B ae aan 
Cre1OBATCAbHO, We1M0T03a Kak aAcopGeItr crocoHCTBYCT OTOOPY H ; 
MK) COPOHPYIOULHXCA (OPM B UPOH3SBOJCTRC. 
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Puc. 5. Zygofabospora marxiana, wr. Hemauckaa-2 


12 Tpyan Hu-ta muxpoGuonorau. sun. 6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


178 M. SH. Kaarorwnott 


PA3MHODKEHHE H CHUPTOOBPA3YIOWAA CNOCOBHOCTb 
COPBHPYIOLULHXCA JPOKOKEH 


O 6noxumMHuecKOll AKTHBHOCTH BbICeHHBIX COPOUPYIOUNXCA KYJIbTyYP Mbi 
CYAHJH 10 pasMINOXKCUHO B OOBINNbIX H YNapCHUbIX WkeTOKaX H TO Hakomle- 
HHIO B HHX crupta. B ombiraxX MPWUMCHSJIHcb Hic1OK Boi6oprekoro 3aBoia, 
ynapennbili B 2—2,5 pasa, H ULeIOK TpuosepcKoro 3aBofa, o6pi4Hblii. Oba 
o6pa3iia yepeuiainch jo pH=5,5. Bo Hux  BHOCHJICH cynep(pocpat 
no 0,3 c/a imetoKa o6pranoro 1 mo 0,6 r/a — ynapeHnHoro. 

B onbitax MO pa3MHOXKCHHIO BHOCHIH mo 2 MJ KaK]OH KYJIbTYPbl Ha 
50 ma cpeibt. Yuer npHpocta KJeTOK MpOHSBOANAH Ha BTOPble CYTRH, Kora 
MATbIC 3ACCBbl APORRKCll TOKO 3aOpaxKUBaAH Cpely. 

Ta6auuna 2 


Pa3smnoxcenue Hoeelx KyAobmyp Oporcxce Ha OObIUHOM LU ynapeHHOM cy AbmumHoM 
WeACKE 








OGbLIVHbIA ULeAOK 


| Ynapennpili wenoK 








pow KH, MAH/MAI 























KysbTypa cee aialaaeey 7d ja eae hai eo 

gepes 2-e yepe3 2-e 

mpH 3acere cyTOK npH sgacene cyTOK 

| | 

Sacch. vini var. cartilaginosus (K.alinena-2)' 2,11 244 1,30 = 
Te OL IO) x, a a ae oe ee a 20 ae 20,6 
eo (Cynonaidyt.g. oe Sees A 7,80 45.5 7,80 ; 40,6 
oy. ee eae eae 4,62 | 24,6 
MEE SLs) Ste ee ee ee pl ele 5,42 34,3 
Saech. paradoxus (Ce-20) . . . - +: i 6, 80 27,3 2,38 14579 
Sacelioint MGB): io ak 8 oe oe ee 32,81 | 0,60 23,8 
To xe (T1-4) re rrr Oy. || 93230 0,86 34,0 
Fabospcra fragilis (CyxoHa-7) 2. 6 ee 5,90 — 5, $0 OT 2 
Z ygofabespora marxiana (Hemanckaa-2) .| 3,60 | 3950 — 22,0 
Th eeCHCEEY ad Gases 4% ean M258 | 26,5 8,75 19,7 


V3 nomyueHibix WaHHbIx (Ta. 2) BHAHO, YTO BbIACJICHHBIC copONpyrollHe- 
CA KyJIbTypbl, OyyyH TNepeHeceHbl Cc cycmo-arapa HemocpeCTBeHHO Ha 
HICIOK OODMHbUT H yMapeHHBit, Marke pH MaJIOM 3accBe KTCTOK Y JIBaHBaloT 
CBOIO UHCACHHOCTh B KOHUC MepBbIX CYTOK HM Ha yMapeHHOM LleOKe PasMHo- 
MKaloTed C OOJbUICH HHTCHCHBHOCTHIO, YeM Ha OODIUIHOM. 

Tipu HcnbitTaHuu crupTooOpa3syloulelt CNOCOGOHOCTH HOBBIX KYJIbTYp OINM Ha- 
KAMJIMBAIHCh a MIpuBeeHHO BbILIe CHHTeTHYeCKOH Cpefle HW BHOCHJIMCh B 
IMe@OK B TAKHX 2%Ke KOJHYeCTBAX, KaK H MPH COpaxKuBaHun ramakTO3bl. 
B ra61. 3 MpHBOMATCA allHble Mo COpaxuBaHHIo cybuTHoro imem0Ka TIpHo- 
3epcKOro 3aB0,1a. 

Jlanubie noKka3blBatoT, YTO MO CpaBHeHMIO C BbIXOMAaMH CIIMPTa, nowyuae- 
MBIMH Ha 3aBO)laX, HOBbIC KYJIbTyPbI LaloT BbIXO, CIHpTa 6oulblue Ha OOUHE 
PB maxe IIpH HCMOMNOM COpaKHBaHHH LICTOKOB, Han6onee sddexkTHBHo Opo- 
AAT KyJIbTypbl CaxTOTOpCKHC — Cp-1 u Cp-10, Mpuosepexaa T1-4 1 BasaxHuu- 
cxaa B-7, a TakoxKe KybTypbr Hemanckas-2 u Cacb-4. 

[Ipopepka NeKOTOPBIX KyJIbTyp Ha yilapeHHbiXx welokaxX H3yyalacb B 
YCJOBHAX OOHOBJICHHA CPCJIbI. B KOHUC OpOKCHHA MpORRKH OTACAMHCb OT 
Opaxkku WeHTpH@yrnpoBaHicM H CHOBA CMCIUMBaMHCh CO CBeKeH CpeOH. 
C Kako KYIbTypoH MpoBeAcno NO TpH WAKA 6pomwenua. Cpeqnne JaHHble 
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Ta6anua 3 





C6paxcueanue cyacd umuceo weacka Mrucsercekceo 3aec0a PQ3AUNHoIMU KYyAbmMY pamu 
Opom ett —— 
 Bpaxxna, % — 7 | 
Kysbtypa es Gieneke 1 ‘% foe PB: honune Pee si hae 
| | | | 
Sacch. cartilaginosus ..... | 3,24 1,28 | 0,84/1,28}, 39,5 
Sacch. vini. var. cartilaginosus (kK aait- 3,24 0,88 1,19 |} 1,35 44,7. 
neja-2) et Caeee, anes: 
To xe (I-70) 3,24 1,19 | 0,60 11,28]. 39,5 
» (Cyxona-11) 2... 3,00 1,28 10,97] 4,20} | 400 
et (2 a a en 3,24 0597: || 043 1 4,37" 42,4 
PBB) ao oe ase GS 7 3,20 1,22 10,84! 1,28 40,0 
Sacch. paradcxus (CB-20) . . . . 3,00 0,93" 7 0579.) 1,29: 43,0 
Sacch. vini (CB-1) 2... 3,00 0,96 | 14,19] 1,30 43,4 
To we (1-4) 2... 2. on ee 3,24 0,95 | 1,19 | 1,44 44,5 
Fabcspora fragilis (Cyxona-7). . . | 3.00 | 0.94 | 0,831) 4,23f 41.0 
Zygofabcspcra marxiana (Hemayckas-2) 3,24 | 41,13 Lt 41687 422 
To xe (Cicb-4). 2... DL, | 3,24 L Of78:* | Ott 4321 43,5 


STHX ONBITOB MOKa3biBaoT (Taba. 4), uTo HOBLIe K 
pa yllapeHublx uleoKoB. Orctator 
Ca-1 u Kasunnurpagckaa 2-57. Xo 
MICAMIOTCA MO HaKOMeHMiO cCnupta KysApTypp He- 
Ce HeH3BECTHbIC KaK XOPOlMe MpoAYUCHTHt CHHpta. 
PH COpaxHBaHHH O6bIMHBIX’ LLCJIOKOB, 
DIX KYJIbTYP, OOJa1aIOWlHx PepMenTom 
OrO epMeHTa y HeKOTOpbIXx 
ycnewiHoro COpaxKHBaHHA Ccaxa- 
(Byescxuii u Canor- 


COPaxXUBaloT Caxa 
Kaaiinena-2, Cyx 
AaeT CB-20. Oco6euHo Bb 
MaucKan-2 u Cacb-4, pan 
OHH fa1H BbICOKHIi BbIXO 
MPHYEM 3HAYHTeIbHO BbILIe XPAILeCBHAH 
PastakTO3HMason. Buyzuno, 
APOXHKHKCBHIX KYJIbTYP ee He rapautTupyer 


oHa-11, 





A cnupta un 


HaJIHYHe TObBKO 9T 


B HdKOM 


YAbTYPbl HEOAHHAKOBO 
CHUM, cnupta 
POIUHH BbIXOJ 


POB B Cpelax C TaKUMH GOHCYJb(UTHBIMH COoeaHHeHHAMH 
HHUKHH, 1954; Canoruuukuili u Mockauesa, 1955), kak CYAbMUTHBI€ UICOKH. 


Ta6Onuua 4 
CCpamn ueanue ynapennerx CYALGUMHOIX WeACKCE 


O poxcncet 


PO3AUNHOIMU KY ALY paMu 


) 


Kosuyectro cnupta 





Hcxogubie pez.] 


Kyabtypa BeulecTBa, % i igi ean 
7 a | 
Saech. vini var. cartilaginosus (K alineja-2) 0,19 1,82 35,0 
TO GRE ADSI) i to cade ae cde he ee em 0,07 4,94 37,8 
» (Cyxona-11). 2. 2... 5,19 1,88 36,2 
Ds: CTO). at ty ae BS on 36 5,07 1,93 38,2 
Scech. parcdoxus (CB-20). . . . 5,14 2,10 44.4 
Sacch. vini (Ca-1)....~20~2~~., ee 1,88 36,8 
Fabcspcra fragilis (Cyxona-7) . 2. . 0,49 2,04 39,4 
Zygeofabcespcra marxiana (Hemancxas-2) . 5,19 226 42,9 
To we (Cicb-4) 2... ee, o,11 2518 42,7 
Z ygcsaccharcmyces (KanunnurpaycKan 9-57) o,11 1 4,85 | 36,2 


tZ* 
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a 


Jina cpem c MOCTOAHHIM COj,epxKaHHeM 6ucyb*PUTHBIX COCAMHEHHA HM INIA 
cBOOOAHOM CeEPHHCTOH KHCJOTHI HY2KHBI, 1O-BHAMMOMY, KyIbTYPBbI C 6oslee YHH- 
BePCaJIbHBIM (PEPMCHTHbIM KOMILICKCOM, B TOM HCC HC rawakTO3HMa30H. 
Kynpapues (1954) ormeuaet, YTC MPOAKU C 6o6oBuaHbIMH cnopamu Fabospo- 
ra u Zygofabospora oTHYAaIOTCA M10 (bepMCHTHOMY KOMILIe€KCy OT CaxXapOMH- 
eTOB TCM, UTO UX OKHCJIUTeJIbHbIe CBOHCTBa pasHooOpasHee H Oolee pe3sko 
BbIpaKCHBI. 

Tloromy BO3MO2%KHO, YTO OHH sAyue cOpaxHBaloT caxapa CyJIb(HTHbIX 
ULeOKOB, HaxOAACb TIpH 3TOM B cpesle, O6CAHEHHOH KHCJIOPOOM. 

Takum o6pa3om, HcnbITaHHs nNoka3saJIH, YTO MIA COpaxKuBaHHA CyJbpurt- 
HbIX ULesIOKOB HapsAy c CaxapOMHieTaMu MOryT 6bITb C YCMeXOM HCNOJIb30Ba- 
Hbl WpowKU posoB Fabospora u Zygofabospora, Maloulue GOOOBHAHBIe CNOpHyl. 
STH DWpOXKH CpaBHHTeJIbHO B KOPOTKH Cpok COpaKuBaloT B Cpese HHSKYIO 


<t 


KOHIEHTp allHtoO caxapa H ator BbICOKHH BbIXOZ CIHPTda. 


Ta6Omuua O 


Bpowkenue npu nosouuennolx KOKWeHINPAKUAX emoKosn (pH=4,8, 
Opomwmu c 6choeudHod dopmoti cnop) 


8 Fates ee I i ee Ee 


KosnnyectTBo, % 














Byixom cnupta 
KyJibTy pa caxapa B | cnupta B Ha Kr 
cpege 6paxke CAneR Sy 
I 

Zygofabospora marxiana (Cxcb-4) 5,06 3,23 08 ,0 
To xe ...- es nie eis dah ae vee 6,20 3,10 50,0 
Fabospora fragilis (Cyxona-7) . . 4,92 2,85 57,9 
To oe (Cyxona-7). . . - - ss 6,15 3,20 92,0 
0° (Kania S8) 2 y 2 eka if) 20980 3,10 53,4 


Ilo-uHomy, OfHaKO, BeAYT CeOA STH ApOXOKH, Kora nomamaioT B Cpeybl Cc 
GOBBIINCHHBIM coxepxanvem caxapa. Jlanubie No COpaxXHBaHHO MOBbIIICHHBIX 
KOHICHTPallHH TOKO3bI MOKa3bIBalor (ra6.1. 5), YTO C MOBDIMIeHHeM COep- 
*KaHHA Caxapa B cpewe ApoRAKH 3aMeMIAIOT O6poxkenne HU CHHKAaIOT BbIXOL 
cnupTa u3 cOpoxwkeHHoro Caxapa. Hau6onee CHJIbHbIMH OOpa30BaTeJIAMH 
9THOBOFO CIMpTa CJTyKaT CaXaPOMHLCTHI. B 3TOM, 10-BHJIHMOMY, HM KpocTcH 
MpHunHa OrpaHHyeHHOrO pacnpocTpaHeHnua mpoxxelt c G6oGoBHAHOK copMmon 
enop B CNHPTOBOM MpOu3BOJICTBE. 


BJIMAHWE COPBLLHVH HA PASMHODKEHHE APODKOKEN 
MW 3HEPIHIO BPOKEHHSA 


Jin W3yueHHA BIMAHHA COPOWHH Ha PaSMHO*KCHHe HN IHEPPHATO Opox*KCHHA 
PORK ZaceBasucb B TeTeporeHHy!o MW POMOPCHHY!O Cpebl, B UWICOK C Jo- 
GaBrenHeM H 6e3 OOaBCHHA BOJOKOH WesOosbl. Bpema yABOCHHA yucaa 
KeTOK B reTeporeHHOn cpefe yCTanaBHBaoch Npi HCMOCPeACTBCHHOM Ha- 
6s0s1ellHH 3a COPOHPOBaHHbIMH K/leTKAaMH MOA MHKPOCKOTIOM. Tas g3Toro 
6bWla CKONCTpyHpoBaha MPoOTOUHaA KaMepa (Kasroxubii, 1957). Bpema ae 
YABOCHHA YHCJa K.-TeTOK B FOMOreHHOH cpese yCTaHaBJHBalOcb Mo OOmenpH- 
AATOH MeTOMHKe, C BAIMHCJICHHeM BpeMeHH TeHepallHH KJICTOK MO (bopMy.ie: 


t-Ig2 
igb—lIga’ 
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Cop6uua Opoooxel ueaaoarosoti u ee sHa¢deHue Npu cOpaxcuearnuy 181 


roe F — pnutespuocrp Penepallu, @ — YHCNO HCXORHBIX KeTOK BI MI CPC Jbl 
b — yncAO KreTOK B TOM xKe O6beMe 3a BDeMA pasmHoxenna t, Ha6smronenna 
3a Pa3MHOMKEHHEM APOMMKEBHIX KICTOK Ha aANCOPOeHTe C MPOTOKOM cpeAbI 
B TaKOH %KE Cpefe B CTAUMOHAPHBIX yCIOBHAX MoKa3asn (Ta6. 6), uTo Ha 
ajcopOeHTte Ha yaBoeHHe UNCa Kule- 

TOK TpaTHTCA MeHbUIe BPeMeHH, 4eM Ta6anua 6 


B FOMOTCHHOH cpeje. Bpema yOeoexua uucaa Kaemcn KyAomy pol 








Buauanne cop6unn Ha ycKopenne C-9 
PaSMHOMKeHHA NPOBeEPAMOCh H Ha pA- __. pe 
HE APYrux KYJIbTyYp, rie B KOJIObI CO B cpere ¢ aaccp6entom B romorenHod cpeze 
150 M1 cpeabl BHOCHaOoch no 0,1 Fr ; 
BOJIOKOH IeJWIIOO3bI H 3aCeBaTHCh WaCbl MH. wacnt MH. 


XOpollo cop6upyromlHeca u cabo 
copOupylolmlveca Kyibtypbt. B Konut- 


2 40 4 
POJIbHBIX KOJIO6aX PaSMHOKEHHE Mpo- 2 15 5 . 
BOAMJOCb Oe3 acopbeHta. Ypoxati 9 05 4 26 


APOMKAKEH YIATHIBAICA HO Ollpeevie- 
HH1}O B HaBecke a30Ta (Ta6u1. 7). 

Tlowyuchuble Waunpie (Ta6v1. 7) CBHCTeJIbCTBYIOT O TOM, YTO B cpene c al- 
COpOeHTOM BCe KYJIbTypbI (c1a60 H XOPOLO copOupyroulneca) HakOMHIN OTHO- 
CHTCJIbHO Obie OHOMACCHI, YeEM B Cpexe 6e3 acopbenTa. Cie lOBaTeJIbHO, 
COpOWHA ApomxeH WeOs1030 ycKOpseT ux pa3MHOrKeHHe. 


Ta6Omuua 7 


Hpupocem pasauwnsix Kyabmyp Opommnetl 6 cyatg~umunom weacke c npu€aenrenuen 
u 6e3 npudacraenun Yyeaatoagn3zol 











Bec 2pom Kel ¢ BslaKHOCTHIO 75% Hatireuo asota, mr 





UpoxxKu Cop6upywrt 
¢ LesoN030H | 6€3 YeAONO3b'|] c LemTIONOZ0L ICe3 WeNONOSbI 





A,-9 CnaCo . 0,416 0,158 8,33 3,81 
5-7 Xopouwio . . 0,572 0,532 11,40 10,65 
Tl-4 To Ke. 0,538 0,445 10,76 8,90 
C,-1 » 0,518 0,408 10 ,36 8,17 


TToOKUTeIbHOe BAMAHHE COPOWHH Cka3bIBaeTCa H Ha 9HeprHun OpokKeHHa 
ApouoKen. COpaxkuBanne pasIKYHbIMH KyJIbTYpaMH ApoxoxKeii CYJIb(UTHDIX 
WeIOKOB C MpHOaBsenHeM H 6e3 MpHOaBJIeHHA WeOMO3bI NOKa3a0, uTO 
APOAMKH B Cpeze C aCOPOeHTOM MMeIOT SHEprHio GpoxecHHA BHILUC H CpoK 
OpoKeHHA MeHbilie, YeM B romMorcHHol cpege. TIpopepka akTuBHocTu Apox- 
Kel B 3aBOACKUX YCJIOBHAX TakKe NOKa3ala, YTO HeKOTOPble COpOupoBaH- 
HbI€e Ha BOJIOKHAX MPOKKH UMeWT OPOAMIbHYIO 3HCprulo Goble, 4eM 
APOAMKU HecopOupoBanuble. | Kr YHCTHIX ApoOwRKEH 63 BOMOKOH 3a CYTKH 
cOpaxKuBaeT OKOIO 4 kr Caxapa, a | Kr Apo «Keli C BOMOKHAaMH, Te Apox- 
*KCBHIX KJICTOK HaNOJIOBHhy MeHble, COpaxkuBaeT 3a TOT Ke CPOK B CpeqHeM 
5,5 Kr caxapa. 

TakuM 06pa3om, IeJWIOO3HbIe€ BOAOKHA H Pa3MeJbUCHHDI TBepAbIt cy6- 
CTpaT C MPHKpelWIeHHbIMH K HeMy Apoxwk-KaMH Cnoco6cTBy!or OT6Opy aKTHB- 
HBIX (OPM APORMKEBbIX MHKPOOPraHH3MOB HU GOowlee addPeKTHBHOMY HcNo.Ib- 
SOBaHHIO HX MPH CMHPTOBOM OpOMKeHHH CYyJIBMDUTHbIX WLeJIOKOB. 
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- | B bIBO JI bl 


J. Ha-pame cyJb(uTHO-CIMPTOBBIX SaBOAOB LleWIFOJIOSHbIe ~BOJIOKHA, MO0- 
yTymatollve BMecTe CO UleJIOKOM B MpOW3BOACTBO, COpOupy!oT H3 CpeAbl 
Jpox KH CHHPTOBOrO 6poxKeHHaA. 
- 9, Bec ‘cop6upoBaHHbIxX Ha BOJIOKHaX WpowxKelH paBeH Becy BO/OKHA, 
a.B HCKOTOpbIX CJly¥adX H MpeBOcxXOAMT CTO. 

3. B rpynny copOupyroullxca mpowkxKehH BXOLAT MpeACTaBUTeIH pa3JIHy- 
HbIX POAOB H BHOB CeMeHCTBa CaXapOMHICTOB. 

4. Cop6uua spo «Kel B COpaxKuB aeMOl cpewe OKa3bIBaeT CTHMY-IHpyIOLee 
BIMAHHe!Ha PAaSMHOXKCHHE KICTOK UH Tpowece OpoKeHH aA. 

5. IIpuMenenue teo103bl KaK TBepAOTO cy6cTpata Aid NpHKperlenHn 
ypowrxKelt cnocoécTByeT OTOOpy H HaKOIWICHHtO cop6upyrouyuxca opM B 
MPOQH3BOACTBE H Opec acbeKTHBHOMY HCIOJ/Ib3OBaHHIO HX Mp cOpa2xKHBaHHH 


CYJIb(PUTHDIX, WLC.TOKOB. 
| ! 
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J.T. Horkuna 


BHOXHMHYECKHE OCHOBDbI CYILKH XJIEBONMEKAPHbIX 
APO)KOKEM 


(Ykpanucknh Hnay4Ho-ucenenopatenncKnit HHCTHUTYT 
NHULEBOA MpoMbluwieHHOcTu, XapbKoB) 


Cylika xle6omekapHblx 2pomwKx«Keli Ip HeBbICOKOH TemMiepatype sBIaeTCAa 
OMHHM H3 HavOomee pacnpocTpaHeHHbIX cnoco60B Hx KOHCEPBHPOBaHHA C 
TeIbIO COXPaHCHHA Ha AVIMTCIbHOe BPeEMA MKU3HECNOCOOHOCTH LpOrK«KcBOL 
KJIETKH, 

OHaKO TIPHHATbIE Mo HacTosutero BPCMeCHH Pa3JIHUHbIe CHOCOG6bI CYLIKH 
APOXMKeH He OGecneunBaloT COXpaHeHuA HCXONHOL AaKTHBHOCTH HEKOTODbIX 
(epMeHTHBIX CHCTEM, I! TIPHUYHHB! MageHus nogbeMHOll CHAD Apomx*Ken B 
mponecce HX OOC3BOKUBAHHA H MabHcliviero Xpauelllia elle ue YCTaHOB- 
JICHBI, 

TIPHHUMNHaTbHO MOKNO OCYUIECTBHTD O6C3BOKUBAHHC JIPOXK*KCBOH KJIT- 
KH QO OCTATOUHOH BJlamKHOCTH 8—9% Ge3 ciMKeHUA NoOTHeMOL CIWJIbI; B 
OTACIbHBIX OfbITaX CYUIKH Mbl 3TOrO ocTHrasH. OnnaKko B G6OubINHHCTBe 
CAYUaeB AKTHBHOCTbh APOKKeH B Mpouecce CyWIKH CHHKACTCH. 

Jlisa o6ecneucHHa BbICOKOIT akTHBHOCTH CYXHX [pOsKKeH pelrarouree 
SHAUCHHE HMCIOT YC.IOBHA CYIUKH HM YCJIOBHA BbIPAULUBaHHA H MONTOTOBKH 
ApORKCH. 

Pactymuie motpeéioctn B cyxux XJICOOMCKAPHBIX APORKKAaX MH WeVyKIOU- 
HBIIt POCT HX MPOH3BOACTBA BbIABHTAaloT HeOOXOAUMOCTh Gosec rulyOoKoro 
H3yY4CHUA ZTHX BOMpOcos. 

HcceqoBaniia GHOXHMHUeCKHX H3MeHCHHE B Mmpotlecce CylIKH H xpaHe- 
HA BBICYHICHHbIX APOAKMKEH Mb COBMeCTHO c Satapa H A6c3ray3 BeJIH He 
TO.1BKO B AAOOPaTOPHbIX, UO H HeEMOCPeLCTBEHHO B 34BOACKHX YCJIOBHAX, TIpH- 
WeM BblOPAlbl Ob 3aBOAbI C PasIHYHbIM PpexKHMOM MIpOH3BOACTBa Ipecco- 
BaHHBIX APOMACH HU C Pa3MIHbIM POKHMOM CYLIKH (C pa3sqNUHbIMH JWIH- 
TCIBHOCThIO CVINKH, TEMMCDaTYPHbDIM PCKHMOM, UPHHUHMNOM nNo-ayH Tenaoro 
BO3AyXa Hi KOHCTPYKUHeH CylioKx). 

Mbl OCTaHOBHJIHCb, B MepByIO O4epedb, Ha HCCTeEMOBAHHH H3MeHCHHH B 
a3OTHCTOM COCTABE APOAMKCH B Pe3Y/IbTATe BOSMOXKHOFO NpOTeOAMTHYeCKOrO 
pachaya, TaK Kak H3BeCTHO, YTO OOC3BOKHBAHHE KICTKH MPHBOAMT K cMelte- 
HHO (CPMCHTATHBHOH AKTUBHOCTH B HanpaBweHHn rukpomu3a. Kpome toro, 
NPOTeOH3 OOLIMHO CBA3bIBaIOT C MaleHvem cOpaxKuBalomlell cnoco6HocTH 
Apo «Ken, 

Bonpoc stot mouTH He u3yyeH. Heyaesa (1948) Ha6s10nana HHTeHCHB- 
HOCTb MPOTCOMHTHYECKOTO pacnayza He Ha X/JeOoNeKaPHBIX, a Ha CMUPTOBbIX 
Apowoxax XIL pacbl, K TOMy Ke CHAbHO «nepeynHTaHHDIx» a30TOM — JO 
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I 


9. 0-—2.5%. Benen (Benesch, 1954) u 3atem Mpockypskos nu Onapbiliena 
(1956) uccaeOBasIH H3MeHeHHe MpOTeO.THTHYCCKHX PepMeHTOB pork Ken. 

B o60nx c1yuantx — HB Mporecce CyHIKH, H B Mpolecce XxpaHeHHA ApomwK- 
Kell ObWwlO YCTAHOBJICHO MOBbIeHHe AKTHBHOCTH MPOTCOJMTHYCCKHX (pepMeH- 
TOB. 

B nponecce cylikH MpOHCXOAHT MpOoTeoMMTHYeCKHH pacnay, CBA3SAHHbIM C 
HapaCTaHHeM B 2PO%KKaX PaCTBOPHMBIX HeOCIKOBbIX A30THCTHIX coe /LHHCHHH 
(HcocakaaeMbIx 2% -HOH TDHXJOPYKCYCHOH KHCAOTOH) HM a30Ta AMHHOKHC- 
not (crpeneisemoro cbocaTHo-mezHbIM cmocobom). MyTencuBHOcTb Mpo- 
TeONH3a B OCHOBHOM 3aBHCHT OT JWINTeAbHOCTH cylIKkH. IIpH Ne6o/IbWoH 
WWINTeIbHOCTH cyluKH (3—-8 vac.) Ha pa3/IMdHbIX MPOH3BOACTBCHHBIX Cy- 
HIMIKaX IPHPOCT HeOeIKOBbIX A3OTHCTHIX COCAHHCHHH HesnaunTedent (1,8— 
11%). Tpu gaureapyof cyume (20—30 uac.) OH MOxKeT MOCTHTAaTb 20— 
30%. TIpupocr amuunoro a3s0ta KoseOsleTCA B TeX Ke Npewedax OT 2,7 No 
13%, npn jwuTebHO cyuIKe — 20 20%. 

Oynako H3MeCHCHHA B a30THCTOM COcTaBe ApORKx*KeH He OPpaHHdHBaloTcH 
TOMbKO CTeMeubIO MpoTecosuTHYeckoro pacnana. JLanbHeline Halu UCCACLO- 
BaHUA MOKa3aIv, UTO HHOrya B Mpolecce CyWIKH, a OCOOeHHO B MepBble ANH 
XPaHCHHA BbICYHICHHBIX pox Axel, HapAAy C MPOTCOAM3OM UAeT HW MPOLCce 
CBASbIBAHHA AMHHOKHCJOT, TlO-BHAHMOMY, 3a CueT OOpasOBaHHA AaMHHOCa- 
XapoB H MeJlalOHHHOB. 

Tak, Ha OJHOM H3 3aBO/1OB B OTJ[CJIbHbIX OMNbITAX B BbICYWICHHBIX APO*K- 
*Kax IPH XPAHCHHH JOBOADHO WHTCHCHBHO CHW KaOCb COACPKAHHe AaMHH- 
Horo a30ta. Ilo cpaBHenHio c MpeccoBaHHbIMH pO%wKKaMu AMHHHBIK a30T 
cuuswica Ha 9—45% (c 0,57% —-B MpeccoBaHHBIX Wpomw«Kax JO 0,52— 
0.42%, a HHOrga H elle HHXKe —B CyXHX). 

SToT nMpowecc Ha6MOMaICA HE3aBHCHMO OT JWINTeIbHOCTH H cnoco6a cylll- 
KM, a TaK2Ke OT HHTCNCHBHOCTH MpoTeo/H3a, CBASAHHOTO C HPHPOCcTOM Pac- 
TBOPHMBIX A30THCTBIX COeqHHeHMH. OH OTMeUaIcCA Wake B TeX CAYHaAX, 
Kora MpoTeoHs WpakTHyuecku OTCYTCTBOBAaT. CBxA3bIBaHHe AMHMHHOFO a30Ta 
UO B JaHHOM cJly4ae 3a CUCT A30THCTHIX COCAHHCHHH (AMHHOKHCJOT, MeM- 
THAOB) B MpeCCOBaHHbIX APOAKAaX, B3ATHIX Ha CyKy, H alle HaG iO aJlOCb 
B poxkKax Cc Golee BbICOKUM COAeCPpKAHHCM AMHHHOLO a3oTa. 

Popasqo clomwHee OOHAPYAHTb YMCHbIUeHHe KOJIMMCCTBA AMHHHOTO a30- 
Ta IPH JVIHTebHOH cylIKe, TAK Kak HapsAcy CO CBASBIBAHHEM AMHHOKUCIOT 
HueT H JOBOJIbHO UHTCHCHBHDIM TIpOTeOuIK3, O6yCJIOBHBAaIOIHH ~=mpHpocr 
AMMHHOTO a30Ta. Tem He MeHce, H B 3TOM CJlyuae Ha YKa3aHHOM 3aBO/le MBI 
HaOOLaId 3HAUHTeIbHOe CHHPKEHHC B APOMKKAaX AMHHHOFO asoTa. 

Tip xpaneHHH BBICYIICHHDIX APOAOKCH B Pa3JIHUHbIX TeMMepaTyPHBIX 
YCJIOBHAX NpoTeoHs mposomxKaeTca. OH MeHee 3HAYHTeJICH TIpH XpaHcHun 
Ha xovione (5—16%) HW NoOBbiWaeTCH Np XpaHeHHH B YC/IOBHAX KOMHaTHOH 
TEMIICPaTYPbIl, OAHAKO HEMPONOPIMOHAbHO CTCNeEHH CHH2KCHHA AaKTHBHOCTH 
PORK XKCH. 

Yrpata Apoxk*KaMH MObeEMHOH CHJIbI B YCJIOBHAX XPaHeHHA IPH 18— 
28° He ABJIAeTCA MpAMOi (yHKHeH HHTCHCHBHO HAyulero NpoTeoIH3a MO 
CTaHH, MpHBOAALWeH K HAaKONJICHHIO PaCTBOPHMbIX a30THCTHIX coe HHeHHH. 

Vi3menenua B CORepKaHHH AMHHOKHCOT Tp AJIHTeJIbHOM xXpaHCHHH 
KOIeOJIIOTCH B CTOPOHY TO HapacTaHHs, TO CHHKeHUA (OT +5 no —10%), 
pexke HleT 6olee HHTCHCHBHOe CHHKCHHC AMHHHOTO a30Ta, HO KOAMYECTBCH: 
Has CTOpOHa 3TOTO Mpolecca, KaK ye Yyka3blBaJlOCb, 3aTyIUeBbIBaercA 
ONHOBPeMeHHO HAYUIMM TNPOTeOMH30M KO CTAAHH o6pa30BaHHA aMHHo- 
KHCJIOT. 

VerTaHoBJCHHbl Hamu akT CBASBIBaHHA AMHHOKHCJIOT NpH cyuike #B 
aJlbHeluleM XpaHCHHH CyXHX ApokKei C€ OOpasopanveM aAMHHOCAXAPOS. 
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1 MCJTaHOHWAHHOB MOATBepKAACTCA elle H TEM, UTO OTAeAbHBIC oOpa3ubl Apox- 
*KCH IPH =AIMT@AbHOM = XpaHeHHH mpHooperaror APKOKOPHYHEBYIO —OOK- 
packy. 

Bonpoc stot, HecomHeHHo, SaCTYKUBACT JasIbHeHWero M3y4YeHHA, TaK 
Kak HS OMbITa CYIUKH MHULeBLIX MPOLYKTOB H3BeCTHO, YTO B pouecce cyliKkH 
H XPa@HeCHHA MHOPHX BbICYLICHIIbIX MPOLYKTOB MPOMCXOAHT oOpa3oBaHue aMmu- 
HOCaxXapOB H TIOKOMpOTeHAOB. C HaKOMAeHHeM 39THX COeqHHeHUT CBA3bIBaIOT 
YXYAIMeCHHE KayeCcTBa CYXHX OBOLIeH, AHUHOFO NOpOWKa, MOJOKa Hp. 

H3pecTHo Takxe, uTO CYULCCTBYIOT MIPOMBILIVIeHHbIe CnOcoObl O6paborKH 
STHX MPOAYKTOB MO CyWIKH JH60 nyTem cOpaxkuBanna APOXKKaMH comep- 
*KaUCHCA B HHX TNOKO3bI, MH60 MyTeM OKHCAeHUA ee (PePMCHTOM TVIIOKOOK- 
CHAa30H C Ue/bIO BbIBEACHHA ONHOTO H3 KOMMOHeCHTOR CaXapOaMHHHOH peaK- 
uHH (Klein, Sonoda, Hansen, 1954). 

lM3MeHeHuA B a30THCTOM CocTaBe APORMKEH 2 Mpolecce HX CyWIKH H Xpa- 
HCHHA HJITIOCTPHPYIOTCH NaHHbIMH Ta6s. |. 


Ta6naunua 1 


H3MeHeNUA 6 A30INHOM cocmaée Opoxmet 8 npoyecce cyuKu u XPQHeHUA 


Se as ee a a SS a, ann =~ Ja : 





























; A30T 
YcOPHA xpaHcHHs 
a CYXHX Apoame ht He6evIK OPbIif aMHH bill 
} S Tloabemuan eras re = 
i e Aporwxwu CHiia APOK-lo, wa abco«|usmene- % Ha aGco-| H3Me- 
cé AHTCAb- | Temnepatypa, PKEH, MHH. | ‘pot, Cy: | HHA Bj smNOTHO cy-} HEHHSI 
& 5 HOCTh, HH rpan. xoH Fec | cocta- | xo rec | B Coc- 
= = ApowxKel jpe, %* | apamxelt ae, 
{2 40 
8 |FIpeccospannpre Ho cymiku 70 | 1,33 — | 0,37 ~~ 
Bbicy WeHHbIe Cpa3y mocme cyuku 76 | 1,48 4+41,2 0,38 4+-2,7 
» 120 | 4—8 100 | 1,63 ese 0,40 +5,2 
» 180 | 18—28 226 + «1,65 |441,14] 0,37 | —~3 
4 {TIpeccopannpie lo cyurku 65 1 A4 -- 0,57 — 
Bpicy WeHHble Cpa3y mocae cylKn 76 1,13 {41,8 0,52 |—8,8 
» 29 | 4—8 85 1,24 70 0,42 |—19,2 
» gip- 4—8 425 1,32 {4+16,8} 0,40 —23 1 
> 315 | 418—98 335 1,40 |+23,9] 0,38 |~97 
| 
24 'Tipeccopanupie Flo cyuiku 80 | 1,15 — 0,54 — 
Bpic yweuupie | Cpa3y nocvie cyulkH 98 1,43 1424,3' 0,65 +20,4 
» / 20 | 4-8 98 1,48 |4 3,5, 0,46 !—29,2 
» | 3810 4—8 1420) 1,72 |420,3 0,47 |—27,7 
310 18—28 |Henogns-; 1,84 {428.7 0,40 |—38,5 
JIH_ TecTa 





| 


* H3mMenenne B CO/lO@pKaHHH He6es1KOBO!I0 H AMHHHOrO a30Ta 8B Tpottecce CYUMKH paccuutaHo B Tpo- 
WeHTaxX K CORepKaHHwW ero Bo B3ATBIX Ha CYUIKY MpeccoBaHHbIx APOMRKAX, a H3IMCHEHHe B TpotkecCe Xpa- 
HeHHH CYXHX TpommeH — B NPOWUCHTaX K COMepKaAHHIO ero B BBICYIICHHHIX APOKKax cpa3y nocie cCyuiKH. 


YII€BOLbI APORKXKEeBOlL KMETKH B OCHOBHOM MpeACTaBJIeHbI PreIHKOreHOM, 
MAHHAHOM H AMCaxapusOM Tperamo30H. A3smenenna p YIJICBOJIHOM COCTaBe B 
Mpolkecce CyUIKH [pox xKeH B 3aBOACKHX YCJIOBHAX CBA3AHbI CO 3HaUHTeIb- 
HbIM HapacTaHHeM Tperaslo3bl (Ha 30—-75%) 3a cuer rIHKOTeHa, 4TO Cco- 
BiawaeT ¢ HMECIONLUMHCA MO 9STOMY BOTIPOCY NaHitbIMH [eruy, Tlowwiok u Xoapm- 
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ctpom (Gleen, Pollock, Holmstrom, 1951). B sa6opaTopHbix yCuIOBHAX Mbl 
He BCerfa HaG.lolalu Takoe HapacTaHHe. B cyXux ApomwkKax OTACJIbDHBIX 
SaBOOB COMepKAHHE TPeralOsbl KOALOAaLOCh B NPEeACTAX 6—11% (Ta6.1. 2). 
Ecrb yKa3aHua 0 COjepeKaHHH B aKTHBHDIX CyYXHX Jpox*RKKax WO 15—20 % 


TperaJlo3bl. 
Ta6Omuua 2 


Hamenenun @ codepxcanuu mpeearosbt @ npoyecce cyuKu uo XpaneHUA 
Oporxcnce tt 








er eae 
Comepkanne Tperano3pi, °9 Ha a6comoTHo cyxoh Bec ApoRmell 





BolcyWeHHble APORKAKH 


























Hcxoanpie yepe3 4 Mec, XPaHE- uepes 10 Mec, xpaHeHHA 
TIpecCORAHHBIE cpa3sy nmocune HHA 1p npu 
APOK#*KH CY IKH | 
4 -8° {8—28° 4 -8° {8—28° 
| | 

4,9 6,4 | 6,6 | 6,7 — — 

59 40,4 — | — 9,9 9,6 

5,6 9,8 7 | 8,4 8,4 


Tlpu xpaneHHn 2 poxww Kc H3MeHCHMA B comepsKaHHi Tperaslo3bl HesHau- 
reapupt (oT +4 fot 14%), TO MO*KeT 6bITb OGYCOBJICHO, C OMHOH CTOPO- 
Hbl, MpNpOcTOM caxapa 3a cueT TMkoreHa, a © apyroli — (pepMellTaTHBHbIM 
PHApPOsIH30M Tperalosbl WO THOKO3bI H yuacTHeM TocseqieH B CaxapoaMHH- 
HoH peakUHH. 

Cpa3b C H3MCHCHHeM AKTHBHOCTH JpoxKxKeH Mp HAaHAeCHHbIX KOJIHUCCTBAaX 
Tperaslosbl He OOHAapyKeHa. 

O6c3poxKuBahne ApowrkKcli, Kak H3BecTHO, NPHBOANT K 3HAUHTCJIbHOMY 
NOBBINCHHIO TIPOHHMaecMocTH KleTOUNON o6onouKkuH. Haut HwecJIetOoBaHHA 
(Horkuna, Adesrays, 3anapa, 1954) nokasaJIH, 4TO 90—30-MuHyTHaA BOL- 
Hast oOpaOorka MmpeccoBalllIbIX H CYXHX powoKen Tp 20—25° H3B/ICKaeT 
peero 2—3% cyXoro BCLICCTBa H3 MepBbIX I AO 15-20% -—— 43 BTOPbIX, NPH- 
yueM 5——9% CocTaB.IMIOT AZOTHCTHIC BCUICCTBa, 9—4% — yricBOJIbl, 3—4% — 
Z0JIbHbIC BCHLCCTBA. 

[Ipu xpaneruin [poaKell, BoICVUICHHBIX to BaaxKitocTH 8—9%, Mpounwae- 
MOCTb KACTOYHO! OSOOUKH NpoOfOIKacT NOBbIMATHEA, IPH JWINTCJIbHOM 
XPaHeCHHH Wa WPOTHACHITH 10-12 mec. 13 100 r Apo KeH HSB.ICKACTCH 21— 
99% cyxux BellectB (Ta6.1. 3). 

Tlopoibiio 3HaNHTeAbIbIC H3MCHCHHA B mpouecce CylkKH WH xXpalienHa 
mpomxKech OOMApyKCHbl B CY AbPPUAPHJIbUBIX COCAMHCHHAX THM TuOTaTHOHa. 
H3 cyxux gpoxoKel B TCCTO HSBUICKACTCH Bp 15-20 pa3 Sombwie cyAbiprHy- 
PHJIbHbIX COCAHHCHHH, UCM H3 TIpeCCOBaHHbIx (TIpockypskos, 1940; Hicuae- 
pa, 1949; Horkuna, Aéc3aray3 HW Samapa, 1954: Benesch, 1954). 

Omiako Hapacraiua SH-rpynn B mpowecce CYWKH mpowx*Kel He MpoHc- 
XOJIUT. 

Hamu Gblio ycTaHOBJeHO, ATO O6ulee KOAMYECTBO CYJIb(PrUAPHJIBHBIX COC- 
jeu, wailaciHoe B MpecCOBaHHbix mpowxKax (nocae o-MUNyTHOrO KH- 
NAUeCHHA H Mociesylomeli OOpaoorTkKH MetacbocopHo KHCOTOH), B Mpolec- 
ce CYLIKH He MCHHeTCA, HO 6arofapaA BbICOKOH NpOHHWaeMocrH KJIeTOUHOM 
OOONOUKH CYXUX APORKAKCH OHH WerKkO U3BACKaIOTCA H3 MOcTe/THAX. 10— 
Q20-MHMLYTHaA BOAHAaA o6pa6oTKka CYyXHX Apowk*KeH NpH 90—30° Uu3BJIeKaeT 
nouTry Bce KonuectBo SH-rpynn, HaieHHoe B IIpeCCOBaHHbIX ApPormRK Kar 


jocyle HX KHNAYeHHA. 
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Ta6aunna 3 


Hamenexnun 6 nponuyaemocmu Kaemounoti oOoAoKKU Opomoue u 6 codepmanuu cyabdeud- 
PUABHOIX CoeduHenutl 












































Ycnopus xpanenua SH-rpynnn, ma 0.004 H-KJO, 
m2 CYXHX poKxeh TIpounimae- Ha 1 fF a6conioTHO cyxoro 
& MOCTh, % reca spoKwmes 
a — Tlonbemuas| cvxux re- 
iS Tpomxu cuna spox- ULeCTB, H3- Je€rKO H3BIeK aembie 
o ANUTeNb- |tTemnepaty-| Kel, MHH. | kneKaembix] ~ > — pa o6uree 
a HOCTh, Mec.| pa, rpag. H3 APOX- | ¢ ponnoti |6e3 RogHos| KOH- 
& 7KeH o6pa6oTKoi|c6pabotTKkH {YECTBO 

Pres (a ee 
{1-31 TIpeccopanupie —~ | — 60 2:0 se 2,6 23,0 
Bpic ylweHHbIe Cpasy nocvie cywku 67 17,0 23,0 21,0 24,0 
» 4 | 4-8 G0 19,0 20,0 11,0 | 21,0 
» Ll 4 =; 18-28] 220 23,0 14,0 7,0 | 15,0 
| 
2-4 |FIpeccopannpe — | — 70 | 3,0 2,0 a 19,0 
BoicywenHple Cpa3y nocae cyuiKn 85 16,0 19,0 18,0 20,0 
» 10 | 4—8 106 19,0 15,0 13,0 15,0 
» 10 3 18—28 | 320 | 26,0 11,0 2,0 10,0 
| 
3-a Tpeccopannpie — | — 80 2,8 3,0 a2 29,0 
BoicylWieHn bie Cpasy mocne cymKkn] 100 19,0 32,0 31,0 32,0 
» 10 | 4—8 140 21,0 20,0 18,0 19,0 
» 10 18—28 |Heuoans-| 29,0 8,0 2,0 6,0 
JIM TecTa ; 
4-A |BpicyuienHbie Cpasy nocae cymKu 98 — 30,0 32,0 


» Z | 4—8 104 — 19,0 10,0 20,0 


Takoli cnoco6 ux onpezenerua Go.stee MpaBHJIbHO OTPaxKaer KOMHUeCTBO 
MUOTaTHOHA, NOCTyNalollee C CYXHMH APO%KKaMU B TCCTO, UCM OGbIUHO Npu- 
HATBIH Cnoco6é NenocpexcTBeHHolt o6paoorku pom Keli MeTacbocdbopHort 
KHCJIOTOH C MOceLyIOULUM THTPoBaHHem (ubtpata 0,001 uw. KJOs. 

IIpuuarpi vamn AuPepCcHUMpoBaHHbili MeTOR allau3a SH-rpynn ¢ 
NPCABAPHTC.IbNOH BOAHOH O6pa6orKoll pork Kell Hu 6e3 BOAHOT OOpaOoTKH 
NO3BOHJ OOHAPyxKHTb PAX H3MeHeHHE B COACDKAHHH CyJIb(PruApHJIbHbIXx 
COCAUHCHITE B Tpollecce xpanenna cyxux Apomou«en (Tra6a. 3). Ecau nomp- 
EMHaH CHJIa APORKXKCH MOHOCTbIO COXPaHitJlacb HH yTpauela B He3HauH- 
T@JIDHOH CTCMeHH, CocpxKaHHe SH-rpynn octaeres HeH3mMenHpiM. 

Tip naqeniu nObeMOl CHIBI CHIDKaeTCA H KkoJIH4NecTBO SH-rpynn; 9To 
CHHKCHHE BHauaJIe HOCHT O6OpaTHMBIli XapakTep, H BOMHad o6padotKa 
APOR*KeH BOCCTAHABIHBAeT HCXONHOe KOMHUeCTRBO SH-rpynn. TombKo mpu 
OOIbWOH yTpaTe noxpemHoit cHabt APO KH CHHKeCHHE KOMUeCTBa 
SH-rpynn npyHyumaer neo6patumpiit XapakTep. OTO MacT HaM OCHOBaHHe CyH- 
FaTb, NTO 34€Cb MPOHCXOAHT CBASbIBAHHe, a HC pa3spyuenne rJuOTaTHOHa, 
Kak STO MPHHATO B JMTepatype (Heuyaera, 1949). He uckouaetea u aactyu- 
HOC OKHCICHNC PUOTATHOHA, OJLHaKO 3TOT BOTIpoc Tpe6yer yTounenna. 

YcranosentHad Hamu SaKOHOMCPHOCTh B TOBEACHHH CYJIbCpPruApHVJIbHbIX 
COCAHHEHHH B 34BHCHMOCTH OT &@KTHBHOCTH ApomwoxKeH B Mpollecce xpauenHua 
NOATBCPAWaCb Ha MHOPHX OOpa3uax [pork x*KeH pasHyHbIX 3aBos0R. 

Omiako pu JabHeliuiem H3y"eHHH STHX BONPOCcOB ObWIO yCTaHOBJIeHO, 
WTO B TeX APORKAAX, B KOTOPHIX ObLT OOHAPy Kel Mpocee Cas3bIBaHUA 
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AMUHOKHCJIOT, IPH JMIHTeJIbHOM XpalleHH ApomoKelt Ha Xooe H COxpaneHHit 
MONLeMHOL CHibl OAHOBpeMCHHO HaOJi0aJl0Cb HeoGpaTHMoe CHHKeHHE 
KOJIHUCCTBa CYJb*PPHAPHJIbHbIX COeAMHeCHHH (cepus onbitos 4-4 B TaOuJ. 3). 

Dror :akT WaeT HaM OCHOBaHHe CUHTAaTb, YTO TtOTATHOH B JLaHHOM CJ1Y- 
yao BOBeKaeTCH B PeaKIHIO OOpas0BaHHA AMHHOCAaXaPOB WH MeJTaHOWAMHOB 
AUTO 3TO MOXKCT ObITb TeM NYTeM, MO KOTOpOMy HAeT HEOOPaTUMOe CBASHI- 
Bae CYJIb(brHAPWJIbHbIX COCAHHEHHH B CYXHX AporkKax MPH nmoTepe HMH 
AKTHBHOCTH. 

Takum o6pa30M, u3y¥eHve OMbITa paOoTb! pasJIMUNbIX 3aBOAOB i IIpOBe- 
MelHbIe NaGopaTOPHble NCCTeMOBANHA MOKa3bIBaIOT, UTO Kak nmpu cytlKe 
Tak M IPH XPaHeHHH BBICYWICHHbIX XJIeOoneKapHbIx APOMRKeN IMPOHCXOAHT 
DAL CTOMKUbIX ONOXHMHYECKUX H3MeCHCHHH, CBA3SAHHBIX C lipeBpalleHveM 
A30THCTbIX COCIMHeHHH (B CTOpOHy Kak pacnafla, Tak H CHHTe3a), yruleBo- 
ROB, CYIEDIHAPHIbHbIX COCINHCHHIT Tua TvlloTaTHOHa C MOBbINCHHEeM 
KHCJIOTHOCTH J POxKKeH, MPOHHWAaCMOCTH KNeTOUHOH OGOOUKH H Op. 

OTH Apouccchl mpoTeKaroT OoJIee HHTEHCHBHO IIpH JWIHNTeJIbBHOH Cylike H 
B YCOBHAX XPpaHCHHA BbICYMICHHBIX pox «Kell MpH KOMHaTHOH TemmepaType. 
Crporoii 3aBHCHMOCTH MexKy COXpaHeHHeM akTHBHOCTH WpomoxKeH WH HHTeH- 
CHBHOCTbIO TPOTeKAIOUINX MPOMeCCOB MBI He oOHapyKHJIH. 

Tlia COXpaHeHHA AKTHBHOCTH BbICYIMCHHbIXx apomwxKeH Ha AIMTebHOC 
Bpema (rof-4Ba) pellaioujee SHAaNeHHe HMCIOT CTeNeCHb BBICyWIHBaHHA, 
ycTpancHue Ip xpaneHHn JOCTYNa KUCSPONa BO3yXa HW HH3KaA TeMIlepatTypa 
xpancuusa. TlomoxKUTebHOe BAHAHHe HHSKUX TemnepaTyp Ha CTOHKOCTb Cy- 
XUX JpomoKell um HeEOOXCRMMOCTS TepMeTH3auMH Tapbl yYCTaHOBJICHbI BCeMH 
uccAqelopaTelaMH, paOoTaBIUHMH B 9TOM HallpaBJeHin (Oyaas, Johnson a. 
Peterson, 1948; IIlnepaxo u Hukosaes, 1950; Menpuep u Actaxosa, 1955; 
Felscher, Koch a. Larsen, 1955). 

Haw vccrenoBpaHHA MOKAa3saJIH, YTO Ha XOMOME (4—6°) mocTym BO3ay- 
xa Majo BAMAeT Ha CHWKeHHE NOAbeMHOH CHIBI pow «Ken. Tipu xpanenuu 
B HerepMeTHueCKOH Tape H OTHOCHTCIbHOH BUaKHOCTH BO3AyxXa He BbILEC 
60—70% OHH Ha MpOTAKCHHH WecTH MeCCHIeB H 6omee COXPaHAIOT aKTHB- 
HOCTb, YCTaHOBJIeHHy!O TpeOOBaHHAMH BTY wa cyuieHble pox. 

B nambHeliwiem ObWwIO yYCTaHOBJIeHO, UTO HH3Kasi Temnepatypa B 9TOM 
cmyyae OJbKHa ObiTh OOecrieueHa Ha NPOTAKCHHH Bcero mepHoya xpaneHHaA. 
Ec 2Ke cyXxHe ApoxOKH BbIAepKaTb Ha xXOMOMe TPH joctyne Bo3yxa B 
TCUCHHe OMHOTO-ABYX MecAeB, a 3aTEM MOCTABUTb Ha xpaneHiie npu 20—30° 
B repMeTHYeCCKOH H HercpMeTHYeCKOH YMaKOBKe, TO CTOHKOCTb TaKHX ApOxK- 
Kell lO CpaBHeHHIO C yMaKOBaHHbIMH cpa3y Nocse CYINKH CHJIbHO CHHKaeT- 
ca. OObIUHO Ha6sOfaeMan OObIWaA pa3sHHlla B MOWbeMHOM cHIe ApoRK«Ker 
pH XpaHeHHH B repMeTHUeCKOH H HerepMeTHuecCKOM ylakoOBKe yoxKe He 06- 
HapyKHBaeTCA, T. €. PEPMeTH3aHA B ITOM cayuae He TIPCEMOXpahAeT APORIKH 
OT MoTepH HMM aKTHBHOCTH. 

CyWocTbh MpoleccoB, NPHBOAALINX K Takoli 6bICTpOH yTpaTe aKTHBHOCTH 
Apomwx*Kell B pesysIbTaTe BosHelCTBHA KHCTOpOMa BOSAyXa, MoKa ellie He YCTa- 
HoBcHa. B CBA3H C 3THM BOSHHKaeT HeOOXOAHMOCTH BbIACHCHHA Pov KUCJIO- 
pola B lpolecce CyLIKH pow «Kel, Korda MposyBaloTca O6osIbusHe KOJINYeCT- 
Ba Tenoro Boszyxa. J|ia sTOrO MbI MOCTaBHJIM PA ONBITOB CYLWIKH [power 
B CICUHaIbHO O6OPyMOBaHHOH HeOON,UION CyWHIKe B atmocdepe CO: 4H 
a30ta. OHaKO OCOG6bIX NIPpeHMYLICCTB B COXPaHCHHH akTHBHOLTH pork Ken 
MO CpaBHeHHIO C CYWIKOH B TOKe BOSAyxa He ycTaHoBseHo (Ta6.1. 4). Kuc.lo- 
po, BOSyXa, MO-BHAHMOMY, He ABJACTCH OCHOBHCH NPpHYHHOK NaseHHA akTHB- 
HOCTH ApoRxKeH B Mpolecce HX o6e3BO2KHBaHHA. 

Tlpu ucceqOBaHHH BO3MOXKHOCTH COxpaHeHyin AKTUBHOCTH AporxK Kell B 
mpoueccce CYWIKH BO MHOPHX Cy4aAx Welanucb NOMbITKH MpHMeHeHHA pas- 
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Ta6muuna 4 


Akmuexocmb cyxux Opoxceti mpu cyiuke 6 ammocpepe YyereKUucaoeo 2a3sa, 
a30ma u B03sdYyxa (daumeaAbHcemb cyuku 5—10 4a2.) 


TTT rn ee i or = re, 


Cyuika Bo3nyxom CywkKa CO, Cyllika B TOKe a30Ta 
Tlonbemunan cuaa = ' Se Oe 


NpecCOBaHHbix 
NOMbEMH AA [BUIAKHOCTH ['1ORbeMHeA |BnaW 
npowoxell. Mun. Bit A | Bax HOCTb, NOWbeEMHAaA 








BJIASKHOCTb, 














cHfla, MHH, % oHJla, MHH, % oe MHH, % 
40 60 9,8 77 0 — — 
44 80 9,2 90 9,2 — — 
69 90 9.6 105 8,7 re ee 
69 80 92 — —_ t2 959 
45 68 8,7 — — 62 8,7 


AMYHBIX AOOABOK (KOMNONOB, O00€3BOKHBAIOULNX BeHIeCTB, COJIeH, aKTHBa- 
TOpoB), a TakxKe MpesBapuTenbHOl oOpa6orku Apomxel 10 CyIUKH. OyHako 
8 MPOMBIUJICHHBIX YCIOBHAX OHM IMHpoKoro pacnpocTpaHeHHa He nowyunau. 
@uHK uw Bunpanep (Fink a. Wildner, 1952) npeanocaanu co6ctRenspim 1a60- 
PaTOPHBIM ONbITaM MO BJIMAHHIO 2O6aBOK (MYKH, KpaxMalla HM ApyrHx) jo- 
BOJIbHO OOJIbLIYIO, B OCHOBHOM AOBOCHHY10, MaTeHTHy!0 JMTepatypy. B onpitax 
ABTOPOB OOaBKH B OTJIGJIbHbIX CTYUAAX BAMA NOJIOMKUTeIbHO, HO Mpouece 
CYlUKH JWIMJICA Tpoe CyTOK Ip KOMHaTHOL Temlepatype. B 6omee no3qHHXx 
AaHHElx Yair (1954) ynomunaer o MNPHMCHCHHH HeKOTOPbIMH 3aBO2aMR 
AOOaBOK CoH H O6pa6orTKH ApomxKel MO cylWwKH pacTBopamu MaJIbI-9KCTPak- 
ta. Yontep (Walter, 1953) oTMeuaeT, uTO B AHIINH TaKHMu 106aBKaMH 
He NOMb3ylotca. Counncknh (Soczynski, 1953) mpumMenua jo6aBKH MYKH, 
TOKO3bI, CaXaPO3bl MH MeKTHHa, OMHAKO HHKaKOrO BAMAHUA Ha NOBbILUeHHE 
@KTHBHOCTH APOXOKeH HH B Mporecce cyIKH, HH B mpouecce xpaHeHHA He 
oOHapyxua. Tataxypa (Tatakuwa, 1955) yka3prBaer Ha 9cbcbeKTHBHOCTb 
oOpa6orku ApowxeH MO CyWKH rIOKO30% Hi NapaMu 9Tavowla. COpaxuBa- 
Oa CNOCOOHOCTh CYXHX ApoRx«xKell NOBbIWAdacy Mp 3TOM Ha 25% yw 6o- 
jee. YBeAHYMBaach TakxKe Hu CTOLKOCTh pow Kei. 

YUUTbIBAA JaleKO He MOTHOe pemleHHe STHX BOMpocoB, MpoTHBopeunBble 
PESYIbTATHI Pa3svIHYHBIX HCCICHOBAHHH MW HeOOMbINOe YNCAO AaHHbIX O BIUG- 
HHH OOaBOK MIpH cyluke Apowxxei;l, BbIPaOaTbIBaeMbIX B CCCP (Becevop, 
Pupaprospcku, Ocunos, 1936; Heyacza, 1949; Kuppsaatopa, 1953), mol M3y- 
NHI SalMHTHOC BJIMAHHe TaKHX JOOaBOK, KaK MyKa, ACKCTPHH, KpaxMaJl, 
*KEMATHHA, BAPbUPyA UX B Pa3JIHYHbIX COOTHOIMeHHAX, OnHaKo Ha MOsbemHOy 
CHIC [PORKCH MW UX CTOHKOCTH yKa3aHHble N06aBKH He CKa3aJIHCb, 

IIpu npopexenun uccaeqopanuii, HanpaBJIelHblX Ha MOBbILICHHe AaKTHB- 
HOCTH CYXHX APO%KKeH, HCOOXOAMMO HMCTb B BHAY, YTO 06 aKkTUBHOCTH cy- 
XHX XJeGONKAPHBIX POA Ke NpaBHbHee CYAMTb He MO 3HEPTHU ra30obpa- 
3OBaHHA B Mpowecce 6poxeHuA, a MO HX NObeMHOM cuaze, KOTOPaA JaleKo 
He Beera KOppesupyer c mepBol. B cyxux pzpommKax 9ta pa3sHulla TIpossB- 
“IHCTCA CIC SAMCTHEE, TAK KaK B CHJY BbICOKOH MpoHHaemMocTH KCTOUHOL 
QOOMOUKH OHH TOpa3lO CHIbHee, 4em MNPecCOBaHHble APOMKMKH, BANAIOT Ha 
(PusHUeCKHeE CBOHCTBa TecTa H ero Pa30yACpKHBAaIOULy!O CHOCOOHOCTD. 

Mobi yOeWIMCb B 3TOM IPH MOMbITKe NOBbIWenvA AKTHBHOCTH CYXHX IpoxK- 
eH C OYFHb MIOXOH NowbeMHO cHO‘ (240 muu.). Jlo6asKa 2% caxapa 
K MYy4HOH OoJITyuIKe C ApoxkxKamu uepes 2—3 yaca nopbiitana SHCprHuo 
ra3z000pa3soBaHua Oovlee 4yem BRBOe H yPaBHuBaJla ee C 3HeEpruell ras006pa- 
SOBaHHA AKTHBHBIX Apomm«eh (11. C.—67 muu.). Onnaxo nonbemuaa cua 
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MaNOAKTHBHBIX TpormR*Kell MpH MoOaBKe Caxapa H3MCHHsacb Bcero Ha 20— 
40 muu., H BMecTo 240 cocTaBJIATa 220-200 MUHH. 

BuIXOA CYUICHHIX ApOrRKeH Ha PasAMyHBIX 3aB0aX, B 3aBHCHMOCTH OT 
IpHHATOrO perxkuMa CYWKH Hi (pu3HOsOTHYeCKOTO COCTOAHWA JIPOXRKKCH, B3A- 
TbIX Ha CYLIKY, JOBOJIbHO CHJIbHO KOJIEOIeTCA. 

Tlockowbky cylika MpOH3BOHTCAH MPH HeBbICOKOH TemMepatype (35— 
30°), He NOAABTAIONICH MKH3HCACATETBIOCTE pox x«Kell, BO BpeMA OOC3BOKH- 
BAHHA MOTYT MpOHCXOAHTb HeCH3OCKHbIe MOTepH Cyxoro BeLecTBa Apoxwk «Ken, 
OOYCOBICHHBIC HAYULMMH B JpOKXKCBOH KTeTKe (DH3HOJIOPHYCCKHMH MPOWec- 
caMH. 

B nadopaTopHblx OfbITaXx TIpyxunnna (1953) morepu cyxoro BCILCCTBa 
ApowxKell KoCOaHCb, B 3aBHCHMOCTH OT JWIUTCABHOCTH CYIIKH, B npeweax 
1,6-—15%. OnHako B 3aBOJICKHX YCNOBHAX 9TH WaHHbIC HC ObIIH MpOBepcHbl. 

B npopeeuubix WaMu naOopaTOpHbIX OMbITaX CyWKH NOTepH cyxoro 
BELUIECTBa POR KCH Obl BeCbMa HO2HAUHTCIBHBIMH HW KO.1eOaJIMCb B Mpe- 
memax He Gowec 0,1—3,2%. Mbi OObACHACM 9TO TeM, UTO HO CYLIKH APOK-KH 
He MCHeC CYTOK XP@HHJIHCb Ha XOJIOAe, B 3aBOJICKHX YCJIOBHAX HaJIeKO He 
Bcerla COOMOLaIoT 9TH TpeOoBaHHA, HHOMAa jlaxke W3MCJIbYcCHHbIC yrKe 
mpoxxKu fo mofayn B_ CYHIMAKY 13-3a TeCXHHYCCKHX MPHYHH 3aeD7KH~ 
BaloT B Llexe npH 24—28° Ha NpoTHA*KeHHH 1—3 uac. YuuTplpan Bce 9TO, 
Mbl TepCcHecl HCCC HOBanna HeHOCpeACTBCHHO Ha 3aBOJL. 

B pesyibtare pasa MocTaBJelnbix HAaMH OMbITOB YCTaHOBJICHO, UTO B 
mpouccce CYLIKY xX1e60NeKAPHbIX APORXKCH MPOHCXOMAT (PH3HOOFHYeCKHC 
mpouccchl, MpHBOAMUbIe K MOTCPS cyxux BeulecTB, MHTeHCHBHOCTb 9THX l1po- 
WeccOB MolacTcH peryJinpOBaHHlo. BpicTppiii cpeM Bulard B ApowxKax Ha 
npotaxKenHH 3—7 yac. mpi 35 30° HH HCKNOYCHHE BbIAeCPKKH yKe HSMCIb- 
UEHHDIX AporRKKel Mo NO.WawH HX B CYIMIHIKY MOryT JOBecTH MoTepH CYXHX 
BewecTB 10 1—3%. I1pu JWHTeIbHOH CyliKe NpH Troli Ke TemnepatType NOTepH 
mocturanH 7—8%, a BblilepxKKa U3M@JIbUCHHDIX pork xen B wWexe MPH 24— 
28° na mpoTsxKennH 1—3 yac. NPHBOAHTAa BK JLOMOJIHATeAbDHBIM NOTepsaM CHIE 
1—5°% cyxux BeILCCTB. OTH AaHHble HOJDKHDI ObITb YUTCHbI MPH pa3paooTKe 
TeXHOMOTHUeCKOFO pexKHMa CYLIKH (Hotknua, Sanapa, BaaceHko, 1958). 

Bplwie yoke YKa3bIBalocb, UTO NOYMenie AKTHBHbIX CYXHX [poxwxKeH B 
BNAYHTCSHOl CTCHeHH ONpeACIAeTCA Take YCJIOBUAMH, TPH KOTOPbIX HACT 
Hx BbIpaumBanue. JluTepaTyPHbIX UHNBIX TO 9TOMY BOTIPOCy ONCHb Ma.T0. 

B nauatbix HaMH B 9TOM HalpaBJennn HCCJIe@LOBAHHAX MBI OCTAHOBHIHCb 
Ha H3YUCHHH PC2KHMa a30THCTOTO HHTAaHHA WH YCJOBHH MospeBaHHA pow «eH. 
VisnecTHo, UTO B AporkKax, OCAHbIX a30TOM, jyerge useT BaarooTiaua H 
yiyuuie CTOHKOCTb HW KauecTBO nocme cyumku. Eme B 1912 r. B ApokxKax 
«(PAOPHIHH» JWIHTCIbHOH agpallucH OC CyHIKT CHuKasH comepxkaHue a30Ta 
mo 1,32—1,42%; HHcTpPyYKUHeH BHUYUXE (iliepako, 1953: Tlaepako, Cemu- 
xatopa HW JipyaKuunn, 1957) pexomenayeres CHWKaTb comepmRanne a3soTa B 
pork *ax 10 1,.65—1,45%. B UexocwoBakun HB Apyrs cTpaHax TakxKe Oe- 
pyT Ha CYWUKY APOAKH, 6eAHble a3OTOM. 

B taé1. 5 NPHBOANTCH a3OTHbIM COCTAaB CYXHX pow Kel ~HeKOTOPbIX 
HallHX H 3apyOexKHbIX 3aBO/10B, UCCJICLOBAHHbIX HaMH Ha codeprkanne ooule- 
ro a30Ta, Heocaxkaaemoro 2 “po -HOM TpuXJOpyKcyCHOH KHCNOTOH HeOeKOBOTO 
We AMHHHOYO a30Ta. 

Kak BH,1HO H3 3THX JaHHbIX, a30THbIM COCTaB pa3JIHUHBbIx pow Ken o- 
BONMbHO 3UAYHTCAbHO KO.TeOMCTCA. Bonpiue Beero oOmlero H AMHHHOTO a30Tal 
2 jpomxKaX U3 CLUA, McHbIe BCCrO B mpomwkxKax H3 AHI. 

C wesbio CIDKCHHA a30Ta B NPCANA3HayCHNbIX IA CYHIKA [pork Kax 
HeOOXOAHMO YMCHbIIMTh B Cpe KONMUCCTBO NOOaBAAeMOrO MHHepaslbHOTO: 
a30Ta, UTO B CBOIO ONepewb, MOAKET HIPHBCCTH K YMCHbIICHHIO BbIXO/1a JIpomw- 
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Ta6auna 5 
Asoninotti ccemas cyxux Opoueti PQ3AULHOIX 3a80006 





rc gr ee 














O6unii asor, | UCeAKopPM asor, % | Astnupili asor, % 
: % K a€comotuo [kK a6comot- K a6costot- 
SABOR CYXHM ZPOK- [HO Cvxomy | K OBulemy [HO CVxXOMY | K o6ulemy 
KAM — BECY Apok- a30Ty BeECY /pox- asoTy 
aAKCH *Ke li 
Jlennurpancknuii . . . 6,00 1,48 24,6 0,39 6,5 
JIbpopckHii . wf 6312 120 20,9 0,41 6,7 
» ie Be 1,48 24,1 0203 7,4 
Muncknit . . 6,00 4,20 20,0 0,35 5,8 
INMGBORUY eo: go genus oc oe kn oe fe 6,68 1,35 20,2 0,57 S.5 
Sapoy B Arann ay at Gy Se asf 6,00 1,04 1753 0,27 4,5 
» BIpeuww ....... 6,76 1,28 18,9 0,50 7,4 
» B CLUA (bupma ®neiitoa 1) 7,32 4,13 15,5 0,65 8,9 


*KeH B Mpouecce pasMHoxenns. 1d MpoMbULsICHHbIx uesteli 3TO HexKela- 
T@JIbHO. IlocTaBsIeHHbIMH Hamu ONbITaMH, B KOTOPbIX KOJINYeCCTBO OOLero 
YCBOHEMOTO JPO#wKaAMU a30Ta B Cpeme BapbupoBalo B mMpeqestax 1,36— 
1,20—1,03% x CbIDbIO, YCTAHOBJIEHbI HOPMbI a30THCTOFO NHTaHHA, o6ecneuy- 
Baloulve HH BbIXOd' Apomkxel, HW HeBbICOKOe COJLEPKAHHC B HHX a30Ta 
(Ta61. 6). Tak Kak np nusKoli AOZHPORKe HeOCTAaUerO MHHePasbHOro. 


Ta6saunua 6 


Bausnue CHUMCCHUR KoAUNEeCINeGA QA30Iina 
@ cpede Ha boIxCO Apommedl 

Conepaanue Bpixon 
a30Ta B cpere ApomoxKen O6unit azor 
% K XpowKaM 


(B % K Menacce) 


mere He + ee, 0 er wn en ee 


1,36 80,0 1,76 
1,20 77,8 1,62 
1,20 hyd 1,45 
1,03 73,4 | 1,58 


a30Ta TIOTIHOCTbIO HCHOMb3yeTCA H YCBOReMbIN ODraHHuecKHl, a30r MCJ1accbl, 
ABJIAIOULCHCH OCHOBHbIM CbIPbeM IPH MpOH3BOACTBe xJle6ONeKapHbIx AporxK- 
KC, MI CHWKCHUA a3soTa B APOK#KAaxX HEOOXOAMMO MpaBHIblO YYHTHIBATb 
YCBOACMbIH ApOKKAMH a30T MevlaccHr (Horkuna, JIuxtenureiia u Yaosu- 
yenkO, 1941). 

B mpon3BozcTBe mpeccoBaHHBtx APOKAKEH AOSpeBaHHe B KOHIe Mporecca 
PaS3MHOKCHHA OOHINHO BEYT B TCUeHHeE uaca NPH HE3HaA4H1eIbHOH agpallHn. 
limes B BHAY, YTO B MpakTuKe ONpaBhala ceOsA MIUNTeIbHaA aspalua APpOoK-~ 
*KeH WO CYUIKH H UTO B HCKOTOPLIX mareritax (Schneider, 1955) PeKOMCHALYeT- 
CH BeCTH BbIPaLHBaHHe MpeTHa3Hay¥eHHbIxX JIA CYWIKH ApowK Kel Ha cnUpT- 
COMCpKauleH, OOCANCBHOH poOcTOBbIMH BellecTBaMH Opaxkke, Mbl H3MCHHIN 
YCHOBHA AOSpeBannA AporxKxKelt, NOBeyA ero No 2 uac. c HHTCHCHBHOH ad- 
paunen cpeypl. 





' Tipw OxkHAaeMOM BEIXOAe Apo Rell 80%. 
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ITOT MpHeM MOJIHOCTbIO OMpaBAbIBaer ce6a. Bpixoy, ApoxkKeH MOBbIMAaeT- 
ca Ha 2—4%; cHH2KaeTCA CcOAepmaHhe o6wlero HM aMHHHOTO a30Ta, TAKHe 
“pokxKU B_ Mporecce O6C3ROKUBAHUA VJIyUIe COXpaHAIOT aKkTHBHOCTb 


(ra6a. 7). 
Viccneopania B 3TOM HalpaBJIeHHH MpOAOKalorcd. 


Ta6Oaununa 7 


Bauanue Oaumeabnocinu u ycnosul PospeGaHUA Opomwet Ha ux nodvemMnyHO CuAY 












































Tpecconannpie ApomwxKu CyxHe [poxxKH 
iva] 
oO 
t 0% K abcOmIOTHO 
A Jia WTeAbHOCTb Buixod APOK- |cyxomy pecy a3oTa 
Oo O3peBaHnHa, Aspalyst nel, % K Me- | nombemHan|noybemHasi BulawK- 
te 1acht amacce CHjla, MHH.|cHJla, MHH. ar 
= 0 
ny o6uler o| aMHHHOTO 
© 
4-H 4 O6pluHaAr 70,0 7,00 0,43 4D 100 11,0 
2 Ycunennad 72,7 6,68 0,32 A6 85 40 ,0 
iy nase eee Soa Mien eet ae a 
2-5 4 O6opniunas 72,0 6,68 0,31 A5 82 9,8 
Z YcusieHHaa 76,3 6,28 0,26 A4 60 9,1 
B bIBO JI bl 


1. B mpomecce CylWKH H jlaJibHelilwero XpaHeHHA CYXHX JIpoxRKeH Npouc- 
XOMAT CHO%KHbIeE OHOXHMNYCCKHeE M3MeCHCHHA B  asOTHCTOM Wo yrieBOXHOM 
cocTaBe Apoxx«Kell, B CyIbPrHAPHJIbHBIX COCAHHEHHAX, B IPOHHWAeMOCTH KJe- 
TOUHOH OOOIOUKH H Ap. 

9 ViprencuBHoctbh MpoTeolHTHyeckoro paciaa, CBASAHHOTO © Hakollie- 
HHCM PaCTBOPHMbIX HCOCJIKOBBIX a3CTHCTDIX COeMHHeCHHH HW AMHHOKHCJOT, 
OGycIOBACHA JWIHTeIBHOCTBIO CYIIKH. IIpn KpaTKOBpeMeHHOH CylIKe (3— 
8 uac.) MpoTcOH3s HesHauHTCcH. 

3. B mponecce CyYWIKH, OCOOeHHO B MepBHIC AHH XpaHeHHs CYXHX pow Ken, 
B HCKOTOPbIX Cayyaax HaOmofaeTcA SHAYHTCABHO’ CHMKeHHE KOJHUCCTBA 
aMNHHOrO a30Ta B APORKRKAX, ITO, OYBHAHO, CBASAHO C o6pa3z0BaHHcM aMH- 
HOCAaXapOB Hi MemaHOH HOB. TIpn AWIMTesIbHOM XPaHeHHH Take PORK MPH- 
o6peTaloT APKOKOPHUHCBYIO OKPacky. 

4. TloxrnepxKqaorcd yKasaHua B JHTepaType Ha 3HAUHTeJIbHOe MOBBILMEC- 
ue B Mpotecce CyWIKH CoseprkaHuA Tperavlospl B mpowxKax (30-75% ). 
B nponecce xpaneHua ApoxwxKeli ITH H3MeCHEHHA HCSHANHTCJIBHET. 

5. B cnuay BbICOKOH MpoHHiaeMocrTH KeTOUHOH OGOJIONKU H3 CYXHX Apork- 
Kei HBBICKACTCH BHATHTCIbHO OovTbIve CyAbr Ap WJIbHBIX CoeMHHeHHH, 4eM 
W3 TipeccoBalHbIX, OANaKO B Mponecce cCyWIKH HapacTaHHa SH-rpynm He Mpo- 
vexoglut. B mporecce XpaHeHHA KOJIHYeCTBO SH-rpynm np coxpaHenHi ak- 
THBHOCTH JLPORK2KCH He MeCHACTCH. C nagenvemM HOAbeMHOH CHIbI yMelibila- 
crea KoAnuectBo SH-rpynn B pesyibTaTe HX CBASbIBAHIA. SroT mpolecc 
Biauasie HOCHT OOpaTHMbIM XapakTep. 

6. Ecan Bp mpouecce CyWIKh H XpaHeHHa HaO6smlolaeTCA CHHwKeHHe aMHH- 
Horo a30Ta B LpowkxKax, TO Mame MpH coxpavenyn AKTHBHOCTH porkKkel 
MpOHCXOAHT WeoOpaTHMoc CBALHIBAHHC CYJIb(rHAp WIBHBIX coenuHenun. Tlo- 
BIUHMOMY, B STOM Culydae PHOTaTHOM BOBeKAaeTCH B peaKkIlHIO McJlaHoudH- 
Hovu6pa3oBnaiia. Bo3smoxo, UTO B 3TOM 3aKOUaeTCA MeCX@HH3M CBA3bIBAa- 
nia SH-rpyin mpi Wawewun akTHBHOCTH mporwk Kell B Mpouecce HX XpaHeHHa. 
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mead et , 




















‘. JoOapKa K IiyniM na CYIUKY TPOMKAM pa3-lYUbIX OGe3BO%*KHRAIO- 
MHX H KOJLIOHJUHBIX BeINeCTR (MYKH, KPaXxMala, CKCTPHHa, *KCATHHbE I Ep.) 
HC CKa3bIBaeTCH Ha NOBBIMICHHH MOJbeMHOIL CHcly APOAAKEH HH B Mpotlecce 
COC3BOKUBAHHA, HH MPH TabHeiIleM XpaneHult. 

5. Kucnopoa po3sayxa He sBasercs OCHOBHOH MPHYHHOH CHIDKCHHS a@KTHB- 
HOCTH APOKAKCH B Mpouecce cymmki. CymKa B ToKe COs it a30Ta He Aaer 
OCOG6bIX NIPCHMYILECTB NO CpaBHeNHo c CYINKOH B TOKe BO3/yXxa. 

9. B ipomecce cyurKit MOryt HMe€Th MeCTO NorepH cyxoro BemlectBa 
ApOARKEH 3a Cuer WAYUINX B KACTKe PU3HOMOrHYeCKHX Npoweccos. Ilorepu 
omit NOMaloTes peryiuposainio. [pu ObICTpOM CbemMe Barn (3—7 yac.) I 
HPI HCKJHOUCHHH BbILIeEPXKKH H3MCIbUeHHBIX APOAMKeH WO CyWKH noTe- 
PH CYXOTO BeLleCTBA MOFVT ObITh CHH2KEIIbL “10 H€3HAYHTCIDHBIX pa3sMepor 
(1—-3%). 

10. H3yyenne yecosnti PASMNOAKCHHA APOARCH, IpPCANa3HaYeHbix TAH 
NCTCH CYHIKH, HOK&3a10, YTO G0dICC JWIHTeTbHOO AOSPCBalIHe Tporm Ke pH 
VCHTCHIOH @9pallHit Cpe/tbl HOBbULaer BbIXOT APOMAKCH HO CHHKaeT B HIN 
COLCpxKaHHe OOULerO H aMHHHOrO az0Ta. TaKne APOROKI CIVIC COXPAHSHOT 
AKTHRHOCTh Tpit OOC3BORKUBANHIE. 
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EE. A. Tlaeeaxko 


BJIMAHWHE KOHWEHTPALLHH MHTATEJIBHBIX BELLECTB 
HA CKOPOCTb POCTA 71PO)KKEH-CAXAPOMULLETOB 
MPH KYJIBTHBHPOBAHHH HX no BO3AYWHO-NPHTOYHOMY 
CHOCOBY HA MEJIACCOBbIX CPEJEAX 


(JIaGoparopas 6HOxuMHH H TexHONOruL apokKeH LWHHHXTI) 


7[pook>kH-caxapomunernl ADIXATEMbHOTO THA MCMOb3yIOTCA B MpaKTHKe 
APOHIMKEBLIX 3ABORAOB, Pe MPOU3BORCTBEHHBIT aPPekT OT mpuMeneHua Tol wan 
HHOH ApoRx*KeBOH KYbTypbI Ha pacTBopax Menacchl OleHMBaeTcA NO CyM- 
MaPHOMY MpHpocty OHoMaccbI B TeyeHHe He Gomee 12 4ac. BbIPalluBaHna 
ApowxKen 0 BO3AYUIHO-NPHTOUHOMY cmocoby. | 
JIist o6MeHa Bellects APOKKeH-CaXAPOMHLETOR, BbIPALHBaeMBIX B nOowW- 
NOMCHHBIX M@aCCOBBIX PacTBOPaX C MO6aBKOli UCTOUHHKA a3s0THCTOrO MHTa- 
HHA B KOMYECTBe 1,5% uw cocdopHoro nutaHHa B kosHuecTBe 1,0% (kK Becy 
MeJlaccbl), XAPAKTEPHBI He TOsbKO HempepbIBHO MpoTeKalouline Mpoueccnr pac- 
Naa H CHHT€34 BeLeCTB MpOTONMa3MbI, HO 1 HEMpepbIBHOe (POPMAPOBaHHe HY 
OTMOYKOBbIBAHHE JOYRPHHX KJIeTOK, T. e. HEMPePbIBHbIH Mpupoct 6uomaccht. 
Hecmotpa na cyulecrseuHoe SHAMCHHE STOFO NIPH3HaKa APOXK Kell, pacrymnx 
B YCNOBHAX OOWIbHOH azpanuH cpenbl, BAHAHHE YCOBHH NHTaHHA pomKxKe;l 
Ha CKOPOCTh HX POCTa H3y4yeHO HesocTaToUHo. H3menenne ckopoctu pocta 
Apo xen OTMeuaeTcA NOBCeAHeBHO B npollecce HX BbIpamuBanna. TIpu mo- 
CTYMICHHH B APORKepacTubyble annapaThl MaTOoUHpIe APOAMKCBbIE KYyJIb- 
TYPbl B TeyenHe I—2 uac. pas6paxuBatorca, 3aTem HAYHHAIOT Pa3SMHOMKAaTHCA 
CO BCe BO3pacTalomleH ckOpocTbio 4, HakOHeH, B ocemHHe 3—4 yaca 
CKOPOCTb HX pocta (yAeNbHbI} mpupoct RPOMMKeBoN Macchi 3a | yuac) nocte- 
N€HHO CHHKaeTCA. Sa 12 vac. npoxmxeBbIe KMeTKH KaK 6b MPOXOAAT onpe- 
ACACHIbIM WK PasBHTHA, 3aBepluatoututica CCTECTBCHHbIM HX CTapeHHem. 
Bosnukaer BONPOC, He CBA34HO JH H3MeHeHHe CKOPOCTH POCcTa poR«KeH C 
HEAOCTATKOM B Cpee MHTATeIbHbIX BELULCCTB HC H3MCHEHHEM: BCVIEACTBHe 3TOFO 
@YHKIHH HOBOO6pa30BaHHA KeTOK. a _— 
_Poct “ pa3mHoxKenne Apow «Ken ABserca CJIOXKHDIM Mpoueccom, cBs- 
3AHHbIM C OCJIKOBbIM, JIMTOWAHbIM H MHHepaJIbHbIM OOMeHOM B ApoKx«KeBON 
KJI€TKE. n Me Wie 
Hauta 3aqaua orpaHuunBanacny H3YYCHHEM CKOPOCTH pocTa ApomxKe Ha 
Me@JIaCCOBOH cpee, MOJHOUeHHOH no CBOe@MYy COCTaBy, MOJIHOCTbIO YTOBAeTBO- 
PAIOULeH MOTPeOHOCTH APORKKEBbIX KETOK B mpouecce ux pocta. M3menenne 
CKOPOCTH pocTa ApomwxKeli H HX reHepaTHBHOH aKTuBHOcTH HaMH M3y4eHO Ha 
MEACCOBBIX PaCTBOPaX PasTHUHOH KOHLEHTPALLNH NP Pa3/IMYHOM COOTHO- 
IMCHHH KOJMYCCTBA PaCXOAYeEMBIX MHTATCAbHbIX BeIeCTS H' Bec] OHOMACCHI B 
TeqenHe KaxKOrO waca ee MpHpocta. DKcnepumenrsl NPOBOAMHCh Ha cpege 


13? 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


196 E.. A. TlaesaKxo 








moO 


epee TOTHOCTH (OT 15—2 20 4,5--5°), IpHiiAToH MpH BbIpanlLNBarsit 
ApOuoKeH, UTO COOTBCTCTBYCT pazOaBJICHHIO MeJIaCCbl posto 1 : 30 Hu 1: 17. 
COOTBCTCTBCHNO H3MCUACTCA H KOHICHTPallHA ASOTHCTHIX, POCHOPUBIX H 3OVIb- 
libIX BELLECTB B Cpene. KoHeYHOH lWeJIbio Hallux HCCACJIOBAHHH ObLIO H3bICKa- 
HH YCNOBHH NATaNHA pow Ken XMCOOMeKAPHHIX Pac, CHOCOOCTBYIOULAX JIJIH- 
TCJIbHOMY H HeMpepbIBHOMY HX poctTy B MpOTOUNOH KYIbTypc. 

SKcnepiMentTaM MpeAWWecTBOBaJIH = PacucTbl HO PacnxoAy NHTAaTe@JIbIUbIX 
cpet B TeueCHne KaxKLoro yYaca NepHOAHYCCKOFO BbIPallABaliy pow «Ken Ha 
MC.TaCCOBbIX. pacTBopax. OcoOoe BHHMAaIIHe OOpanleHoO Ha YAeIbUbIL PacxOs 
eaxapa, MOCKOJIbKy, MO TeOpeTHYeCKOMy Ppacyery Yaiira (White, 1954), 
440 mr caxapa oOecnedHBaloT HaKOMJenHe { r mpeccoBaHHbIx jpomuR«Kel 
(rad. 1). 

Ta6Oanuua i 


Hamenenue cKopoenu poema dpomxel npu NCpuodUteCKOM UN blIPAtyueaKuUul 
no eo30yuHo-npuniorHoMYy cnocoby 
(menacca pa36aBsela BOXOH B COOTHOIMCHHIT 1:3) 


- 
es, , ; 
‘KOSMTIECTBO Apo AK - | | Pacxoj caxapa, ro 
5 : KOCH by: + 

Pacxog Me.tac-} 1 Ne abubiii 
Chl, % K O6ule-| NpHpoc+r 7 
\ . : | 

i 

1 


O6bem 100 
KNeTOK, p> 











Tachi 


! 1a tr 








fepeyyr en! 
Poe La onmeh 


! ro OF ae ! | | 
| 8 | a 7 (42 2) 1330 = 
2 (5 fe “G2 if y 1,15 6,9 | 0,77 11300 
3 7 oT 11 C47) Bes. 478 = 
4 q 82 li 118 | 10,35) 0,70 11400 
5 10) 7 20 1,20 Pls “Oy ht — 
6 i 117 28 1,24 12,61 0,45 10100 
fi ae 145 32 1,02 PAs 4 -1y48 — 

8 45 177 32 4,18 | 14,5] 0,45 8300 
q 4 209 24 1,14 16,5 | 0,47 — 
10 10 238 14 1,06 | 44,54 0,50 — 8000 

1 0 pad 8 1,08 0,0} 0,0 
{2 0 | 260 0) 0,00 0,0}; .0,0 | 7800 


* [lpn nepnoguycckom 12-4acoBom BbIPAuLMBanNy npomkxKeil NPHpPOCT HX COCTABAAT pAs- 
HOCTb MCKAY BCCOM HX K KOHWY KaxKAOrO NACA H BECOM o6ulero 1X KOJIHUeCTBA, HAKOTIHB- 
Werocd 34 upeAWecTByIOOIHH Yac. ; 


OANOBPCMeHHO IIPOH3BOMHAOCb OOC/ICAOBAHHE MOPMOJIOTHH APO?KXKCBHIX 
KIETOK -— ONPeACIHOCb COOTHOMWMEHHE KTeETOK pasHoll BeIHYHHbE HW MNOACUH- 
taBpaca o6bem LOO ki1erox. | 

JLaunpic mo yAe@IbHOMy pacxody Caxapa B XOAC NCPHOAUFECKOTO BbIp auli- 
BaHHA Apow Kell MOKaSbIBAaIOT, YTO MPHPOCT MacCbl pom Kel B STHX YCOBHAX 
o6ecneunBaeTCa HCTOUHHKOM yrviepofla — CaxapOM, HeOOXOJHMbIM ,WIA ObICT- 
DO PacCTYLINX ApOHXOKCH B OOKJIbHO aypHpyemon cpene (440 mr caxapa 11a ir 
IpeCCOBAHHBIX poxK2KeH). Tem He MeHee PasMCpbI KCTOK JpoxwwKelH K 7-My 
Wacy YMeHbIWaOTCA, CHHKaeTCA HW CKOPOCTb MpHpocta OMOMACCHI, 4TO MO- 
KeT ObITb OGYCOBIEHO HEAOCTATKOM APYPHX MHTATCABHBIX BeILCCTB CpeAbl — 
pacxOMOM MeJslaccbl — ‘B Wachl HaH6olec GypHOrO pa3sBHTHA Apormxell — (07 
6 20 8-ro vaca (pue. 1). 
~~ MoxKHO pe OTOKHTb, UTO 3aMEAICHHC TH, HaKOHel, MOIHOe Mpekpallle- 
five mpupocta 6uomaccpl kK Kony 12-yacoBoro BbIPALLMBAHHA CBA8AHO C He- 
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AOCTATKOM NHTATCJIBUbIX BELICCTB, NOCTYMaIOULHX B KI€TKY, UTO YCTAHOBJICHO 
HOCTCAYIOIHMH TIPAMBIMH OMbITaMH, HapaBJiCHUbIMN Ha H3yyeHHe MOpipoulo- 
THH APORKKEH B CONCCTABEHHI CO CKOPOCTbIO TIX pocTa B MpoTounoli Ky.1b- 
Type. 

BbIABIeHHe B3aHMOcBaA3H MOposornyueckux M3McueHH mpouxKell Cc UX 
(DH3HO.IOPHYCCKHMH CBOICTBaMH IPCACTABAACT OOAbINOH HHTEDEC, NOCKO.IbKY 
CKOPOCTb POCTa H Pa3MHOKeHHA TWpoHoKell B cpeflax NOCTOAHHOrFO cocTaBa 
MOXKHO ObICTPO ONpPeNCIATh MyTeM MHKPOCKOMHPOBaHHA WH NOgcueTa KIeTOK 
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0 oe oe eg 9g ap 
Afnumenevnocme GoiPOMUubQHuR, 4aCbI 


Puc. 1. Hamenenne ckopoctu pocta Apok Kel B Hpowecce nepHoxnueckoro 
BbIpPalllHBaHHA: 


f-- yAecabubit mpupocr pzpomxelt: 2—o6bem 100 K1CTOK: 3 — Npupocr ApoKACH B rpax- 
Max; 4— yReabubii pacxon caXxapa ; 


pasHoro pasMepa. TlosTomy B mocaexyloulHx cepHsaAx onbiTos Hamu comoctan- 
‘ICHbI Pa3MCpbl KJIETOK € HX TeH€PaTHBHOH AKTHBHOCTbIO MCTONOM MUKPOKYy.JIb- 
Typhi. KOnTpo.iem CslyKHIH ONpeneTeHHe KOHYeCTBAa oOpa3z0BaHnHolt 6uoMac- 
tbl B alllapaTe H BeC pO MKeH B Cpeye, CHKeUaCHO OTTeKAIOUIeH 13 alinapa- 
Ta B KOMHYUeCTBe 15B—17% oT o6uLero ee O6bema. 

HcnbiTbiBaucb Ba Pa3svIH4HbIX POKHMA THTaHHA Wpowx«Kei. Jina stroro 
CAKCTACHO NOCTYNaH B antapaT MeaccOBble PacTBOPbI B pa3HoM KOsHUECTRE. 
BoMHHX OMbITaX B ApOr2KepacTHJbHBIt almapat NocTyiato oko0 30r Mme- 
‘TaCCbl WH COOTBCTCTRBYIOUee KOJHYCCTBO MHTATeIbHbIX BCIIECTB, B APyrux — 
KOMHYCCTBO Me@J1accbl COCTaBIAI0 55—60 r H COOTBETCTBEHHO OOAbINIC NOCTY- 
a10 H BCX APYPHX KOMNOHEHTOB Cpebl. Takum o6pa3om, APO KH, BbIpa- 
NICHHbIC TO OOMLENPHUATOMY pexuMy B TeyeHHe 10 "Wac., 3ATCM JWIHTeJIbHO 
KYIbTHBUPOBaJINCb B MPOTOYHOH Ky-IbType c O6uIbHO! aapallucH CpecHbl Bb 
HHTATCIbIbIX Cp@lax Pa3sAHUHOH KOHWeHTpauuu. B mpoiecce onpita IpOu3Be- 
ACH pacueT pacxoja caxapa Ha 1 fr BHOBb oO6pa30BaBuciica 6uoMacch) 
(Ta6a1. 2). 

IIpv BbIpanMiBaHHH ApoRxKeil B pas6apsicuHbIX pacTBOpax pacxo caxapa 
XOTA H COOTBETCTBOBa TeopeTHuecKoMy (450-—-480 mr ua lor BbIPOCIuUeH 
‘APO XREBOH Macchi), TEM He Mence HaGsORaloce YMeHbIeHHe PasMepoB 
‘APOAOKCEBHIN KICTOK H CHHKaJICA TEM pocTa Wpomxeli: yrembHbrit MpHpocr. 
APOKAKCBOH Macca c 1,17 cun3Hca go 1,1. CoorpetcrBenuo YMeHbILIHJIOCb 
oOulee KOJINYeCTBO jIpox Ke B alnapate (c 240 no 205 r.). Yeesuuenne 
CpOka BbIPallMBalldaA APOXRKAReH NPH 3STOM PeKHME MUTAHHA NPHBeNO K Ha- 
KOMMACHHIO B CPCAC MCJIKHX, H€ CHOCOOHBIX K OBICTPOMY POCTY KJeTOK, o6pa- 
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SYIOWLHX B MHKPOKYyJIbType Yepes 6 uwac. MeJIKHe KOJIOHHH H3  H@CKOJIDKIHX 
KneroK (puc. 2,3 u 4,4). Mponecc BpipamuBaHHa AporwoKell NpwocTavaBJt- 
Basicn K 40-mMy uacy. 
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Prue. 2. CooTHOMCHHe YHCa LpORKKCKBHIX K-1CTOK PAaSHOTO PasMepa 
HNpH He@OCTaTKe MHTAHHA. 
{--cpemnue; 2 - MeOIKHeE) 9 > - KPYITHnic, 


IIpu BbIpawHBaHHH ApPOAAKCIE B CpC{aX Cc Oouee BbICOKOH KOHHCHTpallucn 
MHTATCIbHBIX BeulceTB ucpes 40 uac. Npeob1alaH APORKeBbIC KIETKH CpCA- 
HUX H KDYNMbIX pasMepoB, OGMaaOWHe OKO! reHepaTHBHOH AaKTHBHO- 
cTbiO B MHKpOKy.1pType (pic. 4,5). Pacxoy caxapa B YCMOBHAX 9THX OMbITOB 
coctapiaa 640-——670 mr Ha 1 1 HakailIHBaloulelicad OMOMACCHI; o6ulec KOHYC- 
cTBO JPOxKxKeli B alllapaTe COCTAaBAAIO NOCTOAHHY!O BeMUHHY (255—253 r.), 
YAebIbi NpUpocT Apoxx«Kell TakKxKe XApakTepHsoBaAca OMHOH HW TOH Ke Be- 
ananinon (1,17). _ : in 4 | 


Oy - 





Konuvecmb0 KNeMon, Yo 
~ VwSt 


24 6 8 12 14 16 18 20 22 24 36 40 44 40 
BpemH#, yacol 


Puc. 3, CooTHomenHe ApORKKeBbIX K.leTOK pa3sHOrO Pa3Mepa ITIpH 
HODMaIbHOM TNTanHH, YcoBHble OOO3HaYeHHA TC Ke, NTO Ha 
puc. 2 


TakuM o6pa30M, HalACHHbIH pevKUM JIHTaHHA Apowx«Kell B MCJ1aCCOBbIX 
pacTBOpaX MO3BOMACT AWIHTCbHO KYJIbTHBHPOBaTb APOMRKH NO BOSAYUINO- 
{1 PHTOUHOMY MeTOJY. 

Tip qJluTeJIbHOM KYJbTHBHPOBaHAH ApOxKeH B MNPHTOYUHOH KYJIbType 
“aGJIOMANHCh XAPAKTePHble HSMCHEHHA BeJIMYHHbI KICTOK MPH He/LOCTATOUHOH 
KOHICHTPAallHH MUTATeJIbHbIX BeLLeCTB, B TO BPCMA Kak AOJKHAA KONUCHTPa- 
UWA MpHBOAMAa K WIHTeJIbHOMY HOBOOOPa3OBalHlO AKTHBHO PacTYIMiX KJICTOK 
Gomee KPyNHOrO pa3sMepa. 

O6pauiact Ha ce6a BHHMAHHe TO OOCTOATEbCTBO, UTO YAeJIbHbIH pacxoy 
caxapa Ila MpHpocT GHOMAaCCHI BeCbMa 3HaNHTeen — 630—650 mr; M0-BH/IH- 
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Ta6Omuna 2 


H3menenue o6dema OpoxncesolX KAemMOoK @ convemaBAeRUL Co cKOpocmo10 pcoema O6ttomaccot 
u YOeAbHoIM pacxodom caxapa 


— 
































Hegoctatounaa KOHICHTPalluA NHTATebHbIX \ 
ae HbIX JloctaTownaa ieee NHTAaTe@AbHbIX 

Yacu aig serene ted Kom 4eCTBO 
On navata® | o6nem 100 AROSE TN _lyneapunit pac-] o6gem ing | — aPomxelt, r 

r/r B amita-/B OTTeKalo- r/r Bs B anna-(p OTTeKato- 

~ - _ pate |nveH cpene pate | ULCH cpene 

i 
0,43 8500 240 36 0,64 8500 255 Ad 
14 0,45 $000 236 34 0,65 9000 290 43 
6 0,45 7700 231 20 0,67 9300 260 AD 
18 0,48 7000 220 24 0,65 9500 Zot 43 
20 0,950 6800 217 25 0,64 9400 200 4 
we 0,58 6300 209 22 0,66 9200 258 Ad 

24 (0), 60 6200 205 20 056 


5 | 9200 | 283 | 4a 


MOMY, H@KOIMJICHHe {PORK KCBHIX KICTOK, CIOCOOHBIX K JIHTe@IbBHOMY pocTy 
MO2%KCT NPOHCXOAUTb He TObKO MPH H36bITKe Caxapa B YCJIOBHAX CIUpTOBOrO 
opoKenus. Jian nomzTBepxKenusa 2TOrO NpeANOJIOMeHUA ObWla WoOCcTaBTeH| 





A f 
Puce. 4. Teneparnpras aktupuocra Apowo«Kett: 
A. pH HegoctatTKe NuTaHHS; 4 — pH NOPMAABHOM HHTAaHuit. Pocr spowxeii 1 MHK POY At 


Type — Mocen npo6sl yepes 30 une. neipauuBanns APOKACH B MpOTOUHOI KYIDType. 


AONOMMIUTCAbHaH CCPHA ONBITOB BbIPALHBaHHA JIPOR Kell a MC1aCcOBBIX pac- 
TBOPAaX OAHOK HU TOH Ke (ycTAHOBMCHHO! BbIMe) ONTHMaIbHO; KOHILCHT pan 
(IPH CpeQHeM pa3sOaBaeHHu Meviaccht 1:17), 10 B yeOBHAX pa3/IHUHOll {10- 
SHPOBKH KHCOPOsa B Cpeze. BesleqctBue 3TOrO MpH HesocTaTKe aspallHH cpe- 
‘bl B NepBbIX OMbITax HakalivBanoch 30-—32 r/n npomm«eil H vacTD Caxapa 
“OpaxkiBaace Ha CNHPT, B APyrHX OMbITaX HakalIuBasloch ApoxKet 50— 
00 T/A, B TepBOM cwlyyae BbIXON ApOKKell Ha Caxap cocTaBAAA ue Gomee 
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Pacxo@ caxapa Ha 12 npeccosanHulx Opowxel Np GblIPUu{U6anUlL ApoxwHedd v MEAACCOBLLX pocmeopax C sbicoKOU KOKYeHMIpaKue NuUNamMeAoHols 
eeujecme np pasaudtou aspayuu cpedol 


ep eg a I 


O6uAbHAaAA AZpallLuaA (ONDIT 2) 
Cra6an aspauun (Ofbit 1) aspe ( 
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<4 : | ; em 
: Pacxoa MCcaac- | KoduuecTBO Apo: | i eee roel Puneet eee 
si | sea iy i axa- ; Ilotpedne- Yaesbunii wpu- Pacxog ca- 
{lotpeGaeno | ') le vb HbIE npH- Pacxog CaXa- i. Se a mee : , ip its PACK 
Uae ae Rae ee a r [poet powell | pa, rr : KO ee ipa, pocT pokkeli Napa, 1 
fe OF 1 Beero ; Upupoct 7 OG rE Beery § IpPupoct 
+ - i | - 
in We a8 Gti 6 Gg0 3,0 5 we, LO G6 13 P,15 0,70 
m aU |) 7 8 1,14 1,2 ees 4 i] 74 f7 147 Q,7U 
3 te [) 8.) 14 Pee: 0,6 ne. 3 1 ap I) ee, We 
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Baume nuTureraonwly BEWLCTS Hu POcr Opomw weu-cuxupomuyerog 201 
ee neal eae aaa a REA EES pee eS 
100%; Bo BTOopom — B YCIOBHAX OOWIbHOH aypaniit CPpCIbl OH TIPeBbllac 
200%. Takum o6pazom, Ne€pBaw NapTus po x«Keill KVAIbTHBHPOBaaCb B OTHO- 
CHTCJIbHO KOHILCHTPHDPOBAHHbIX Cpelax, B YCIOBHAX “acTHUHOrO cOpaxuBaHHa 
CaXapa, BTOpad — Oblia nomyuena B SCTOBHAX NOYTH NOHO aCCHMHASILHH 
CaXapa Ha KOMMOHEHTbI NpoTONMasMB 1 NPHDPOcT OHOMaccHI. Tlonyyucuupie 
OOpaslibl ApoK ae}; HCHOAD3OBaJIHCb Kak MOCeBHBIe B ONbITaXx BhIPalHBaHHAa 
APOKKEH MH OUCHHBAINCh M0 PeHCpaTHBHOH AKTHBHOCTI 7] CKOPOCTH pocta 


(Ta61. 3). 

J[pa 06pa3ila npoxwxKell 6bLIn MOs1yue- 
Nbt Mpi OAWHX H TeX *Ke yCOBHAX mta- 
HHA B lpolecce BbipawmuBanna, Konuen- 
TPauHA NHTATeAbHBIX BEWLCCTB, TAKHX Kax 


SSS SS ee 








S 





~ 
Caxapa, 30/IbHbIe HH  pocToBble  pe- $40 
INCCTBa, MHKPOICMCHTBI, CcocTaBaAa 3 RS 

S 


CPCHHCM OAHY HW TY *Ke BeIHUHNY, Tak Kak 
B OTEX ONbITAX B TeyenHe 12 yac. pacxo- 
(OBA 10 440 r onHnoli u To wKe wUe- 
TaCChl CO CpeCAHHM ee pa36aBIeHHeM Bo- 


Hononsexue @ 
BS 
Ss 


MAOH B CoOTHOIeHHH | : 17. Komnyectsno 38700 

BOSMYXa, pacxozyemoro na aapalluto cpe- 

‘ABI, 8 TICDBOM OILbITe ObL1O BIBOe MCHBbIUC, PAE foe Ge oo BG 
4€M BO BTOPOM, YTO TIPUuBeIO K Hakon-ie- EpemnA, yvacos 


HH1O 300 T zpowRxKell B HEPBOM C.1yYae, Ho Pie. 5. CkopocTb pocta apo Keli. Bpi- 
K 500 r— po BTOPOM (Ta61. 3); yqetb- pamenumx 5 , M€1aCCOBBIX pacTBopax 
UbIH PacXoX Caxapa Bo BTOPOM OFIbITC B anes aa ae aL 
CRARAGT AAD ABO eon TROFREH. CO- jpeg Me 25M 2: 3, eh 
CTaB.1A.1 440—450 mr na lp NPeCcOBail- F— 1228, 

IBIX ApOAOKeH. B nepspom ompire CaXxap 

PaCXONOBaJICA B OOIBLIOM H36bITKe xk Be- 

CY PacTYNWX Apo Kell WH coctaR-Ts71 700—850 wr na lr ApoA KOH. Takum o6- 
Pa30M, B Hle€pBoM omnpite Hapsly © HakOUWICHHEM IpOAKC NPOHCXOAHI0 COpa- 
*KHBANHE CaXaDOB, BO BTOPOM — CaxXap PacxXONOBaICA B OSCHOBHOM Ia MOCTPO- 
CHHe OHOMaCcCHI. 

B ietax nayuenis CKOPOCTH PoOcTa 3THX jABYX OOPa3UOB, OHH HeNO.Tb30- 
BAJIHCh “WIS MOCICAYIOUWX ONbITOR BPIPAULHBanist LPORKeH ia MeclaccoBLy 
Cpelax, NMpuyemM ckKopoctp HaKONAICHHA MacCcbl Toro y APYTOrO O6pa3una ne 
NPCACTABAATA CYULCCTBEHHOro PasM4HA (pac. 5). Ito nosporser yrBep- 
ALATH, UTO "LIS JLTHITC.IBHOrO KYIBTHBHPOBAHHA NPOK Kel OCHOBIEY YC.1OBH- 
CM COXPaHCHHA CNocOOHOcTH K ObICTpomy HOBOOOPa3zoRalINiO KICTOK ABLIACTCH 
OUPEMa Ibias KOHILCETPallIs BCOX KOMMNONCHTOB CpeTbI 


B bI BO JI bi 


l. «Ectreerpennoe cTapeHHe» APOAKCH-CaXAPOMHe Top, HaOHO Aa rouleees 
IPH HX BbIPAWHBaHHit Ha MOJFHOWeHHELx MCMACCOBBIX PacTBOpaX, OOYC.TOB CHO 
HELOCTATKOM MHTATC-IbUBIX BeILeCTB B cpewe B cTamin Ovpitoro pocTa Jlpox%- 
eH, 

2. Tipu NOCTYMICHHH B XPOXKKeBEIC KIeTKH NEAOCTATOUNOLO KOTHYeCTBA 
NHTA@TeJIbHbIX BeLLeCTB NP HaJIMyNn OOUNbHOL a3palluli CpeAbl BHOBb oOpa3y- 
fOULHECH APO MKEBbIC KIETKY HIPeCTePMeBaloT PIYOOKHe H3MeHeHHs: HOPMa.ib- 
HbId POCT MOJIOABIX KeTOK HapylulaeTca, B cpeye NaKameIHBaloTca Me.IKHC 
KHCTKH, HE CMOCOOHBIe K OLICTPOMY pa3MHoxKennto. 

3. IIpu KYJIDTHBHPOBaHHH pomwxKelt no BO3TVUINO-NpHTOUTOMy MeTO,LV 
CaXaPOMHleThL MOrVT JWInTesIbHO Pa3MHOMAaTHeA ¢ noctrosuol} CKOPOCTHIO 
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mpupocta Ovomaccbl UpH YCvOBIH HPaBHJIbHOH HO3HPOBKH pata ne 
WICCTB, PACCUHTAHHOM KaK Ha MpHpocT AporwxKen, TAK H Ha O MeHHbIe Pp 
acTYIeH APOKXeBOH Macchi. ; eo 
ge iar eretetee nine HaliieHa  JlO3HPOBKa  MOJIHOMLEeHHOH ee 
CpeAbl, CHOCOGCTBYIOULAN ATHTCbHOMV COXPaHeHHIO CKOPOCTH pocta CaXxaj 
MuleTOR. ONTUMashHOe cpenHee pas6aRnenve Mesaccel BOOH COCTABIACT 
1:17. CytiecTBCHUbIM SABYIAeTCA OJ KHAA KOHILCHTpalun Teac 
POCTOBHIX BEUICCTB H MHKPOIEMECHTOR, KonuyecTBo caxapa B — : 
cpenax He JO/DKHO ObITh HHKC 440 mr ua | pr apoKxKeu, sali geueties ee 
annapate 3a 1 uac. IIpu u36pItKe Caxapa YaCTb CTO MOKeET Hoan = 
ila CHUpTOBOe GpoxCHHe, OMHAKO HHTCHCHBHOCTD Ppa3MHOKeHHA AP 
30BHCHT OT HHTCHCHBHOCTH OpoOKeHHA. 
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I9, Lpyoaaney, H.H. TKauenko, 3.T. Heanoeba 


OCOBEHHOCTH CBPAX)KHBAHHSA JIPEBECHbIX TUJ.POJIM3ATOB 
APOHOKAMH SCHIZOSACCHAROMYCES POMBE 


(Beeco3Hblit HaydHo-nccenoBaTerbCKHt HHCTHTYT 
THAPOH3HOH HW Cy/IbDHTHO-CNHPTOBOH MpOMbIULIeHHOCTH) 


COpaxKHBalNe APCBECHbIX THAPOMUZaTOR Ha CNUPT B THAPO.MI3HOH Mmpo- 
MBILIVICHMHOCTH OCYHKCCTBACTCA HEMPePbIBHbIM CMOCO6OM 6poKenua C HCNOWMb- 
SOBAHHCM Pa3JIH4HbIx pac Sacch. cerevisiae. 

AMHTeAbHOC HCNOMb3OBAHHE STHX APOR«Kell B OPOAMIbHBIX YaHaXx 3aBoO- 
OB CNOCOOCTBOBAaJIO ycNeiwHOMy MpucnocobleHuIO HX K CYLLeCTBOBAHHIO 3B 
CICHH@HYCCKHX YC/IOBHAX APCBECHbIX ruApomUsaTos. Ilepepog npou3sBoACcTBeH- 
HOrO OpOxKeHHA Ha OTCeICKUHOHHPOBaHHble Ayuumme pacpl Sacch. cerevisiae 
(Jlennurpagckan 33, Kauckasa 2, Apxanrenpckaa u ap.) cnoco6cTBoBaa m0- 
SBUUCHHIO BbIXOa CNMPTa, NPUPOCTY ApORKKeH HM COKPALLEHHKO TWpPoOOsKIt 
TCJIBHOCTH OpomKenwa. | 

B nocaequne rogpt (c 1949 r.) ormeuaetca nosBleHHe B OpOsHIbHBIX 4a- 
aX HOBOrO, CNOHTAHHO Pa3BUBaollleroca BO3OYAHTeIA OpOKeHNA H3 poRa 
Schizosaccharomyces. 

IlosBJieHve NOBOTO Mposyuelita cupTa Ha6OAaeTCA Ha 3aBOax, pacno- 
‘IOMCHHBIX B Pa3HbIX KJIHMMATHYCCKHX YCJIOBHAX. Tak, HOBbIC APOXKXKH MO1HO- 
CTbIO BbITCCHHJIM AKTHBHbI€ M€CTHbIe pachl Sacch. cerevisiae, Ha KOTOPbIX 3a- 
BOMbI O€CCMeHHO paOoTan B TcYeHHe 7—9 seT, Ha XopcKom (Jlaspuul Boc- 
TOK, AaOaposcKuh Kpaii), KancKkom (BoctouHas Cu6upp, Kpacnospckuii 
KpaH) Hu ApxaHrebCKOM THApomH3HbIX 3aBomax. Sacch. cerevisiae, 
H@ KOTOPbIX OblIO HadaTO MpON3BO,1CTBeEHHOe 6poxwxeHHe Ha HOBOM Kocp- 
BHHCKOM THApOW3HOM 3aBoye (Cpeanuh Ypaa, Ilepmckaa o6nactb), oKa3a- 
SIMCb Yepe3 TOA BbITCCHEHbI posomM Schizosaccharomyces. 

SNauHTebHOe pasBUTHe STOT PO APO «Keli MOEN TakxKe B 6pomHb- 
MbIX uaHax JlenuurpagcKoro, CapatopcKxoro wu Cerexckoro§ (Kapeab- 
ckanh ACCP) ruipom3Hbix 3aBoyos. Cogepxanue Schizosaccharomyces 
2B MPOHSBOACTBeEHHbIX PORK KAX B ITHX CHYyYaAX MocTHrasIo 5—15%, Ho B 
1aIbHeHWeM Ha6.110/laOCb HX OTMApaHnue. | 

Hoppe ZpowkKH CbLIH BELICICHbI H ompeqetenbr Kak Schizosacch. Pombc 


{puc. 1). 

B Mpov3BOACTBeHHbIX Opaxkkax, KaK H Ha COMOZOBOM cycle, B OCHOBHOM 
HaAGMOAaINCb JWIHHMbIe NaOUKH pasmMepoM 18X3-—-4 u 204 uw. Pee BcTpe- 
UalHCb OO.1ee AIHHHbIe TaTOUKH —- 264 — 1 KopoTKHe — 104 u. 

Tlospaenne Schizosacch. Pombe 8 OpOAWIbHbIX 4YaHaX Pa3NHUHbIX THA- 
POMH3HbIX 34BOJ0B B KaUeCCTBC BOSOYAUTC.IA MPOH3BOACTBEHHOTO CUHpToBoro 
OPOXRKeHHA CTABUT MOA COMHEHHE TOCHOACTBYIOUlee B JINTepaType mpekcTapie- 
“ilfC O TOM, UTO STOT POA Apo *KeH BcTpcuacTca B TPOMHYeCKOM, cCyOTponn4e- 
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CKOM H YMepecHiHOM KIHMaTaXx. CraHOBHTCA ACHbIM, YTO 9TH APOMRAKH MOABIA- 
IOTCH HB 6O.1ee CYPOBbIX KJHMAaTAaX — KONTHHENTAIbHOM, PC3KOKONTHHEHTAIIb- 
HOM H CCB@PHbIX YaCTAX YMepeHHOro. 

Kpome Toro, 3TH POKKH CHOCOOHD! PasBHBaTbCA He TOJIbKO Ha 3aTOpaX 
H3 MHULCBOrO CbIPbA (COMOAOBbIX, KAPTOMECJIDHbIX, 3CPHOBBIX, MPOCAHHIX, H3 Ca- 
XaPpHOro TpOCTHHKA), Ha MIOAOBO-ATOAHbIX COKAX, PPYKTOBHIX TeCTaX H KOH- 
(beTHbix Maccax (Henomusiaa 1 Py6ancsuy, 1938; Craqunuenko, 1940), Ho 1 
Ha HCKYCCTBeHHBIX, Ooslee GeMNbIX MHTATeIbDHBIX CyOCTpaTaxX, KaKHMH ABAIA- 
IOTCA JIPCBCCHbIe THAPOAN3aTHI. 





Puc. 1. Schizosacch. Pombe wa rnujApoan3ate 


Ilo s1HTCpaTYPHBIM jaHHbIM, pO2KKH U3 poga Schizosaccharomyces pa3- 
“UTYHO OILCHHBAIOTCA KaK BOZOYAHTEIH CIMPTOBOTO OpOKeHHA: B TO BPeMA, Kak 
omHH aBToppt (Lkep6akop u Monosa, 1934; Cutaukos, 1937; KproukosBa i 
Muuep, 1951; Kyapsapues, 1954) npusnaior nX AKTHBIBIMH CIMpTOOOpasoBa- 
TedIAMH, Jpyrue (Schukow, 1896; Kupos i JleuquHcKkasd, 1937; Komaposa, 
1937: Uanenko, 1941) ykKa3biBaloT Ha MONMKCHHbIH BbIXOJ, CIHPTa y STHA 
{porkxeli mo cpanneuntw c Saceh. cerevisiae u Sacch. ellipsoideus. Mcnob30- 
BaHHe Schizosacch. Pombe Bp cmecu c Sacch, cerevisiae BO MHOTHX C.Ty¥aAX 
NaBaJlO YUMA Pe3yJbTATHI, YEM KaKat H3 HCMbITANNbIX Pac B OTCJIDNOCTH. 
Schizosacch. Pombe, pa3sBuBaxonlMecA Ha APeBCCHBIX PHAPOMMBZaTAX (KEJPo- 
BbIX, COCHOBO-JIHCTBEHHBIX) H BbITCCHHBINHe H3 OPOsLHJIbHBIX YaHOB Sacch. 
cerevisiae, ABAAIOTCH JUCPPUYHbIMH CHHPTOOOPas0BaTCIAMH, KOTOPbIe H3 pab- 
IhLX KOTHYeCTB COpoxennoro caxapa (PB) jaloT Gouece BbICOKHH BbIXOJ, CIHP- 
yA, H@KCAH AKTHBHBIC MpOWSBOACTBeHHbIe pacbl Sacch. cerevisiae (TaO.1. 1). 

Tak, Schizosacch. Pombe u3 100 xr cOpoxenHoro caxapa jjaloT 57—99 «1 
cunpta, Sacch, cerevisiae -—— 52—6d4 41. 

Horpe6ucune caxapa H O6pa30BaHne ClMpTa B Mpowecce OpomRennA Mpo- 
TekaecT (Opa3y4qO AaKTHBUee Y Schizosacch. Pombe. 

[[pososWlHcb Wa6sHOMeHHA 3a CKOPOCTbIO COpaxKHBaHHA KeAPOBOrO FUAPO- 
ngata OOOHWMH posamMu pox xKel. U3 mpousBoycTBenHblx pac Sacci. 
cerevisiae HCnO/1b30BaIHCb JIBe: aKTHBHAad, COpaxkuBalollan radaKTosy (Jic- 
MnurpaycKad 33), 1 Go1ee c.1a6aKs, Ne COpaxkuBalollad 9TOT Caxap (Xopckaa). 
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OcobexHocTu COpamuseanis Opesecnotx eudpo.usuroy Opomwumu 205 
an as 
Ta6Ouanua 1 
CoOpancueaatuc CUCPOAMUBQINU 6 ZQBLOCKILY YCAOCUAN PABHLIMIL OPOHHCAMU 
Cy ce.10 bpaxnka 
ae . Buixon cnH- 
JL pOAOKH KucaorTruocts, KucaorT- sc | 
pH jMa 04H. NaOH} 9-” pil } nocte, ma | PB, % mabe ee [CnHpr, A ii ee 
Ml GPaKKi as 0.1n. NaOH | Ee Ge. Or ESE ei pa, 
= a ee en ea er kk ee 
Sacch. cerevistae . A,2 20 2,5414 6 17 0,60) 1,94 1,92 D245 
Schizosacch. Pombe \4,2 20 2, 49/3 ,9 ae | O04 1.95 AS 08 ,7 


JlpoxOKH BUOCHAHCh B PHAPOH3SAT B KOTHYCCTBE 10 r/a. Uepes Kaxkapie 2 ya- 
Ca B Opakke onpexeasuucp Caxap if CNHpT. 
Pe3WIbTaTbl ONBITOB NPeACTAaBIeHDI ta puc. 2. 


PB % 
PE % 





3 

S 5° Ss 

Sy’ Se? 

a Q 

aS =8 

SQ/ e3/ 

Ss SS 

LOO cS 9 

4 6 8 2 4 6 
BDemMx OPOOREHUA, UCI EDEMA OPOMEHUAR, VACb) 


Puc, 2, [unamuka cOpaxkuspanua MIApOsH3aTa Schizosacch. Pombe ww yexoto. 
PBIMH MPOH3BOACTBEHHBIMH pacaMit: 


“lL. - Sacch. cerevisiae (paca JleHunrpagcKkan 33); b-—- Sacch. cerecvisiag (paca XopeKxan) 
/ wn 3— norpe6renue caxapa; 2 Hu 4—- o6pa30BaHue ciupta; f uw 2—v Sechiz. Pombe: 
3 u 4—y Sacch. cerevisiae. 


Kak BHAHO, WH30CaXapoMHLleTHI SHEPrHunee MOTPeO.1AIOT COparmkuBaeMbll 
Caxap ApeBecnhoro cycla u OblcTpee o6pa3yior CHHPT, Heke CaxapoMHle- 
Th. TlocueqHue MOryT WocTHUb TOIL «Ke KONMCHTPauHH CNHPTa IPH yWIHHeHHI 
cpoka OpoxKeHHA oO 24 yac. 

B MpOW3BOACTBEHHEIX YCOBHAX MPH HCHOJIb3OBaHHH HelMpepbIBHbIX CHOCO-. 
OoB 6poKenna CIHPpTOOOpasoBaHHe y IIM30CaXaPOMHUeTOB TpoTeKaer eure 
aKTHBHEe: MOUTH BeCb COPaKHBaemMblii CaXap OKa3bIBaeTCA MOOHJIH30BaH 3TH- 
MH APORMKAMH, KAK TOKO APO KEBAA CYCICH3HA NONaLaer B THAPOMH3atT, <1 
OKOHNNATCIbHad KOHICHTPallua CNHpTa B OpaxkKe YCTaHaBJIHBaercH B Opo- 
A\MJIbHOW OaTapee uepe3 3—3,5 yaca. | 

YcTaHoOB.1eHo, uTo | xr APORREBOK Maccpl Schizosacch. Pombe z IIPOH3- 
BOACTBCHHBIX YCJIOBHAX COpaxuBaeT 10—12 xr Caxapa B CYTKH, B TO BpemMaA 
Kak Sacch. cerevisiae B 3tux xe YCJIOBHAX MOMKeT COpomHTh 7,5 xr. 

BaxkHo 6bLI0 ycTaHoBuTD, He HPOHCXOAMT JIH MOBBILICHHOTO BbIXOAa CIUp- 
Ta 3a CueT COpaxkuBaHHA Apyrux yraeBosoB THAPOJH3aTa, KPOMe rekco3. 

J{aBHO H3BeCTHO, YTO post Schizosaccharomyces npousBojntT bo.ee rayoo- 
koe COpaxKuBaHhe MHBHOrO cycwla, ye Saccharomyces, ucnoib3ya IIpH 3TOM 
H€ TOABKO AH- H TPHCaXapHJIbl, HO H Gosmee CAOMKHBIC Yre1eBorb (Kypasies, 
AratTos uv Ksonkosekag, 1947). 

Schizosacch. Pombe, pritecuusiine 13 OPOAWIbUbIX 4YaHOB rHApOTH3HBLN 
3aBonoB Sacch. cerevisiae, Ttakxe cnoco6bupl rIyOOKO BbIOPaKHBAaTb IHBHOE 
cyC1O0 € OO6Pa3s0BaHHeM BBICOKUX KOHIeHTpaUuit cnupra. 

Hwke lpuBpogatca jaHnubie (Ta61. 2) no c6paxuBaHHO MHBHOrO cyc.la 
Hav60.1ce AKTHBIIbIMI, PacaMH OOOHX POAOB TpomxKeli. Onpeseenue yriepor- 
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HbIX [py B MHBHOM cycule JO O6pOXCHHA WH MO OKOHYAHHH ero TPOKSBOAMIOCT 
6e3 FHApPOMH3a MH NOcde PHApOHsa 1%-Hoft HCl p Teuenve 5 MHH. MIpH 70° 
u 3. "ac. B KHNaulel BOAAHOH OaHe. 

Ta6anna 2 


COpamcusanue yenesodoe nuerozo cycaa npouseodemeenHbiMu pacaMmu 
Schizosacch. Pcmbe u Sacch. cerevisiae (6 %) 


Yrucnonp AO SFOKeHHA |S TACBOAbI MOCe OpomRcHHAR 
as aes ce A SR ee en eS 


V6bIb CAXapOB 
ee 


TOC Ire nocJe 


§ MHH. | 3 uac. mocae 
ApowoKu 6e3 TH-| pyapo- | PHTpO- 3 yac. | CUHPT. 
1pO1H34 | pusap | sH38a B| 6e3 rH- | THAPO- OORCME. 

1 %-not [3 %-HOK |AposKsa JIH3a B o 

HCi HCl 3 %-HOK 
ee Ree: ee eee ee Seek Oe 
Sacch. cerevisiae. ...-.-. +) 3,76 4,41 ; 8,24 | 2,73 3,97 | 2,34 
Schizosacch. Pombe. ..... - 3,76 | 4,41 8,24 | 3,43 | 5,94 3,30 


Yraepoliad uacTb APeBeCHbIX THAPOH3aTOB COCTOHT H3 TeKCOS, TIGHTO3 H 
MaO H3YYCHHBIX Yr1CBOAOB, HHBepCHA KOTOPbIX B 2% -HOH CepHOH KHUCAOTEC 
B TeyeHHe 3.4ac. B KIUMAMEH Oane yBeJIHYHBaeT KOJIHYECTBO cOpaxuBaemoro 
caxapa B JpeBecHOM CycuJie (Benseackni, 1955). Muorza JLONOJIHHTCJIbHbIH 
rH{poH3 B YKa3aHHBIX YCJIOBHAX He MpUBOMMT K IpHpallenHio caxapa B PH 
poulH3aTe, HO IpH cOpaxkuBaHun Takoro CyCila BbIXOJ, CHMPTa YBeJIMYNBaeTCH 
(ra6a. 1, onpit 2). Bugumo, HCHHBePTHDOBAHHbIH NOJMCaxapH o6.1ayaeT pe- 
AYUUNPyOuleH CMOCOOHOCTbIO UM OMpeheieTcA B IHApounzate Oe3 HHBCPCHH. 
TlpH WHBepcHH OH MepexOAMT H3 HecOpaxkuBaeMoh (popMbl B COpaxKHBaeMYt0. 

Comepxkatve HCHHBepTHPOBaHHOrO Caxapa B APCBECHOM cycle KOJeOseTCH 
ot 0 0 15%. 

UTo6bl BLIABHTb CMOCOOHOCTh WIH30CaXaPOMHUCTOB cOpaxKUBaTb MOUCaxa- 
PHI THAPOJTH3aTa, STH APOHKU 3aCeBaCh Ha H@HHBEPpTHPOBaHHble WW: 
BepTHPOBaHHble ALpeBecHble cycA (ra67. 3). 


Ta6auua 3 


COpaxcueanue HeuneepmupceanHozo U UnBepMuUpOBAHHoce 
2udposucama Schizosacch. Pombe 


ee eee 


Ilocne 6pomeHHaA 
emer Re eee ae er 


Ne | PB no 6po- 














ombita PuApon3art *WCHUSI, % PB, % cnupT, ‘aa 
SU CEE crrns en 
j Tlo HHBepCHH © 2,04 0,70 1,10 
Ifocne . 2,70 0,69 1,14 
a See ee eran Se 
Z Jlo nHBepCcHH 3,68 1,38 i520 
Tlocne , 3,68 1,38 4,49 


Kak caenyet v3 Ha6mogeHHl, WM30CaxXapOMHHCTHI He CHOCOOHbI cOpaxki- 
BaTb HCHHBePTHPOBaHHble yrJleBOAbl. 

Tlonyuenve Oovsiee BBICOKHX BbIXOZOB CIMPTa IIpH COpaxHBaHHuH FHAPOUI- 
3aTOB 3THMH ApOKKAMH OODACHACTCH, BHAHMO, TEM, yTO B Ja@HHOM c.1y4ae 
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mpouecc CHMpTooopasoBanuA MpoTekaeT 6e3 HaKoMNseHuA TakOrO KomMNeCTBA 
NOOOYHBIX IPOLYKTOB, KOTOPde HabwOLaercs Mp HCNOb30BaHHH Sacch. ce- 
revisiae (YTeuKoBa-Panian, 1954). 

Mutepecuo TakxkKe OTMeTHTb, TO CnupTooOpa3oBalive Ha rHAposusate mpo- 
TCKdeT B Pa3HbIX YC/JIOBHAX KHCJIOTHOCTH, B 3ABHCHMOCTH OT NIPHMeCHACMBIX 
‘pomwx«ei (Tabu. 1). KOHLYKTOMeTPHUeCKUM THTPOBaHHe€M YCTA@HOBJIeHO Co- 
A€p2KanHHe CBOOOAHBIX WH CBASAHHBIX OPraHHyeCKHX KUCAIOT B Opaxkke, a Takxe 
oOulee HX KOTHYeCTBO (puc. 3). 

Schizosacch. Pombe ppt3piparor NOAKNCeHHe Opaxku. TlosppmenHag KHC- 
OTHOCTh YCTaHaBIMBaeTCA B MepBbIe yacbl OpoxKeHHA H OGycOBAMBaeTCHA 
OOpazo0BalHeM CBOOOANBIX OpraHHyecKHX KHUCIOT (puc. 2). C6paxuBanue 


bl, Mé 





Sonu yecm6o sucnom, 
S 
S 


0 4 6 
EBpema bpomenun, vacel Bpemr OpowenuRn vacor 


0 Ze 4 6 


Puc. 3. KucnoTroo6pa3osanue NpH cOpaxkuBaHnn rugzpomn- 
3aTa@ B 34BHCHMOCTH OT MPpHMeHsAeMBIX Apo Keri 


/—o6ulee KonwyecTBO KucnoT: 2 — CBOOOMHbIE ~=KHCHOTHT: 
_ 3 — CBA3aHHbIe KHCAOTDI 
A — Sacch. cerevisiae (paca JlenuurpaacKxan); 5 -— Schizosacch. 


Pombe (paca XopckKan) 


PHAPOAH3aTa MPOH3BOACTBCHHbIMM pacamu Sacch. cerevisiae CONPOBOwK aeTCH 
CHH?KCHHEM KHCJIOTHOCTH B 6paxkkKe B PpesyJIbTaTe MOTpeOJeHHA Oprannyeckux 
KHCJIOT PHAPOJU3aTa H TeX MaJIBIX KOMHYeCTR OPpraHHy¥eCKHX KHCJIOT, KOTOpPBIC 
OO6pasylOT 3TH pow B Hatase OpoxKeuua. 

Bowlbloe Bluse Ha BbIXOA CNHPTa H PasMHO*KenHe [poRx*ell OKasbiBact 
HavaJiblad KHCJIOTHOCTh J[PeBeCHOrO cycvla. 

FALANTesIbHbIe Ha6JIOLeHHA 3a OpOKeHHEM B MPOH3BOACTBEHHBIX YCJIOBHAX, 
BbISBIBACMBIM Schizosacch. Pombe, YKaSaJIM Ha BOSMOXKHOCT MepepabotKn 
THAPOJH3aTOB WaxKe c pPH=3,9, 

Han6onee akTiBuoe BbITecHeHue CaXadPOMHUCTOB H3 6POAHJIbHbIX 4aHOB 
NPOHCXOAHIO TakxKe NpH cOpaxnpanun PHIPOMH3aTOB Cc pH=3,9. Sacch. 
cerevisiae AKTHBHeCe OposAT pu pH = 4,2—4 5; MPH STOH KHCJIOTHOCTH BexeT- 
CH OpOKeHHe Ha PHAPOMHB3HDIX 3aBONAaXx. 

B.tusuue pH va pprxon CNHPTa H paS3MHOKeHHe WpomR Kell U3yyaNOch Tak- 
Ke B a60PaTOpHbIX ycvIOBHAX. JpoxKH, BbIPALeHHble Ha cmecH rHAposH3a- 
Ta H MHBUOFO CyCla, BHOCHIHCb B PHAPOuU3aTbI Pa3HOH KHCJIOTHOCTH B KOWIH- 
“ecTBe 1O—18 r/a, Bpoxkenne uwio IPH Temnepatype 32—33°. Cpasy no oKon- 
WaHHH Opaxkka oTAeAach Ha WeHTpudyre oT zpomxeii, KOTOPbI€ BHOBb 
3ATHBaIHCb CBEXKHM THAPOJH3aTOM C HYKHbIM pH, nogorpetbim yo ykasau- 
HOH TeMHepatyppl. 

TakuM 06pa30M, Ha OAHHX TeX Ke APOMKKAX CTABHJIOCb HECKOJIbKO Opo- 
*KEHHH, YTO MO3BONATO GOCE MONHO BbIABHTb SHaYeHHe HCCeLyemoro 
(bakTopa Mp AWIHTebHOM ero BO3eHcTBHH. IIpn stom 6pwio OTMeYeHO, YTO 
aKTHBHOe OpoxeHHe Schizosacch. Pombe MPOH3BOAAT B ROCTATOUHO WIHpOKOM 
HHTepBalle pH — or 3,9 no 4,4. 
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OxNako MposoaKUTeIbioe BexenHe G6pomennA npH pH=3,8—23,9 sayep- 
20KHBaeT Pa3MHOMKEHHE JLPORRKeH; BOSPaCTaeT KOJIHYECTBO MEPTBbIX KJIETOK. 

TlopbliuenHe KHC.IOTHOCTH rHAposu3atTa Wo pH=3,9 y Sacch. cerevisiae 
Waxke Ha He€CKO.IbKO ¥aCOB COMPOBORMaetcA OO.ALMIHM HeLOOpoAOM It SHauH- 
T@JIbUbIM OTMHPallHeM KJICTOK. 

Tloapaenue B OpouabubIX YalaX FHAPOMH3HBIX 34BOJ0B APORAKelt H3 Po- 
na Shizosaccharomyces yale Beero HaO.1ofaeTcA B Telyoe BpeMA Tofla. 
B sToT NepHo,, B OPOMHIbHbIC OTACICHHA, KaK UWpaBH.10, NMocTynaeT cycvo c 
NOBbILICHHOH TeMMepaTypoH Wo 83—35°. 

B TeX Pp@AKHX c.1Ty4aAX, Kora saccleHHe OPOAH-IbUbIX YaHOB POOM 
Schizosaccharomyces MponcxoHWO He B TelO€ BPpeMA roa, YCTAHOBTEHO, 
UTO B STOT NepHOA Ha 3aBOMe MPOHSBOAK-IOCh COPaKUBalihe THAPOJA3ZaTOB C 
NOBbILIeEHHOH TeMMepaTypou. 

B ra6.1. 4 NpHBOJATCA JaHuble O B.IHAHHH pa3JIMYHbIX TeMIIepaTyp Ha 
COpaxkuBaHHe CaXapOB, BbIXOJ, CIMPTA H pasMHO*Kenne WpoxK*KeH MPH tepe- 
paOorke THApo.1H3ara. 

ONBITHI CTABH.IHCb NO ONHCAHHON BbILe MeTOAHKe. 


Ta6.Hua 4 


Bausnue meanepamy pol Opomwenua Ha eolxod cnupma (@ %; 
PB 6 cycae 2,87%) 





Bpaxkka 


{] 6pomcnHe VI 6pom: HHE 





Temilepatypa os 
6pomcHHA, Ppad. - 
| 


PB | CHUpT PB | cuupr | NpHpOcT Apow Reh 


23 — 30 0,77 | 1,27 | 0,60 | 1,28 131,0 
33 — 34 0,54 | 1,29 | 0,56 | 1,30 142,0 
39 — 37 0,5 


4} 1,31 | 1,40 | 0,66 —30,0 


B nepBbIx OpoxKeHHAX, Kak cCleLyeT U3 TaOHUbI, NOBBILWeHHe TeMMepaty- 
Dbl CNOCOSCTBOBaAAO YBeJNYeHHIO KOHUeCHTpalHH cmupta B Opaxke. Jlyumue 
DC3yIbTATbI NOJTYYeHbI MPH BeLeHHH GpoxeHHA UpH 386—37°. Pu6embHoe BAHA- 
HHe STOW TeMMepaTypbl cKasbiBaetca mo3x%Ke. B VI OpoxeHuH Hadstosaercsr 
MACCOBOe OTMHPaHHe APORKMKEBHIX KJETOK, MOBbIMAeTCA HeOOPOA H Pe3KO 
CHH2KaeTCA KOHICHTPallus CIHPTa B Opankke. 

Han6ouee 6 aronpHATHa WId GOpoxKeHHA H pasMHOMRCHHA STHX APORKKel 
remnepatypa 33-—34°. Bpixoy, cnHpTa B 3TOM C.Jly4¥ae BbICOK HW YCTOHUHB, a 
MpHpocT ApoRxKeli cocTaBaeT 142%. 

TlonmKeHue Temnepatyppl Wo 29—30° u, B ocoGeHHocTH, 0 25—27° BbI- 
3bIBaeT YXYAWeHHe MoKa3zaTeleH MO OpORenHloO H 3ajlepKHBACT PAaSMHOMEHHE 
1WH30CaXapoMHUeToB. Kpome Toro, CHMKEHHe TEMMepaTYPbI OPORKCHHA JO 25— 
27° TIpHBOAMT K MOABJICEHHIO B 3aBOJLCKHX OPOAMIbUbIX YaHaX SNePrH4HO pas- 
MHOXKAIOULUXCH CAXAPOMHLLETOB. 

Schizosacch. Pombe pa3muorxmkaloTca MedJIeHHO. B akTHBHO OposALleM 
PHAPOMH3AaTe B 3ABOACKUX YCOBHAX HACuHTHIBalOTCA 4—5% KETOK B COCTOA- 
HHH JeJleiHaA, B TO BPCMA Kak IIPH HCHOJIbBSOBaHHH Sacch. cerevisiae B Kaue- 
CTBE BO3OYAHTCIA HPOH3BOACTBEHHOTO OpOKeHHA B COCTOAHHH TMOUKOBaHHA 
HaxomHtTca 18—25% jporKKeBbIX KJICTOK. 

3a 4—5 cyroK np nenpepbipHoM Opoxkenun MpupocT Maccpl Schizosac- 
charomyces coctapaneT 125—142%. pu Gecnepe6otvoh pa6ote Oposuab- 
HOrO OT/eeHHA STOT TWpupocT BMOTHe KOMMNeHCHpyer eCcTeCTBeHHOC 
OTMHPaHHe HW MpOHSBOACTBeEHHBIC NoTepH Apoxwkxel. Hapyuienua TexHomoru- 
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HSCKOPO pexKHMa — HeCBOCBPeMeHHaA Momaya cyca, yAuuuenue BPpeMeHH 
MpeOblBaHHA pox x«Kell B BbIOpoxKeHHOL Opaxkke, TakxKe Kak JWINTebHOe No- 
BbINIeCHHe TeMHepaTypbl OpOKeHUuA HIM BbICOKaA KUCAOTHOCTH MpHBOAAT K 
PCSKOMY YBEJIUUCHHIO M@PTBBIX K1eCTOK H kK HeOCcTaTKy Apo x*ell Ha I pou3- 
BOACTBe, OcoOecHHo GombINOe BMAHHe OKa3bIBaeT HapylwleHHe pexkuMa MuTa- 
HMA 2 powKx«Kell. 

HapattusBanne Schizosacch. Pombe x APORKMKEMATOYHDIX OTNEeHHAX TIO 
PCKUMY, IPHHATOMY MIA PasSMHOXKeHUA APO Keli B CMUPTOBOL MI POMBIILLJIeH- 
MOCTH, MpoTekaeT KpaHuHe MCJWICHHO. 

Hoc na6stogaetca mpu cOpaxupanun ruipoM3atop Sacch. cerevisiae. 

Ja Te xe 4—5 cyToK B ycaoBuAx 6pomenna Hapacraet 190—200% azpox- 
akeBou Macchi. Tlossisiotca n36bITOUHbIe ApoRxKu, KOTOPble CHCTeMaTHUeCKH 
BEIBOAATCA H3 OPOLMIbHBIX YAHOB, H BOSHUKAeCT BOMIpoc Oo PallHOH@JIbHOM Hc- 
NOMb3OBAHHH STOTO OTXOAa OpOANbHOTO OTZe/eHHGA. 

HakomicHHe Wit MpOu3BOACTBCHHDIX Leet} HYKHOrO KOJIHUeCTBA 
Schizosacch. Pombe spanetca oven TPpYHOCMKHM H WIMTeIbHbIM Mpoweccom 
ATA MPOMbUNVICHHOCTH, B TO BPpeMH Kak HapattuBanue Sacch. cerevisiae ye 
npeAcTaBsAeT 3aTpyAHCHH. Schizosacch. Pombe secbMa ueycrotiuns npu xpa- 
HeuHH. CH ApouIM3HaA MPOMBILLIIeHHOCTh He pacnowlaraeT B HacTOAulee BpemaA 
HaCKHDIMH CNOCOOaMH XPaHeHNA OObLUX KOMHUeCTB 3THX ApoK«en. Yc- 
NCmiHO MpHMeHHeMble fia Sacch. cerevisiae cnoco6pr XPaHeCHHA OTMBITHIX 
APOMKEH NON BOOK HH B MPeCCOBAHHOM BUA B XOJOAMABHHKax mpH +4° 
OK@3bIBaloTCH He MPHrOAHbIMH JWid Schizosacch. Pombe. B 3 tux YCJIOBHHX 
uepe3 2—4 CyTOK OCTaIOTCA CHHUYHbIC KUBHIC KJIETKH, 


Takum o6pa3om, pu paccmotpenun BONpOca O pa3BHTHH O60HX pozoB 
ApO% Ken Ha APeBeECHOM Cycle YaCTHUHO ye BHINCHMIOTCA TIPHUHHBI, COCoOb- 
CTBYIOWHC BBITCCHCHHIO 43 OPOAWIbHbIX YaHOB FHAPOMH3HbIX 3aBON0B HCHOBI- 
TAaNHbIxX MPOHSBOACTBCHHBIX Pac CaX4POMHUCTOB IWH30CaXapOMHUeCTaMh. 


Dapuad W3 3THX MPHUNH 3akOUaeTCA B TOM, YTO INH30CaXapOMHLeTHI, 
ABMAACH STCPTHYHeEHLMNMH CHHPTOO6pasoBaTesaMn, Cpa3y OBaeBaloT BCeM 
COPpaKHBaCMbIM CaXapOM HM CTaBAT CaxapOMUHIleTbl B YCJIOBHA MOINOrTO rouo- 
Zanund. Ha sro ykaspipaeT Take MUKDOCKOMMUeCKaA KapTHH@: K&aK TOJIbKO 
B Opaxkke MOABJIAIOTCH WM30CaxapoMULleTHI, O6O.0UKA CaXapOMHLIUeTOB yTOU- 
WlaeTCH, MPOTOM1a3Ma MpHoOpetaeT BHaYasle KpyNHO3epHHcToe cTpoeHue, 3a- 
TCM KOMKOBaTOe H OKpallHBaeTca B Oypblit UBeT, a KICTKH coOupaiotca B 
XJIONbA HW BbIMNaaIOT B OCAAOK. 


Oco6cunHo 9HeprH4yHo nNoTpebteHue Caxapa Mu OOpa3oBanHe cnupta y wH- 
SOCaXAPOMHUCTOB MPOTeKaeT B YCJIOBUAX HeNpepbIBHOrTO 6porKenna. 


CylICCTBCHHbIM TIDPCHMYLCCTBOM IUH30CAXaPCMHUeTOB ABIACTCA TakxKe 
CHOCOONOCTh Pa3BUBaTbCA B THAPOMM3aTAaX C NOBBIEIEHTOT KHCJIOTHOCTbIO H 
reMMcpatypoH, B TO BPCMA Kak JWIA CaxXapOMUeTOB 3TH yYCJIOBHA TYOUTCADHBI. 

HM, WakOHCH, IPOAYKTHI %KU3HCAeATCbHOCTH IH30CaXaPpOMHULeTOB, Pa3Bu- 
BaroulnecH Ha THAPOJIH3aTaXx, ABJIAIOTCA TOKCHUCCKHMH WIA CaXAPOMHLeTOB. 

Bbiuio 3aMeucHo, UTO THBHOe H APCBCCHOe CYCJIO, COPOKCHIOC WH30Caxa- 
POMHTCHAMH, TCpxeT MPHATHbIN COMOLOBLIN HH (pPYKTOBDIIT 3anax, XapaktTep- 
IbIH JWI Oparkek, MOMYYeCHUbIX Ha caxapoMuletTax, CoulofoBoe cyco mpHo6- 
peTaeT MPH 3ITOM «MycToH» Bkyc. 

J\18 BbIACHEHHA BOMpoca O TOM, Kak BJIMAIOT NPOAYKTbI KU3NeCLCATeJIbHO- 
CTH IWH30CaXapOMUMeTOR WH CaXaPOMIMeTOB ApPyr Ha Apyra, OUbIT cTaBHacy 
CACHYIOLMHM OOpa3om. Tuyposmusat cOpaxkuBaica OTLeAbHO O6OuMH poOaMil 
APOKKeH. Satem 6paxkKa OcBOGOKAalach OT APOMKKEBHIX KICTOK LeHTpHdy- 
THPOBAHHCM WIH uJbTpauuell, HW B (bubTpar OGaBAAIOCb 2,0—2,5 % 
rJHOKO3BI. 


14 Tpyabh Hu-ra muxpo6uonorun, shin. 6 
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TIpou3BolMica MoceB CaxXapOMHLCTOB M INH30CaXaPOMUICTOB Fa Opaxkky,. 
BbIOPOKCIHY!IO CAXAPOMHILCTAMH, a TaKxKe Ha 6paxkky, Nomyyennyro oT copa- 
*KUBAHHA IWH30CaXapOMHLeTaMn. 

Pe3y-IbTaTbl ONDITOR pelea sei! B TAG. QD. 


Ta6Gmuna oO 


Baunnkue npodyKkmoe w#usnedenmeabHocmu Wisc CaxapoMUh CMOG 
u caxapomuyemce Ha eoixod cnupma {6 %) 
I 


HoccB B 6paxkky, BLOpow( HHYIO 


A 
caxapoMHI[cTaMH WH3OCAXaPOMHL Tamu 


ET 


Apom«Ku p QuaeTpate 








{ 
{ 

PB (Gna) PB : cnupT (o6b¢M) 
oe 
VicxonHan cpefa......- 2,47 4,24 2,49 1427 
Sacch. cerevisiae... .. . .| 90,90 2,20 0,75 1,44 

2,24 0,53 CARA 


Schizosacch. Pombe ... . cee 
\ 


Tvuoko3a, Biecelliiat B Opaxkky, MosysenHylo OT COpaxkuBallnA PHAPOAH- 
3aTOB CaXapOMHIeCTaMH, TIOJIHOCTbIO cOpaxkuBaetca (OCcTaTOUHOe PB=0,55— 
0.53% tpeacTaBAAIOT MCHTO3bI THAPOH3aTa) C XOPOWIHM BbIXOAOM CIHpTa 
o6ouMU poxamu Apoxxell. Take xOpollio cOpaxkuBaecTcA WIM30CaXaPOMHTe- 
TAMH TJIOKO3a, BHeECeHHaA B Opaxkky, NOYYeHHY!O OT STHX KE pork «Ken. 
TleatebHocTh CaXapOMHIleTOB B Nocse HEM CJlyyae Pe3sKO YPHCTACTCA MPoO- 
AYKTAMH OOMeHA IH30CAXAPOMALCTOB: HECKOMbKO 3alCprKUBAaCTCH ycBoellve 
rJIOKO3bI HW MOJIHOCTbIO NOAAaBJIAeCTCH AKTHBHOCTb 3HM43HOrO KOMILWICKCA. Muk- 
pOCKONMMA YKa3bIBaeT Tak2Ke Ha Pe3KHe HaPylIeHHA KU3HCHHDIX MPOUeCCOB ca- 
XAPOMHUETOB: NpOTOMMasMa MpHoopeTaeT 3epHACTOC CTPOCHHE, o6o04KAa KIe- 
TOK YTO/IMAeTCA, COACPKAHWE MEPTBHIX KICTOK YBCJHYHBACTCA. 

BpesHoe jelicrBue MpoAYKTOB OOMeHa WIH30CaXapOMHILCTOB ABACTCH ete 
OJLHUM TIPeHMYUIECTBOM 3THX pork *Keli, OOYCOBINBAIOULMM NepeBce HX pH 
COBMCCTHOM BbIpalliBaHHH C CaXapOMHleTaMH. Schizosacch. Pombe — eu- 
Hb MpOH3BOACTBCHHbIM MUKPOOpraHi3M, NOSBOAIOULUA THLpOTH3HOH po- 
MDILLICHHOCTH 3HAUMTEIDHO MOBbICHTb BbIXOA CNUPTa H3 APEBCCHHDI. Tlo.1b30- 
BaHHC UM B KayecTBe MPOMSBOACTBCHHOPO BO3ZOyANTeJA CIUPTOBOTO 6porxKeHHa 
pescTaBaeT PA CYULeCTBEHHbIX 3aTPYANCHHH. OTH APORXRH OTMMAAIOTCA 
SoAbIUO UYBCTBHTeIbUOCTbIO K H3MCHEHHAM TeMTcpaTyPbI H pH cycua, Kk Me- 
pe6oaM B MOfaue cycla B OpOAHJbHbIC YaHbl, MeAWeHHO Pa3MHOKAIOTCH 
B Wpollecce OpOxXeHHA M MPH CHCWMaAbHOM HapaulMBany UX B [pom Kankax 
1, HAKOHEIL, KpaliHe He YCTOHYHBbI Mp XpaHeHHH BO BPCMA OCTAHOBOK 3aBoa. 

Tepes, rHApomM3HOH MPOMBILIeHHOCTbIO CTOHT Hacyulnas MOTPCOHOCTb B 
HaHOO0.1Ce NOHOM M3YYCHHH H OCBOCHHH STOTO BbICOKONPOAYKTHBHOrO MUKPO- 
opraHH3sMa. 


BbIBO Jb 


|. Schizosacch. Pombe umeet wMpoKoe pacipoctTpaneHHe B MNPOHSBOA- 
cTBaXx H BCTpecuaeTCA He TOJbKO B TPOsIHUCCKOM, cyOTponnueckoM H yMcpCcHIlOM 
KIIUMATAX, 110 HB OOsee CyPOBbIX YCsJIOBHAX — B KONTHHEHTAIBINOM H PC3KO- 
KOUTHICHTaIbHOM KduMatax (Jlampuui Boctoxk, BocTounas Cu6upp, [lo- 
BomKbe, Kapeapexas ACCP, Cpeanuit Ypam). 

IToT pod AporkxKell crocoOeH pa3sBUBaTbCA He TOAbKO Ha SaTopax M3 MH- 
ULCBOTO ChIPbA (KapTOCbUIX, 3EPHCBHIX, NPOCAMBIX, H3 CaxapHOro TPOCctT- 
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HHKa), Ha MIOAOBOATOMIbIX COKAaX, (PPYKTOBbIX TeCTaX H KOH@eTHBIX MaccaX, 
HO HM Ha HCKYCCTBeHHbIX, OOJIce OCTHbIX THTaTeAbHbIX CVOCTPaTaxX, KaKHMH 
ABJIAIOTCA -[PCBCCHHIC PIAPOJH3aTHl. 

2, Schizosacch. Pombe, paspuparouinecst a PHIPOAN3aTe It BbITECHAIOULNe 
H3 OPOAMIbUbIX UalOB AKTHBHbIe pachl Sacch. cerevisiae, sucpruunple mpoLys 
IeHTbI CUHpTa. 

3. Bpirecuenue Sacch. cerevisiae v3 OpoqMAbHbIX YaHOB JpoxwKKaMH 
Schizosacch. Pombe oObacusetcsh TeM, 4TO MocmeqHHe OBICTpO MoTpeb.1A10T 
Caxap, YCTOHYMBbI K MOBBILICHHOH KHCJIOTHOCTH CYCJIa, HMCIOT 6Oee BbICOKHH 
TEMMepaTYPHbIHM ONTHMYM, MNPOMYKTbl 2XKU3HEACATCIBHOCTH HX OKa3bIBaIOT 
BpewHoe WFekcTBHe Ha pasBuTHe Sacch. cerevisiae. 7 

4. Kak BO36yAuTeJib MPOH3BOACTBeEHHOrO G6poxeHuA ZTOT pox ApoR«Kelt 
O61akaeT HEKOTOPbIMH CYHLeCTBEHHbIMH HeOCTaTKaMH: MCJWICHHO pa3MHO- 
*KACTCA, YYBCTBHTeCJICH K H3MCHEHHAM TeEXHOJIOTHYeCKOrO PCKUMA, HeyCTOHUMB 
IPH xpaHeHHu. 
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C.J. Bpnun6epe, FE. H. Cypuxoea, B. A. Cesepun, 
0.3. paboecKxaa u T. H. Ppuntik 


CPABHHTEJAbHOE ®H3HOJIOTHYECKOE HCCJIETOBAHHE 
LUTAMMOB ACTINOMYCES STREPTOMYCINI 
B CBA3H C BAOCHHTE3OM CTPENTOMUUHHA 


(Bcecoio3Hpii HAY UHO-HCCMETOBATCIBCKHI HNCTHTYT AHTHOMOTHKOB) 


YpeuIHucHHe MPOMBUMAeCHHOFO BbINYCKa AHTHOHOTHKOB B 3HAa4UHTCJIbHOM CTE- 
NCH ABJIACTCA Pe3yJIbTAaTOM MIPHMCHCHHA HOBDIX, 6odec AKTHBHDIX WITAMMOB. 
EctccTBeHllO, UTO H3MeHEHHA CBOHCTB MIPOAYUCHTOB, MPOHCXOAANIME B mpowuec- 
ce CQJICKILMM, OCOGeHHO MIPH HUCMOJIb3OBaHHH CHAbHOJeCHCTBYIOULAX PakTOPOB, 
KACAIOTCA He TOJMbKO MpH3Haka aHTHOMOTHKOOOpa3s0BaHHA, HO H pa APYTHAs 
(DH3HOJIOPHYCCKHX, OWMOXHMHUCCKHX, MOpWouIOrHyecKHX UH KYIbTYPaJIbHbIx 
ipu3HaKkoB. TlosTOMy AIA MOJIHOTO BEIABIeHHA MOTCHUMAIDHBIX BOSMOXKNOCTEH 
HOBbIX BbICOKONPOAYKTHBHbIX IWTAMMOB, B OTHOUICHHH o6pa3s0BaHuad aHTHONO- 
THKa, B pane CayYaeB BOSHHKACT HeOOXOAHMOCTb B H3MCHeHHH yCJIOBHH HX 
KYJIbTHBUpOBaHHA. Jia BbIACHeCHHA cnelnHyecKnx TpCOOBaHHH HOBbIX INTAaM- 
MOB K YCJIOBHAM HX KYJIbTHBHPOBaHHA BeCbMa MepCNeKTHBHbIM ABJIAeTCA MC- 
TOA CPABHUTCAbHOTO PU3ZKOMOFMYeCKOFO UCCACAOBAHUA, KOTOPbIH WIHPOKO MpH- 
MCIINJICA Ha IPOTHKCHHH NOCMeAHHX ICT B_ OT/ETE dbusnosorny BHHMA 
(MesbnukoBa H CypHKosa, 1957; Jleauros, TepMavosa H JAp., 1958). 

B Hacrosmeli CTaTbe CyYMMHPOBAHbI pesyJIbTaTbl, MOMYYCHHbIC Mp (pu3Ho- 
AOTHYCCKOM H3Y4eHHH ABYX WTaMMOB BHAA Act. streptomycini, KOTOpble UC- 
NOJb30BQJIHCb MPH MPOMBILVICHHOM MOYYeHHH CTPCNTOMHIMIHa Ha IIpOTs2Ke- 
HHH MOCeANHX JIeT, H TIPHBeeHa CBOAKA IKCMEPHMeCHTAJIBHBIX JlaHHbIX, Oowee 
TOLPOONO H3IORKCHNbIX B OTAC-TbHBIX COOHHLEHHAX. 


METO]HKA 


DblWIH HCUOJIb30BaHbI ABa WTaMMa Act. streptomycini Kras.— B-178 u 
JIC-1 B Buge KyJIbTyp Ha TOPOXOBOM arape. B mpomecce aHHoro HCCIe20Ba- 
HUA, MpOMOsKaBUlcroca B TeUCHHe HECKOJbKUX JCT, wmraMM B-178 noHH3Hd 
HCXOBHY!O AKTHBHOCTb, B CBA3SH C YEM B HCKOTOPHIX 9KCICPHMeHTAaX, MPOBO- 
AHBUIHXCA B NoceANMH MepHon paoorHl, HaOslosaicn 6odee HH3KHH YPOBCHb 
HAKOMJICHHA CTpCNTOMHLHHA (pute. 3 4 Ta6u. 4). 

ONbITLI MpOBOAUHCb B KONOAaX Spuieumefiepa Ha 750 mu co 100 ma cpezEt. 
KyJbTypbl BbIpallNBaJINCb Ha KadaTKe C YHCIOM o6opoTosB B 220 B MHH., IIpH 
remnepatype 27—28°. TlocepHol MaTepHaJl BbipallnBaJicA Ha coeBoll cpele 
(cm. Ta6J. 1) B Be CTAaqMH: NepBand renepauny 3aceBaJlaCb CNOpaMH H BbIpa- 
WIHBavlach B mpomouKeHHe 72 4ac., BTOPad — 3accBadlaCh BereTaTHBHbIM MH- 
UciHeM HepBOH TeHepalluv B KOJIMYECTBE 9—4% u BbIpalluBasiach 48 "ac. 
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PepMeHTAaNMHOHHble cpembl 3aceBatHuch 2—4% mnocepHoro mullenna BTOPOH - 
renepaluu. 


B 3aBHCHMOCTH OT Le SKCHePHMeHTa B PaGOTe HCNOIb30BaINCb cperb, 
COCTaB KOTOPbIX IIPHBOJIMTCA B Ta6w. 1, 
Ta6Oanua 1 


Cocmae ucnoassyemotx cped (6 % )* 
. 1 
: Haspauve cpespt : 








ee 
KyKypy3- | %MbIxO- |cHHTCTH- 
Komnonentpl Han Baa yueCKan | CHHTETH-| coeRad 
‘Coepan"* (Asecs vu | (Becestos | Net (Ce- | ueckaa |duavtpo- 
Ap., 1950) 1955)" ae ican Neo 2 baHHan | 
PE MOUOS A p-cd adh eee a OS 2,0 — — 2,5 2,0 2,0 
VMAVOIE. och 2) Oh tS Sivan dew Soe — 1,0 1,5 — = = 
KPAX MAI i055 5p 4 ep a Ee, se — 1,5 — — — _ 
Coepah MyKa.......... 2,0 — — _— — 20°" 
Kykypy3Hbit SKCTpaKT ... . — 0,5 — — — — 
TloncomHeuHbii *wKMbIX . . . . — — 2,0 —_— — — 
CysibtbaT aMMOHHA. . 2... we, 0,3 0,35 _ 0,4 0,3 0,3 
PocdaT KasHA OHO3aMeLeHHBIA 0,05 = — 0,05 — 0,025 
Xsopuctbli HatpnH . . . | (0,25 0,25 0,5 0,20 0,25 0,25 
Kap6ouaT Katbuwa . ... 0,3 0,5 0,3 — 0,3 0,3 
Monoukan KHCOoTa ....... — — —_ 0,60 — -- 
Hutpat waipua. .... eee, — — 0,30 — — — 
CympcaT wKeneza . . . 1 we, — — — 0,005 — — 
: MarHHH . 1... ee, — — — 0,01 — — 
‘ MHA es cs Seine ¢. Serotae — — — 0,001 — _ 
: MapraHua ....... — — — 0,005 — — 
Sona coepol MyKH . . 1... , — — — — 0,09 


* AAA NpHroTOBNeHHA yKa3aHHbIX Cpe ACNOMbSCBaNach BOMONPOBOANAA BOA. 
** Hcnosb3cBaHHaa B paOoTe coepad cpefa ABMeCTCA MOAH®HUMpOBaHHOH cpegzof Kypxyaosiya 
(Kurylowiez u ap., 1954). 
*** HepacTBUpHMble YacTH coeroh MyKH nocue cTepHaneanHn OTOH JIbTPOBbIBA Heb, 


B padote HClOMb30BaIHCbh culeqyoue MeToJbl. CrpenromMuunH omnpere- 
JAICA MeTOLOM AHPPy3Hu B arap; caxapa — Metoxom Ulopasa; pH — aaext- 
POMeTPHYeCKH; @MMOHHHHEIN a30T — MeTOROM KonBea WIM OTTOHKOM B KHC- 
JAOTY C MOCMCAYIOULMM THTPOBaHHeM H3ObITKa KHCJIOTbI; Cyxoli Bec MHLe- 
JIMA — BbICyIuNBaHHeM pH 100-—-105° orduastpopanHoro, o6pa6oTaHHoro 
D%-HOH COJMHOM KHCOTON H MpOMbITOrO MHIeJHA. : 

Ha cpeje c coesoli MyKoii 3a CueT ee HepacTBOPHBIIMXCA UACTHIL pesysbTaT 
ONpeAeI€HHA 3aBbIMIaeTCA, B CBA3H C 4YeM JWIA HEKOTOPbIX OMbITOB HCNOWIb- 
3OBaaCb (PWJIbTPOBaHHan CoeBanA cpea. Pocdop onpesenasca MerogzoM Kyt- 
THepa; Hp — MeTOAOM Lot.H6a — Pose; HHTeHCHBHOCTh J[bIXaHHA KYJIbTY- 
pbl — nowaporpaduyeckum MeTogom (Bpun6epr u Tpuutox, 1957). Muxpo- 
CKONHYCCKOMY HCCJIe€QOBaHHIO MOMBepraJIdch MpenapaTsl, HuKCHPOBaHHbIe 
KHAKOCTHIO KapHya HW OKpAaICHHbIe METHCHOBOM CHHbIO; M@HHO3HOcTpexto- 
MHILMH OPeevIACA AHTPOHOBbIM MeTOOM (CaBuikaa u jp., 1955). 

AKTHBHOCTh KaTaJla3bl OMpeseasach ra30MeTPHYCCKHM MeTOROM, NO 
oObemMy BbIqeNBWeroca KucsOopoda. Jia ananmn3a ucnosb30Baiuch 5 M1. 
KYJIbTYPaJIbHOH MKUAKOCTH, OTACICHHOH OT MHWeJIHA, B MpHcyTcrBHH (ocdar- 
Horo Oydepa upH pH[l_=7,0. Orcuerb npon3BoquANCcbh yepe3 3 Mun. AKTHBHOCTI 
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KaTala3bl BbIPaKkalach B MMJLIMAATpax O2 Ha 100 Ma KYJIbTYPaJIbHOH 2KHI- 
Koeru u Ha 100 wr cyxoro Beca MHUCIHA. KouTpouemM ClyxKMIa KYJbTypadib- 
HAA MKHAKOCTb, KHAuchvad B TeveHHe 10 MUH. 

Onpexesenve Mporco.1HTHyecKOH AKTHBHOCTH MPOM3BOAMIOCh NYTEM BOS- 
CHCTBHA KYJIbTYPaIbHOH 2KHAKOCTH Ha PaCcTBOp kKa3eHHa. KyJIbTypaJIbHaav 
KILIKOCTb, OTMeeHHadt OT MHUeIHA, B KOMMYeCTBe 2 MI moOaBlalach K 
2 ma 4%-Horo pacTBopa Ka3eHHa B NpHcyTCTBHH 3 Mil (bocatuoro Oydepa 
mp pH=7,9. Ticeve BbiwepxxuBaunA CMecH B TeveHHe 3 yac, mpu 37° Senki 
ocaxklaluch 5%-Holi TPHXOpyKcycHolt KUCOTOH HB MpoOax oMpeevtAJICA 
AMHHHbIL a30T MeTowzomM Tlona u Crusenca. [IporeomuTuyecKad AaKTHBHOCTb 
PbIPaKalach B MUJWIMCPAaMMaX AMHHHOTO a30Ta Ha 100 Ma KyJIbTypaJIbHOM 
*KuUAKOCTH H Ha 100 mr cyxoro Beca MHLe.1N4. 


MNOJIYYEHHbBIE PE3YJIBTATHI 


CpaBHuTcJIbHoe PH3HOJIOrHyeCcKOe H3yYeHHC IUTAMMOB Act. streptomycint 
B-178 u JIC-1 6piio HayaTO C COMOCTaB.ICHHA HX NPOAYKTHBHOCTH Ha UeTHI- 
pex cpelaxX — TpeX KOMILI€KCHBIX M OAHOH CHHTeTHYeCKOH. KyKypy3Has, KMbI- 
XOBaA H CHHTeCTHUeCKAA CPe [bl ObLIN CHeWHalbHO NoOAOOpanbl WIA WITaMMa 
B-178. 


Ta6auua 2 


Hakonaenue cmpenmomuyuna na pa3snelrx cpedax 





MakKcCHMAaJbHaA AKTHBHOCTh, 








Cpena aus 
wr. JIC-41 wT. B-178 
Kykypy3Haa ... - 900 780 
CoepawH -...-.-. 2.300 950 
DKMbIXOBaA . 2 we 1100 700 
Cuntetuyeckaa Neo ft 970 300 


Tlanupie, ipesctaBJieHuble B Ta. 2, CBHAeTe.IbCTBYIOT O TOM, UTO 1UTaMM 
JIC-! o6pa3yer Sombie cTperttomuluuiua, vem wtamMM B-178 ua Bcex UcrIbI- 
TAaHHBIX Cpegax. OAHakKO eFO MPOAYKTHBHOCTb WOCTHraeT HaHOosee BbICOKOrO 
VPOBHA JIMIb Ha coeBOK Cpezle. 

Coespas cpesa, o6ecneynBaloulad HanOosee NOHOe MpoABJeHHe cmoCcob- 
HOCTH WTaMMa JIC-1 kK CHHTC3Y AHTHOHOTHKA, OTMHYAeTCA OT OCTAIbHBIX CPel 
KaK MO HCTOUHHKY OpraHHueckoro a30Ta H ero KOJMUeCTBY, TAK HW NO HCTOYHUKY 
yrieporza. Tlostomy B CJIeLYIOUMIX 9KCIICPHMeHTaX H3yya1MCb NMOTpeOHocTH 
O6OMX LWITAMMOB B HCTOUHHKAX a30Ta H yrulepofa. 

Ilpu u3y¥eHHH HCTOYHHKOB a30Ta WIA OOOHX WITAMMOB ObIJIO NOKa3aHo, 
UTO YPOBCHb HaKOMVJICHHA CTPeNTOMHIMHa B Cpee 3HAYHTCJIbHO TMOBbIMIAaeTCA 
pH HaIH4HH JBYX HCTOYHHKOB a30THCTOTO THTaHHA: MHHepaJIbHOrO a30Ta 
B (opMe co AMMOHHA H OpraHuyeckoro (Bpun6epr u ap., 1905). OrHoue- 
HWe WTAMMOB K (pbOpMe OPTaHHyeCKOrO a30TA OKa3aJIOCb Pe3KO Pa3JIHYHbIM. 
CylecTBOBaHhe 9TOFO Pa3s/IMYHA MOKHO ObWIO MpeANOJIOKUTH Ha OCHOBAHHH 
HepBbIX ONbITOB, Kora WtamMM B-178 o6pa30BblBal OoOMbIe BCero CTpenTo- 
MUIHHa Ha Cpeke C KYKYPY3HbIM 9KCTPaKTOM, B KOTOPOM a30T HaXxOJUTCA 
IpenMyllecTBeHHO B MOpMe NPOAYKTOB FuApON3sa Seka (CMeCb aMHHOKHC- 
10T), B TO BpeMa Kak witaMM JIC-1 o6ayai HaMBBICIUeH MpOAyKTHBHOCTbIO 
Wa cpele c coeli, re OpraHHyeCKHii a8OT B OCHOBHOM HaxOJHTca B copme 
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cocBoro Geka — PMIHHHHa. UTO6bI HCKJIOUUTb BO3MOKHOE BAHAHHE OCTasIb- 
HbIX BCINCCTB, BXONAUIMX B COCTAaB CO€BOH MYKH M KYKYPY3HOrO 9KCTpaKTa, 
aJIbHeHIIHe SKCHEPHMEHTH! MPOBOAHIHCb C HCMOJb3OBAHHeEM BbLIeIeHHOrO H3 
COW OCJIKa — PIMMHHHHa —— H ero KuCJIOTHOrO WH dbepMeHTaTuBHOrO rH Apoull- 
3aTa. B aTHx SKCIepHMeHTaXx yKa3aHHoe pa3lHune NoATBepH0ch (IT pabos- 
cKas, 1957). 


Ta6anua 3 


Baunnue dopmet opeanureckozo aioma xa o6paz0eanue cmpenmomuyuna 
(ocncéxou ox — cunmemu4eckaan cpeda No 2) 




















MakcuMaJbHan CyMMapHanw NPOAYKTHBHOCTb MHLCJIUA 
aKTHBHOCTb, 
McTouwHHK OpraHHyaccKoro salsa allel A ROM POne 
a3ota . . | 
at |) mr. JIC-4 ie Me i ae Coes | wT. B-178 wT. JIC-{ 
| 
PanunnnH. . 2... | 254 1475 35 247 67 215 
PepmentTaTHBHb rugpo- 
NH3aT PIMOMHHHA . . «| 583 925 84 195 462 170 
KucsoTHbli §=rua pomu3at 
raMWuHHHa. . ... .| 631 1170 115 246 vA 215 
KOHTpOAb, 6e3 opraHn- 
yeckoro a30Ta. . . . .{ 280 915 o2 115 100 100 
Coepah Myka .... .{ 200 1480 aa —— — — 


O6a lWTaMMa Xxopoulo pacryT Kak Ha Oe/IKe, Tak H Ha ero THApo.mgaTe 
bO BCCX HCIMbITaHHBIX KOHIEHTpaluax (30, 60, 120 mr% B mepecuete Ha a30T). 
OHaKO XapakTep OHOXHMMYeCKHX H3MeHCHHIi B Cpexe WH CHHTeC3 aHTHOMOTHKA 
ompeweaoTcd MOPpMOH Opranuyeckore a3o0ta. Tak, Qia wTamMMa B-178 6e- 
sIOK ABJIACTCA HeOJAarONPHATHbIM MCTOUHHKOM a30Ta, OCOOeHHO MpH BbICOKOL 
ero KOHUCHTpalN B cpejze. B arux curyuaax MpOMCXOMHT BbIAeleHHe B Cpeny 
aMMHaka, BbI3bIBalOlero MoBbIWeHHe PH. Bo Bcex HcnbITaHHbIx KOHICHTpa- 
NHAX PHAPOJIH3aT 3HAYHTeJIbHO YBeJHYNBaCT AKTHBHOCTh KYJbTYPaJIbHOll *KUI- 
KOCTH H MpOAYKTHBHOCTb MHUeJIHA. [Ip ucnomb30BaHun wramMa JIC-1 sce 
HCNbITAHHble KOHMeuTpauNH OeKa YBEJIHYHBaJIM HakKOMeHHe aHTHONOTHKAa 
H MpPOAYKTHBHOCTb MHUeHA. Puspomsat xe OGbINHO B BbICOKHX KOHILeHTpa- 
HWHAX BbISbIBA NOAIIeIaNHBaHhe CpeAbl H CO3/aBal HeOarolnpusATHble AVIA 
CHHTC3a CTPCNTOMHINHIa YCJIOBHA. 

B ta61. 3 MpMBOMATCA Pe3y/IbTaTbI HEKOTOPbIX OMbITOB H3 93TOH CepHn, 
B KCTOPbIX OPraHHueCKHH a30T BBOJLWICA B KOHYecTBe 60 mr%. Heo6xoznmMo 
OTMCTHTb, YTO TPOAYKTHBHOCTb MHeuA y WtaMMa JIC-1 ua cpemax c 6ean- 
KOM HM IFHApO.1H3aTOM 3H@YHTe.IbHO MCHbIIe pa3IHuaeTCA YeM AaKTHBHOCTb 
KYJIbTYPaJIbHOH XKHAKOCTH, H, TO-BHIHMOMY, CTHMY.INpyloulce jelicTBHe 6erKa 
Ha CHHTC3 CTPCNTOMHUMHA ABJACTCH He CNeMN@MHYeCKHM, a CBA3AHHbIM C yBe- 
JIHUCHHEM BecCa OHOMACCHI. 

Bo3MOXxHO, YTO OTH4UnNe B OTHOWeHHH ITaMMos B-178 u JIC-1 x dopme 
OpraHHyeckoro a30Ta CBA3aHO C OMMCAaHHbIM HWKe pa3sJIM4HeM B TeMMe pocta 
H Pa3BUTHA STHX WTAMMOB: y UITaMMa B-178, o6saatoulero ObICTPbIM TeM- 
OM pOCTa H Pa3BHTHA, OMOCHHTe3 CTHMYJINpyeTcsH sIerKO YCBOAeMbIM PHADO- 
‘IH30B@HHbIM O@JIKOM, a WIA wiTramMa JIC-1l, c G6owlee Me WIeHHbIM TeMHOM 
pocta, OJlarompHsTeH TpyAHO MOOW.IM3YeMbIH MCTOUHHK a30Ta — Gesox. Tpu 
MHKPOCKOTIHYCCKOM H3YYCHHH OblWIO yCTaHOBJIeHO, UTO pa3sBHTHe KYVJIb- 
typ wramMa JIC-1 na cpegax c rufpomi3saTom vu wtamMa B-178 ua cpemax 
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C OCNKOM XapakTepu3yetca cnaboh Aupdepenunalluen Wia3sMbl, OTCYTCTBHeEM 
AJLEPHbIX CTPYKTYP H 3HAYHTEJbHDIM COePpxXaHHeM BOJIOTHHA, 

[Ipu w3yyeHHH WCTOUHHKOB yrviepOqa CYUICCTBEHHO ObIIO BbIACHHTb, 
HMeeTCA JIH Y WITAMMOB Cricluuyeckand WOTPeG6HOCTb B TOM HJIH HHOM HCTOU- 
HUkKe yrvieposxvctoro muTaHuA. B ombirax HapsAsly C TeXHHYCCKHMH TIpOAyK- 
TaMH — THAPOVJIOM, NPeCTABJIAIOULNM COOOH MATOUHbIN PpacTBOP NPM KPHCTaJ- 
JH3aIlHit POKO3bI, MelaccOH, MaTOKOH, KPaXM@JIOM H MaHCOBbIM CaxapOM — 

HCHOJIb30BaJINCb TAKKE H HEKO- 


Ta6anua 4 ronnie ynctpie caxapa. UTo6pt 
BaustHue ucmounuxa yeaepoda xa obpazoeanue HCKJNOUHTb BIHAHHE CaxXapor, 
empenmomuyuna CONCDKALINXCA B COCBOM Myke, 


a OMIbITb] C UWHCTHIM!: CaxapaMii 
KonnuccTeo CTP CNTOMHUEHA, Lr] Mst 








MerouHnK IPOBOHIHCh Ya CHHTCTHYe- 
ore ters fia SICA wr, B-178 cKO cpeyle, a HcIbITaHHe Tex- 
HHYCCKHX CaxapoOB — Ha coe- 
Coepan cpega BOH cpeje, UpHMeHAeMOH B 
Mancosniit caxap IIPOMBILETeHHOCTH. Mcnbirpipa- 
(TexuHuecKan JIHCb CTETYIOULNE Caxapa: KCH - 
ruoko3a) .. 9900 290 03a KaK IIpe@cTaBuTeb IleH- 
Tunpor. so. , 2000 480 TO3, TeEKCO3bI — FvIKOKO3a H a- 
Kpaxman . 660 345 MakTO3a, WHCaxapuAbl — Mavib- 
Menacca . we. 400 ne TO3Aa, JAKTO3a H Caxapo3a. 
Tlaroxa ss. we 1250 = Pe3yAbTaTbl OMbITOB, Mpci- 
Pugpon -- Kpaxman 4250 445 CTaBJICIIIIbIX B Ta6. 4, NWoKa- 
Tntoxosa + Kpax- 3bIBaIOT, UTO Y LTAMMOB OOHa- 
MAD: soc) ioe se 1000 270 pyKuBaeTCA  cmeunduyeckas 
Gunacanicédance oes MOTPCOHOCTb B HCTOUHHKAX yr- 
FWOGGEE ea cdeedicel 970 300 JepoHoro nutanua. M3 ucmpi- 
eee 495 315 THIBABLUIHXCA YIVICBONOB JIHIUb 
Mewes 2. we 290 150 rJOKO3a H THAPOM MOMLepxKH- 
hn ne 146 « BaloT OOPa3s0BaHHe CTPeNTOMi- 
Caxapodt 24.4 305 5 I\MHa Ha BbICOKOM ypoBHe Tipu 
Meanimiiae Pcs. a 810 990 (pepMeCHTaILHH . uTamMMa JIC-!} 


Ha COCBOH cpemze. SHAUHTeJIbHO 


6ovice HH3KHH BbIXO, cTpento- 
MHUMHa Haovlio.aeTca pv MpHMeHeHHH NaTOKV, KpaXMaJla H, B OCOOCHHOCTH, 


MeJlaccbl. B MNoculeqHeM CJlyuae MOHHKCHHDIA OMOCHHTe3 CTpeNTOMUUNHA Obyc- 
JIOBJICH, MO-BHJHMOMY, H€ZOCTaTOUHbIM Pa3BHTHeEM OHOMACCHI H PaHHHM M0,L- 
IWC AUHBaHHeM KYJIbTYPaJIbHOH 2KMJLKOCTH. 

Ecan aia witamMa JIC-1 raoKko3a Wu rHApOJ! ABJIAIOTCA MOUTH paBHOIeH- 
HbIMH HCTOUHHKaMH yrvlepoda, TO WIA WTamMmMa B-178 mpucytcTBue B cpeze 
rH1po.1a B OOJIbIMeH CTeNeHH CTHMY.IMpyeT OOpa30BaHue CTPeCNTOMHIMHa, 4ev 
rmoko3a. KoMOnHalluaA fHAposa c KpaxMaJIOM M OHH KpaxMad oO6ecmeuH- 
BaloT Take OOJIbUIMH BbIXOJ, A@HTHOHOTHKA T10 CpaBHeHHIO C TOKO30N y 
wmtTamMa B-178. 

YUro KacaeTca jWicaxXapHOB, TO JWIA O6pa3s0BaHHA CTpenTOMHIKHa Mpit 
(PepMCHTALWHH Ha CHHTeETHYeCKOH Cpewe MaJbTO3a OKa3alacb HaHn6oulee MO/I- 
XOASLUHM YII€BOOM HO CpaBHeHHIO C CaXapO30H H J1aKTO30H. CpaBHeHHe 
caxapoB (rekco3bl — ra.laKTO3bl H MeHTO3bl — KCHIO3bI) MOKa3bIBaeT, U4TO 
KCHJIO3a ABJIACTCA XYAINMM HCTOUHHKOM Yyrulepoa IA PepMeHTAalUH cTpelTo- 
MHUHHa y OOO“X WTaMMoB (bpnu6epr u azp., 1955). 

Pa3Hble WTAaMMbl MOFyT OTJIHYaTbCA TaKKe Pa3JHUHbIM OTHOLMICHHeM kK 
(bocopy. B 3aBHCHMOCTH OT MPHCYTCTBHA COOTBETCTBYIOLUHX MePpMeHTHBIX 
CHCTCM He@KOTOPbIe MHKPOOPralu3Mbl CHOCOOHbI VCBaHBaTb OpraHHyecKutt CBA- 
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3aHHBIH cocop, Apyrve HyKalorca B Hau B cpele pacTBOpeHHOro MU- 
HepaJIbHoro poctopa. B Hamimx gkctepumMentax dochop oGaBisica K 
QPusbTPpOBaHHOH coeBoHt cpene B BUXe ociata KaJI“a, ocPata KaJIbUUA HAH 
utTuna (ocHoBHaA topma doccopa B coesolt Myke). Kak BHuHO u3 puce. |, 
3aMeHa OpTopociatTa PUTHHOM pe3KO OrpaHHyNBaeT pocT KYJIbTYPbl, NOTpe6- 
JeHHE MHTATCBHBIX BENLCCTB CpeAbl MH CHHTe3 AHTHOMOTHKA y OGOMX LITAMMOB. 
Takue xe pe3ybTaTbI ObIM NOyYeHbI pH BBeeHHH HepacTBopuMmoro doc- 
bata kaabuua. Tlorpe6uenne thoctbopa HayuHanocn B M€PBbIe Ke Uacbl pocta 
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Puc. 1, Bauanne copmur @ocopa Ha mpouecc sepmMentaunu. Cpeza coesas, dubTposan- 


Had. Coenunenua docopa po6apsaauch B KOJIMYECTBE, SKBHBaAeHTHOM 6 Mr % cbocdopa: 


A—ur, JIC-1: 5B — mrt. B-178; 1— KH2PO,: 2 ~— curun. 


KY/IbTYPbl H Ha CO€BOH Cpewe NpakTHYeCKH 3aKaHUNBaOch K 24 yac. (bepMeH- 
TauHH. B KoHUe Tponecca Habmoatoch BbIgeTeHHe HeOOJbUINX KOJIHNeCTB. 
cbocbopa B cpeny. 

KoHleHTpailiA MHHepabHoro chocopa B cpeye cylecTBeHHO BANAeT Ha 
POCT HM Pa3BHTHe KYJbTYPbl H Ha CHHT¢3 CTpenTOMMIMHa, NpHueM npened 
H3MCHEHUA KOHUCHTPauHH, ONTHMAJIbHbIX JIA pocta KYJIbTYPbl, 3HAUHTeEJIBHO 
IMpe, YeM AIA OHOCHHTe3a aHTHONOTHKA (Garner a. Kolfier, 1953; Cypuxosa, 
1954). IIpu negocratxe cboctbopa spec muuerua CHHKaeTCA, OH COM@PKUT 
MeHblue (hocopa, rub! OTMMYalOTCA HH3KOTi Oasopulnel A Masoll cnoco6- 
HOCTbIO K CHHTe3y CTpenTOMHuKHa. Muuesui, BbipaweHHblit IPH H36bITKe: 
dbochopa, He oTAMYaAcb TO CBOHM GOHOXHMMYeCKUM H (LUTOXHMHYeCKHM =T0- 
‘KasaTCJIaM OT HOPMAJIBHOTO, TaKKe ABJIACTCA MCHee NPOAYKTHBHDIM, 

ONTHMa/lbHad KOHLeHTpalna ocopa WIA CcHHTe3a cTrpenTomuluna B 
H3BeCTHOH MeCpe 3a4BHCHT OT cocTaBa (bepMeHTaALMOHHOM cpeqbi U Ha CcoeBolt 
cpeze cocraBineT oKoIO 10 mr % Ask OGo0ux WITaMMoB ( Bpuav6epr u [pa6bos- 
ckan, 1958). 

Kak yx OTMeyaloch paHee, u3yuaeMble WTaMMBI OOPa30BbIBasIH PasHbie 
KOJHNECTBA CTPENTOMHIUMHA B 3aBUCHMOCTH OT CocTaBa MpHMeusemoli CpeJIbl. 
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B cBa3v € 3THM HHTepecHoO CONOCTaBHTb JHHaMHKy HaKOMVJICHMA CTpelTo- 
MHUMHa, H3MeHeHwA BeCa MUCHA, MoTpeOmeHuA a30Ta H YIeBOAOB MPH 
(bcpMcHTauMH Ha cocBoli H kyKypy3HoH cpefax (Cypnkosa, 1955). 

Kak BUJHO H3 WalibixX, ipeacTaBAcHHbIx Ha pune. 2, mtamm JIC-l mpu 
(bepMcHTallHH Ha COCBOH (P¥WJIbTPOBaHHOH cpese OTAHNaeTCA OT HITaMMa 
B-178 He TOmbKO CMOCcOOHOCTbIO K GouIee HHTCEHCHBHOMYy OMOCHHTe3y CTpelTo- 
MHUHHa, HO TaKxe CKOPOCTbIO HaKOIIeHHA OMOMACCHI U noTpeO.1eHHA IHTa- 
YCJIbHBIX BeLLecTB. Eciu gaa witamMa JIC-1 — akTHBHoro npoaylektTa CTpell- 
TOMHUHHa — XapaKTepeH 3aMeVICHHbIM TeMM pocta (MAKCHMAJIbHbIH BEC 








5 1600 3 200 2000 
= we 2 
~ 1200 8750 $1500 
& < 
S SU0 S & 
3 8/00 e 1000 
: 8 7 
ec 400 Y 50} § 500 
Q S = 
S 4 | | | | 
: a) 0 + 0 
= 24 48 72 96 120 24 L872 9612 24 4872 96 
pemMA, 4QCI 






22 





% 

6 |. 37000 
S 

a4 & 600 SN 2 

~s 
S 

é > 200 
Q 
© 


24 48 72 96 120 24 48 72 96320 
Bpemnr, 1Qacel 


Puc. 2. Odpa3soBpanhe CTPeliTOMHUWHHA I H3MeHeHHA B cpewe 
nmpH cbepMeHTaWHH Ha CoeBol cpese: 


}— wry. JIC-1; 2 — mt. B-178. 


MulenHA K 72 uac. (pepMeHTalMH), TO wramMy B-178 cBoHCTBeHHBI yCHuJeH- 
bili TEMI pOCTa, BbIPaXalOWHHCA B MAKCHM@JIbHOM HakOMWICHHH 6uOMACCHI 
K 48 uac. KYJIbTHBHPOBaHHA, H 9Hepriynoe norpe6JieHHe MATAaTeJIbHbIxX Be- 
miects. YcuJieHHbii Temi pocTta wramMMa B-1/8 conpoBomAaeTca ObICTPbIM 
nepexojioM K cTaguu aBTouM3a. BuocuHTes CTpelToMHMHa Ha coeBoH cpee 
PHMePHO B TPH pasa BbILe y WiTaMMa JIC-1 uem y wramma B-178. Takum 
o6pa30M, H3yuaeMble lWTaMMbi mp cbepMexTalun Ha coeBolt cpeje OTHYAlOT- 
CH OKUSHCHHDIM WHKJIOM pa3BuTuA: Qa onHoro (JIC-1) asToT WHKA 6ovlee Iipo- 
AOJDKUTCICH B CBA3H C 3aM@VICHHBIM POCTOM H Pa3BHTHeM, AWIA APyTOro 
(B-178) — 3Ha4uHTeIbHO KOpoue, Tak Kak OplaHH3M 6pIcTpee Pa3BUBaeTCA, 
PaHblle 3aKaHYNBaeT CBOM WK PpasBuTHA MH NepexOANT K aBTOJIH3Y, B TO 
BpeMa Kak y WitamMa JIC-1 aBTouH3 HacTyMaeT NO3%KE. 

IIpu cepMentayun Ha Kykypy3HOW cpefe yka3aHHbIx pa3iuunh OOHapy- 
KHTb HaM He ylaslocb, XOTA OHOCHHTe3 CTpelITOMHIMHa H B STOM cayuae 
HCCKOJIbKO BbIIWe y wTamMMa JIC-1. Bo3Mo2KHO, 4TO pa3zJIMYHbIn TeMM Ppa3BH- 
THA Ha CoeBolt cpesze, Kak yKa3bIBaJIOCb BbILIe, OOYCOBJICH PasSHbIM OTHOIIe- 
HHCM IUTAMMOB K HCTOUHHKY a30T@a. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


‘CpasnuTensnoe dusuonoeuxeckoe uccaedocanue uitammos Actinomyces streptomycini 2419 


7leTaIbHoe W3yyeHHe MOpdouorMyecKHx H3MeHeHHH B KYJIbTypax yKa3aH- 
HbIX IITAMMOB, IIPOBeeHHOe ITpoxodpesoli-Beaproscxoli, corvlacyeTca c Ha- 
IUHMMH HaOJNOACHHAMH. 

OAHHUM H3 MoKa3atereli, XaPakTePH3YIOWNX Pa3BUTHE KYJIbTYPbl, ABJINeY- 
C1 HHTCHCHBHOCTb JIbIXAHHA MHA. Ita BeMMYHHA O6LIYHO BbIPaxKaeTCA B 
BHAC KOHNeCTBa KHCOpoqa (B MM?), noTpe6aemoro 1 mr MuuenHA 3a 
1 uac (Qo,). Mpu spipamupanyn Ha coerofi cpeye Cyxoli Bec MHWeviHA 
ONPEHCIHTb TOUHO He yRaeTCH, B CBA3H C UCM NIPHXONUTCH pacCCuHTbIBaTh 
MWoTpe6enuve KuCOpOoa Ha CAMHHOUy OObeMa KYJIbTYPaJIbHOH MKHAKOCTH 4H 
BLIPaxKatb B Bue Vo, — Mr Op a/MuH. CoorrercTBylonle WaHHble 119 O60HX 
JUTAMMOB IIP€ACTABJIeHbI B Tabu. 5. 


Ta6 auua 


Humexcusxocms Ootxanun wmanaos B-178 u JIC-1 na Pa3sHolx cpedax 


BospactT MMWOAKA, Gach 














40 | 6 | 88 | ate 40 | 64 | 88 
Cpcena UItamm po 

Ckopoctb notpe6enna O,—V, } HHtencnsHocte AbixXa- 

MP Oo/at B OMUBYTY HHA Qs, MM3/Mr B ¥ac 
WOCBAR og p- Bo Sok Hs et ee. JIC-1 4,2 | 6,5 28. Vee ns — —* 
» B-178 2,4 | 6,5 2,4 1,9 — — — 
Kykypysuaq . 2... , JIC-4 1,4 | 2,0 | 1,1 | 4,3 j19 24,9 | 8,8 
» B-178 2,1 1,8 | 1,4 | 1,4 {27,5 |26,0 144,5 


* Qo. He BBIUHCIANOCE. 


M3 qannpix ta61. 5 cegyer, uto MaKCHMaJIbHad CKOPOCTb MOTpeO61eHHA 
KHCJIOPORa y OOOUX WITAMMOB OAHHAaKOBa, O2HaKO y wtaMMa B-178 maxen- 
MYM ABIXaHHA HaOsOMaeTCH Ha CYTKH paHblle. CyeaqyeT OTMeTHTb, UTO CKO- 
POCTb NOTpeOeHHA KHCAOpOAAa O6OMMUM WITaMMaMmn wa COeBOH cpefe 3HauH- 
TCJIbBHO Bbillle, YEM Ha KYKyDy3Hol, 

IIpu 6HocuuTese aHTHOMOTHKOB B CBABH ¢C aspallveH HU pa3MelulMBaHnem 
cpeabl Bcerqa HaOwOdaeTca 3HauHTebHOe BCneHHBaHue. B Ka¥eCTBe IeHO- 
racuTeieH QO WacTosulero BpeMeHH HCHOJIb3YIOTCA MaCJla HW XHPbl, KOTOPbIe 
CAHOBPEMCHHO ABAIOTCA HCTOUHHKAMH vrulepoga (Perlman, 1952). Kowuye- 
CTBO MaCJla, 3aTPayHBaeMoro Ha Nenoralenne, octTuraert 0,5%, coeBaad cpena, 
KPOMe Toro, BKO“aeT OKOIO 0,3% coeBoro macuia, coepxatlileroca B coe- 
BOH Myke. B Haliux skcnepumentax CONOCTABJICHHE WITAMMOB MpoH3BoOuH- 
“IOCb Ha Cpelax ¢ Pa31HUHbIM COLepKaHHeM Maca: 

1) Ha cpene, He comepKamleii Maca (43 06e3>%KUpeHHON coeBoii MYKH); 

2) Ha cpege, cogepxalueli 03% Macna (3 HeoOe3KHPeHHOH coeBor 
MYKH); 

3) Ha cpene, conepxameti 0,8% macna (n3 HeoOe3xKHpeHHolt coeBokt 
MYKH ¢ QOOaBJIeHHem 0,5% Macuta), 

TloayyenHuble pe3syabtatyl NIPCACTABJIEHbI Ha puc. 3. M3 xona KpuBprx cae- 
“AyeT, 4YTO MAaCJIO AKTMBHO BJIMAeT Ha xog mpowecca epMeHTauHu o6oux 
1UTaMMOB. Hawuuve B cpeze Macana CNOCOOrTBYyeT SHAYHTeJIBHOMY yBeJTM4eHHIO 
BeCa OHMOMACChI H cOOTBeTCTBeHHO — 6bosnee HHTCHCHBHOMY loTpe6.1eHHIO 
AaMMOHHHHOFO a3z0Ta. Tlotpe61enve yraeBogop NPH BBCCHHH B cCpeay Maca 
SAMCAIA€TCH, YTO CBASAHO C HCMO/Ib30BaHHeM Mace B KayecTBe HCTOYHHKa 
yruepona. CilenoBatesbHO, ROGaBmeHHem Macna MOXHO B H3BeCTHOH Mepe 
.DCrYAHPOBaTb XO Ppa3BHTHA KYJIBTYPBI H CKOPOCTbh NOTpeOsJIeHHA OCTAaJIbHbIX 
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KOMMOHEHTOB CpeAbl. CkOpocTh moTpe6leHua Maca y wTamMMa B-178 no 
CPpaBHeHHio CoO WiTaMMom JIC-1 HyKe, HeCMOTPA Ha Ooee 6bICTPOe HCMO/Ib30- 
BaHHe OCTAaJIbHbIX MHTATeMbHBIX BeLWecTB. Tak»Ke M0-pa3HOMy BJIMUAeT 106aB- 
Ji@HHe MaCJia Ha CHHTe3 AHTHOMOTHKa (puc. 3). Jaa wtamma JIC-1 panuuue 
B cpene 0,3% Maca nopbluaer TIPOAVKTHBHOCTb CPeJbl, a JONOJHHTeAbHOe 
pBeneHve eile 0,5% CHHKaeT KAK YPOB2Hb HAKOMICHUA AHTHOMOTHKOB, TaK H 
CKOPOCTb ero oOpa3oBanua. Ja wiramma B-178 npucytcTBue Maca TOpMo- 
3H10 NMponecc OHOCHHTe3a CTPENTOMULMHA NPOMOPUMONabHO KOHMeCHTpalHH 
Maca. 
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Puc. 4. H3Menenne akTuBHOCTH KaTaa3bl u OG6pas0BaHHe cTpenTo- 
MHUHHA B Npowecce tepMeHTauuH 


A — coeBan cpena; B—kyKxypy3Haa cpega:; f — wrt. JIC-l; 2—umt. B-178. 


YuMTbIBAd OCOOEHHOCTH B POCTe, Pa3BHTHM H BPeMeIIM HACTYMICHHA aBTO- 
JIH3a, HHT@PeCHO ObIIO H3YYHTb H H3MCHEHHE NPOTeOJUTHYeCKO! AKTHBHOCTH, 
a TaKKe AKTHBHOCTH KaTala3bl B Mpollecce (bepMeHTAaILMH IUTAMMOB B CBA3H 
¢ OOpa30BaHHeM CTpenTOMHUMHa, Sa MoceqHee BpeMA BOMpocy u3yyeHHA 
CBOHCTB MPCTCOJIMTHYCCKHX (ePMEHTOB, a TaKKe H3Y4CHHIO AKTHBHOCTH Ka- 
Tata3bl Y WTAMMOB MpPOAYUCHTOB CTPenmTOMHUHHAa yAeAeTCH MHOTO BHHMa- 
Hua (Kovacs a. Matkovics, 1957; Benosepckuit u ap., 1954; Chaloupka, 1956: 
Simon, 1955). Onpitbl no u3yyeHHiO MpoTeoMTHYeCKOH HM KaTala3HOll aKTuB- 
HOCTH NPOBOJHJIHCb NPH HCNOb3OBaHHH PHAbTPOBAHIOM CoeBOH HM KyKypy3- 
HOH CpeAbl. Pe3y/bTaTbl, MpeACTaBJeHHble Ha pHc. 4, NO3BOMAIOT yCTaHOBUTb 
ONpeHeJIeHHYIO 3A€KOHOMEPHOCTb B AHHA@MHKe AKTHBHOCTH KaTaJla3bl B CBA3U 
€ pOCTOM HM pazBHuTHeM OpraHH3Ma, AKTHBHOCTh KaTaa3bl Ky.IbTYpaJIbHOll 
MKHAKOCTH, HC3HA4HTebHad B cha3ze pocra opranu3ma (48 4yac.), pe3Ko no- 
BbILIa€TCH B MOME€HT HHTCHCHBHOFO OOpa30BaHHA CTPeMTOMHIUHHAa, a 3aTeM, 
KOrka KOJHYeCCTBO AHTHOHOTHKA MOCTHraeT cBOoero MakCuMyMa, namaer, Or- 
MCYeHHaA 34KOHOMCPHOCTb B AKTHBHOCTH KaTaJla3bl HaOwoaeTcCA MpH cep- 
MeHTalunH Ha OOeHX cpeax. Pe3ybTaTbl HaUIHX ONbITOB NOMHOCTHIO Coria- 
CyIOTCH C MaHHbIMH aB1opoB (Kovacs a. Matkovics, 1957), ycranonuBlux 
NHOMOOHYIO CBA3b M@MKAY AKTHBHOCTbIO KaTala3bl H OOpa3zs0BaHHeM CTpento- 
MHUHHa MOBeEPXHOCTHOH KysbTypowH Séfr. griseus (CypuKospa, 1955). 
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Caenyer oTMeTHTb, ¥to wtamMy JIC-1, o6amaroulemMy MOBbILICHHOW CH0- 
Co6HOCTBIO K OHOCHHTe3y CTpeNTOMULNHa, CBOHCTBCHHA 6omee BbICOKaA aK- 
THBHOCTb KaTada3bl Wa TpOTAKCHHH BCcrO Mporecca (pepMeHTalMH NO CpaBHe- 
HHIO co wTaMMom B-178, oco6cHHo Ha coeBOH cpesle, rae MakCHMaJIbHaxt 
AKTHBHOCTb Katasla3bl cocraBiaet 330 ma Og y wtamma JIC-1 4 60 Ma O2 
y wramMa B-178 B MOMCHT HHTeHCHBHOTO o6pa30BaHHA aHTHOWOTHKA. Takum 
O6pa30M, AaKTUBHOCTb KaTaJla3bl CBA3aHa C WHKJOM Ppa3sBHTHA OpraHH3Ma 4H 
3aBHCHT OT HITaMMa H COCTaBa NIpHMeHAeCMOH Cpe/bI. 
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Puc. 5. U3menenve mpoteoauTHueckOH aKTHBHOCTH Hu COpa3z0BaHHe 
cTpenTOMHUMHAa B Mpouccce tbepMextTanun. YcJOBHbIe o603HayeHHA 
Te Ke, UTO Ha pue. 4. 


Visyyenve MporeowHTHyeCcKOH aKkTHBHOCTH KYJIbTYPaJbHOH KHAKOCTH B 
mpouecce PepMeHTaluH NOKA3AaJI0, YTO MOCCAHAA H3MeHAETCA MO Mepe pocta 
M pa3sBHTHA opraHu3ma (pic. 9). 

B repo HHTeHCHBHOTO pocta OpraHu3Ma Ha coeBOH cpeae MpoTeouuTu- 
qOCcKAH AKTHBHOCTb HOCTCHCHHO MOBbIMaeTCH, 3aTeM MafaeT B pase o6pa3o- 
BAHHA AHTHOHOTHKA, B WaIbHelilemM MOALeM MpOTeOIHTHYeCKOH aKTHBHOCTH 
OOYCIOBICH, BCPOATHO, HACTYIWICHHEM aBTOJIH3a. 

Oco6bix pa3zH4GHH B NPOTCOJIMTHUeCKOH AKTHBHOCTH KYJIbTYPaJIbHOH KHI- 
KOCTH y WITAaMMOB TIpH (PepMeHTaHH Ha coeBoH HM KYKYPy3HOH cpemax He 
Ha6slonactca. OmHaKo MIpOTeoJIMTH¥eCKaA AKTHBHOCTb B TNepecueTe Ha CAH- 
Huy Beca MHICAWA BbIe y IWTaMMa JIC-1 B nepHok pocta MUHIleIMA 
(48 uac.), y mramMa B-178 —B MOMCHT aBTOJH3a (Cypukopa u Pyakosa, 
1958). 

B mponuecce tbepMeHTalHH MpOHCXOAHT oOpa30BaHuve ABYX THIMOB CTpelto- 
MHUMHa — cTpentomuunHa A  CTpenTOMHIHHa B WH M@HHoO3sHocTpento- 
MHuHHa. IlocreaqHnl TepanmeBTHYeCKH 3HAYHTCJIbHO MeHee WeHHbIM, Tak Kak 
ero AKTUBHOCTb MOUTH B YeTHIPe pasa HuKe, YEM CTPeNTOMHMMHa A, u ero 
MIpHCyTCTBHe B JI@KapCTBeHHbIX MpelapaTax CHHKaeT KaecTBo NoOcJIe HX. 
Jlanuble, NoJTyuCHHble MpH cOMOCTaBJICHHH MPOIeHTHOrO COep2kaHHA MAHHO- 
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CpasxuTerbnoe musuoroeuseckoe uccAeOObaKUe WITAMMOB Actinomyces streptomycini 223. 


SHAOCTPCNTOMHUHHAa, MPH (bepMenTalnu Ha KYKYPy3HOH It CHHTeTHUeCKol 
cpeqax OOOMX UITAMMOB, NpescTaBscHE B TAG. 6, 


Ta6Omuuna 6 


O6paszo0eanue MaHHO3sudocmpenmoMuuuHa Ha PQsHOIX 
epedax umammamu B-178 u JIC-1 (e %) 


a i St 


| | Bpema depmenralluy, uacpt 





Cpena Iltamm 
| 4g | 72 | 96 | 126 
Kykypy3naa . .| B-178 ot 42 20 — 
» JIC-1 10 7 4 — 
CHHTeTHYeCKanl B-178 — 60 a 39 
» JIC-1 — 7 3 4 


OHO 43 OTAHYNTeIbHBIX OcobeHHOcTedi uiTaMMa JIC-1 spasetca cpaBHH- 
T€JIbHO H€3Ha¥NTeIbHOe O6pa30BaHHe MaHHO3HJLOCTpelnTOMHIMHAa, COCTaBJIAIO- 
ee K KOHUY (epMeutTaluH okono 5%, trorma Kak y wTramma B-178 ero 
COMepRaHHe CcooTBeTcTByeT 20—40%. Sro sapurenue, OY€BHILHO, CBA3a@HO Cc 
Pa3IMUNOH AKTHBHOCTbIO COOTBETCTBYIOMIUX (PePMCHTHBIX CHCTCM (Hockenhu- 
le a. Ashton, 1954; Cesepuu u Macutopa, 1956). 


B bIBO J bi 


1. IIpopexeno cpaBHUTedbHoe H3yyeHue ABYX IIPOM3BOJICTBEHHbIX IUTaM- 
MOB Act. streptomycini — B-178 y JIC-1, oTiHuatommuxca mo WHTeHCHBHOCTH 
OHOCHHTC3a CTpenTOMULHHA. 

2. BolaBICHbl OCHOBHbIe du3Homornueckue OCOOCHHOCTH BBICOKOMpOyK- 
THBUOrO WTaMMa JIC-1, oTsaMuatomtve ero or utTtamMMa B-178. 

3. YCTAHOBJICHO, YTO y IWTaMMa, Goslee HHTeHCHBHO CHHT€3HpyrIoulero 
CTPCITOMHILHH, HaOOaeTca pad (usvosoruyeckux ocobeHHocTel 1 CBOHCTB, 
OTH4AIOUIHX ero OT MeHCe aKTHBHOro uITaMMa. TlomHoe BbIABeHHe nNoTeH- 
HHaJIbHbIX BO3MOKHOCTEH HOBbIX INTAMMOB B OTHOMICHHH CHHTC3a aHTH6Ho- 
THKOB BO3MOXKHO .IHUIb Ha OCHOBe Try60Koro CpaBHHTe-IbHOrFO (pH3HOvIOrMye- 
CKOrO HX HCC1eOBaHHA. 

OKCHEPHMCHTaJIbHbIit MaTepHa.l, MOJYYaeMbIit IPH TaKOM MCCIeOBaHHH, 
HMeeT TAKE MpakTHYCCKHH MHTepec, TaK KaK OH CJy2KUT OCHOBaHHeM JAA 
YTOMHEHHA TEXHOJIOTHYCCKHX PerIaMeHTOB MPOH3BOACTBA AHTHOMOTHKOR. 
B uacTHOCTH, pe3yIbTaTbl WaHNoro HCeAeLoOBaHHA Jeri B OCNOBY TIpoH3Bo- 
CTBCHHOTO PeraMeHTa NOJYYCHHA CTPeNTOMHULMHa MPH UCNHOIb3OBaIHH BbI- 
COKONPOAVKTHBHOrO wiTamMMa Act. streptomycini JIC-]. 
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lB. KasancKkaa u ELA, AnOpeesbua 


BJIMAHHE A30THCTbBIX ®PAKILUM COEBOM MYKH 
MH HEKOTOPbIX AMUHOKUCJIOT HA POCT H BHOCHHTE3 
CTPENTOMHLLUWHA 


(Muctutyr Muxpo6uonoruu AH CCCP) 


IIpu nonyyenun crpentomuunva c momoutpio Actinomyces streptomycini 
alta MPOMBIUICHHOCTh WONroe BpeMA Hcnomb30Baa Wtammer Ne 3 y 
B-178, KoTopbie Ha MUHEPa/IbHOW Cpee C KYKYPY3HbIM 9KCTPakTOM Japa 
HOCTATONHBIE BbIXOMbI AHTHOHOTHKA. B casi3su c 3THM APOBOANANCh HCCTenO- 
BaHHA MO PpakuMOHHpOBaHHIO KyKypy3Horo SKCTPaKkTa C UeIbIO BbIACHeHHA 
XMMHYCCKOH NPMpOAbl A30THCTHIX COeRHHeHHH, CTHMY.IHPYIOLWWHX O6pa3zoBa- 
une crpentomuudna (Ulanounukos, Aratop u Ka3ancxaa, 1954; yabtkuua, 
1954). B ganbHehuem 6but CCJICKUMOHHPOBaH Oovlee AKTHBHbIi WwTaMM 
JIC-1, koToppiiit np KYJbTHBHPOBAHHH Ha Cpeke C coeBol Mykou mponyun- 
POBaJl OO/IbIIHe KOJIMYeCTBA AHTHOMOTHKa. Ilepeq yueHbimu cHoBa scravia 
Salada — BbIACHHTb TIPHYHHY CTHMYJIAWMH CTpenTOMHMHOOOpa3z0BaHHuA, Ha 
STOT pa3 COeBOH MYKH. 

Hamu (Kas3aucxaa, 1958) 6pi10 MOKa3aHO, YTO OHA H3 STHX MIPAYHH 
3aKOYAeCTCA B O/AarOMpHATHOM BJIMAHHM COeBOrO Maca HW MadbMUTHHOBOTT 
KHCJIOTbI. Hactosutaa padota nocsaulena pelleHHlo BOmpoca oO BAHAHUH 
A3OTHCTBIX Ppakuu CoeBOoH MYKH H OTACAbHBIX AMHHOKHCOT Ha oOpa30Ba- 
HHe CTpenTOMMUMHA. 

Bee MukKpoGHo.IorHyeckHe ONDbITBI TMIPpOBOLHANCb CO IWTamMMom JIC-1 ua 
pene cilemyromero coctapa (B %): rtoKo3pt — 2; (NH4)2SO,—0,3; NaCl— 
0,25; KH2PO,—0,05; CaCO3;—0,3, JUCTHJJIMPOBaHHan Bona. 

K 9TOH cpene npH6aBaaan nan 2% coeBol MyKH wa. APYroH HCTOUHHK 
430Ta Oprannueckoro BeulectBa. [locesHol MaTepHa.l BhIDAMUBasca B TeUecHHeE 
Tpex CyTOK MNpu TeMnepatype 26—28° na Kauaake, Bpallaroulelica co cKO- 
poctbio 240 06/Mun. B konitueckne Kon6bI O6bemMom 250 Mat HaauBatu To 90 MJ 
cpeabl. CocTaB cpeaq MoceBHbIX H OMbITHbIX KOJIO BCerla Obit O2HHAKOBDbIM. 

CTPpenTOMHUHH onpeyeiat mMeTO.OM Huddy3Hn Ha arape; pec Mmuue- 
JIMA — BbICYLINBAaHHeM JO MOCTOAHHOrO Beca MHA, Mpe€ABaPHTe@JIbHO OT- 
WeHTPHPYrHpOBaHHOrO HW MocAe_OBaTebHO Mpompttoro 5%-nolt HCl uy i\H- 
CTHJVJIHPOBalHOM BOOM; O6ULMH a30T — meTonoM Kpebdada, aMMuak — 
AN@PY3HOHHBIM M€TOAOM; TIOKO3y — no Beptpayy. B ta6anuax npusere- 
bt JIMIIb OCHOBHBI€ pe3yJbTaTbl OMbITOB, T. €. H3 WHPOBbIX MauHbIX Ha 
MPOTAKCHHH TIATH-WICCTH CYTOK BbIOPaHbl MAKCHMAJIDHbIe 3iayeHua Beca 
MHULCJIMA H KOJIHYeCTBA CTpenTOMHuUHHA. 

B ombitax ¢ coeBoii MyKoli He Onpedeasacb Onomacca, Tak Kak Ip 
WEHTPHPYrupOBaHHN KYIbTYPaJIbHOll AKUAKOCTH Ha AHO NpOOUPKH BMecTe Cc 
MHIe@AWeM OCeChala MyKa. 


15 Tpyapt Hy-ra Mukpo6uonoruu, spin. 6 
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B psac ompirop yKka3saHo =BpeMa, Kora B cpeme HcdesaH TOKO3a H 
AMMOHHHINDIH a3or. 

Vismenenne pH Bp mponecce (bepmertralal B OO-IBIIHHCTBC OMbITOB ObITO 
OMMHAKOBbIM: Ifa BTOpble cyTKH pH ciuM7KasCH MPHMepHo 10 6, a 3aTeM, 
K KOULY OMbiTa, Noppiimatica Mo 8. 

B neprom olbite Mbl MpoBepHAH Mopesleine WTaMMa JIC-] ma cHntTeTu- 
YECKHX Cpeslax C AMHNOKHCOTaMH (Lanomunkos, Araros, Ka3atcKas Hi 
Dxs3epnoBa, 194). A30T OpraHHueckoro BellecTBa B HHX coctaBna 30 mr %, 
T. @. KOJHUCCTBO, PaBlloe aZOTY, BIHOCHMOMY B CpeAy C KYKYPYSHBIM 9KeTpak- 
tom. IIpu padote co WTaMMOM JIC-1 1A MpHroTOB.TeHHA CpCAbl MbI NOjTb30- 
BANHCb ABYMS MapTHAMH COCBOH MYKH, KOTOPbIe colepxkaju B cpcatHeMm 60 mr 
azota Bl F MYKH. CsteqopaTemblio, B cpese Avia MITaMMa JIC-1 KomMYeCTBO 
OpralHuecKOTO a30Ta PaBHAOCb 120 mr%. B cooTBeTCTBHH C JIHTepaTyPHbIMH 
nmanubima (Wowpcou, 1932) 6piya cocTaBjena HOBaA pellentypa cpesbl ¢ 
OCHOBIbIMH AMHHOKHCIoTaMH. B ra6. 1 MpHBeseHbl pesy/IbTaTbl OMbITA co 
wtammom JIC-1 Ha cocBofi cpeze H Ha ABYX BapHaHTax cpem C OCHOBHbIMH 
AMHHOKUCAOTAMH, 


Taobuunua 1 


Baunnue QMunOoKUCACM Ha cmpenmomUuyUHOCOpasCEaHue 


KosHuectTBo 


ree i a eee 
HcTounnk a30Ta opraHnueckoro reulecTEa agota OpranHse-| crpentomHIH- 
CKOFO Lely) CTBA Ha, Y/Ma 
B cpejec, Mr % 
COehaT SH RAG ke qb Gos ete Oe 420 1.200 
Ocyosuple aMHHOKUCAOTHI(aprHHun —63 mr% ; PHc- 
THann —19 mr%; susHH—S8 Mr%) . - + | - {20 243 
Ocnopupie aMHHokucsotpl (aprunHH —950 Mr%; 
ructuauH —50 mr%, angHn—40 mr%). . - - 30 115 
Ananun (180 mr%). - - 6 6 ee ee te 30 143 


3 nxannpix Tao. 1 BUHO, YTO APTHHHH, THCTHAWH MW JTH3MH BO B3ATBIX 
COOTHOINCHHAX He MOryT 3amcHHTp wtammy JIC-1 coeByto MYKy. 

Tis onpeeseHHa as0THCTHIX (bpaKkiull, CTHMYAMPYIOULx POCT akTHHO- 
MulleTa H CTpentOMHUMHOOOpasoBanHe, Mbl UCCCLOBaVIH BJIHAHKE BOJLHDIX 
WU IWLeJIOUHbIX BbITAXKeK COCBOH MYKH Ha 9TH MpOueccbl. 


1. BAMSAHHE BOJHbIX HW WLEJIOYHBIX BbITS KEK COEBOH MYKU 
HA CTPENTOMHLLVHOOBPASOBAHHE 


Cnoco6 NpuroToBJcHHA BbITAKCK HS cocBoli MYKH CBOMUTCA K CJeyl0- 
ulemy: 20 r coeBOH MYKIH 3aJIHBaloT 900 MA JLHCTHIJIMpOBaHIOH BOAbI HJM 
900 ma 0,2%-noii NaOH, BceTpaAxuBatoT B TeHeHHe 15—20 MHH. H CT4BAT B 
xonosnabnuk. Uepes 18—20 yac. cooTBeTcCTByIOIMNe CYCMEHSHY ILCHTPHYrH- 
pyior. B BomHoM ueHTpudyrate Nocse CTepH/IHsallil! & aBTOK.1aBe BbINaslad 
OCaNOK, KOTOPbIii MeCLIaJ ONnpeeseHHIo Beca muietun. Flostomy BOItble 
BLITAXKKH (PHbTPOBaIHCb Yepcs3 CTePHJIbHbI acOecT B HIbTpe B3eitua. IIpu 
9TOM MOTYYHICA TMpospayitblH OMAaJeCHHPYIONLMH (PHJIbTpar. 

Iletourbie BbITA2KKH CTepH.1H30Ba.TH ApoOHo TeKyYHM WapoM H 3aTeM 
HCHTPAaIH30Ba11 cTCPHAbHOH 5% -10H HCl. B cpa3u c TeM, 4TO B Cpeax C 
coeBOlHH MYKOH COePKUTCH 120 mr % agota OpraHHveckoro BeulecTBa, BCC 
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BHITHKKH LOOARAAIOTCA CTCDHIbHO K Cpeme U3 STOFO pacueta, J[aHupbic 6uoN0- 
FHUeCKOH MPOBePKH BbITHKEK, TOOABJCIIHbIX K cpeqe BMeCTO COeBOIL MYKH, 
NpeACTaBJIeHbl B Tabu. 2. 
Ta6auna 2 
Bausinue eodnox u M{CAOUHOLX BOIIMAMEK CCCBOW MYKU Ha pce 
lt CHI peRNMOMUUUHOOO pasoeaHue 


eee 


Bpemst o6pa- Bpemsa o6pa- 


Hi Bec muule- 3oraiuna mMax- | Kownuect- 30Rnanus Max- | Koanuect- 

T mn": : - 

CTONNHK a3oTa JS, CHMA&JIbDHOrO BO cTpen- | cHMavgbHOrO Pont te 
ities OMHILHH 

ay KOMHUCCTBA KOMHNECTRA , 

OpranHyccKoro BeCMICeTBA mrji00 Mut 6vomacch, | OM#AHHa, ctpentomumit- | % K KOnT- 
SREAG! cyTKH T/MA Wa, CYTKH PON 








a ee 


Coepaa HecOeaxKHpeHiian MyKa 


KKOUT POM) > ie Los hod & ns — — 1110 3 100 
Boquaa BbITAKKa H3 Heo6e3xKu- 

PeHHOH COoeBOH MyKH ... , 473 4 692 3 62 
To xe H3 C6e3%KHDeHHO! — coe- 

BOH MYKH Bt Geek 795 3 770 3 69 
Ulenounaad BbITAxKKa H3 Heobes- 

2%KHPeCHHOH COeBOH MYKH . . . 370 4 122 D 14 
To »#e H3 O6e3KUpeHHOli coe- 

BOH MYKH .. 2... 372 4 113 5 12 


HI3 aHHbix Ta6.1. 2 BuaHO, 4TO Np AOOaBJIeHHU K Cpese BOLHOH BbITAK- 
KH, CTCPHJIH30BaHHOH DHAbTpOM Selitua, HaGmtomaetca xopomnis pocT akTH- 
HOMHUeTAa HU OOpa3yetca yo 70% CTpenTOMHUHHa (TO cpaBHeHHto 
© KOHTPOJ€M, KOTOPbIM CJIy2KHT coepad myka). Ha cpeqax c meouHbIMu 
BBITAKKAMH BEC MUICIHA Obl MeHbUIC H CTPeNTOMHUNHAa O6pa30BbIBamOCb 
TObKO 11-12% mo cpaBHennto c KOHTpoJiem. [IpH 9TOM Oka3asIocb, 4TO 
HPOHWCXOAKMEHNE BHITHAKKH (H3 HeoOe3sKUPeHHOH HI O6e3KHPeHHON coeBoli 
MYKH) He CKa3bIBaJlocb Ha CTPpeNTOMHUHHOOOpasoBaHHH. ITO MOXKHO OODAC- 
HHTb TCM, YTO TIPH WeEHTPHyrHpOBaHHH BbITAKeK 3 HeoOe3*KUPeHHOH MYKU 
CBEPXy OOPa3OBbIBaAlaCh MOTHAA I1eHKA *KHPa, KOTOPad HIM CHHMaJIach 
HJM 3aJCpKUBAaAaCh PUJIbTpPOM. 


2. BJIHMAHHE ABTOKJIABHPOBAHHbIX ®PAKWUH COEBOH MYKH 
HA CTPENTOMHLLUHOOBPA3ZOBAHHE 


Cnoco6 tuibrpopanuli uepes PubTp Sciitna AWA nomyyenua 6onBIUNX 
KOJHYCCTBR BBITAKKH OKa3aICA HeyOOHbIM, Ous_TpoBanne UWI0 MeWJICHHG, 
PubTpaT B pane cryuaes NOJYuasICA HeCTepH.IbHbIM. Jia 6onee no”po6uoro 
H3yueHHA Cu3HOOrHH wTramMa JIC-1 yam TpeOOBaOCh OOubIOe KoHe- 
CTBO BOJHOH BBITAMKKH, MOITOMY CJIeOBacIO YCKOPHTb MOJlyyeHHe CooTBeT- 
CTBYIHX OObEMOB Mpo3spayHoro (PHJIbTpata. 

Cocsyio Myky (3 pacuera 4%) cmMeLIMBaIH C BORO, CTEPHJIH30RATH B 
aBTOK.aBe WH WeHTpuyrupospaau. pu stom nomyuaau MYTHbIN WeHTpHyrar 
M IMMOTHBIN OCaOK. Satem wentpudyrar DMIbTPOBaAIH Ha GosbIUOs} (ap- 
Popowoli BopouKe yepe3 ac6ecToButti (PuIbTP, TAK KAK TOIbKO on OGecmeuH- 
Ball MO/TYdeHHe NpospayqHoro uaptpa. Mesra u3 (PUAbTpOBaIbuOH Oymary 
H Apyrve MatepHaibl H LIDTPbl OKa3aIuCb B WaHHOM cJlyu¥ac Henpurod- 
HbIMH. Tleppyto mapriio PuIbTpata BbLINBAIH BO u36C27KAaHHe afAcopouun 
acOecTOM HeOOXO/LHMbIXx dAKTHNOMULeTy BelllectB con. B pe3yabTaTe nomy- 
Fas NPOSpayHbl, C1erkKa OnMaecuupyoutuii pactBop, Ocazok mocie Leut- 


15* 
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pH(pyrHpoBaHHaA MpOMbiBadM BOOK. B MasbHeHlemM 3TH Be (ba3bl MbI OyeM 
COOTBCTCTBEHHO HM@CHOBaTb KaK KaBTOK.1ABHPOBaHHYtO BbITAKKY»® H «OCAAOK>. 

Tak Kak JWIA MIpHrCTOBJICHHA ABTOKMaSHPOBAHHOH = BbITAKKH coeBon 
MYKH OpaJiH BABOe GOJbUIe MO CpaBHeHHIO C COseprxKaHHemM ce B cpese, TO 
MO2KHO OblIO MpeANOOXKUTb, YTO B NpospayHoM duIbTpaTe OyAyT colep- 
WKATDCA ZBHAUHTCIDHbIC KOJIHYeCTBa a30Ta, OAHAKO BbIHCHHJIOCb, YTO B aBTO- 
KIAaBHPOBaHHOM BbITH2KKe COCBOH MYKH B Pa3Hble CPOKM ee MOMYYeRHA KOJIH- 
uecTBa a30Ta KomcOamucb ot 12 no 26 Mr mpm nepecuete Ha | T MYKH, T. ©. 
ot 20 no 40% azo0Ta cou mepexoau.Io B pacTBOp. 

Ocafok nogpeprasca (bepMeHTaTABHOMY THApO.IH3y NenmcHHOM C MOCWTe- 
AYIOWUM (HbTPOBAHHeM Ha 6€330.1bHOM (PHJIbTpe. Ko.1M4eCTBO a30TA B Be- 
HIeCTBAX, 3AUepKaAHHBIX (puJIbTpoM, coctaB.1ao 0,084 mr mpu mepecuete Ha 
lr myku. CreqoBaTeIbHO, a30THCTble COCAHICHHA H3 OCaAKa MPH Takoli oOpa- 
6OTKe MOUTH MOMHOCTbIO NepexoAMIN B pacTBOopHMyto (opmy. 

Kak yoKe yMOMHHadocb BHC, HalHyne B cpee coeBOH MYKH AevlaeT 
HEBO3MO2KHBIM ONpemeeHve OHOMACCHI, a B CBASH C 9THM —H YCTANOBJCHHE 
Gananca MO a30Ty MH MOMeHTY MAKCHMaJIbHOTO pocTa MHNeIHA, IIpexHue 
Hamu ganuple (Aratos un Ka3anckaa, 1958 a u 6) He MOIMIH Obltbh HCMOVvIb- 
30BaHbI B padote co wtamMom JIC-1. Ilostomy jake BOMpoc O TOM, Kakoe 
KOJIHUeCTBO a30Ta CJleMyeT BHOCHTb B Cpely, MpHXOAMW10Cb pellaTb CHOBA. 
C stoi uerbio ObLI MmpoBesen GaslaHCOBbIH OMbIT Ha Cpeax C aBTOK.1aBHPOBaH- 
Hol BbITMKKOH. Ha puc. | nu 2 npencTapvieHbl pe3y/IbTaTbl ONbITa NO KY.Tb- 
THBUpOBaHHio WTamMMa JIC-1 Ha cpefax, B KOTOPBIe WOOaBJIeHbI pa3svIMUHble 
KOJIMYCCTBA ABTOK/aBHpOBaHHOl BbITAKKH. OnpemeseHua a30Ta B CusLTpare 
KYJIbTYPaIbHOM %KHAKOCTH H a30Ta B MALETHH NPOBOAMOCb Ha NPOTAKCHHH 
TPeCX CYTOK, T. €. JO MOMCHTA MAKCHMAJIDHOTO pOCTa MHUeIHA WIA BbIACHCHHA 
MOTPeCOHOCTH WITAMMAa B OpraHHyecKOM a30rTe. 

M3 puc. 1 u 2 BYAHO, YTO K TpeTbHM CYTKaM, T. €, K MOMCHTY MaKCi- 
MaJIbHOrO pocTa, B cpeqe Hcye3aeT AMMOHMHMHbIM a30T, a C YBCHYCHHEM 
a30Ta OpraHHyecKOrO BelleCTBa B Cpee YBEHUNBaCTCA H KOMMYCCTBO 43074, 
nolwlesilero Ha MOCTpOeHHe MULMeIHA; KOJIMYECTBO CTPeNTOMHIMHa B KYVIBTY- 
PaMbHOH MKHAKOCTH MpH 3STOM OCTaeTCA OAHHAKOBBIM. IIpopeqeHHbI = OTIbIT 
TAKIKE CBUJETCIbCTBYeT O TOM, UTO Ha WOCTpoeHHe MHUCIHA, KPOMe 430Ta 
OpraHHuccKoroO BeIWeCTBa HCMONb3yeTCA H AMMOHHHHBIN, TAK KaK BO BCCX 
CIyYUaAX KOJIMUECTBO a30TA B MHILCJIMH MpeBbILaeT KOJTMYECTBO a30Ta OPraHy- 
YeCKOFO BeLUeCTBAa CpeAbl, WaxKe CCH He NPHHAMATb BO BHHMAHHe, UTO YaCTb 
a30Ta COM He MOXKECT ObITh yCBOeHa AKTHHOMHIETOM. Kpome TOrO, OKa3aJ10Cb, 
NTO Ha Cpemax C MOGABCHHEM ABTOKMABMPOBaHHOH BbITARKKH U3 Heobe3KUpeH- 
HO Hu O6e3KUPCHHOM CoeBOH MyKH OOpaz0BaHHe CTPeNTOMHMIMNa HAeT OAMHA- 
Koso (315 u 350 y/Ma). Sto OSbACHAeTCA TOM 2%KC MPHYNHOH, YTO UH B Cuyyae 
(IPHFOTOBJICHUA BOAHBIX H WICJIOUHBIX BbITAKEK (CM. TAOM. 2). Tlostomy B jaJb- 
HelimeM JWId OGslerueHHA PAOOTbI MbI MPHMeHAMH HeOOe32KHPeHHy}!O COEBYIO 
MYKY. 

Crenyroulwh onmpir Obit MocTaBseH AIA YTOUHCHHA BJIMAHHA Ha pocT H 
oOpa30Banve aHTHOHOTHKA AByX (a3, NO/yYaloUlMXCA MpH aBTOKJaBHpOBa- 
HHH COeBOH MyKH (Tau. 3). 

MPpakuwiv NpHOaBJAIMCb K Cpese H3 TOTO 2%Ke pacueTa, YTO H COeBaH MyKa 
(2%), T. €. B cpemax cOfMepxKaOcb Takoe KOIH4YeCTBO COOTBeTCTBY OLEH 
cbpakuMH, KOTOpoe GbIlIO MolyyeHO H3 2 Fr COCBOH MYKH. 

Pe3yAbTaTb! OMbITOB Ta61, 3 MOKa3bIBaIOT, YTO LeHTpudyraT uMeeT oue- 
BHAHbIc MpeuMyuiecTBa fMepex CuJbTpaTOM aBTOK/aBApOBaHHOH coeBOH 
MyKH. STO cooTseTcTByeT HM KOMMYeCTBY OOWerO a30Ta B STHX pakilHAX. 
Mytubi wextpudyrat, nowlyaaioliuca 3 ABTOKJIABAPOBaHHOH B BOLE 
coeBoH MYKH, MIpeACTaBIAeT MCIKOAUCTIepCHyl0 CHICTeMy Oe/IKOBDIX BeLICCTB, 
3a ep KUBAICUINXCA MPH aJIbHelilueM PHJIbTPCBaHNM Yepes acbecr. 
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Bpema, cymnu 


Puc. |. Auwamuka a30ta, Ouomacchl uw CTpenTOMULHHAa Ha cpese 
C @BTOKJaBHPOBaHHOH BbITAKKOH H3 HeOGe3KHPeHHO! COcBOH MYKH: 
i— CTPENTOMHILHT (KOHTpOb); onpir I: 2 — CTPeENTOMHILHH; 3 — MHUeNIHI; 4 — a30T 
MHILCIMH, 3 -- a30T OpraHWueckoro peulecTBa: 6 — a3or NH3; onpir [1]; 7 — ctpenro- 
MuunH, 8&8 — MHueTHH: 9 — as0T MHnevua; /2 — a30T OpraHHY¥YecKOrO  BeLLeCTB?: 
11 — azor NHs. 
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Bpemx, cymnu 


Puc. 2. JLuyaMuka a30Ta, GMOMACChI H CTpenTOMUUMHA Ha cpele ¢ aBTo. 
KABMPOBaHHOH BbITAKKOH H3 OOe3KUNPeHHO cOcBOll MYKH: 


/ — crpenTtoMHUHH (KOHTponb): onpir I: 2 — CTPCNTOMHUHH: 3 — MuLeHM- 4 — azor 

MUileIHA, 5 — a30T opranvyeckoro pelectBa: onpit Il: 6 — CTpenTOMHUHH; 7 — mu- 

uetuh; &— a30T MHUeIHMA; 9 — a30T OpraHHuecKoro BeLLeCcTBa: 10 — a30r NH. 
onbitos | x II 
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Ta6auna 3 


Bausnue pasaucnolx Ppakyud aemokaagu posanHnou coegoul MYyKuU Ha poem 
u cmpenmomuuUuHxovb pa306aHue 


ea ee rc EE 


Bpema o6pa- Bpemsa o6pa- 
Bec | sopanHa Mak- Crpento- | 30BaHWA MaK- KoaHuacct- 
HicTOuHHK a30Ta muie- | CHManbHOrO KoHeu- cHMasbHoro§ | BO cTpen- 
. : ape use nua KOJHUC CTBA {| MUMHE, KonM4uccTBa |TOMHULHA, 
opraHwuccKoro BeuLecTBa ' 6uomaccn, |#Oe pH x fan cTpenToMHILH- YM K KOHT- 
mr/100 CYTKH ; Ha, CYTKH poso 


ABTOKJaBHPOBaHHbIH IWCHTPH- | 


Coopad MvKa (KOHTpOb) . . | — — 8,01 1460 4 100 
ABTOKMaBUPOBaHIIbIH ILeHTpH- 

VPA bes ee tee Ge: eo ee |) et 3 8,05 1100 4 80 
OCMIOK oa: & he oe, Sus esl — 6, 46 930 5 36 
PuAbTpaT ocasKka, O6paboTali- 

HCTO MencHHom. . . . . | 372 3 6,93 243 5) 16 

| 


t 

cbyraT + ocaycK 2. wwe — | — _ 1075 3 74 
To #e-+ uabTpaT ocalkKa, ! 

oOpasoTatHoro = MencHHOM 738 3 7,98 662 QD 45 
Coeban MYRar by... M aoe a 7 2370 100 
ABTOK/aBHpoBailHal = BbITAK- 

Ka de ‘ag Geen tg, Aa |) SO 
OCAIO 2 oie ee Gigs Eee ke ol 
@ubTpaT ocayKka, oOpadotall- 

Horo mencuHom ... + .{ 206 
AsToKJlaBHpOBaHHan BbITAK- 

Ka + (pHJibTpaT ccalka, o6- 

paOoTaHHoroO MencHHOM . | 694 


to 


49 
030 ev 


300 13 


= 
~~] 
) 
co 


902 o 214 


iS 
~J 
ce) 
Wo 


O6a onbira, KpoMe TOFO, NOATBeCPKAAOT NAallHbIe Bpun6epr uo Apyrux 
(1958) o tom, uTo witamMm JIC-1 nyxyacTcH AIA pocTa H CTPeITOMHUHHO- 
OO6pa30BaHA B BbICOKOMOJICKYJIAPHBIX a30TCOAep KAN BeulecTBax. LelicT- 
BUTe/IbIIO, Ha cpese C OCaqKOM B HallHX ONbITaX CTpeNTOMUMHHa ObIJIO 
BLBOe OOJIbIUC MO CpaBIIeHHIO CO cpesoH, cofepxkauleH uJIbTpaT ocajka, 
NOABeprHyTOrO (epMCHTATHBHOMY PpacllkeMIeHHioO NenCHHOM., 


3. BIIMAHHE HEKOTOPbIX AMHHOKHCJOT 
HA CTPEMTOMHLLHHOOBPA30BAHHE 


Cuenyiomml pasiet paOoTbl CBOAWJCH K BbIACHeHHIO BAMAHMA aMHHO- 
KHCOT Ha pocT H CTpenTOMHUMHOOOpasoBaHHe. 

Kak noka3aJIu OMbITbI, MpecCTaBJICHHbIC B Ta6. 1, Ha B3ATOH HaMu 
cpene C CCHOBHBIMH @MHHOKHCOTaMH = aKTHHOMHILET O6pa30BblBa Mao 
eTpenTtomuunia. Mlostomy Mbi peliHJIM BbIACHHTb, Kak U3MeHAIOT Mpouece pa3- 
TMMUIbIC AMHHOKHCAOTHI, IpHOaBseHHbIe B CpeAbl OLHOBPeMeCHHO C aBTOKIABH- 
poBaHHOl COeBOH BbITAKKOH, 

Srot stan padotbl cleayeT PaCCMaTPHBATb Kak MepeXOHbIN MW BbIHYKJLeH- 
Hbiti, BBHAY Toro, yTo wITaMM JIC-1 He pasBHBaJCA Ha HCMO/b3OBaHNDIX HaMu 
cpenax C aMMHOKHcIOTaMH. B cpeabt Cc ABTOKJABUPOBaHHOl BbITAKKOH JLO- 
6apianoch 56 Mr% a30tTa amunoKucsoT. [Ipu ynotpeO/eHHH COJIMHOKMCABIX 
comeli AMHHOKHC/IOT MpOH3BOAHAH COOTBCTCTBYIOWMH NepecueT, TakHe CO 
MPCABAaPHTeIbHO HeHTpaJIM30BaJIH NaOH c yuetom o6pa3opanua NaCl 


B cpeze. 
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B Taos. 4 ipHBeeHbl JaHHbIe OMbITOB NO BbIACHEHHIO B.IMAHHA MOHOaMH- 


HOKHCJIOT Ha WTaMm JdIC-l. 
Ta6ahua 4 


BaustHue MOHOQMUHOKUCAOM Ha poem u cmpenmomuyuHxoobpa3z0eanue 





Bpemsa o6-|KomMuecTRO cTpen- 








B Bpema pa3soBpanus TOMHUHHAa 
ie MAKCH - MAKCH- = 
McTOuHHK a30Ta OpraHHuccKoro MHILC- | wanpHoro |KonH4uccTEO} wannnoro 
BCLUCCTBa THA, | nocra muH-| OTP! TOM, <OJTHUCCTRA a % K cpexe 
wr/100 nemus, fAAHA, Y/MPloppentomH-/K KOHT-| © FbTOKMAa- 
Mul CyYIKH WHa, cyT- | pomo | BHPOBAH- 
KH HOH BbI- 
THKKOH 
Coepaw Myka (KOHTpO.1b). 2. 2 . 2] — 1390 5 100 —_ 
ABTOKaBHpoBaHiad BbITAKKa. . .| 359 3 265 5) 19 100 
To Ke + roroTaMHHcBad KHCsIoTa. =. | 232 2—3 18 3—9 1 7 
To 2ke +- aclaparHHopad KHcsoTa. . | 160 | 3 32 4 2 12 


[[upp Tabu, 4 cooTBeTcTByior Mpe2xKHHM HalllMM JalHbIM, 10.IyYeHHbIM 
mph padote co wramMMamu 3 Hu B-178 (UlanouinuKkos, Aratos, KasaucKan H 
OK3epucsa, 1954): MoHOaMHHOKHCAOTH! (TiOTaMMHOBaA I aciaparuHosas) 
pe3KO CHHKAalOT BbIXOA auTHOHOTHKA. JIa wramma JIC-! Hospbim saBHOCD, 
KPOMe TOPO, HU OTPHULATeJIbHOC BAHAHHE MOHOAMHHOKHC.IOT Ha pOcT MHILeIHS. 
Takyl0 Ke KapTHHY MbI Mosly4aH B APYFHX OMbITaX B TeX cpeiaXx, Kyla Haps- 
AY C TKOTAMHHOBOH KHCAOTOH oOaBsiaH AM3HH. B Ta6a. 5 npesicTaBJeHbl 


Tao6Omuua 5 


BaustHue OCHOBHOLY AMUHOKUCAOM Ha pocm u cmpenmoMuNUAovOpasz0eaHue 





KomuMUeCCTBO 



































| Bpenmsi CTPeUuTOMH- 
| _Bpema IlHtHta 
JloCansicno Tipu6as.ie- o6pa3ora-|{ |- See Ne 
: HHC aMH- | | HHA MakK- {| x - 
K asTokmapipo- | noxuenot | = | cHManbHo-| 3 c | nO- /o K 
BAaHHOl EbITaKKe | MO XOty | BL | ro Konu- | S Sena) i L-norpcoad> | tpc6-i) 9% K, CPVAC 
pasbuTun | Ss] uccrra ° See ee ea eee tocar kt Fic... dic Hae Leos. |o ee O- 
cocroll MyKH (CYTKH) =o | 6nomacept,| £ re OIE SL the | raoKo-}rpo- | K14BH - 
a) CVTKH cigar CTP MTOMHULH- | cyTKH | 3bl qio | POBALH- 
OS - oe j ‘ aly oy egies 
Pee a Ha, CYTKH | I cyTiKt ‘HOH PbI- 
' ms C8 | | ; THKKOHN 
Pe 
‘Coepast MyKa — a - 1700 40 O | 3-4 /100] — 
(KOUTpOwib) | | 
Be3 pobansienua — 375] a 350 5 A 4 20} 100 
Apri Buauae {| 604! 3—4 638 A—5 3 3—4 |; 38! 182 
» 1 400 3 ; 430 o He norpe-| 4 25| 122 
OH.ICH 
» 2 387 4 2AD J » 5 14; 69 
» 2 o02 4 202 ) » 5 Be 83 
PHecTHAHU Buayare | 432 4 770 a He noTpe-| 9 45} 220 
| OWICH | 
» 1 A80 3 675 o » | 4 40} 193 
» 2 418 4 AG? oO » A 27| 132 
» 3 O23 3 OO7 ” » 4 22) 105 
JIn3nu Buayane | 481; 3—4 1068 0 » 4 63] 304 
» 3 472 A ! 50S o A 5) 2i! 103 
Aprunuy, ructu-, Buayane | 53° 3 | 1075 7 He toTpe-| 3 63] 307 
Mu | | | | Onsen | | | 
i 





Konennblii pH kyabtypaapHoi owKHAKOCTH 6,82. 
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CpeAHHe TAHHbIe JBYX OMbITOB, MPOBCACHHbIX Ha ABTOK.TaBHPOBalHOH BbITSIK- 
Ke C JOOAB.TEHHCM OCHOBHDBIX AMHHOKHC.TOT. 

Tlauuble Ta6.1. 5 noKa3biBaloT, UTO NaNOombliee CTHMYJIMpyroilec WeHcTBHE 
Ha CIpenTOMULAHOOOpa3soBalHe OKa3blpaeT .1H3un. TIpuOapka xc K aBTOK.14- 
BHPOBAHHOfl BbITM*KKe OCHOBHDIX @MHHOKHCJIOT Ha MePpBble — TpeTbH CYTKH 
Pa3BHTHA AKTHHOMULera TOYTH He CKa3biBaeTCA HH Ha pocTe MHIUCJINA, Hu Wa 
CTpenTOMHUNHOOGpa3zo0BaHHH. T]O-BHAHMOMY, OCHOBHbIe @MHHOKHCJIOTHI He- 
o6xonump Act. sfrepfomycini c nepBbIxX yacoB ero pa3BHTHA. CareayeT m0- 
SACHHTb, UTO JIH3HH MpHOaBAAJICA B CpeAbl WIN cpa3y, HIM Ha TpeTbH CYTKH, 
TaK Kak Hall mpexknue faunpie (Aratop u Ka3ayuckaa, 1958 a) noKa3san, 
UTO 3TA AMHHOKHCMOTA MOTPCO.IMeTCA OYCHb MCJLICHHO. 

3 xumMuyeckoh POPMYIbI JIM3HHA BU AIO, YTO OH ABJINeCTCA WHAMHHOKAMPO- 
HOBO! KHcAOTOH. HopweiiuuH uw weliiHH — TakoKe TIpCH3BOAHble KampoHoBou 
KHCJIOTbI: M@PBbii — G-aMMHOKANPOHOBaA KHCMOTa, BTOPOH — a-aMHHOK30- 
KallPOHOBaH KHCJIOTA: 


CH.—Cl]s— CH»— CI lo—CIICOOH 
| | Jlu3uH 
NH, NI Ta 


| I lopaeiinnH 
Nils 


Cl ENG 
ClI—CH.—CHCOOH Jletuun 
Caz | 
NH, 


CeqyeT BhIACHHTb BJIMAHHe 3THX AMHHOKHCJOT Ha PpasBHTHe AKTHHOMHLLe- 
Ta — NpOAyuecHTa CTPenTOMHUNHAa — He TOJIbKO B KaueCTBC HCTOUHHKOB AMHII- 
HOTO a30Ta, HO 1 BO3MO2XKHOrO HCMOJIDSOBAHHA HX Yyruiepoquoro ckesleTa. Ha 
OCHOBANHH 3TOrFO MpeMMOAOXKXeHHA K ABTOKJABHPOBaHHOH BbITAKKe, KPOMe 
HOpJIcCHUHHa H JIeHWMHa, MoOaBJIAJIM KampoHoBylo KucOTy (232 mr%). 
HenocTaTtok Ke B €AMHHHOM a30Te B Cpexe BOCNOJINAJIM 3a CYeT yBeJH4eHHuA 
KomHyectTBa (NH4)2SQOx. 

TaoOnuua 6 


Baustuue Kanpoxosol Kucacmoat u ee npou3secOHolxX Ha pocm 
u cmpenmomuyuncobpacosanue * 

















: 
| | Bpema o6- O ae 
|__| pra 06. ee | Soma aes 

Bee | pas0raHHslinonyycerpo) HAA MaK- 
MUI\e- Mak CH- CTDtnTOMH-| CUMaSbHOs 

HcTounuKk a30Ta OPraHUUCCKOrO BCLWICCTBA’ JIMS, | MasJbNOrO Hae el bo KOSH: % K cpere 
| mr/{00 |] Kkosnucer- y/Mat yocTHA % K ¢ anTo- 
| Md Ba GHOMHC- CTpento- KOHT- | KnanHpo- 
H CbI, CYTKH MHILMa, posto BaHHon 
| | CYTKH PbITHKKON 
| | | 

Coepas MyKa (KONTpOmb) . . . |. | — — ' 139) | Oo ' 100 — 

. i | - 

ABTOKaBHpOBaHHadl BbITSKKA . | 518 | 3 } 475} 5) bo 100 

To *e + weHuHy. . . | 426 | 4 650 6 47 137 
» + HODWeHUHH ge ies ce) <A Oe | 4 | 33 | D 32 7 
» ++ Kanpoiopaa KucmoTa** . . | Caeabr | QO. » » 0 


| ; ; 


* AMMOHHINbIA a30T ToTpe6sneTcA Ha TpeTbH CYTKH Ha cpewax c coeBoli MYKOH, AaBTOKNAaBUpOBAli- 
HOH BEITSAKKOH H MpH AOGaBienHu Nehunna, Tutoxo3a Mcye.ala y3 cpebl TO.bKO 8 STHX BapHaHTax Ha 
4—-5-e CYTKH. 


** nil: 2-e cytKu — 6,65: 3-H cyrKH — 6,89; 4-e cyrKu 6,98; 5-e cytKu — 7,09. 
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B rada. 6 IpHseAeHbl CpeANHe WUGpbl ONLITOB MO BHIACHENHIO BAHAHHA Ha 
pOCT H CTPCNTOMHUNHOOOPAasOBaHne KAaNpOMOBOH KHCIOTbI H €@ MpPOH3BONHDIX 
(eHUHIa H Wopteriiuna). 

H3 nanupix ra6.1. 6 crtenyet, ¥TO Aeiiwin O.laronpHaATHO BaMacT Ha o0pa- 
30BaHHe CTpenroMHiuna. 

Kanponopad KHCAOTA yrieTacT MOANOCTDIO pocT; IPH 3¥TOM, ecTeCTBCHHO, 
oOpasopanna allTHOuornuka He mponcxoguto, Tlono6o APYFHM MOICaMHHO- 
KHCMOTAM, Ha Cpete C HOPICHILMNOM OTMeYaICa CaOblit pocr H nMoYTH Ne 
OOPas0BblBaOCb CTPCUTOMHILUHA. 


B bIBO Jt bl 


1. Ila BOMHOH BHITS>KKe H3 CCCBOH MyKH, CTCPpHAH30BaHHON iuIETpauiedl 
wepe3 CTePHJIbHbIn acOecT B PubTpe Selitila, HaGmOMacA XOpoOUIHii poct 
uitaMMa JIC-1; mpH stom o6pa3oBbiBaocn no 70% crpenromuunua (i10 
CpaBHCHHK) C KOHTpovieM). 

2. Ulenouvad BbITAKKa n3 COCBOI MyKH HeOvlaronpuaTHa JIA WTaMMa. 
JIC-1. 

3. Jit mpopeteHun MpedBapHTeIbHbIX 6alaHCOBbIX ONBITOB Ht OMbITOB T10 
BIMAHHIO OOABOK AMHHOKHCAOT HM HeKOTOPBIX JIPYPHX BellecTB OKAa3aIOCb 
YOOHbIM NOIb3OBaTbCH ABTOK/ABHPOBAHHOli BbITA*KKOM H3 cocROTi MYKH, 

4. Ocanok, nojyyaoumiiica mpH cTepHan3aunu B Boke coeBOl MYKH, 
Oorar a30THCTbIMH BCIICCTBAMH MB KayecTBe HCTOUHHKA oprailiueckoro a30Ta 
B cpenwe TYNE HCNObsyeTcA witaMMoM JIC-1 6e3 mpejwaputerbioro ep- 
M€HTaTHBHOrO rHAPoOuH3a. 

oO. TIpw 10OaBacun K aBTOKAaBlpOBaHHOli BbITAMKKe HB CoeBO!I MYKM He- 
KOTOPbIX AMHHOKHCOT (aprHHHlia, THCTHAMMAa H Jena) MOBbULAacTcs BbIXO,] 
cTpenToMuunHa. OcoOcHHo OaronpuATHO Hasmune B cpeqe .tH3uta: Mpi 
9TOM KOJIMYCCTBO AHTHOHOTHKA B KYJIbTYpaJbHOH XHAKOCTH yBe.lHuUBaeTcA 
BTpoe. 

6. o6aBKa kK COeBO! BbITAwKKe MOHOAMHNOKHCAIOT HeOMapompHATHAa WIA 
pocTa HW CTpenTOMHUMHOOOpasoBaHHa. 

7, B mpouecce paGotbl BbItB1eHa KanponoBaad KHcIOTa — BelLecTBO, 
CHJIbHO TOPMO3ALee pocr WH CTpenmrOMHIUHHOOOpa3z0Banne, 
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CTD. 28: 
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Ay ap kuHa H.B. Por Hexoropnix paxil KYKYPY3HOrO 3KCTPakTa B OO6pa30BaHHt 
crpentomulunha. AnrnSnotukn, 1954, p. XIII, erp. 78. 
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M. H. Bexrepeséa, H. A. Kowueacea 
“BLO. X powaunoecKkags 


®U3HVOJIOPHYECKHE OCOBEHHOCTH ACTINOMYCES 
LAVENDULAE B CBS3H C YCAOBHAMH KYJIbBTHBHPOBAHHA 


(Mucruryr MuxpoGuosornn AH CCCP) 


Hactosmee COOOUICHHe ABIHeTCA NPOMOKCHHCM palice OyOJHKOBAaNHbIX 
pa6ot (Bextepepa u ap., 1958; MWanonmkos H Ap., 1956) no H3y4eHHto 
dusnoornu Act. /avendulae wWramMMa Ne 1000 (2335), nowyucHHoro u3 My3ex 
naéopatopun Kpacuabunkopa B Mucrutyte mukpoouosorun AH CCCP. 

BoAaBAcHie CneHHWuKM H MC2KBHAOBbIX B3alMOOTHOWeHHH B CoueTaHHH 
© KYADTYPacIbHbIMH 1H MOpOsMOrHYeCKHMH OCOOCHNOCTAMH INTAaMMa NO3BOJIA- 
ior wramompl Act. lavendulae, patiee OObDeAHHCHHbIC B OAMH BUA, Paste/MTb 
Ha rpymnbl (Kucajeva, 1958). 

SKCHCPUMeHTAaTbO LOKA3al0, UTO 22 KyIbTYPbl AKTHHOMUUCTOB, OTHOCH- 
MBIX pa3HbIMH aBTropamil K Act. lavendulae, MOxKHO pa36uTb Ha 8 rpynn, 
OTIHUHBIX HO CBOHM 6HOwIorHueckuM cBolicTBaM. LtamM Act. lavendulae 
Ne 2335 otuccen K 8-ii rpymne. (Kucajeva, 1958). On oO1amaeT CiMpaJbHBI- 
MH CHOPOHOCILAMH, OOpa3zyeT OBaJIbHO-KPyTJible CMOPbI. Ha cpene Uanexka u 
KapToWeJbUOM arape BO3/LYIHbIn MHILGJIMH OKpalleH B CHPeHeBO-KOPHYHEeBa~ 
Thill ILBCT: KOsIONMMIt CBCTI0-KCITHIG; THTMCHT B CpeAy He BbIACACTCA. O6- 
NalacT WHPOKHM alTHOakTepNaJIbHbIM meHCTBHeCM Ha FpaMOTPHWaTeJIbHbIe HU 
PpaMMOJOKHTCIbHDIC GakTepHy, MHKOOakTepHu, Ha TPH BHA ApoxRKKCH U 
wa Stachybotrys allernans. 

B mnpeabityuei padote (bextepepa iu Ap., 1958) OblwtH U3yYCHbI 3aKo- 
HOMePHOCTH OOpa3z0BaHHA AKTHBUBIX MPOTCOJDITHYCCKUX (bepMeCHTOB B 3aBH- 
CHMOCTH OT COCTaBa JIMTATCIbHBIX Cpe H B CBH3H C POCTOM H aBTOJIH30M 
9THX KYJIbTYP B TelyOUuMloH PepMCHTaHH, B WeKOTOPHIX OMbITaX ObIJIO 3aMe- 
yeHO, UTO OOpasoBaillic AKTHBHOTO BCleCTBa HaOJHOaTOCh B MCPHuOr WHTeCH- 
CHBHOrO pocTa KyJIbTypbl, T. @. OblWIO pesKO CABHHYTO B nepByio da3y 
Mpouecca, B OTHE OT MHOTHX HpOleccoB, B KOTOPHIXx o6pa30BaHve aHTH- 
6HOTHKA HICT BO BTOPOH (pase. 

B cBs3H Cc 93THM aM TpeACTaBJIAIOCb WHTepeCHbIM HpoOBecTH Govlee 
NoApo6Hoe usyuCciiMe ANNaMHku Mpotecca (pepMesTaWHH, pocta } pa3BHTHA 
KYJIbTYPbI MPH pasIHYHbIX YCJIOBHAX KYsJIBTHBHPOBaHHA, a TakKKe H3YYHTb 
H3MCHeCHHA OHOXHMHYeCKOH AKTHBIOCTH MHILCIHA B CBA3H C CPO BO3PacTOM. 

Ja mpokyleHTOB aHTHOHOTHKOB akTHHOMUUeTHOTO H rpu6uoro MmpoHc- 
XORKMCHUA KyKypY3Iblii 9KCTPAKT ARMAeTCA BaMKHbIM KOMIOHCHTOM NUTAaTeJIb- 
HbIX Cpe], H OKa3blBaeT OO.IbINOe BIHAHHE Ha BbIXOA AHTHOHOTHKa Y aKTH- 
HOMHILETOB. 

Kak noka3aiu amu HaGnogzenua u HaOoweHHA Apyrux UCCACHOBATe- 
ylefi, W3MeHCHHe KOHUCHTpauun kykKypy3Horo SKCTpakTa B Cpeiax MOKeCT 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Pusuoroeureckue ocobernocty Act. lavendulae 235 


BHAT Ha HHTCHCHBHOCTb aBTO.IH3a KYAbTYp, Ha BPeMA NOABAeHUA B cpene 
H BBIXON AKTHBHBIX MPOTeOHTHYeCCKHX (bepMeuntos y Act. lavendulae (puc. 1), 
Ha clopooOpa3opaune y Act. streptomycini, y Act. globisporus (utamm Ne 08) 
uy Act. rimosus (Ilanomnuxos u Ap., 1956; Bexrepepa u ap., 1958; IIpo- 
ko(pepa-Besbrosckan u ap. 1956, 1958). 

Cpea c KyKypy3HbIM IKCTPaKTOM OKa3aJlaCb O.1aronpHATHOR WIA pas3- 
BUTHA HW HaKONJICHHA aHTHOHMOTHKA Act. lavendulae u my H3yUHJIH HEKOTOpBIe 
(usvoorHyeckue OCObeHHOCTH jLaHHoli KYJIbTyPbl Ha Cpeax, cojlepxKaulUx 
3TOT KOMMOHEHT. 
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Puc. 1. 3apucumocts naKonaenns AKTHBHBIX MPOTCOcIHTHUCCKHX (ef MCHTOB OT 


PaSBUTHA I aBTON3a KyAbTyppr Act. lavendulue 2335, BhIDPaIICHHOM Ha Cpedze 
N23 °C Pa34n4HbIM KOMYeCTBOM KYKYPy3HOrO 9KCTpaktTa: 


fe Ji 0152 JT 0,1% + Mes; @ — 6uomacca: 6 — NPOTeOMHTHYeCKHE 
(bepMeurTntl 


METOJ.HKA 


PepMcutTalua MpoBosutach B 2-JHTPOBBIX KONOaX, Kya HaJIMBasocb 
400 M1 mutraterbiol cpeabt. Koa6pr 3aceBactich ciopamu Act. lavendulae, 
BEIPAUICHUbIMH Ha KapTOWeIbHOM arape, WH BCTPAXUBAJIUCh Ha KayaaKe co 
CkKOpocTbio Bpamlenin 150 06/MHH. pa TeMuepatype 26—28°. Tlo XOny 
Hpoulecca MPOBOAMJINCb CJlemyloulve onpesescnua. AKTuBHocTh alltu6noTn- 
HECKOTO BCULCCTBA ONpeleAaCb MeTOOM CepHiiHbIX pa3BeqeHuii (TecT- 
oObekToM calyxu Staph. aureus-209): yraepoypi -—— 10 BOCCTAHOBVJICHHIO 
Me, OOWULMH a30T— MUKpoMeTOZOM Kpesnpaaa; aMMHak — AHPDy3NbIM 
CMOCO6OM Ha Yallkax. 

AKTHBHOCTb MpoTeouHTH4eCKHX (PEPMCHTOB YYHTHIBAIACb MO pa3JIOx*KeHHIO 
KaSCHHa H BbIPaKalaCh B MHJWIHTPaMMaXx pa3.10O%KeHHOrO Ka3eHHa wa | ma 
cpenbl. TIpopoausoch HaéwmnofeHne 3a Mopo.lorvell KyIbTypbt. TIpenaparei 
MUKCHPOBaINCh pacTBOpoM Kapiya, OKpaliuBaslucb MeTHeHOBOIi cHHel 
(1 : 1000). 

B pa6ote 6bla HcCnOb30BaHa MeTOIHKa KPaTKOCPOUHBIX (HIM OCTPbIX) 
ONBITOB, KOTOPbI€ MPOBOLHIHCh CeLYIOULMM O6pa30m. HeckoupKo 2-JIATPO- 
BbIX KOO ¢ 400 Mj MHTaTesbHol cperb 3aceBalucp cnopamu. Ucpes onpe- 
AeeHHbIN MepvHo, Bpemenn (1—2—3-—4 CYTOK) YaCTb KOJIO CHMMavlacb, a 
Apyrad — OCTaBallach JWIA HaOsIOACHHA 3a AHHAMHKOH Mpouecca. Munernik 
OTHCIAICA OT KYJIbTYPaJIbHOW KUAKOCTH WeHTpudyrupoBanuem, MHOTOKDaTHO 
MPOMBIBaJICA BOAOH, a 3aTeM TepeHOCWICA B Ma@JICHbKHe KOOL Ha 200 MUI, 
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KOTOpble coscpxadH 60 Ma cpeabl. KomnyecTBo MHUCIHA B OMbITe le Mpe- 
BHI ac1O KOJIHUCCTBa, COACpKAaULCrOcA B OObBIYHbIX YCAOBUAX TIPH MpPOBeeHHH 
RJUTCIbHOH (pepMelTaILHH, T. C. OHO GbIIO OKOTO 0,4—0,5 r/100 ma (no Becy 
CYXOFO MHA). OTHM CAMbIM, B OTJHYHC OT OMbITOB C MOKOAULIMHCA KY.Tb- 
TYPAMH, CO31aBAMICh GHOtee CCTCCTBEHHbIe H OWarONpPHATHbIC YCOBHA KYJIb- 
THBHpoBalluA, B OCTPbIX ONbITaX MPOBOAH.1OCch OpCAeTeHue pH, OvomaccHl, 
ANTHOUOTHUCCKOH AKTHBHOCTH H MOpdO.IOrHH KYyJIbTYPbl WO H noce 8-4acoBo- 
ro KaYaHHA Ha Kauake. 

Tlaa no.yuchua XapaKTCPHCTHKH KYJIbTYPBI, B3ATOH WIA KpaTKOCpOuHOrO 
ONbITa, HAMH BCIHMCb HaG.NOAeHHA 3a NpoweccoM (PCpMCHTAUWHH B OCTABUIHXCA 
6olbuix Kom6ax. TIpou3Boruaoch onpesetenue pil, Ovomacchl, aAHTUONOTH- 
qecKoii AKTHBHOCTH H MOP@O.sIOrHH KyJIbTypbl. TakHM O6pa30M, MbI HMeJIA 


XapakTepHCTHKy TOFO MOMeHTa, B KOTOPbIH Opadlacb KyJIbTypa AA OCTporo 
ONbITa. 


IKCNEPHMEHTAJbHAA YACTb 


B Hactosueli padote u3yyaiach CpaBHHTebHad XapakTepHcTHKa ANHa- 
MHKH Mpotecca (PepMCHTaMMH Ha cpeax, COACPKalUX KYKYPY3HbIM BKCTPakT 
ABYX Pa3WYHbIX OOpa3suoB, H Ha CHHTeTHYeCKON cpere, cojsepaKamel Te xe 
COCHHEHHA, HO KYKYPY3HbIH 9KCTPakT Obl 3aMeHeH MHHepavIbHbIM tbocpo- 
pom. BapvaHtTpl cpea nmpuBosatca HHxKe. KomHyeccTBO BeUlecTB ako B % . 


Cpenaa No f Cpena Ne 2 
KykyPpy3Hblit SKCTPaKkT KyKyPy3HblIH SKCTPakT 
(o5p. Ne | 1,0 (odp. Ne 2) 1,0 
(NH )5S08 2 ke Saw “OG99 (NF14)2SO4 0,30 
NaCl 4.32 2 M atece: JOGO NaCl 0,0 
DauoKkosa . 1,0 TaroKko3a . 1.0 
Kpaxval . 1,9 K paxMa.l . 1,0 
CaCQz3 . 0,9 CaCQs . 0,5. 
Cpega Ne 3 
KsHPO, 0,056 
(NH4)2S04 0,35 
NaCl 0,5 
T moKo3a 1,0 
Kpaxma.l Sg Bae eee ae 


IIponecc tbepMeHTauuH, NpOBeeHHbIK Ha cpese Ne 1 c KyKypy3HbIM 93K- 
CTpakTOM, H300paxKcH Ha pH. 2. Ha 3TOM oOOpa3ie CKOpOCcTh lMpollecca 
(bepMeiTalHH Oblia O4eHb OOMBLLION. TIpouecc HakomleHHa aHTHOKOTHKAa 
3aKAHUMBAJICA 3a MBO CYTOK, H KOIM4eCTBO ero WocTHrasio 44 MPA. yCu. el. 
Bypubiii poct 6voMaccbl KYJIbTYPbl CONPOBOKAAICH Pe3kKiM noTpeOJIeCHHeM 
rnlOKO3bl, AMMHAaUHOTO H OGmero a30Ta. CKOPOCTb NOTpeOJIeHHA TVIOKO3bI 
B nepecuete na 1 r cyxoro MuuemnA 3a | Yac MocTHrada 97 mr. Ha 72-0M 
yacy OHa OCTaBasacb eule BbICOKOH (70 Mr). Ha uetTBeptbie CyTKH HacTylaJ 
ABTOIH3 KYJIbTYPbl, YTO COMPOBOKAaIOCb YBCIHYCHHEM B cpesle o6uero 
a30Ta, a3oTa aMMMaka uf MoBbiluicHHem pH. IlpeactaBaer HHTepec TOT (baxkT, 
UTO AHTHOHOTHK MOABJIAJICA B Cpesle yxKe B TepBble CYTKH pOCTa KyJIbTypbl. 
AKTuBHOcTb B 3TOT MepHom coctraBsda 13 MJIH. yeu. ed. CueoBaTesibHo, 
MpOAYKTHBHOCTh MHICAMA B MepecueTe Ha 1 mr MuuUeTuA B Yac 3a MepHor 
or 12 n0 24 uac. coctaBpasia 3,961 en., 3a nepvog oT 24 mo 48 yac. (B cpej- 
Hem Ha 36 uacy) NpomyKTHBHOCTh GOplia 4,6 MJIH. you. ef. Ha TpeTbH CyTKH 
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epMCHTAUHH HaKOIJICHHA AHTHOHOTHKA He HaGOMOMalocb, a B Dadpuelimem 
TIPOHCXOAHJIO ero pa3spylleHue. 

Ilo kpuBol OvOMaccbI He BCerLa MOXKHO MpeAcTaBUTb CKOpoctTh ee NIpH- 
pocta, T. €. CKOPOCTb POCTa KYJIbTyPbl B KaKOH-TO ONpeAeIeHHbIM oTpe30K 
BpeMeHH, 

Aaa noqyuenna Oonee HaranQHOl KapTHHb Caemyer mpousBectH pacueT 
KOSPPHUHEHTA OTHOCHTEJIBHOH CpedHell CKOpocTu pocta KyabtTypbl. Jlannan 
BeIHYHHa OGO3HaYeHaA vc1oBHO CK, 
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Puc. 2. Jlunamuka mpouecca na cpeze Ne 1 (c Kxykypy3HbIM 3KCTpaKkTOM Ne |): 


1-. anTHGHOTHYeCKaA aAKTHBHOCTE; 2-—6HoMacca: 3 — rutoko3a; ¢— o6uwii a30T; § — ammouuii- 
Hpbi a30T; 6-— pH; a u 6 — npoayKTuBHocTb MuuenHA B NMepecuete na | Mr/uac 


KoapPuyHeHT OTHOCHTeIbHOH CKOPOCTH POCTa KYJIbTYPbl PaccuHuTbIBaeTcA 
3a 1 yac AAA OMpeecHHOrO OTpe3ka BpemeHH. Ha puc. 2 noka3aHo, uTo Be: 
JuunHa Ck Mo xOfy pa3BHTHA KyJbTyppl Act. lavendulae pe3ko Meusertca 
Kak H CJIe@QOBaJIO O%KULaTb, HaHOOJIblad CKOPOCTh pocta 6blia B MepBble 
yacbl Mpoiecca, 1o 24 wac., H HECKOJbKO 3aMeMIAaCh B MpOMexKYTKe MEXxKY 
(24 un 36 vac. CreqoBatesibHo, Nepvojl HHTCHCHBHOFO HAKOIVICHUA AlITHOUNOTH- 
Ka COBMaqas © MOMe€HTOM HavOoubulero 3HayeHua Cx, T. e. c Han6oupmed 
OTHOCHT@JIbHOH CkKOpocTbio pocta. Ilo3xKe ckopocTb mpupocta 6uoMaccHI 
Ppe3KO Nawala, YTO COOTBeETCTBOBaJIO BeNHYuHe Ck=0,009. B stor nepuog 
MHUeIHH He BbIPaOaTLIBal 3AMeTHBIX KOMHYeCTB aHTHONOTHKa, OrTcioga 
(cilelyeT, To oOOpa3z0BaHHe MocweqHero Ha aHHOM OOpa3ile kyKypy3Horo 
SKCTPakTa ObIIO Pe3KO CABHHYTO K MepBoH tase mpouecca u 4TO aHTHOUOTUK 
CIYKHT TIPOAYKTOM OOMEHA AKTHBHO pactTyulelt MOJIOAOH Ky/JbTypbl. Xapak- 
TEPHbIe WUTOMOrHYeCKHe OCOOeHHOCTH, HaO.1O4aeMble MPH pa3sBHTUH KyJIbTy- 
ppt Act. lavendulae, npupenenbt na puc. 3—-6. 

HHbIM MpHMepoM cJlyxKuIM PepMeHTalHN, MpoBexeHHbIe Ha cpene c ky- 
KYPY3HbIM 9KcTpakTom Ne 2 (puc. 7). 

OnbITbI NOKa3a.1u, YTO Mpolecc depMeHTaun Ha cpege Ne 2 ¢ kykypy3- 
HbIM 9KCTPaKTOM 3HAYHTeJIbHO 3aTArMBaJcA. CKopocTb noTpeé.1eHHa OOuero, 
AMMHaYHOrO a30Ta H PHOKO3bI CHHKaJacb. Ha yeTBepTble cyTKM (pepMeHTa- 
MHH B Cpee OCTaBaJIOCh OOJIbINOe KOHYeCTBO HeMOTpeG6JeHHbIX YI1eBO,lOB 
(10 00% oT ucxoqHoro). Pesko oTanuaerca OT TIPE TbILYULHX ONbITOB KpHBaA 
u3MeHeHuaA PH. Buayane Ha6soqan0ch MOAKUCAeHHe CpeAbl HW TOMbKO K UeT- 
BEPTbIM CYTKAM NIPOHCXOAHIO ee NOmMeayHBaHHe, 
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Puc. 3, Pasputue Act. favendulue 2335 Ha cpeae c KYKYPY3HbIM 9KCTPaKkTOM 


(24-yvaconan KYy-IbT\pa). 





7 pis ; Re SS ee 
She a x 


Puc. 4. To we, uTO Ha pune. 3 (72-4YacoBad KYIbTYpa). 
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Puc. 0. To *e, uro Ha puc. 3 (96-4yacoBan KyabTypa). 





Puc. 6. To xe, uTO Ha pHe. 3 (5—6-cyTouHan KyabTypa). 
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KpuBad pocta KyJIbTypbl, OTPakKalowladt WHHaMUKy H3MCHeHHA OuOMAaCCHI, 
uMeja HCCKOJbKO HHO xapaktep. Ha 48-m uacy 6uvoMaccbI ObloO Bcero 
mmutp 0,29 r/100 ma, B TO BpeMaA kak Ha OOpas3ne | KyKypy3Horo SkKCTpakTa 
ec KomuuectBo 6piwio 0,45 r. MHtTeHCHBHOCTb aBTOIH3a KYy/IbTYpbI Obla 3Ha- 
UTC bHO OoviIbile, Pe3kHH ABTO.IH3 CBAH3aH C BbIeIeHHeM B CpCAy BbICOKO- 
AKTHBHbIX MPOTCOJHTHUCCKHX (PepMeHTOB. 

Tia anyon epMcHTalWH XapakTepHO H3MeHeHHe KosduluvenTa OTHO- 
CHTevIbHOM CKOpocTH pocta kKyJIbTypbl. K 48 yac. OTHOCHTCIbHast CKOPOCTB 
pocta pesko yaa Jo 0,01 H NpotomKUTeIbHOe BpeMs, JO MakCHMyMa 
HAKOIWICHHA OHOMACCHI, OCTABaaCh 6e3 H3MCHeHHH. 
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Puc. 7. Jinnamuka npomecca Ha cpene Ne 2 (c KyKyPpy3HbIM SKCTPpaKTOM No 2): 
{--6 u a, 6 — oOo3HaYeHHA Te %Ke, TO Na pHe. 2; 7 —— MpoTeOMUTHYECKHe cbepMeHTHI. 


B nepuod 6ypHoro pocta KyJIbTypbl, Kora CK Obit BbICOKHM, aHTHONOTHK 
NOUTH He O6pa30BbiBaica. SamMeTHOe KOMMYeCTBO AHTHOKOTHKA HaOJl01a- 
OCb TOJbKO Ha 36-M uacy. CKopocTb Oo6pa30BaHHA aHTHONOTHKA Pe3KO BO3- 
pactaja kK 60 u 80-my 4uacaM, T. e. B NepHod, Korfa BesIMNHHa KosPDUUHeHTAa 
ckopocTH pocta Oblia cHwxKeHa Wo 0,01. Ha 60-m yacy MpoAyKTHBHOCTb 
KYJIbTYpbl B Mepecuete Ha | r 3a 1 uac Obiia 1450 yc. ex. Ha 84-mM uacy oHa 
noBbicusiach no 4300 yeu. en. IIpH peskoM aBTOJIH3e KyJIbTYPbI HakOIJlenHa 
AHTHOMOTHKA He OblLIO. 

B jalbyefmux onbirax u3yyaica XapakTep mpollecca (bepMcHTalluni 
Act. lavendulae wa cuuterwuecKoit cpeme Toro xe coctapa (Ne 3), HO 6e3 
KYKypy3Horo skcTpakta. B cpeay RoGaBasca ociop B BAC KoHPO,4. OTa 
cpela OKa3aacb MpHrOMHOH Kak JIA pocta, Tak WH AMA o6pa30BaHHA aHTH- 
6uoTuKa Act. lavendulae (puc. 8). 

IIpouece dbepMentauuu 3akaHuuBasca 3a 96 vac. IIpOMyKTMBHOCTb MH- 
WeJIHsl B Mepecuete Ha | mr 3a 1 Yac Obla BbICOKaA HW Ha 70-M Yuacy MocTura- 
cia 14600 yeu. og. Kpupasn nakolieHuA OHOMACCHI MaJIO OTAM4ATACh OT MPe- 
JUbLLYLLHX OFbITOB Ha cpene Ne 2 (cm. puc. 7), HO CeqyeT OTMETHTb, YTO B 
9THX YCJIOBHAX MaKCHMyM OHOMACCHI HacTylia panee. 

Stu tbakTbl TOBOPAT O TOM, 4TO AIA Mpolecca oOpas0Banuw aHTHOHOTHKAa 
H HOPMaAbHOoro pa3BuTHuA Kyabtypbl Act. lavendulae u3 Beer CIO2KHOH CMeCH 
BCUICCTB, M3 KOTOPOf COCTOHT KYKYPY3HbIlt SKCTPAaKT, aBHOe 3HAHCHHE MPH- 
HaWJICKUT ero CPoctoOpHbIM COeAHHCHHAM., 

CaelyeT yKa3aTb Ha HEKOTOPble OCOGeCHHOCTH HM OTJWYHA, KOTOPbIC BbIABH- 
JIHCb IPH MpoBeACHHH (pepMeHTallHH Ha CHHTeTH¥eCKOH cpcse 6e3 KyKypy3- 
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HOrO akcTpakta. Ilpouecc o6pa30BaHuA aHTHOUOTHKa WpoTekaJl B TMepHoy 
PC3KOPO 3aTyXaHHA CKOpocTH pocTa KyIbTyppl. TIpoaykTHBHOCTh MUILeAHA 
B llepecuete Ha I mr 3a | uac 6biwia HanGombuteli or 60 no 96 4ac. O6pa3o- 
Ballve AHTHOMOTHKA MPOHCXOAHO Wake B NepHOA 3aMeTHOrO aBTOMU3Aa KY.1b- 
typbl. JLo 48 uac. pasBHTua BhINeeHHA aHTHOUNOTHKAa COBCeM He HaOMO Lach. 

STOT MepHOd KOSPPUUMEHT OTHOCHTeIbHOH CKOpOCTH pocta KybTypbr (Cx) 
OblJI BbICOKHM, 

BbiaBJIeHHble OTKIOHeHHA B Mpowecce (epMenTalwH Ha Tpex cpezax 
HOXASHIBaIOT, HTO B 3aBHCHMOCTH OT YCJIOBHH KYJIbTHBHPOBaHUA Mportecc 
oOpa30BaHua aHTHOMoTHKa y Act. lavendulae moxer 6hITb ABYX(a3HbIM fl 
OnHOPa3sHbIM. B pa3s6upaeMoM HaMH mpuMepe na cpene No 1 rpanu Mexszy 
nNepBoH H BTOpoH tha3amMu Het, Tak Kak CKOPOCTb TIpOTeKaHHA TepBOH (pba3bi 
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Puc. 8. [uHamuka mpouecca na cpene Ne 3 (C MaHepabHbIM coctopom). Ycuos- 
Hble COOSHAYCHHA Te Ke, TO Ha puc. 2. 


oueHb BewuKa. Mubimu cIOBaMH, aHTHOMOTHUeCKOe BeLLeCTBO KYJIbTyppbt Act. 
lavendulae apjaetca MpodyKTOM o6McHa 4 pacTylleH MOJIONOH KeTKH H 
KJCTKH C Pe3KO 3aTYXalOUMMH ACCHMHJIATMBHbIMM NMpoleccamu. 

Ha o6Omeu BelllecTB B MHIeJIHH, Ha poct KyJIbTypbt Act. lavendulae y ya 
HHTCHCHBHOCTb ABTOJIH34 3€MCTHOC BJIHMAHHC OKA3bIBaeT He TOKO KYKYDPy3- 
HbId SKCTPaKT, HO HM Apyrve KOMIOHeHTHI cpeabl. UcKsuouenne KpaxMaJla H3 
CPebt WH 3aMeita CFO TJHOKO3ON TIPHBOAWIH K YBCIMYCHHIO CKOpocTu MmpHpocra 
OMOMAaCChI H K YCKOPeHHIO aBTOJH3a KyIbTYpbl. Hayao aBtomu3a conpo- 
BORK TAJIOCh TaKKC NPCACBPCMCHHBIM H PC3KHM HakOlMeiHueM B Cpese aK- 
THBHBIX TIPOTeCOJIHTHYeCKHX epMeHTOB (puc. 9). 

B clemyloulem pa3yete Hactoselt paso MPHBOAATCA PeC3yJIbTaTHI OFIbI- 
TOB MO BbIABJICHHIO MH3HOJIOTHYeCKHX CBOHCTB MHUUeJINA pa3Horo BO3pactTa. 

Onpegeienve 6HOXMMMY4eCKO! AKTHBHOCTH MUUe.MA (cnoco6HocTH Mule- 
JIMA OOPa30BbIBATh AHTHOHOTUK) MpoBORHOCb B KPaTKOCPOUYHBIX ONbITaxX No 
CX€MC, ONMCaNHOH BbIWe B pa3sqeme MeToguKH. Muuenuil BbIDAULHBaJICA Ha 
CPpewe C KYKYPY3HbIM SKCTPpaKTOM HM B pa3Hble NMepvosbl dbepMentanun mepe- 
HOCHICA B OAMHAKOBbIe€ YCJIOBUA, B OMHY H Ty Ke Cpeny; caeqoBaTenDHo, 
H3MCHAJICA TOJbKO BO3PaCT MUCHA, a HCXONHAA Cpela ocTaBaacb nocTo- 
AHHOH. B sTOM cOcTOAO OTMHYHeE OT MNpeAbLIAyWMX OMbITOB, rae onpenensa- 


16 Tpyxn Hu-ra muxpo6uonorun, sein. 6 
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JaCb MPOAYKTHBHOCTbh KYJbTYPbI B WeJIOM, T. C. B YCMOBHAX HeEMPePbIBHO MC- 
HAIOULCHCA KYJIbTYPaJIbHOH 2KHAKOCTH, H pacyeT MpOAYKTHBHOCTH MHIle1 HA 
ObIJI MPOH3BCACH IPHMeHHTeMEHO K pasHou cpesze (Ky IbTYPaJIbHOM 2XHUKOCTH), 
XapakTCpHOH JIA KaxKLOrO TaHHOrO MOMEHTa (pepMeHTAaLlHH. 

BesuunuHa OHOXHMHYeCCKOH A@KTHBHOCTH MHLeIHA OlpedeAach B BOS- 
pacte 24, 48, 60, 94, 140—160 ac. Huxe IpuBoAATcA cpeqHHe MaHHbie H3 
paga onbirop (puc. 10, 11). YcraHopseio, uTo MIINeMH pa3Horo BO3pacTa 
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Puc. 9. Poct 6HOMACCbI, aBTOMH3 KYAbTYPbI H HaKOTVeHHe - 
1IpOTeOMHTHYECKHX (epMEHTOB B 3aBHCHMOCTH OT COAepRanuy KpaxMasla B cpedle: 


C 10%-HBIM KYKYPY3HbIM 3KCTPaKTOM, C KDPaXMaJIOM; J — 6uomMacca; 2 -—— MpoTeo4y- 

pHyeckHe (bepMeHTbI: 6e3 KpaXMa.1a; 3 — 6uomacca; 4 — NpoTeomHTHYeCKHe cpep- 

MeHTHI: c 0,1%-HbIM KYKYPY3HbIM 9KCTPaKTOM; 5 — 6nHomacca; 6 — NpoTeonATHye- 
ckHe depMeHTbIl 


ABHO OG6Jlaal PasJIHUHbIM (H3SHOJOrHYECKHM COCTOAHHEM, BCJeACTBHeE Yero 
MeHAach ero cMoco6HOCcTh K OOpa3z0BaHHio aHTHOuOTHKa. HanOouble ak- 
THBHOCTHIO OOslanad MULeIMi B BO3spacre 24—48 4yac., 4TO COOTBeETCTBYeT 
clenqyiomeli MOPOOPHyeCKOH XapaKTePHCTHKe KYJIbTYPHI. OciroBHaa Macca 
MHUCIMA HaXOAHTCA B BHC JJIMHHbIX, M@JO BeTBHCTbIX rH) PpaBHOMepHOH 
TOMLIMHbI, ¢ 6a30H.IbHOH TOMOreHHOH H pe3KO CerMCHTHPOBaHHOH MWa3MoOH. 
Hexorophie THpbI HMeIM Me@JIKO3ePHUCTble OOpasoBaHiA B MWIa3Me. Cmophl, 
MeTaXDOMATHH H aBTOJIM3 B Ky.IbType oTcyrcrBy1oT. [lpoxyKTuBHocTb Takoro 
MHIlewua coctaBaada oT 7790 azo 4746 yeu. ex. 

B Oouee 3pesiom Bo3pacte (Ha 97 UYacy) B MHUeJHH MpOUCXOAHJIM 3aMeT- 
Hble H3MCHEHHA: Macca TH CTAHOBMaCb HCO;IHOPOAHOH, YacTb PHP OOJIaqana 
cnabol Ga30dpusneli c MeIKOli H KpyNHOH 3epHHCTOCTbIO B MJla3sMe. Muorne 
rH@bl HMe@JIM BaKYOJH3HpOBaHHy!O Wa3My, ObLIH pa3JIM4YHbl MO TOVIMMHEe. 
BeTpeyavcb CHJIbHO yTOAUeHHbIe TH*Ppbl H rudpbl-TeHH. Cmopbl OTCyTCTBOBA- 
JM, UHOra B KeTKaX BCTpeyaIcA MeTaXpOMaTHH. QTor nepHogd depMenta- 
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IMM ABJIAeTCAH Nepexogubim. HactTymarT kak Obi Tlepesiom B Mpomecce-v pe3- 
KOC H3MeHeHHe OMOXHMMYeCKHX NOKa3saTeseH B KYIbTYPaJIbHOM MKHAKOCTH. 

B kyIbType B STH YaCbI HaG.1OalOTCA MOBOAbHO pe3KHe OTKIOHCHHA. 
HampuMep, HHOorgqa HauHHaeTcA peskuli aBTOH3 KuIeTOK. OTuM OGbACHAIOTCA 
H KONeOaHHA BeIHYHHb] OMOXHMHYCCKO! AKTHBHOCTH MHUCHUA, B3ATOrO Ha 
97 uacy depMeHTalHt, 


7790 ed 
Z 
ke 


4O46 eg 





683 e0 
/ Hf WT i; if 
Puc. 10. Koanyeerpo autu6notnyeckoro Pue. lf. Koauyectso autu6uotuyeckoro 
BELUeCTBa, O6pa3s0BaHHOrTO MulleaHeM BeulecTBa, O6pa30BaHHOrO MHleTHeM 
pa3/lM4YHOrTO BO3PacTa Ha OFHOK u TOTi Ppa3.1IH4YHOrTO BO3PacTa Ha OAHOH Hu TOT 
we cpefe B OCTPbIX OMbITax (B Mepe- *Ke cpee B OCTPbIX ONnbITax (B nepe- 
cueTe Ha | r/uac) cyeTe Ha | r/uac):: rae 


f -- 48-yac.; 17 ~—96-uac.- JI] — 144-uac. MunerHi: J — 24-uac.;  /7 — 96-yac. 


EcJIH CYMMHpoOBaTb aHHble PAA ONbITOB, TO B cpeqHeM 97-yacoBom MuH- 
eH B Mepecuete Ha | r/uac cnoco6en O6pa30BbIBaTh 220-683 yCuI. €7., T. @. 
KYJIbTypa OO6alaeT 3Ha4HTe.IbHO MeHDbIICH daKTHBHOCTbIO, 4eM B 24~--48-ua- 
COBOM BO3pacTe. 

lust 60-yacoporo MHUeIHA O4eHD NoatHMOpduHbI. Berpeyaetca MuHoro 
P€3KO ABTOJIM3MPOBaHHbIX rud Hu rud-TexeH. Boapmuncrpo ruc o6snanaer 
cia60 O6a30pHIbHOH M1a3MoH, Tlia3ma coxepxKur MeJIKYIO HW KPYNHYW 3ep- 
HHCTOCTb, KPylHaxdt 3€pHHCTOCTh HMeeT PesKO OasodubHylo OKpacky. Cnoppl 
OTCYTCTBYIOT, HHOrMa BCTpedaeTcA MeTaxpoMaTHH. [udp pa3noodpa3Hb m0 
TOMUIHHC, BCTpeualoTcH MH CHJIbHO yToumeHHble. ITpojtyKTHBHOCTb jaHHoro 
MHICJit HUSKaH, HHOra MHUeIMH BOBCe He CNocoGell OOpa30BbIBaTb AaKTHB- 
Hoe BelllecrBo. Ha6sogaiorca yacthle Kome6aHUA BbIXOa ANTHOMOTHKa. 

Pe3yJibTaTbI ONbITOB MOKa3bIBalOT BOSPACTHBIC H3BMeIIeHISA (PH3HOMOrHye- 
CKHX CBOHCTB (Ppa3JIHYHYIO CNOCOGHOCTh MHILeIHa OOPa30BbIBATb AHTHOHOTHK 
BR pa3HOM BO3pacTe), MpOHCXOAAUIMe MO xXOsV Mpomecca (bepmMentaunn Act. 
favendulae. 

He culeqyer yka3aHHble Bo3pacTHbIc H3MCHeIHA Bcerla JIPHUHCJISTb K 
yka3aHHbIM uacaM. YcoBusx MpoBeyenna cbepMentauny — cocrap cpen, op- 


16* 
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Ma HCTOUHHKOB a30Ta, yrviepoda, docibopa u Apyrue akTOpbl — MOryT H3- 
MeCHATb CKOPOCTb POcTa H pasBHTHA (HM axe TeyeHHe OMOXHMHYCCKHX Ppeak- 
Mil B K/ICTKC); CICHOBATe/IbHO, BPeMA HacTyIVleiHA ITHX BO3PAaCTHBIX H3MC- 
HCHHH MOMKeT NepeMeLLaThc4”. 


B bIBO 7 bl 


1. H3yucupr ocoGeitHocTH AAHAMHKH Npouecca PepMcHTaliH HW MOp(pO.10- 
ruyecKad XapakTepHCTuKa KyJIbTYpbl Actinomyces lovendulae (1TaMM 2335) 
Ha cpeqax, COMepKaWHX KYKYPY3HbI 9KCTPaKT, HC 3aMCHOM ero HeOpraHk- 
yeCKHM Mocopom. 

2. Ycravosseno, uro cpexbl c HeopraHuueckuM (pocopom (BMeCcTO KyKy- 
pY3HOTO 9KCTpakTa) SABJIAIOTCH NPHTOAHbIMM MIA HaKkONMeHyA AHTHOMOTHAC- 
ckoro BellectBa, o6pa3yemoro Act. lavendulae, 2335. 

3 Antu6uoTuueckoe BemlecTBO KyJIbTypbI Act. lavendulac, B 3aBACUMOCTH 
OT YCNOBHH KYJIBTHBUPOBaHHA, ABJIAeTCA NPOAYKTOM oOMeHa H pacTyulel 
MOJOLOM KJIETKH HM KICTKH C 3aTYXalOWlHMH aCCHMHJIATHBHBIMH MpOowecca Ma. 
CneloBaTesibHo, O6pa3s0BaHHe aHTHOMOTHKa MOXKET IIPOHCXOAHTb B llepBou 
M BropouH da3zax mpolecca. 

4. BuOXHMHUeCKaH AKTHBHOCTbh MHIU@JIHA MeHACTCA B 34BHCHMOCTH OT BO3- 
pacta KyIbTypbIl. B ofHuX uM TCX %e YCOBUAX MHUCHH pasHoro BO3spacTa 
ob6vlaqaeT pasJIH4yHO CMOCOOHOCTbIO OOPa30BbIBaTb AHTHOHOTHK. 
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AHHAMHKA ®OC®OPCOJLEPKALILHX BELLECTB MHILEJINS 
ACTINOMYCES VIOLACEUS B CBA3H C EFO CNOCOBHOCTBIO 
OBPA3SOBbIBATb AHTHBHOTHYECKOE BELLECTBO 


(Hucruryr Mukpo6aonorun AH CCCP) 


AKTHHOMHUeTHI BCe 6ouee A Gosee IIPHBJICKaIOT kK CeOe BHHMaHHe nece- 
AOBATeeM, HOCKOJIbKY MHOrHe H3 HHX ABJIAIOTCA MpoOayueHTaMU aHTHOHOTH- 
“eCKHX BellecTB. JIia ycuneHua yHKIHH O6pa30BaHHA aHTHONOTUKa y 
AKTHHOMHETOB HeOOXOMHMO BCeCTOPOHHee HX M3yyeHHe. Kpome cemeKIHH 
H SMNMPHYeCKOrO NOLOOpa NHTAaTeJIbHBIX Cpe MH YCJIOBHH, ONTUMAAbHbIX JIA 
OOpa30BaHHA AHTHOWMOTHKa AKTHHOMUUeTaMH, Oo HallieMy MHe€HHHO, HMCIOT 
OlpeAesJIeHHbIN WHTepec PaOoOTbl MO U3yYeHHIO COCTOAHUA MHUeIMA KaK B 
mpomecce ero POpMHpoBaHHA, Tak 4 B NepvHog oO6pa3s0BaHuA UM aHTuGHOTH- 
wecKOro BellecTBa. Takoro poxa paborbl MoryT MpowuTb cBeT, BO-II€pBbIX, Ha 
MeXaHH3M npouecca OOpa3s0BaHHA aHTHOMOTHYeCKOrO BeLLeECTBa AKTHHOMU- 
eTaMH, BO-BTOPbIX, MOryT TOMO4b yCTaHOBHTb OOULMe 3aKOHOMepHOCTH u 
cneuu@uky lpolecca O6pa30BaHua aHTHOMOTMYeCKOrO BelNecTBAa pa3JIH4YHbIMH 
BHAaMH akTHHOMHeTOB. Bee ato, B CBO O4epedb, NacT BO3MOXHOCTh yiipas- 
JATb HpOleccaMH, MpOTeKaloluluMH B MUIeCIMH B XKeaTeCAbHOM WIA Hac 
HanpaBJeHHH. 

Jlutepatypa moO QHHAMNKe BelllecTB B MHLUecuH AKTHHOMUIeTOB BecbMa 
orpanuyena (Beno3zepcxuli uw mp., 1954; Temsanoscxan u Benozepcxnit, 1954: 
ly6epnues u gp., 1956 a wu 6; Muxaiinoscpxa, 1956; Biffi et all. 1954; Pfen- 
nig, 1956; [Ipoxodbesa-beabropckan u J[emanoscKaa, 1957). 

Ilo HauieMy MHeHHIO, JIA pellcHHusd ykKa3aHHbIx 3anayu TIPE LCTABJIAIOT 
OlpeAeeHHbIH HHTepec paOoTbl MO CpaBHUTebHOMY H3yYeHHIO AMHaMUKY 
BCWICCTB MHILCJIHA AKTHHOMHIeTa, KaK HHTCHCMBHO, Tak Hu cia6o O6pas3yio- 
HWlero AHTHOMOTHYeCKOe BELIECTBO. 

O6pbekTOM Hallero uccienqoBaHua Obi Act. violaceus. Jia 3Toro BY a 
akTHHOMuUIeTa Bextepesoli, Komenepoit u Xpxanosckoli ycraHopeHo, uTo 
MHUCIUH, BbIPAaULeHHbIN Ha cpeze Uaneka 20 MOMeHTa HHTeHCHBHOrO CuHTe3a 
4M AHTHOMOTHYeCKOrO BelllecTBa, O6yAyyH MepeHeceHHbIM Ha HOBYIO cperly 
‘laneka, B TeyeHHe MepBbix 24 yac. cna6o0 O6pa3yeT aHTHGuoTHYeCKOe Bellle- 
cTBO. Ecam xe Mullen Act. violaceus, Beipamenupit ua cpene Uanexa 10 
MOMCHTa HHTCHCHBHOrO CHHT€3a HM AaHTHOMOTHYeCKOrO BeLeCTBa, MepeHecTu 
Ha cpeny Uanexka, He coqepxalllyto HCTOUHHKa a30Ta, TO B TeyeHHe NePBbIX 
“4 uac. OH HHTeHCHBHO OO6pa3yeT aHTHOMOTHUeCKOe BeLIeCTBO. Tlostomy 
HHTCpeCHO CPpaBHHTb COCTAB MHICJIMA, HaXOMUleroca B Cpeme, 6laronpusar- 
HOH WH He OaronpHATHOK ja O6pasoBaHHA UM aHTHOMOTHYeCKOrO BeULeCcTBA. 

HicceqOBaHuA TO CPaBHHTeJIbHOMy u3y4eHuIO Muuenua Act. violaceus 
Ob HayaTbl C yCTaHOBJIeHHA COOTHOIMeHHA MexKILy ero (bocdopocozepxKa- 
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IMM KOMIOHCHTaMH KaK Be@CTBaMH, NPHHHMAIOWWMMM OOvIbIUOe yuacTHe 
B 6HOXHMHYeCKHX Mpoweccax KIeTKH. 

Muuenutt Act. violaceus pbipaliuBanta Ha cpege Uaneka B MJIOCKOMOHHBIX 
KO16aX IPH rIyOHHHOM KYyJIbTHBUPOBaHHH ero Ha KauaviKe. B MOMeHT HHTCH- 
CHBHOrO CHHTe3a HM AHTHOMOTHYeCKOrO BeleCTBa MHIWeIHA Obl CTePHJIbHO 
OTACel H OTMBIT OT KYJIbTYPaJIbHOM MKHAKOCTH. Pa3yzeuHuB BCe NOyYeHHOe 
KOJIMYeCTBO MHUCIHA Ha TPH 4waCTH, OAHY YaCTb MbI HCHOb30BaIH WIA TMO- 
JYICHMA Wpenapata HCXOAHOrO MHIMeuA; WBe Apyrve Ke YacTH ObIJIH UCHOJIb- 
30BaHbI B OCTPOM OMNBbITe, T. €. MepeHeceHbl B OAHOM CJydae Ha Oaronmpuar- 
HYIO cpeny (cpema Uaneka 6e3 HcTOUHHKa a30Ta), a B ApyroM Cilyyae — Ha 
cpeny, ne OmaronpuatHyio (cpegqa Uaneka) Aa aJibHeHIWero CHHTe3a MH- 
wemvemM aHTHOuoTHYecKOoro BemlecTBa. Tlocate 21-yacoBoro KYJIbTHBHPOBaHHA 
Ha KavaJIKe MHILG@IMH OOOUX BapHaHTOB Ob CHOBA OT/eJICH H OTMBIT OT KYyJIb- 
TYPaJIbHOW KHOKOCTH. 


Ta6Oaunua 1 


Pacnpedenenue ocpopa no @pakyunm eeujecmée MuUYeAUA 
Actinomyces violaceus 


a 

















% Ha adco mwWTHO cyxon % K oOGujemy KOHNeCTBY oc- 
MHUeJIHH B BeulecTBAXx (popa MHUueTHA B BELWeCTBAX 
' 1 i} l 
M fi * Q a OD 54 oe 
— ra 
HuUeJIH a Bes os as 23 a 
= O os A. A. On Os = 
ae E eS = e a ex Eq 
= Oe Of. = = Oo on is 
4 5s 50 BS ae) ° 
= Oa. Om =i =f on | Ug = 
om =O Se Ye) va} ae eee = 
i. | 4 | WS we) “4m MU r 
et Re | | 
Vicxornuil & a Soy. sak eet ae QOD | 0.18 ) 1,06 | 1,29 10 136-1. 8250 A493 
Octppifi onpit | 
HATeCHCHBHO OOpa3yIONLNH AHTH- | | 
6HoTuyuecKkoe BeutectBo. , . .| 0,07 | 0,28) 1,038 | 1,38 ) 100 Was | 1436.) iovd 
Cna6o o6pa3ylollHli AHTHONOTS - 
uecko2 BellccTBO. . . . . .| 0,05 | 0,27 | 0,40 | 0,724 100 | 37,3 ee Ld ve 


IlapawiesbHo co COopoM MaTepHasa MbI ONpeqes AJ aHTHOMOTHYeCKyIO 
AKTHBHOCTb KYJIbTYPaJIbHOH KHAKOCTH HW BbIPaKaH ee B CAHHUMWAX PasBete- 
Hs, B39B TecT-oObexTom Staphylococcus aureus. 

AKTHBHOCTb KYJIbTYPpaJIbHOH 2KHAKOCTH MOCcse OTAeJeHHA HCXOAHOTO MH- 
ness coctaBsssta 12800 ef.; AKTHBHOCTb KYJIbTyPaJIbHOH KHAKOCTH OCTPOrO 
ONbITa HoCde OTICACHKA MHUeCIHA OT CPeAbI, OMaronpuATHON AA OOpa3z0Ba- 
ILHA AHTHOMOTHYeCKOrO BellecTBa, cocTaBasa 102 400 en., a B CAy4ae Cpeb, 
He OarOlpHATHOH Aid AHTHOMOTHKOOOPa3z0BaHHA, BCero 3200 ex. 

BemectBa MOJIyYeHHbIX MpenapaTOB MMUeIHA Ob pa3eyleHbl Ha TPH 
(ppakilHH: KHCAOTOpacTBOpUMbie (7 %-Had TPAXOpyKCyCHand KUCJOTa Ha XO- 
JOLY), PaCTBOPUMble B OPpraHH4YeCKAX PaCTBOPHTeAX (cnupT, 2up, XJIOpO- 
(pOPM) H KHCJIOTOHEPaCTBOPHMBIe. 

Bo scex (pakuuax Oblvio onpewesweHo cowepxKaHHe tbocopa KOJOPHMc- 
TpH¥UeCKHM MeTOZOM, io Mucke u CyOappy, Mp MOMOWH oTOKOOpHMeTpa 
PIK-54. 

Tlauuple pacnpegesenun cdocdpopa mo pakuUHAM NIPHBeACHEI B Taos. |. 
Muuenuit Act. violaceus, wHTeHCUuBHO O6pa3yioulMaH aHTHOMOTHYECKoe BeLIe- 
cTBO, Goraue tocdopoM, 4yeM MHMWeTHH, ca6o ero o6pa3yrouiwh. Odoramenne 
(boctbopoM MULeMA, HHTCHCHBHO OOpasyloluero AHTHOMOTHYECKOe BEULECTBO, 
IIPOHCXOAUT PlaBHbIM OO6pa30M 3a CueT ero KHCJIOTOHEPpaCcTBOPHMOH pakiHu. 
VH3 qaHHbix 3TOM xe TaOJIHI[b! BHAHO, YTO K MOMEHTY HHTCHCMBHOrO MIpO/y- 
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IWHPOBaHHA MUUeTIHeM aHTHOMOTHYeCKOrO BellleCTBa TlaBHOe KOJIMYECTBO 
tbocbopa (okos10 80%) HaxOQHTCH B BbICOKOMOJICKYJAPHBIX BelecTBaX (KHC- 
JOTOHepacTBOpHMad (ppakUuA) HW MWh HesHaUHTebHOe (OKOsIO 15%) —B 
HU3KOMOJICKYIAPHBIX (KHCOTOpacTBopuMaa (ppakunsa). [pumepHo Takada xe 
KapTHHa pacupegesenua tocopa no pakiuam HaOJloqaeTcA B Cjlyyae 
MepeCHeCeHHA MHUeIMA WM KYJIbTHBUPOBAHAA EfO B TeYcHHe 21 uaca Ha cpese, 
OlarOnpHATHOH JIA CHHTe3a AHTHOHMOTHKA. 

CopceM HHad KapTHHa B pacipesxetenHu ocpopa no pakiwiam Oblia 
OTMcueia B MHIleJIMH, MepeHeceHHOM H KYJIBTHBHPOBaHHOM B TeyeHHe 21 4a- 
ca Ha cpege, He 6arompHATHOM WIA CHHTe3a aHTMOMOTHYeCKOrO BelilecTBa. 
Tak, KomuyecTBO (octopa BHICOKOMOVJICKY.IAPHbIX BeleCTB B JAaHHOM CJlyyae 
cocTaBAeT JHIIb 55% or oOmero KomMUecTBa dociopa B MHUeTHH. Kosu- 
uecTBO 2%Ke (ocopa HM3KOMO.ICKYJIAPHBIX BeuecTB BospactaeT 20 40% ot 
o6ulero eTO KOJIHUCCTBAa B MHILQJIMH. 

YcTaHoBuB pa3uuHe B paclipenzeneHuu tocdopa mo pakituaAM BeuLecTsB 
mulentua Act. violaceus, Haxolameroca B Cpene, OarompHATHOM Hu He Oula- 
POMPHATHOH Id OOpa3s0BaHHA HM aHTHOMOTHYeCKOTO BeLeCTBa, Mbl XOTCJIN 
TaKKC YCTAHOBHTb KOJIHYeCTBO OTJCJIbHbIX ocopcosepxallux BeLIeCTs 
B Hem. B HacTomlclH pab6oTe HaMH ObIIO MPpOH3BeMeHO KOMH4YeCTBEHHOe ONIpe- 
jlelelie HYKJI@CHHOBbIX KHCJIOT HM MpO@yKTOB UX OOMeHAa. OOllkee KOMHUeCTBO 
HYKSICHHOBbIX KHCJIOT B KHCJIOTOHCpacTBOpHMOH (pakUHH HW OOILee KO.THYeCT- 
BO IIYPHHOBbIX H MMPHMHJ{HHOBbIX OCHOBaHHH B KHCOTOPacTBOpHMOH (ppak- 
IH Mbl ONpeeAIH Ip MOMOULM ciekTpodotometTpa C@-4, KownyuectBo pi- 
OOHYKICHHOBOH KHCJIOTbI B KHCJIOTOHepacTBOPpHMOH (bpakIlWH MHUCIHA 1 
PHOOHYKJICOTHIOB B KHCOTOPaCTBOpHMOH pak MbI ONpeeIAIH KkO-10- 
DHMCTPHUeCKUM OPILHOBbIM MeToROM, a KoHYecTBO JLHK B KHcsloToHepact- 
BOpUMOl pak H WesOKCHPHOOHYKICOTHAOB B KUCIOTOPaCTBOPHMOH @pak- 
WH — KOJOpHMeTpHueckHM MeToOM, To J{ume, np NOoMOUI oOTOKOJIOpH- 
Metpa MOK-54. 

CrelcHHa 10 COsepxKaHHIO HYKJCHHOBLIX KHC.IOT H NpOLYKTOB UX OOMCIIa 
IIPHBeeHbI B TAO. 2. 

V3 WaHHbIxX TaG6JUIb! BHUAHO, YTO MUHIeIMM, HHTeHCHBHO oOOpa3ylouliit 
AHTHOHOTHYeCKOe BeLIECTBO, COMEPKUT TOPa3NO Oowblwee KOHUCCTBO HYK.Te- 
HHOBbIX KHCJIOT H MpOAYKTOB HX OOMeHA, YeM MHIeMHH, C1a60 oOpasviouuiit 
AHTHOHOTHYeCKOe BEHIECTBO. 


Ta6aunna 2 


Codepxanue HYKACUHOBLLX Kuchom u nNpodyKmoe ux oOmeHAa 
@ muuenuu Actinomyces violaceus 
(p °% na a6cOmOTHO CYXOi MHILeJIMH) 


IlypHHOBbIe H NMpH- 
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ae | [oe HHA KHCJOTOPacTBO- 
ome me boy ce 
. = Ee PHMOH paki MH- 
a as © We JHA 
7 ae © te) 
Muuesanii a = = : 
22 x = oo | 2 
=< m~ v we Sie) : 
a & 6 = mR Y= ova | Sa 
Ww AO an L EY v = os 6” 
O25 A, af a, Me 5 ake | OF 
Vicxonupii . ........../| 3,09 | 2,79 | 0,51 | 1,45 | 0,00 | 1,44 | 0,56 | 0,85 
OcTpblii OMbIT 
VuTeHCHBHO OOpa3ylollHi aHTH- 
OHOTHYeCKOe BCLUECTBO , . .| 3,01 | 3,32 | 0,50 | 2,25 | 0,00 | 1,72 | 0,86 | 0,86 
Cna6o o6pa3ylOulHi aHTHOHOTH- 
yeckoe BeulecTso . . . .. .| 1,40] 1,36 | 0,17 | 0,43 | 0,00 } 0,16 | 0,16 | 0,00 
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OopamaeT Ha ce6a BHUMaHWe OTCYTCTBHe OLLYTHMBIX KOJIHUeCCTB CBO6OL- 
HbIX NYPHHOBHIX HW NHPHMHHHOBbIX OCHOBaHHH B MUUeIHH, Claboo6pas3yio- 
IeM AHTHOHOTHYeCKOe BEIILECTBO, B TO BPCMA KAK B MHIeJIMH, HHTCHCHBHO 
CHHTC3MPyIOINeM AHTHCHOTHYeCKOe BELIECTBO, KOJIHUCCTBO CBOOOANBIX MypH- 
HOBbIX H TIHPHMHAHHOBBIX OCHOBaHHH COCTaBJIAeT, IPHMepHO, NOJOBHHY OT 
OOWero KOJIMYeCTBa HX B KHCMOTOPACTBOPHMON (bpakIHH MHLINA. 

Hutepecho OTMeTHTb, UTO HAMH B KHCJOTOpaCcTBOpHMO dbpakuHH MuIe- 
HA HH B OXHOM CJIyyae He ObLIO OOHaPpymReHO MeE3OKCHPHOOHYKJICOTH LOB. 

Uroobl mpescTaBuTb ce6e pacnpeeenue tocopa Mex/y OTAC/IbHbIMH 
KOMNOH€HTAMH KJICTKH, HAMH ChesaH Tepecuer coyxepxanHa docwopa B oT- 
JeJIbHBIX BeCHICCTBaX MHIleIHA (CM. TaOs. 2) K OOIeMy CONepxRKaHHIO cro B 
MHUeIHH. [lomb3syacb STHMH JaHHbIMH, a TaKxKe JaHHbIMH Ta6.1. 1, Mbl CMOTVIH 
yueCTh KOJIHYECTBEHHOe COZepxKaHHe thocdopa HepacwiMdpoBaHHbIx cule Ha- 
MH CoeqHHeHHH (Ta61. 3). B rpynny BEICOKOMOJIeKYyJIAPHbIX CO@MMHCHHM MOryT 
BXOAHTb (hocOnpoTeHHbI H KUCMOTOHepaCcTBOPUMbIe MoOWMdocatThl, a B 
rpyily HH3KOMOJI€KYJIAPHbIX COeMHHeEHHH — (bociopHJINpoBaHHble NMpoMerky- 
TOUHBIE MPOLYKTbI OOMeHA H KHC.1OTOPpacTBOpUMble MowHdocdath |. 


Ta6aunua 3 


Koautecmeo Mocgopa Hexomopolx eeujecme muyeaus Act. violaceus 
(B % K oOOulemy KOHYecTBy foctopa MHILeHa) 








KucsoTore- Kucsotopa- 
H pacTBOpUMmple CTBOPHMble 
Mua : yuteH- | coeagunenka | Hyksieo- | coenHHcHHa 
cl HOBBIC {| HepaciumHpo- THAbI Hepacuiud- 
KHCHOTHE | pBannol npH- poBpaHHol 
pogni npHpoypl 
Mexoguplii . . 2. ee Dane 08,8 109° <2 yee | 
Octpblli OMbiT 
HHTCHCHBHO OOpasyloulHit | 
AHTHOHOTHYUeCKOe BeLle- | 
CTBO: 6.2 oe hed 21,0 00,6 Lo 2 ~ Jo 
Cna6o oO6pa3ylollni aHTH- | 
OHOTHYeCKOe BEILECTBO 18,0 37,4 Do 31,8 





M3 jaHubIX, NOMCULCHIbIX B TAO. 3, BHAHO, YTO a HYKJIGHHOBbIe KHCJIO- 
Thl HpHXOAHTcH OKOJIO 20% o6mlero KoJIM¥ecTBa cbocopa MulcINa, Kak 
HHTCHCHBHO, Tak WH cC1a60 CHHTe3HpylOllero aHTHOMOTHUeCKOe BEILeCTBO. 

Oco6oro BHHMAaHHA 3aCJIyKHBAaIOT aHHble NO KOJIMYeCTBY (bocdopa, mpH- 
XOMAWLErOCA Ha JOJIO HepacluHdpoBaHHblx coeqHHeHH. B MuwenMH, HHTeH- 
CHBHO O6pa3ylOlWleM aHTHOHOTHYeCKOe BeleCTBO, OKOIO 55% ero docwopa 
MIPHXOJUTCA Ha JOJO BbICOKOMOJICKYAAPHbIX COeHHeEHUM He HyYKJIEHHOBOKHC- 
SOTO XapakTepa H JIMWb OKOIO 5% HH3KOMOJICKYJIMIPHBbIX BeULECTB He HyKule- 
OTHUHOrTO xapakTepa. B Mulletun xe, CJlab6006pa3sylonlem aHTHOMoTHYeCcKOoe 
BeILECTBO, Ha JOJO BBICOKOMOJICKYJIAPHBIX COC#MMHEHHH He HYKJIEHHOBOKUCJIOTO 
XapakTepa mupuHxogutca 35—40% o6mlero KOmHYeCTBa ero doctopa, HO 3aTO 
Ha JIOJIO HA3SKOMOJICKYJIAPHbIX BeWLeCTB He HYKCOTHAHOrO xapakTepa B 3TOM 
cayyae MpHxXoANTcA OKosIO 30% o6ulero KomHuecTBa ochopa MHMeuA. 

Ha OcHOBaHHH MaHHbIX HaCTOAMero HCCeCAOBAHHA MOXKHO NPHATH K Cule- 
mytouleMy 3ak0ueHHIo: Mullemui Act. violaceus HaunvHaeT HHTeCHCHBHO cHH- 


1 Tlonudocdath — Ouonornyeckn BaxKHble BelllecTBa; NO JIHTepaTYPHbIM aHHbIM, OOHa- 
PYKEHbI B KHCMOTOPACTBOPHMOH H KHCJIOTOHEPaCTBOPHMOHK (pakuMAX BelWeCTB MHKpoopra- 
HH3MOB (Deso3epcKHh Hu Kyvaes, 1957; Kyaaep m Beno3epckxuh, 1957; Krishnan wu ap., 1957}. 
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TC3HPOBATb AHTHOHOTHYeCKOe BeLLeCTBO TOra, KOraa B HeM oCJabcBaerT 
mpoulecc CHHTe3a hocHopcomepKaulux COeNMHCHHH, HO elle HeT 3aMeTHOI HX 
Aerpawaunyn, T. e. KOra OO/bWad uacTh tocdopa MHUeCIHA HAaXOUTCA B BLI- 
COKOMOVICKYJIAPHBIX BeUICCTBaX, TJIaBHbIM OO6pa30M B BeLLeCTBaX, He OTHO- 
CHULMXCH K HYKJICHHOBbIM KHCIOTaM. Takoe xe COCTOAHHe MHIeJIHA coxpa- 
HACTCH TPH MeCPCHeCeHHH HHTCHCHBHO OOpa3yloulero aHTHOMOTHYeCKOC BeLLIe- 
CTBO MHIke/IMa Ha cpejly, He O/larompHATHy1 ja ero pasBuTua (cpexa Ua- 
meka 6e3 ‘WCTOuHHKa a30Ta). TIpH strom ero cnoco6Hoctb OOpa30BbIBaTb 
aHTHOMOTHYeCKOe BelleCTBO He ocsa6epaer. 

Mnaa KapTuna Ha6mowactca Mp MepeHeceHun HHTeHCHBHO CHHTe3HpVIO- 
Mero AHTHOHOTHYeCKOe BeIeCTBO MHA Ha cpeLy, O1arOnpHATHYIO JIA 
ero pa3sBuTun (cpeqa Uanexa). B stom calyuae B MHUeTHH 3aMeTHO YMeHb- 
laeTcH KOJIMUeCTBO (bocdopa Bo pakunn BbICOKOMOJICKYJIAPHbIX BeIICCTB, 
rNaBHbIM OOPa30M 3a C4¥eT BeUIeCTB, OTHOCAIMHXCA K HYKJICHHOBDIM KUHC.10- 
TaM, 3aTO CHJIbHO BO3PacTaeT KOHYeCTBO docdopa Bo tbpakuHH HH3KOMO- 
JIEKYJADHBIX BCHICCTB, laBHbIM OOPa30M 3a CUeT BeLICCTR HC HYKMeOTHAHOFO 
XapaktTepa. 

TIonMeyennblli Hamu (bakr 6Oo.blero comepxKanua KIICIOTOHep acTBODH- 
MBIX BCUICCTB H€ HYKICHHOBOKHCJIOFO XapakTepa B MUHIeHH, 6oslee HHTCHCHB- 
HO oO6pa3yloluleM aHTHOMOTHMUeCKOe  BelllecTBO, 3ACJTYKHBaeT ocodoro 
BHUMaHus. He HCKIOUCHA BO3MOMKHOCTH, ITO B KUCOTOHepacTBOpHMOli (ppak- 
IMM BeEULeCTB HHTCHCHBHO OOpa3ylollero AHTHOHOTHYeCKOe BEILCCTBO MIULe.1HA 
HaxOAATCaA ochopocojepxkallve COCMMHCHHA, HPHHUMAIOIIMe AKTHBIIOC yua- 
CTHe B CHHTe3€ AHTHONOTHYCCKOIO BeLIeCTBA., 


B bIBO JV BI 


1, Muuesuii Actinomyces violaceus, uutcucueno o6pa3yiomiii alTH6uo- 


THYECKOE BellecTBO, Ooraye ocopom, uem MuteHil, c1a60 ero o6pa3y- 
IOULHK,. 


2. ITpeo6manatouee KomMYeCTBO (pocibopa y HHTeHCHBHO CHHTeE3Hpylollero 


allTHOHOTHY4eCKOe BeULeCTBO MHIeJIHA MPH aJWIeKUT KHCJIOTOHEP ACTBODHMbIM 
BCuHIecTBaM. 


3. B Mule, cla6o0Opa3yiollem aHTuOuoTuuecKoe BCLILECTBO, B OT.INUHE 
OT HHTCHCHBHO Cro OOpas3ylollicro MHA, 3HAUTebHOe KoOsIHUeCTBO oc- 
(opa NMpHHadwexHT KHCAOTOPaCTBOPHMBIM BeLIeCTBAM: KOJIHYeCTBO Ke (boc- 
(bopa KHCIOTOHEpacTBOPUMBIX BeLIECTB B HEM, HaOGOPOT, MeHBbUIe. 
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. B. Opaosa, J. A. Tonoea, 
Bol. Makapeseuyz T. 7, Bepxrosbyera 


®HSHOJIOFHYECKHE OCOBEHHOCTH TIPOWAYWEHTOB 
TETPALLUKJIHHOB 


(BeecorosHblli Hay4HO-HCCIeQOBATeCbCKHK HHCTHTYT AaHBTHOHOTHKOB) 


ANTHOMOTHKH — OKCHTeETPaUNKJIHH, XJOpTeTPaluKJIHH H TeTpauukKJHH — 
BCCbMa OJIM3KH MO CBOCMY XHMHYeCKOMY CTPOeCHHIO H JeueOHOMY welicTBHIO, 
uTO ABHJIOCb OCHOBAHHeEM JIA CPaBHUTeEJIbHOTO H3yYeHHA MU3HOJOTHYeCKHX 
ocCOOeHHOCTeH HX MpOAyueHToB. Hactosujad cratba MpescTaBsAeT O630p HC- 
Ci€HOBaHHH, MpOBeJeHHBIX B OTAeIe PusnomoruuH Bcecorw3Horo HayyHo-uc- 
CTCHOBaTe@JIbCKOTO HHCTHTyYTa aHTHOnoTHKOB (BHMVA). 











CH; OH OH  N(CHs)s Cl CH, OH N (CHg)> 
x7 | | ~\ 
ON ia a Pa ON Fos J™N wes 
| : 2a ng 
Mi x 2 eS. HOO. FR LP DS 
oy SH 4 OH \ a a: a he OH ye 
OG du b OH O OH O 
OKcHTeTpauHKJInH X JOpTeTpaluKJIHH 
CH, OL N (CHs)2 
o* ra wos 
S we PS. goo 
oy ey 
OH O OH O 
TeTpaluKJIMH 


OnbIThI cTaBHIHch c Act. rimosus 8229, 118 u 293 — nponxyueHTamu oKcH- 
rerpanukiHHa — Hu Act. aureofaciens 536, 112 u 16 — npoazyueHtamu xsop- 
TeTPaUHKJIHHa HW TETPAaWHKJIHHA, NOJIYYCHHBIMH H3 OTMeNa cesekunA BHUVMA. 
YCOBHA BbIPAWIMBaHHA KYJIbTyp, MpoBeweHve epMeHTAaMHMH HU METODbI aHa- 
IHM30B NMOLPOOHO H3J1O%KeHbI B MpPeAbIMyWIHX pa6otax (Opsiopa u Bepxosue- 
Ba, 1957; Benoycosa. Ilonosa, 1958; Makapesu4y u Jla3HuKosa, 1959; Lla- 
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OWHHKOB, Balinena 1 Op.topa, 1958). Huxe wactca cocTaB OCHOBHbIX ep 
MCIITANMOHHBIX CPC AIA NOYYeHUA TeTpalHKHUOB (TAaOdI. ine 


Ta6Oaunua 1 


Cocmas ocnoeHelx depmenmayuoHHolx cped OAR NoAyWeHUA mem pakUuKAUKOG 





; 
CpeAbl AaA | Cpeibl 14a XmopTreTpaunHKaUHa 
TeTpauuknHal ie alee Sc 


Cpealt JAA 
é OKCHTCTpanukKsIHHa 
OMNOHCHTBI 


| 
fae ee ee 
Ne 7 | Ne3 | Ne § | Ne 9 














mi} wafmafma; ms | mo 
; | | a : 
KyKYPy3Hblii 9K- | 

CTpaKt ore. a 1099 0,5) — 0,9 — —|0,5}| — | — 
Soya SKCTpaKTa. .| — | — — | 0,9 — — — | — {10,0351 — 
Coepan myka. . .| — | — —|— — — 1,0; —| — — 
Kpaxmar. . . . ./2,5 | 2,5 | 3,0] 2,5 2,9 250 259) 3301/3;0° [2250 
[ntOKO9a) S64 3 — —}— = me St iti ex WOO PO? 
(NH4)}eSO, . - .-| — | 0,5 | 0,4 0,4 — 0,5 — | 0,4)0,5 ;90,1 
NHyNO3 ...-. 0,5) — — | — 0,5 — 0,5| —|} — -— 
AMMOHHH pogaHHc- 

Thili 0,05} 0,05}; —}] — — — —|—| — —_ 
Ben3Ha poyaHncrhil| — —_ — | — | tyur/mMa fpr/Ma } —| —| — —— 
NaBr ..... .{0,2] 0,2 —|— — — — | — Sa ane 
Nal tnd ee SS a -— | 0,5| 0,2 2 0,2 0,2! 0,5)0,5 —- 
CaCO? oc we L059 Oy POyo) 034 0,4 0,5 0,5} 0,5)0,9 ~ 
MesO 1H Orca 2. oS 00 ee ee — 9,05 —|,—|] — }|9,02 
KH.PO; ....-|— [0,02 ) ~—} — — 0,02 —|{-—-| — — 
KeHPOp @ 4% ace f= = —| — —- — —|/ —| — 410,03 
SlutapHad KHCIOTa | — — — | — — — — | — — |0,46 
AmMMWakK . 2... .| == on acon 2 2 —— —|—| - {0,1 
FeSO,-7H2O . 2. 2 | — — —|— —~ f= — | —| -- 10,001 
MiGly a2. Fe ee) — — {| — — | — —- | —]|] -~+ {|0,0008 
ZnSOq-TH2O. 2 6 | — —|—-- — — — | — — {0,001 





*Tlo cyxomy Becy. 
** VrgieKHcviblt KanbuHvA B cpegax Ne 2, 4, 6, 7H 8 CTepHsAM3ycTCA OTACBHO. 


Ha mepBblx 3Tanax HCCeOBaNHA Ka3amOCb WesecooOpa3HbiM conocta- 
BHTb OCHOBHbI€c NOKa3aTeIH mpouecca ucceayeMbIX KyJbTyp (Taba. 2 4H 
Micy 1s 

Kak NoKa3blIBaeT 9TO COMOCTaBseHHe, MpOBeweHHoe Ha Cpese C KyKypys3- 
HbIM 9KCTPaKTOM, LIMPOKO TIPHMeHSIOLIMMCA B MpOv3BOACTBe aHTHOMOTHKOB 
Act. aureojaciens o6nanaeT 6osee OLICTPbIM TeEMIIOM POCTa H Pa3BHTHA: 
PaHbille HakanJMBaeT OCHOBHYIO MaCcy MHLeHA, ObICTpec MoTpeG.IAeT NH- 
TATCJIbHbI€ BeWLeCTBa CpeAbl, ObICTpee ABTOJU3UPYyeTCaA. 

IIpomyiueHT OKCHTCTPpalHKJAHa DWTHTeIbHOe BPeMA COXpaHAeT cmoco6- 
HOCTb K pocty, 6arofmapaA yemy Bec MHUeIHA RO Y6—120 uac. bepMenTalHn 
He CHHKaeCTCH WI CHYKACTCA He3HAUHTeJIbHO, CyllecTBeHHOe pa3JIM4dHe Ha- 
6n1OMaeTCA B XapakTepe pa3BUTHA O6OHX HposyueHToB. Act. rimosus cCBOH- 
CTBCHeH paHHui (Ha | wn 2-e CyTKH) pacNay Ha Copp Cc nocmemyolwleH CMe- 
Holi nokosenuit (Ilpoxo@pesa-Benprosckan, Tlecrepesa nu Pyaas, 1906). 
Act. aureofaciens, HanpoTuB, HUKOrga He OOpa3syeT TulyOHHHbIX CHOP, H CMeH 
nokomeHnli y Hero He Ha6monaetca (IIpoxopeBa-beabrosckaa x Op.10Ba, 
1956). OnHako 9TH pa3INuMa MOryT ObITb B SHAYHTebHOM CTeNeHH CHATHI 
YCIOBHAMH KyJbTHBHpoBaHhsa (Opsopa uv Bepxosuesa, 1959a; [l[poxodpesa- 
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Ta6anua 2 


XapakmepucmuKka npouecca depmMexmayuu npodyuermos mempayuKaunae 
Ha cpede No 3 c¢ KYKYpPy3HolM sKCmMpakmom 





WWtamMpl 


lloKka3atTesnu Sa. ss a 
8229 118 536 16 
OxkcHTerpawHKJIHH pr/MA . . ww. eee ee | 1660 3160 -- — 
XJOpTerpaluKJIHH BI/MT. . eee we ee — -— 930 1470 
Bpema MakCHMaJibHOH AKTHBHOCTH, “acbi. . , . 107 100—112| 70 48—52 
Bec muyieyi“a uepe3 24 uaca, mr% =. 2 ww, 366 _- 495 — 
2 Pe MAKCHMAJIbHbIH, MP9, . . . . .. 880 — 788 _. 
Bpema iakCHMyMa pa3BHTHA MHIL@IHA, uachl . 69 -— AT ; 
Yraepoabl yepes 48 yac., % ..... 0,8 — 0,36 —— 
Bpema notpe6eHuA yrviepofoB, 4uacbhl. ... . 83 — 65 -— 
MaxkcuMaJIbHOe KOJIHUeCTBO G6eKOBOrO a30Ta B 
KYJbTyPaIbHOH 2KHAKOCTH, Mr%... 2... RS pe — Dit — 
I[poxykiHBHOCTh MuuenHA, pr/Mr*. . . ke 189 390 118 134 


* TIpPOMYKTHBHOCTh — KOJINVeECTEO AHTHOHOTIIKa Ha CQHHHUY Becta cyxoro MHIesHA. 
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Puce. 1. XapakTepHcTHKa POcTa, NOTpeOMeHHA NHTATe/bHbIX BeULeCTB, H3MCHEHHA MpOTeo.In- 
THUeCCKOH AKTHBHOCTH H HAKOMJeCHHA TeTPalHKIHHOB (cpefa C KYKYPY3HbIM 9KCTPaKTOM Ne 3). 


!, fa— yraeponb, 2, 24 — aMMOHHHNDIK a30T; 3, 3a —TeTrpalHKnHHp: 4, ¢a — Bec MUneIHA; 5, 6a -- 
IPOTeOMHTHYECKaA AKTHBHOCTb KYJIbTYPaJIbHOH 2%KHAKOCTU; 6, 64 — MPOTeOMHTHYeCKaA AKTHBHOCTh MHi{le- 
aun: I—6 — Act. rimosus 8229. la — 6a — Act. aureofaciens 536. 


Beabrosckan Hw Opsiopa, 1958). C panHum pacnagom mMuuemna Act. rimosus 


Ha CHOPbl H COMYTCTBYIOIWHM €MY 4BTO.IM30M YacTH Hq), MO-BUAMMOMY, CBA- 
3aHO BbimeTeHHe B CpeAy 3HavHTeIbHbIX KoMHUeCTB GeKOBOrO a30ra. Act. 
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aureofaciens BbIeseT B Cpey 3HAUHTeJIbHO MeHbIUIHe KOMMYeCTBa 6e.1KO- 
BOrO a30Ta. 

IlpoTeoJuTHYecKad AKTHBHOCTb MuLemHaA Act. rimosus MW KyJIbTypadbuol 
MWKUAKOCTH MpH epMeHTAWHH OKCHTETPAMHKJIHHA SHAYHTeJIbHO BBILUIC, 4eM 
COOTBETCTBYIOWLAN AKTHBHOCTb MIpH (CpMeHTAalMu XMOpTeTpannkKuia (Op- 
JoBa KH Bepxosuesa, 1957). 

B TecHOol CBxA3H ¢ OCOOCHHOCTAMH POCTa H Pa3BHTHA OOCHX KYJIBTYP HaXo- 
UYCH Wpolecc OOpa3s0BaHHa aHTHOMOTHKOB. HanOouee HHTeHCHEHbIN OnO- 
CHHTe3 HaG/UOZacTCH B MepHO 3aMeQeHHOrO pocta Mposyueutos, u y Act. 
aureojaciens OH HactynaeT WH 3aKaHuMBaeTCaA panbue, uem y Act. rimosus. 
TlocsieqHuli O6pa3syer BXIBOe 60JIbuIe AHTHOMOTHKAa. ConocTaBsleHHe OOOHX 
IpOAYUeHTOB NO HX M@KCHMaJdJIbHOH MpOAYKTMBHOCTH (CM. Ta6vJI. 2) NoKa3ni- 
BaeT, UTO MPORYKTUBHOCTh MuenuA Act. rimosus Bpille, vem Act. aureofa- 
clens. 

Evie 6o0siee CYLIe€CTBeHHbIe pa3sJIHYHA Mex*KAY MPOMyUeHTaMH ObIIH OOHa- 
DYXKeHbI B HX OTHOWeHHH K HCTOUHHKAM MHHepasbHoro asoTa. Bpiwio ycta- 
HOBJeHO (Tab. 3), YTO 06a OpraHH3Ma XOpOulO pacTyT HM OOpasyloT Hau- 
6OJIbUIee KOJIHYECTBO AHTHONOTHKA Ha CpeCaX C AMMOHHHHDIM a30TOM. Hurt- 
paTHbili a30T MeHee O1arOnpHnaATen. 


? 


Ta6auna 3 


Pocm npodyyermce, ucnoas3ceaHue numameabuolx eeujecme i oOpa3z0eanue 
anmuObuomukoe npu g@epmenmauut Ha cpedax C pa3au4dnolmMu ucmouHUKaMU 
HeopeanuyecKkoeo asoma (epeda N38 ¢ KYKYPy3Hblm akempakmo.™) 


t 








| KOHLCHTp alls, licnomp30BbaHHe 

McrouHHk sees seal i Bee 
een IUtramM | MHC, 

OKCHTeTpa- XWOpTeTpa- aMMOHHH- | HHTPaTHO- | mMr% 

| I\HK JIHHa WHKINHAa Horo ro 
(NE14)2SO, Act. | = 952 7I = 768 
NH,Cl aureofa- 22 1082 68 = 802 
(NH4)2HPO, ae = 155 64 = 726 
NH4NO; eee es 1023 76 0 776 
NaNOg oe 244 ~- AD 613 
(NH4)2SO, Act. 1758 = 81 = 833 
NH,Cl rimosus 1553 = 78 os 804 
(NH4)2HPO, 8229 284 _ 89 a 809 
NH,NO3 833 — 44 37 637 
NaNO; O47 — -— 100 628 


CpaBHeHle HMpOAyYWeHTOB Ha cpefe C HHTPATHBIM a3OTOM NOKa43a.I0, UTO 
Act..rimosus vcnodb3yeT HUTPaTHbI a30T 3HayHTeIbHO Jyulle Mm CHHTe3H- 
pyeT pH STOM OOubWwe aHTHONOTHKA, ueM Act. aureofaciens. Jto pa3sauuue 
B OTHOUICHHH K HHTPpaTHOMy a30Ty OCOOeHHO OTYeTIMBO HaOmOsaerca NpH 
BBEeHHH B Cpeaqy HATpaTa amMMouuHa. IlpomyueHT OKCHTeTDAILHKIMHAa M0- 
TpeO.1seT B 9TOM CAY¥Yae ONHOBPEMeHHO Be POPMbI a30Ta, Tora Kak Act. 
aureoj]aciensS ACMOJb3yCT TOJbKO AMMONHHHbI a3oTr. BuoslormuecKHii CMbICJ 
OJNOBPEMECHHOFO HCNOJIb3OBaHHA OKHCJICHHOM H BOCCTaHOBJICHHOH (OPM a3o0- 
Ta, MO-BAXHMOMY, 3akmlouaeTca B PperyAHpOBaHHH pH, B nogznep»xkaHHH ero 
Ha YPOBHC, OJarOMpHATHOM JIA pocTa HM pa3sBUTHA MpoAyuecHta (Opsosa x 
Bepxorniesa, 1959a). 

CuenyeT OTMeTHTb, UTO B Cpene Ne 8, rae KyKypy3Hblii 9KCTPakT 3aMe- 
HeH 3070H a9KcTpakta, Act. rimosus TepaeT cHOCOOHOCTH NOTpPe6.1ATb HUT- 
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PaTHbIM a30T B MPHCYTCTBHH AMMOHHHHOH conmH (OpsoBa nu Bepxosuesa, 
1959a). 

Oco60e BHHMaHHe CJlenyeT OOpaTuTh Ha OTHOWIeEHHe O60nx aK THHOMHLe- 
TOB K (poc*opuokucaolh cow amMMounua. Ha cpeqe c cocdopHoKkucubim 
dMMOUHCM, HECMOTPA Ha XOPOWHH POCT MpoAyMeHTOB, MOUTH He HaGwllOlaercH 
OOpa30BaHHA AHTHOHOTHKOB, TO CBABaHO ¢ OTPHILaTe@JIbHbIM BJIHAHHeM 
Ha OMOCHHTe3 TeTPallMKMHHOB GOObIILX KOwINUeCTB MHHepadbHoro = (poc- 
(Popa. 

Hsayuchue BAMAHHA Ha Mpomecc depMentanun Pa3JM¥HBIX (OpM opraHnu- 
Te€CKOrO a30Ta (Pa3JIHUHbIe OeKU, Menton, AMUHOKHCJIOTHI) MOK&3a.10, 4TO 
OPraHHYeCKHH as0T HCNOMb3yeTCa Mposylentamu TerpanuksanHoB., Ocobenno 
JlerkKoO paculenaset 6erku Act. rimosus, o6nakaioulnli BbICOKOL NpoTeoJIHTHye- 
CKOH AKTHBHOCTbIO. OHaKO B Ciyyae UCNOMb30BaHHA OPraHHyecCKHX a30TH- 
CTBIX BEUeCTB B KaveCTBe CHHCTBCHHBIX HCTOUHHKOB a30Ta TCTPalKAHHOB, 
Kak MpaBHJIO, OOpa3syeTca MClibllle, 4eM B Cpewqax C AMMOHHITHbIM a30TOM. 
[lav6ou1 © MHTeHCHBHbIT OuocuuTe3s Ha6smoMaeTCA B MNpPHCYTCTBHH H MHHepaib- 
HOTO MH OpraHvyecKoro a30Ta. 

OObIUHO B Ka¥eCTBE HCTOUHHKOB OpraHuyecKoro a30Ta IIPHMCHAIOT GeIKH 
PACTHTCIbHOrO MPOHCXOKMeHHA (KYKYPY3HbIli 9KCTPakT, COCBYIO H apaxHco- 
BYIO MYKY, XJIONKOBBIH H MOJ(COMHCURDIH HKMbIXH H T. I.) kak HaHOomee n0- 
CTYMHDIC H ACWIeBbIC HCTOUHMKH Cbipba (OpsosBa u Koyetosa, 1954; Opstoza, 
yMak H Bepxosuesa, 1955; Opsosa, Bpruxona u TloctHosa, 1956; Tonosa, 
1958; Kau, 1958). 

Hccaeqopanve BIHAHHA Pa3JIMUHBIX yrIeBOROB Ha epMeHTaunlo TerTpa- 
HHKJIMHOB NOKA3aJIO, YTO NPOMYIUCHTbI 3HAYHTEbHO pasMualoTCs H 10 OTHO- 
INCHHIO K MCTOUHHKaM yrviepofa (Opsopa u Bepxosuesa, 1957). Act. rimo- 
SUS PacTeT Ha Cpeax C KpaXMa@JOM, MaJIbTOZOH, reuOKO30i1, TaJlakTO30H, rug- 
POJIOM, TIMICpHHOM WH MaHHMTOM; Acé. aureofaciens la cpezax c raaaKkTo30l 
H MAHHATOM He pacter. OOa MponyueHta He COpaxUBAaOT J1aKTO3LI H Caxa- 
po3bl. HanOouee ObicTpoO 43 HCCAeOBAHHbIX yreBoAOB MOTpCO.1seTCA TvIO- 
KO3a. OHA NOJIHOCTbIO HCuesaeT yxKe kK 45 vac. depmMentraunH. B coorsercTBuH 
CO CKOPOCTbIO MOTpeGOJIeHHA YIveBONOB HaXOAHTCA WH pocT Mmposxynentos — 
6ouee ObICTPbIt Ha cpeme c rOKO3Oli H Gowlee MeIeHHbIii — Ha APYIHX cpe- 
max. Ofuako, ec HHTeCHCHBHOe MOTpe6vIeHNe TOKO3LI He O4eHD pe3kKo 
BIHACT Ha CHHT€3 XMOPTeTPalNKJIMHa, TO OHO OKa3bIBaeTCH pe3Ko He6wlaro- 
NPHATHBIM AIA OOPas0BaHHA OKCHTeETPalHKHHA, MO-BULMMOMY, B CBA3H C 
Oosee AHTeIbHbIM Act. rimosus nepHodOm pocta H 6MOCHHTe3a AaHTHOMOTH- 
Ka. 13 aApyrux MCTOUHHKOB yraepoda MpOAYUCHTI TeTPaluKIMHOB HCMOMb- 
eyloT TaKKE OPraHHuCCKHe KHCJIOTHI M KXupbI (Opsosa, 1957; Tonosa, Beso- 
3epoBa u Jleputos, 1955; Tlonospa, Jlesuros Crenanosa, 1954). 

113 HcC@OBaHHbIX KMCJIOT CTMMYJIMpyiollee BJIMAHWe Ha OHOCHHTeS OK- 
CHTCTPalHKJIHHa UW XJIOPTeTPalHKJIHHa OKa3bIBaeT MONOUHAA KHCJOTA 
(ra6s. 4). 

CojepKallasicad B KYKYPy3HOM 9KCTpakT¢c MOJOUHaA KuCsIOTA, BEPOATHO, 
HMCeT Tak*KC HEKOTOPOe 3ZHAYeHHE Wad OHOCHHTC3a aHTHONOTHKOB. OnHaKko 
KOWIHYECTBO C€ B KYKYPY3HOM 9KCTpakTe HemocraTOUHO AIA OOpa30BaHua 
MaKCHMasIbHOrO KOJIHYCCTBA OKCHTETPAWHKJIHHA, HW AONOJIHHTeIbHOe BBee- 
HWHe ce B Cpey MPHBOAMT K CTHMYJIAUMH CHHTe3a aHTHu6uoTuka (Opviospa u 
Bepxopnucsa, 19596). 

OMBITbI 10 BJHAHHIO XUpOB Ha *epMCHTALMIO NOKa3aJH, ITO OGaBve- 
HC ?KHPOB K CpeaM, COMePeKalluM HeEAOCTATOUHOe KOMMYCCTBO YIVIeBOOB, 
YCHJIMBacT POCT NPOAYUeHTOB HW CTHMYJMpyeT OvMOCHHTe3 TeTpaluHKJIHHOB, 
oco6eHHo y Act. aureofaciens. Crumyaupytoulee jelicrave XUpPOB B 3HaUH- 
TEbHOW CTeN€HH 3aBHCHT OT yCAOBHH azpauun (Taba. 5), ycumuBaer pocr 
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Fa ah AE a aR Ea Ie ee 
Ta6nuna 4 


Bausnue MOAOWHOL Kucaomol Ha OOpas0éakue xXAOpniempayuKk Ha 
u oKcumempayukauHa 


| | 








| KoJH4eCTBO KouneHtpayuan 
jno6aBAcHHOHu aHTHOHOTHKAa 
Ulranm i NY cpeqh MoNOuH OR Se 
| | MC ROUBLE Ie pr/MJ % OT KOHTPOMA 

Act. aureofaciens 112 4 0,0 A78 100 
0,5 O67 29 
To 2«e 7 0,0 480 100 
0,2 675 140 
) 90% O 0,0 A60 100 
Oe2 640 139 
» 16 0 0,0 O06 100 
0,2 QoU 108 
Act. rimosus 8229 8 0,0 1817 100 
0,4 2612 144 
Act. rimosus 118 8 0,0 2440 100 
0,2 2880 118 
To xe 3 0,0 2920 100 
Q,2 3410 117 
Act. rimosus 293 8 0,0 1320 100 
O,2 1860 441 


* Ha cpeye Cc MaJIONPOAYKTHBHBIM SKCTPaKTOM Iocte yRaneHia nu3 Hero H3G6bITKa He- 
opranuHyeckoro docdopa. Ha xopouiemM KYKYpPy3HOM 93KCTpakTe NowomUTeIbHOrTG 3dpdexta 
He Noayuaerca. 


[IPORYUCHTOB HM CTHMyHpyer GHMOCHHTe3 TeTPalluKIHHOB, OcOoGeHHO y Act. 
uureofaciens. CTUMYJIHPYIOllce eHCTBHE X%KUPOB B 3HAUHTeCJIbHOH CTeMenH 3a- 
BHCHT OT VCNOBHH aspaimin (Taos. 9). 


Ta6o3ania 5 


Cmumyaupyrowee Oeticmeue nodcoaneuxHozo macaa 
Ha Ouccuxmes XAopmempayuKauna wim. Ne 536 
6 saeucuMmMocmu om yCAceuu aspayuu 

(cpegza Ne 3) 


KonHyecTBO 


pr /MA % K KONTpoMo 
60 0,5 1440 200 
0,0 720 100 
0,5 1140 475 
125 0,0 650 100 
0,95 450 | 90 
200 0,0 500 100 


Ilo ckopoctu morpeOleHHA 2KHPOB IIPOJYUeHTbl TETPAWMKIHHOB pa3sinua- 
IOTCA JLOBOJIbHO pe3Ko: Act. rimosus ACHOMb3yeT X2KUPbI WHTeCHCHBHee, 4eM 
Act. aureofaciens (ta6.1. 6). 
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Ta6anna 6 


Hompebaenue nodcoaneinueo macaa npodyucnmamnu 





Mem PQUUKAUHOE 
Bpemsa depMcurailiin, 
ee Iorpe6acno 
6 , o, 
Hpoviient - Macu1a, % 
O | 48 | 72 OT icxosLHOre 





KOJIHYCCTBa 
COACpPRKANHE Maca, Y% 





Act. aureofaciens . . .| 0,50 1 0,43 | 0,40 20 
Act: FUnOsus a> os 2.3 2 OSU 1O 27 |-0.07 86 


C 9THM, HO-BHJIMMOMY, CBH3aH TOT (bakT, YTO IPH NpONsBOACTBe OKCIE 
TCTPaUHKJHHa MPH MCHOTaWlenHN PaCXOAyeTCH 3UaAUHTCIbHO OOMbUIe M*KuHpa, 
UeM IPH MpOH3BOACTBC XJIOPTeTPauHKJHHAa, XOTH MO HHTeHCHBHOCTH Bcne- 
HHBaHust KYIbTYPaJIbHble %KUAKOCTH OGOHX TIPONYUeITOB pa3HsaTca 
HC3HAUHTeCIbHO (Jlas3HHKoBa Hu Op.loBa, 1957). 

CyllecTBeHHY10 DOJIb B mpoueccax ibepMentanun TCTPalHK-JHHOB Hrpaer 
uecopraHnyeckuHh dociop. YcTaioBseilo, YTO OT KOHIMeHTpalluH Heoprannye- 
ckoro (ocopa B Cpeke 3aBHCAT CKOPOCTh NoTpe6uciuA yraieBoOB, O6pa- 
SOBaHHC KHCJIOT, XApaKTep Pa3BHTHA TpOAyUeHTOB H OHOCHHTeS TeTpast- 
KJIHHOB (Benproscxas, Ilonosa u ap., 1957; Makapesuy nu Jla3nukopa, 1959: 
TI poxodbespa-bebrospcekan Hi Op.ioza, 1958: Op.opa u Bepxosuena, 19596: 
Iipoxodpesa-belpropcKkaa u Tlomosa, 1959). Jia CHUTe@3a MAKCHMaIbHbIX 
KOMHUCCTB TETPaWHKIHHOB HCOOXCAHMA CTPOTO OMpeAe1cuiuad KOMMeUTpPAalHA 
Heopranuyeckoro (bocdopa B cpene (tTa6.1. 7). 


Ta6aHua 7 
OnmumaarbHaa KonYeHmpayuxa Qoepopa OAR obpasceanun 
NMEMPAUUKAUHOG 6 3a6ucumCCML OM YcAaoceuli mepmenmanytut 


6 ee Se a ee ee 
ONTEMaJIbH aA 





7 t 
| Ra OGpem! Coimienepaitita 
epost HeopravnHyuecKoro 
MA | PacTBOPCHHOrO 


| 
| 
| 
IIpogyucnr AUTHOMOTHUK | iTann | cpeybl, 
| 


| Mochopa, mr % 





Act. rimosus OKkcHTeTpa- 118 | 3 125 2,0—4,0 
WH KSIHH 318 8 12D 9,0 —- 2 0 

118 9) 125) 5,0—6,0 

293 3 125 7 ,0— 0 

Ast. aureofaciens | Xaoptetpa- 16 5 100 3,9—9,5 
WHK AHH 306 3 100 3,0—4,0 

036 4 100 3,0—5,0 

To xe Tetpa- 16 4 100 1,0—3,0 
WHKIHH 16 2 100 2,0—4,0 


ITa KOHUCHTPAallNst MOXKET MCNATHCH B 3ABHCHMOCTH OT HCIO.Ib30BaHUDbIX 
IUTaMMOB, COCTaBa PePMCHTAMHONHDIX H MOCeBHBIX Cpe H OT ycIOBHH (bepMeu- 
Tall (Tpoxoipena- Bebprosckaa 1 Tlonopa, 1959; Opsosa u Bepxosmesa, 
19998). YBemHuenie KONMCHTPalun HeopranwyecKoro (ociopa B cpele BbI- 
Ue ONTHM@JIbHOH BJIeueT 3a COGOH ycKoperne pocTa NoTped.1ewit yr1eBoAOB 
if VBCTUNeHHe Pocopa B MHUCTHH, MlaBibIM O6pa3oM 3a CUCT HYKJCHHOBbIX 


17 %pvau Fly-ra Makpo6Ouonoruny, cpm. 6 
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—_—_—— — + = 
~ 








KHCSIOT, a TAKE YBOTHUCINIC KOSHIUECTBA OPLalNINCCKUX KUCIOT B KYABTY part ee 
noi *KIEKocTH (BeoycoBa vw Tlonosa, 1959: Satiucsa uo OpvoBa, 1999) 
(pice? aa), 





og ‘ ! y, // 
X 20 s ie 3000 1000 
a : \ 
Sap N / 3 2700} \ us 
~ \ / D \ 
= 16 x Vy Si 240up \\e 800 ~ 
& y Re 100 aN Fi ~ : 
> | 4 2/800 \ E00 S 
‘7 “8 4 500 
“te ye AN ee | 
2043 aes S 7200+ 4 a. 400 « 
a ee. .? Ota 0 ny o : eens YC erm <ey 
6,0} > v4 Mm SIO UT" \ Ne 300 & 
‘\ ~< 
a0 x 600 
\ 
= 300 
0. 20 40 60 80 100 120 o 
B pemA.  Vv¥aco 


Pre, 2. Banaue Heoprannyeckoro Pocopa Ha POCT NPOLYLEHTOB, noTpe6.1eHHe YrsleBOLOK, 

H3MeHeHHe PH un o6pasoBaHHe OKCHTeTPaWHKIHHa WH XAOPTETPaWHKJIAHA. 1, [a — TeTpalynk- 

aunbl; 2,2a — yraesponbl; 3, 3a@—Bec MHLeIHA; 4, 4a—pH; /—-4— onTHMadbHOe cOsep- 

Kahne Heoprannyeckoro docwopa Bp cpeme, fa ---4a-- NOBbILIEHHOe CORepRanne. I -- Act. 
rimosus 118; [1 — Act. aureofaciens 536. 


CrencHb YIHeTCHHA OMOCHHTe3a 3aBUCHT OT H30bITOUNbIX — KOll- 
WcHTpaunH Heoprannyeckoro dochopa H yc.1OBHH cbepMeHTalHH (puc. 4, 
Tao. 8 Q). 


Ta6aunua 8 


Bausnue NoHYeNmpauut NeopearuuccKoco cpocopa @ cpede 
C KYKYPYSHUIM 9KCNpakmom Ha GuccuHMes Mem PAKUKAUHOE 


rr ge A a 
KouiteHTpa- 
IH PocHo- 





pa, Mr% Vruereuue 
; ; THK = SC OMOCHNTS 
IIpoayiyen AHTHOHOTHK t 
4,9 6,5 
Act. rimosus 118 OxcnteTpauHK-HH {| 2940 | 1520 48 
Act. aureofaciens 16| XaopterpannKkanin | 1320 | 872 Bu 
To «xe TeTpauHk.1HH 1340 | 820 39 


| 


B page cpel, kKpoMe pacTBOpeuHoro  MHiMepadIbHOro (boc(popa, tIpH- 
CyTCTByeT TaKKEe CBAZANMbIA Pocop, r1aBHbIM OOpa3soM B BAe cpocipata 
KaJIbUHA, OOpasviouleroca B MpOWecce MPHTOTOBIeHHA WU CTCPHIH3AalHTt 
CpeyUbl. 
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Ta6émuua 9 


Baunkue Heopearkuseckozo dbocd@opa Ha buccun- 
me3 mempayukauHa Act. aurcofaciens 16 
Ha cpede C KYKypy3HelM aKcmpakmom (cpeda N ] } 
6B 3Q6UCLMCCMU CM ycAceuti aIpayuU 
re a ee 


KosHyuccTBO TeTpPauHKAHHa 





PactTBopen- 
O6bem Hh Hcopra- 
Cpcybl, MJ HHUCCKHA : % OT KOHT- 
dochop, mr% BE, MAI pos 
60 2,0 1100 100 
12,0 466 42, 
a a Ne 
125 2,0 {100 100 
[2,0 366 33 


B npouecce pa3BuTHs aKTHHOMHUeTOB ye B MepBble CYTKH HeY HHTeCH- 
CHBHOe MOTpeOweHHe pacTrBopeHHoro tocdopa (Tabu. 10). Hepacrsopenupiis 
HeopraHhueckuh ocop ucnomp3yerea O6OUMH NPOAVICHTaMH B MeHbILeld 
CTeneHH. 


Ta6nmuna 10 
Huxamuka nompebsenua neopearxuueckozo @cemopa 
Cozepmanve neoprannyeckoro mochopa, mr% 


tae ee Ne 
POAYUCHT fener cpena, comepxaulast 














20 4. | 44 y, 68 4, 92 y, | 116 4. 


a 


Act. aureo- | 5 | pacrsop. dociop 3,35] 0,05 0,1 | 0,3 — — 
faciens 16 CBA3aHH. » 0,72| — |0,21 — — — 

Act. rimo- 3 | pacTsop. » 8,2 | 0,4 0,1 0,0 | 0,4 0,1 
sus 118 CBA3aHH. » 3,1 | 2,54) 2,68] ~ 1,84 | 2,52 


IIpHBegeHHble MaTepHaibl Ralor OCHOBaHHe CUHTAaTb, UTO AIR OHOCHHTe3a 
AHTHOHOTHKOB OCHOBHOe 3HauecHHe UMeeT PaCTBOPeCHHbIH Heoprannuecknh 
fbocop, KOTOpbIi: 6bICTpO MOGusH3yeTCA NIpOAYUeHTaMH u OiIpeqeser cKO- 
POCTbh PpOCTa, HCMOJb30BaHNe M HallpaBseHHe OOMeHa yraeRonOR, xapaktTep 
pa3BHTHA Nposyueuta (Opsosa, Bepxosuesa, 19596). O6cnenoBanne pa3Hblx 
NapTHH KyKypy3Horo 9KCTpakTa MOKa3a0, 4TO KayecTBO 9KCTPaKTa B 3Ha- 
MHTCIBHOH CTCMCHH ONPCeJIAeTCA COMepKaHHeM B HeM HeoprannyecKoro 
(bochopa (Bejbroscxan, Tonopa u azp., 1957: Makapesuu u Jlasuuxkora, 
1959; Opaosa u Bepxopuesa, 19596: ITpoxodpesa-Bewtbrosckan u Tlonopga, 
1959). HauGonee mponyKTHBHbIMH sBuIAIOTCA SKCTPAaKTbl, KOHUCHTPalluA MH- 
HepasbHoro dochopa B KOTOpHIX He Mpesputaet 0,9—1,5% (Ta6n. 11). 

Tipu Hcnomb30BpaHHH 9KCTpakTOB, G6oraTBIX MHHePaJIbHbIM ocdopom, 
MaKCHMAJIbHOe OOPazOBale TeTPalHKJHHOB MOXKeT OLITb O6ecnexeHO H3Me- 
HCHHEM OSHPOBKH SKCTPakTa B Cpele, CBASbIBAHHeEM H3O6bITKa Heopranuye- 
cKoro @ocopa HAM BHIBCeHHeM ero H3 9KCTpPakTa (Makapesuy xn Jlas- 
HukKoBa, 1959; Opnospa nu Bepxosuesa, 19596) ; = 


47* 
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Ta6Omuna 11 


Bausnue KYyKypy3Hoe0 akcmpakma Ka Ouccuxme3z mempa- 
UUKAUHOG 6 3ABUCUMCCMU Om codepxHAKUA 6 IKCNpakme 
HeopeanutecKkoeo decpopa (cpeda N* 1) 

















Conepxaune HeopraHHucckoro (pociopa 8 6 0.9 
B aKCTpaKTe, % 22 1,6 it 
| ee 
OkciireTpauwikwHH, pr/Mut | | | 
(ut. 118, cpega Nes)... O00 ey 3100 
AJOpTeTPaWHKJIHH, P/M | | | 
(ur. 16, cpewa N25); 2... ee 2E2 | 1016 : 1583 
(its oa0, Chena Woo) 2. 6:4) c 6 eee ah 900 | — | 70 
TerpauukdHu, pr/MJ ; | | 
(ig. 40;-cpena Net) se we aaa eS Soe O00 Pee 21500 


Boe 6buI0 MOKa3aHO, UTO CTHMYINPylollece ACHCTBHeE *KHPOB B 3ilaui- 
T@MbHOlt CTeNeHH 3aBHCHT OT ycOBHii agpauun (cm. Ta6s. 5). B tabs. 12 
TIPHBEEHbI aHHbIC, KOTOPble OTYCTIIHBO NOKA3bIBalOT CYUICCTBCHHOe 3NAayeHHe 
aspallu Aa OHOCHHTe3a TeTPalHKAHHOBLIX aHTHOMOTHKOB. M3menenHe yc- 
NOBHH AIPALHH AOCTHTATOCh H3MCHCHHeM OObeMa cpeybl B KoMOax (Opuo- 
pa un Bepxosuesa, 1957; Tlonosa, Jiesurop u Ctenanosa, 1904; bpunoepr 
mu Ipuimiok, 1954). 


i) 





fupobunoepadnar -nucnoma, me’, 





= 


18 20 30 40 30 60 70 B80 90 GQ 10 20 30 40 50 60 70 ° 
af Bpemn, vacoi BpemA , 4acol 


.Y 


Puce. 3. Banaune Heoprannueckoro cdocopa Ha HaKOMIeHiic NHPpOBHHO- 
rpaHoll KHCJOTHI: 
{ — nmupoBunorpaquaa KHCG1ICTaA IPH ONTHMAJIBHOM COJL@pRaHHH HeopravlvyecKoro 
docdopa B cpenze:; 2— TO xe NPH NOBHILICHHOM CORepxKaHHH. 
i— Act. rimosus 118, 11 —Act. aureofaciens 16. 


Kak TloKa3aJIv OMBbITbI, IPH YXYAWIeHHH adpallWH pe3sKO CHHKaeTCA CHHTe3 
AHTHOHOTHKOB, OOpa3yeTcA 3HaYHTCIbHO MeHbUIaA Macca MHIeJIHA. 

HaxOoulee “yBCTBHTeeH K ycsIOBHAM aspamunu Act. aureofaciens. Act. 
rimosus caabee pearupyeT Ha yxyAulenue aspayHH. Pa3ible WITaMMbI Npo- 
MYWelTa OKCHTeTPaWHKAWHa MO-pa3sHOMYy OTHOCATCH K H3MCHCHHAM adpallHH. 
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rm a ee 


Veo 12 


Hause yeaceitt Aapauuu Ha poem uu OOpa3sceaHue 
axmucuomunKoe KyAbmypamu Act. rimosus u Act. aureofaciens 
Hu Cpede C KyKYpysnolM sKentpakmom (cepeda Ne 3) 
































TcTpalluk.1HH | AATOPTOTPAHK THE Oxcutetpaunkann 
O6neM Bee Mu- 
TIporyieut Cpe, OH OT oF OT o% OT We JH St, 
MAT nriMdE | KOH- IT MA KOITpPo.ts aD, Mol KouTpoan | MI%o 
| Tpavst 
reed | | | Sad 
“Act. aureofuciens BO | = — § 1150 : 100 os — 960 
t 
O36 ) {25 f — | Oya! as) + — 826 
Gol : pee ae me 
oo) | wh = : “Gaiw : 4 [ = — 633 
i { : | 
To 7ke A PLE RED 20). Za te = jo io 
I2o | Lou | 100 — — _— —_ te 
Dh girs de . 
1 200 | 336 | 3t — fo — — — 
set. rimosus OG) | — | — | — a 1894 | 100 | 923 
8229 125 a — — ~- 1872 | 99 oe 
200 a —_ ~ a | §=4700 90 909 
slct. rimosus 60 — — — — 3270 100 746 
118 129 — -— — — 3330 102 739 
290 — a — — | 2440 79 667 
“let. rimosus G0 — — — — 3400 100 834 
Zuo 125 _ — — — 3241) 92 734 
250 | a si — 2960 | 87 787 


CrpykTypa TCTPaWHKIHHOBbIX ANTHGHOTHKOB jlaeT OCHOBaHHe Mpewnoua- 
rarb, UTO CCHOBHOe 3HaveuHe JIA HX CHHTC3a HMelOT MPOAYKTbI yrleBOAHOTO 
oOMela, HeKOTOPbIM NOATBEPA TeHHEM YTOTO NpPeANOTOKCHHA ABJIAIOTCH jaH- 
pte Pypesuya u /leina © pO IWMKHMOBOH H XHHHOH KUCIOT B TMpomecce 
OnoCciNITe3a XIOpTeTpamHkK Mma (Gourevitch, Lein, 1955). B cBa3su ¢ sTHM 
CICLYCT OTMCTHTb, YTO XHHHAA H WIMKHMOBAaA KUCJIOTbI OOPasyloTcH, HO-BH- 
JUIMOMY, 113 Ce@sLOrenTy.1e3bl, MPOMC2KYTOUNOTO MPOAYKTa YyrvIeBOAHOTO ObMe- 
Ha iH, B CBOIO OYepestb, PaCCMATPHBAIOTCH Kak TIPCAMecTBCHHUKH PHfa WIk- 
JHUCCKHX COCHHHCHHH. B cBeTe cKa3aHHOro MpeskcTaBIAIOT HHTepec jaiiible 
MO BAHAIMO HCKOTOPbIX aPOMAaTHUeCKHX BCHICCTB Ha CHHTe3 TeCTPalHKIHiOB. 

B ye-1OBHAX CHHTCTHUCCKOH Cpesbl apoMaTHyeckHe Coc HHeEHHA ((cHI- 
yKceycHad KHCOTa, (eHwvlaycTaMH”, (Talar KaJMia, OCHBablerHy, GCH3)I- 
SOBbIL CINIPT) 3HaUHTCbiHO CTHMY.IMDYy!OoT Mporecc 6vocuuTe3a. pu cdbepmen- 
TAH Ila cpeyle ¢ KYKYPY3HbIM SKCTPaKTOM CTHMYJIHpOBaHHe OHOCHHTe3a 
MeiiIec 3aMCTHO. ITO, MO-BHUMOMY, CBA3ailO C HaJHYHCM B KYKYypy3iI0M 
dKCTPAKTC PALA apOMaTHYeCKHX BeuecTB (ITonoga u Beso3eposa, 1957). 

C ppyrol croponbl, ByqBopoM Oblia BbICKa3ana rumoTesa 06 o6pa30Ba- 
HH CJIOAKUBIX WHK-THYCCKHX COeCJHHeCHHIT, B YACTHOCTH OKCHTeTPalnK.AMiha, 
HeMOCPeACTBCHNO H3 OTKPBITHIX YMICPOMHDIX 1WemOUeK MYTeM HX KOUAeCHCAILHH 
H OOpa30BaHHA NOW KapOOHHAa c Noceqyionlell ero WikwH3auHen (Wood- 
ward, 1956). 

laHiible O CTHMYJIHPYIOULeM {iCHCTBHH MOJIOUHOH KHCJIOTHI Ha OHOCHHTC3 
TCTPallUKIHHOB B KaKOII-TO Mepc MOryT pacCMaTPHBaTbcs B Wane 9Toll 
runoTe3pl. 

Po.Ib MHHCpadbHoro @ocdopa B Mponecee PCpMeNTALHH TeTPalHKeHNoB 
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TAKKE MOKECT ObITb NOHATHA C TOUKH 3PeCHHA B.AHAHHA ero Ha NYTH yrvlesor- 
Horo OOMeHa. CoriacHoO JaHHbIM Pa aBTOPOB, B 34BHCHMOCTH OT KOHILCH- 
TpallHH (ocwopa, B cpesqe USMeHHeTCH HallpaByenne yraeBowHoro OOMella: 
pH YBeJIH4eHHH KOMHYecTBa *ocopa OOMel yrvieBOAOB HAeT NMPCHMYUIeCT- 
BCHHO 110 cxemMe OmOsleHa-Melteprota, a He NyTeM rekco30oMOHOdocwaTHoro 
wukda (Shen, Soogh. et al., 1956; Di Marco, 1956). BmMecte c Tem H3BecTHO, 
UTO MpPeCAWeCTBEHHHK WHKJIHUCCKHX COCAHHCHHH CesorentyJic3sa oO6pa3yerca 
pH OOMeHe yrvieBOOB NO NYTH rekco30MoHodocatuoro WAKA. 
IIpupeneHHble BbILUe HC- 
CICHOBAHHA KaCaJlHCb BJIMSI- 
HHA pxAa COeAHHEHHH HU yc- 
‘TOBHH (PePMCHTAWMH Ha CHH- 
Te3 OOWlero JIA BCeX TeTpa- 
ILMKJIMHOB YriepOmHOTO CKe- 
eTa MOweKyJbl. BBCHeHHeM B 
Cpeqy HeKOTOPbIX COoeAHHeHUH 
MOMKHO HalpaBHTb OHOCHHTEeS 
Act. aureofaciens no nyti 
HPCHMYILeECTBEHHOTO O6pa3o- 


Gor 
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LOO 
100 BaHHA TOTO HJIH Apyroro TeT- 
paunkduHa. Hanpumep, pu 
i, r 8 10 73 7d, HCKJIIOUCHHH H3 Cpebl HIM 
HCOP2QHUYECKUL MOCMODP, M2 % 3aMeHe HOHaA XJIOPa APYrHMH 


ralioHaMH (6poMom, HosoM, 


Pic. 4. OOpazopaHhe XOpieTpawuKAHHa Ha (propom), BMecTO xsopteTpa- 
, 


ABYX Cpefax B 3aBHCHMOCTH OT cCOJepKaHHs 


B HHX HeopraHHyccKoro docpopa (Act. au- WAKJIMHa OOpasyeTca TeTpa- 
reofaciens 536) WHKIHH. Tlockobky B cpeze 

7 — cpema c KYKypy3ibim 9KcTpakTom No 3: 2— To «Ke BCcerfia ecTb CJICHbl xXNOpd, 
H 0,5% togxconHeynoro Maca. IIPCEHMYULeCTBeEHHOe OOPa30Ba- 


HHe€ ‘TeTpaluKJIHHa Habw0- 
aeTcs! MPH BKIOYVeHHH B Cpemy Hapsimy c ratouqamu (6pomMoM, (Topom, 
HONOM) Take HeKOTOPbIX THOCoeqHHeHHH (Besmoycopa Hu Ilonopa, 1958). 
TakuM 06pa30M, MyYTeCM H3MeCHeHHA YCJIOBHH depMeHTaHH, HaNpHMep, H3Mc- 
HeHHA COCTABa CpeZbl, MOKHO HaNpaBUTb MpOUecc He TOJIbKO B CTOPOHY yBe- 
AHUCHHA HH YMCHbUICHHA OOULerO KOJIHYeCTBA TCTPAILHKMHHOBBIX MOVJICKY.T, 
HO H MO NYTH MpeHMYLIecTBeHHOTO OOpa3z0BaHHsA TOPO HH Apyroro TeTpa- 
{HK JIMA. 


CucayeT Tak}Ke OTMETHTb, UTO MPOAYUCHTHI TeTPaWHKJMHOB Hapsagay c 
@HTHOHOTHKAMH OOpa3ylOoT BHTaMHH By, upHyemM ero OOpa30BaHHe Take 
SaBHCUT OT yCIOBHH depMenTamuH. Ip depMentrauHH Ha cpefax c KyKy- 
PY3HbIM 93KCTPaKTOM, O.1afONPHATHbIX JWIn CHHTe3a anTHOuMoTHKoB, Act. 
rimosus wu Act. aureojaciens B NpucyTCTBHH cove KOOalbTa O6pa3syloT MpH- 
Me€PHO OJHHAKOBOe KOJIHYeECTBO BHTAMHHA By (CypuKkospa u I[lonosa, 1957; 
Makapesuy, 1957; Bepxopuepa H Opstopa, 1957). 

Bee W310KeHHOe aCT OCHOBaAHHe CUHTATb, YTO AKTHILOMHUETHI, O6Pa3ylo- 
ULHe TETPalHKJINHbl, HMEIOT PA CYULECTBENIbIX OTMHUMH B XapakTepe pocta, 
Pa3BHTHA, CMOCOOHOCTH HCIO/Ib30BaTb Pa3JIHYHble HCTOUHHKH a30Ta H yrvie- 
pola (yIvIeBORbI, CIHPTHI, *KHPbI), B OTHOWICHHH K YCJIOBHAM agpallun. 

Hapamy c PH3HOJOrHyeCKHMI Pa3JIHUHAMHM MPOAYUCHTHI TETPalHK.THHOB 
OONaLaloT PHTOM CXOMHDIX 4epT. Tak, H3Mel@HHe COOTHOUIeHHI B MYTAX yruie- 
BOMHOrTO OOMeHa NO BJIHAHHeEM HeopraHnyucckoro dboctbopa MpHBOsUT K 
yrHeTeHHlO CHITe3a aHTHOUOTHKA Kak y Act. rimosus, Tak u y Act. aureoja- 
ciens. YxyMWeHve YCOBHH aspalil NomaBaAeT GHOCHHTe3 TCTPalluKMHHOB 
y OOOHX NPOAYUCHTOB, XOTH MO CTCNCHM YHCTCHHA MPOAYUCHTHI PasJHUaIOTCA. 
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B bI BO JI bl 


1. TIpopemenHo CpaBHHTCIbuoe H3yueHHe pAda PU3HOOrHYeCKHX oCobeH- 
HOCTeCH AKTHHOMHILETOB — MpOAYNeEHTOB TeTPauHKHHOB. M3yuena WHHaMika 
DOCTa, Pa3BHTHA, OOPa3sOBaHHA MPOTeOHTHYSCKHX PePMeCHTOB, AHTHOHOTHKOB 
H BHTaMHHa By, HCNOb3OBaHHe IPOUyUCHTAMH HeKOTOPHIX HCTOUHHKOB 
a30Ta H yrslepofla, OTHOLICHHe K HeopraHHyeckoMy @ocdopy H yc-lOBHAM 
agpalluH. 

2, Tloka3aHo, YTO NPOAYUCHTHI TETPAWHKHHOB HMeIOT psa, PH3SHOW1OrMye- 
CKHX pa3anunit. Act. rimosus — TpokyuenT OKCHTeTpalMKJIHHa — XapakTe- 
pusyeTca 6oslee MeJWICHHbIM H JWIHIT@IbHBIM pocToM, oOpa3yer OOMbIIyIO 
MacCCyY MHI@IHA H O6OJIblee KOAHYECTBO AHTHOHOTHKA B OOJIce MO3MHHE Cpo- 
KH. Act. aureofaciens pacTer OYeHb ObICTPO, HO pocT cro paHO 3aKaHyHBaeT- 
CH, TO COMPoROKMaeTcA OOPa3s0BaHHeM MCHbIUeH OHOMACCHI NH 3HAYHTCJIbHO 
MeHbllero KOIHUCCTBa AaHTHONOTHYeCKOrO BelecTBa. XapakTep Pa3BHTHA 
IPOYIUCHTOB TeTPalMK.IHHOB pa3JIHUcH, 

Act. rimosus otauuaercs ot Act. Qureojacines 10 OTHOWICHHIO K HCTOUHH- 
KAM YruepOa H a30Ta: MPOLVUEHT OKCHTCTPaWHKAIHHa HCNOb3yer OOu/bLUwUeC 
YHCMO YIJICBOMOB, CMHPTOB, OblcTpec NOTpeOAeT WKUPbHI, MyUe yCBaHBacT 
HHTPaTHbIM a30T, OOMAaMaeT OOIbUWel NPOTeOJMHTHYECKOM AKTHBHOCTHW. 

3. TIpomyuenTbl TeTpalvkK.IHHOB HapHaAy C PADOM pasJMUHil OOM Lalor 
CNOAHbBIMH (H3HOJIOTHYECKHMH CBOHCTBaMH. 

Act. rimosus u Act. aqureofaciens o6pa3yiOoT MaKCHMaJIbHOe KOJIMYeCTBO 
aHuTHOHOTHKA B CTPOFO OMpeNeJICHHbIH MepHoR PePMeHTaHH, XapakTepH3ylo- 
ILHHCA CXOJ[HbDIMH TIpH3HakaMH. B 3TO BpeMsl Cpewa O6eAHeHa yrleBOdaMy, 
a30THCTbIMH COCIHHEHHAMH, HeopraHHyeckuM docdopom. MuuelHH lWposy- 
HCHTOB XapaKkTepH3ycTca Ip ITOM C.1a60 Oa30pHbHOK KH WHPMepeniipo- 
BAaHHOH NpOToMa3sMOl, OTHOCHTebUO HEGOMbUINM comepxKaHHiem PHK. 

JLaq18 M@aKCHM@JIbHOrO OOpa30BaHHsH TETPAWHK.AHHOB NPOAYUCHTbI HyKa- 
lOTCH B ONPeEJICHHOM KOJIMUECTBC pacTBOpeHHOrO HeopraHHyeckoro docdopa, 
3aBHCALIeM OT yCuOBHH cdepMeuTanHH. O6a NpoxyueHTa OAHHAKOBO pearn- 
nyIOT Ha YBeJHUCHHe ONTHMAaJIbHOrO KOJIHUCCTBa ocwopa B NMATATeMbUOT 
CpEle Pe3KHM CHIDKeEHHeEM OHOCHHTe3a aHTHOMOTHKA. 

Act. aureofaciens nu Act. rimosus pu yYXYMUWIeCHHH YCJIOBHH a9pPallHH 3a- 
Me;LIAIOT POCT H OG6pa3ylOT MeHbIWHe KOJHUeCTBA AHTHOKOTHKOB. OgHako 
110 CTEMe€HH yYrHeTeHHA GHOCHHTe3a AHTHOHOTHKOB MPORYUCHTbI SHAYHTC.IBHO 
pa3.THUaloTca. 

O6a nponylenta O6.1anaioT cnocoOHocTbhO OOpasOBbIBaTL HapsAAy C aHTH- 
OHOTHKAMH BHT@MHH Byg. 
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H. M. Hepouoeba 


BJIHAHHE MEPEMELUABAHHS 
HA PA3BHTHE PENICILLIUM CHRYSOGENUM HHMH-243 
H OBPASOBAHHE HM NEHHLHWIJINHA 


(HiterHryT Mukpo6uoaornn Aga le wuuit Hayr CCCP) 


OHM 13 P1aBHbIX PakTOPOR, ONPe-e-TsHOULIN POCT H Pa3BHTHe MelET- 
TNMa, ABIACTCA agpalliit. ONHaKO a9palNiO Hedb3s PaceMaTPHBatTb OTeIh- 
HO OT NCPpeMCuwiMBalHsA, Tak KaK NOCTe Hee CHOCOGcTBYyeT pacnpete7teHi0 
POSTYNA B CPCAC H NOCTYMICHHIO €rO K NOBEPXHOCTH K1eTOK, 

MHOFOUHCJICHHbIC IHTepaTy PHI JaHHbIe HOKA3bIBAaIOT, UTO pocT H 2KH3He- 
ACATCbNOCTh TPH6OA MOFyT B 3HAYHTebHO! CTeNeHH H3MCHATBCH B 3aBHCH- 
MOCTH OT YCJIOBHH aapalluw uw NepemMeuimBaHus. B yacTHocTH, BBIXOT MeHH- 
HMWIHHa NOHWKAaeTCH Kak TPH HeMOCTaTOUNOM, Tak H IPH CIMUIKOM CHJDb- 
HOM NepemeusmBaHuH (Chain, Dion, Sermonti a. Carilli, 1953). 

IIperctapaso HHTepec BbICHHTb, KakKoe BIMANMe OKa3bIBaIOT YCJIOBUS 
NepeMeulHBaHHA Ha poct P. chrysogenum WMVHMV-243 y oOpa30BaHHe HM 
aHTHOHOTHKa. Vka3aHHas KyJbTypa 6bila B CBOe BpeMa nmowyuyena Mnuuc- 
HCHKHM H Cognmeso# (Mmueneukuii, 1951). Bein ucnomp3opaint Ba 
MCTO/ld NepeMellHBaHHA: 

1) mepeMemuBaline npx pasHoli cKopocrH BPauleHHA KavaJKH; 2) 1O6aB- 
€NHe B KOJObI Ha Kauadke CTCKAHHBIX Oyc pa3zMUHOll (POpMBI. 

DepMenralvounand cpeqa uMeta cocraB (B %): r0KO3bl — 0,0; aKkTo- 
3pB1 — 3; NaNO3— 0,3, KH2PQ,--0,1, xykypysnoro aKcrpakta — 2% no 
CYXOMY Becy. 

DenusyKcycHax KHCOTa MpuOaBlasach, HayHHaa c 15—17 uac. or Ha- 
Waa PePMeHTAMH, a 3aTeM MepHoJWiNeCKH — uepes Karke 24 uaca. Ocoboe 
BHHMA@HHe ObIIO OOpalleHO Ha CPpaBHHTeIbHOe UCCTeMOBaHHe PIYOUNIIbIX KO- 
‘OHHH rpHOa, BbIPACTAIOMHX MPH pas.1N4HO;t CKOPOCTH KauaHHA. M3mepsuaca 
UX THAMeTP, H3Y4a.1HCb CTpyKTypa H MAOTHOCTbh KOJOHUM, a TaKxKe WHpHHa 
H LIHta THD MHUCINA, cro das0Boe cocrosnHue. HejirpasibHad Kpacnaa u 
APYIHE OCHOBHbIe KpaCKH OKPallHBaloT MHUCTHH pasMUHOrO BOspactTa He- 
OANaKOBO. MuleHii B MO.IO20M Bo3spacte OKpallMBaetca c1a6ee, ueM B 60- 
see crapoM. TakHM 06)a30M, MOXKHO OLeNHBaTb cro BO3PacTHOe COCTOAHHE. 
Metoavka onpeye.teHust (basoBoro cocTosHUA Mules MIpHBeweHa B paHee 
ONYOMHKOBaNHOH padote (Heponosa, 1958). Tunnunpie Pe3YIbTATLI OHOTO 
H3 OMNbITOB MpHBeeHbl B TaOa. 1 4 2 u Ha pune. 1—3. 

M3 ONDITHBIX JaIMIbIX cylelyeT, UTO pa3sIMune B cTeneny apa B lavage 
(pepMentanun (48 vac.) cKa3amocb Kak Ha MOpo.lorHH rpu6a, Tak H Ha 
CrO NCHHUMWIMHOBON aKTHBHOCTH. IIpH MewacnioM BpallleHHH KatanKn 
(60—80 06/mMull), Pre1yOHHHBIe KOIOHHH rpuOa oOTnuadHch SOuJIbUIAMH pa3- 
MepaMu (Ta6. 2). Kpali ray6unuoli Kononnu npr OKpacke HeliTpaIbHon 
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266 H. M. Hepoxosa 


Ta6auya 1 


O6pasceanue nexuyunaauna P. chrysogenum UVHMH-243 
Npu pa3Au4HOM Nepemewuéeanuu 


Uachl oT HAUaMA PEPMeHTAIH HU 


Dh a9 96 | 420 144 168 | 192 


rr rT ft 





YCAOBHS Nepemeiu- 
BaHHA KONO Ha 
Kayavike 


Ha cyxoH pec 
MHLUCMHA, M. e, 
pH 
pH 
AKTHBHOCTB, 
pH 
AKTHBHOCTb, 
p 
AKTHBHOCTb, 
pli 
AKTHBHOCTb, 

M. e. 


AKTHBHOCTB, 
M. e. 


AKTHEHOCTb 
M. €,. 
M. e, 


HOCTB, M. e. 
M. e. 


Cvxol Bec 
MHUCHA, PF 
Cyxoh pec 
MHUeIHA, Pr 
AKTHB- 


—_—- 





Meguienuoe nepemewu- 
BanHe (60—8U 
06/MHH) B nMepBble 
48 uac. H ObicTpoe 
nepemelliBaHHe 
(180—200 c6/mHH) B 
nocseqyiouHe wach 
depmeiraunn . . . 10,7440,80) 200} 250 | 7,4]320| 7,5 | 425 | 76 | 490 |7 ,6) 650 | 7,6 | 600 


bpctpoe nepemellHBa- 


HHe B Teue€HHe BCeCH 


cbepmentayHu (180— 
200 o6:mnn) . . . . 10,84/1,50)420} 400 | 7,5] 600} 7,6 | 800 |7 ,6|1010)7 ,6; 900 | 7,6} — 


Kpackoli OOHAPYKUBAT PasHUHO OKpalleHHble con (puc. 4). IIpx Onicrpom 
BPALLCHHH KavVaJIKH KOJIOHHH ObLIH GOee OAHOPOAHHIMH (PHC. 5), a WHaMeTp 
UX Obi] 3HAUHTCbHO MeHble (Ta6. 2). PasMuHaad CKOpOCTb BpalleHHA 
KAUAIKH OTPaxKalacb He TOJIbKO Ha (OpMe KOMOHHH, HO HW Ha JWIHHe HW LUIH- 
pune ruc MuuemHsa. IIpn Oovee CHJIbHOM Pa3MeCLUHBaHHH KJeTKH ObIIH WINpe 
(5,04 uw) wu Kopoue (28,8 nw), ueM pH Govlee C1a6OM Pa3MeLNMBAaHHH, re WH- 
DHHa K.leTOK cocTaBsasa 3,96, a qInHa — 37,8 p (Taba. 2). Bpeictpoe Bpa- 
ILEHHC CHOCOOCTBOBA-10 OOPa3s0BaHHO Sovlee 3peMOro MHWeHA, ITO BHANO 10 


Ta6maunua 2 


BaustHue nepemeuieanuxt na 6eauduHy eAYOUHHbIX KOAOHUL 
uu MQ pa3smMepol KAeEMOK MUYeAUR 





Cpeauue pas- Cpekuanan 





MCDbI PayG6HH- IIpeo6.1a- 
YcAOBHA ONbITA HEX KONOHHE AsHHa WHPHHA Kse- | Maioulan 
aia "| KaeTOK MH- | TOK MHWenHs, dasa 
WeHA, p 
MegjeHHoe nepemeulHBa- 
nue (60—80 o6/MmHH). . 120 37,8 3,96 I] 
bpicTpoe mepemMewHBahhe 
(148)—200 oG/mun). . . 80 28,8 0,04 II! 


COOTHOWICHHIO Pa3sJIHUHbIX MOpovlorHyeckHx a3 Ha 72 uacy PepMeHTalih 
(puc. 1, 2). IIpu stom npeo6aqanta TpeTbaA BOSpacTHad (pa3a, TOra Kak IIpit 
MCQJICHHOM Pa3MCIIHBAHHH HabwOMaloch MpHCyTCTBHe BCcex (pas. 

Pa3IHUHs CKOPOCTH MCpeMeMIMBaHHSA KYJIBTYPbI B MepBble yacbl PepMeH- 
TaUHH CKa3bIBaJIHCb He TOJIbKO Ha XapakTepe TVIYOHHHbIX KOJIOHHH. Kpusax 
O6pa30BaHHA NeCHHILMIMHa IPH KPYMHbIX PIYOMHHBIX KOJIOHHAX TpHOa HMe- 
a 60.1ce pacTAHYTHIN XapakTep, H MAKCHMYM HaKOMJICHHA AHTHOHOTHKa Ha- 
CTyMa. Ha CYTKH nosgnee (pue. 3). 
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Puc. 1. Beictpoe nepemMemuBanne (cKOpocTb KauaHHa 
80—200 06/mMuH) 
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Puc. 2. Meanennoe mepemMemmBaniie (CKOpocTh Ka¥aHHUa 
60—80 06/mMin) 
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Puc. 3. O6pa3opanne nNenHuninna P. chrysogenum 
MHMH-243 npn pa3sanuHol cKopoctu lepeMelmHBaHHaA: 


/ — 6bicTpoe mepemeulHBakHe B Mpolecce sBeeft cdepmentallHH; 
2— MesIcHHOe NepeMellHBaHHe B MepBnle 48 yac, cbepMcHTaUHH. 
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Pre. o. Kpaft rayOuuHoil KOAOHKN, BLIPAWeHHOH pi SObicTpOM nepemMei- 
BaHHH (HPpHKH3HCHHAA OKPacKa HeliTpadbHOll KpacHoill). 
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3 CcTCHYIOWNX OMDITAX MbI CTPCMHJINCbh CO31aTb TAKHE YCJIOBHA, KOTOpbie 
Obl HC JaBaIH BOSMUKHOCTH (OPMHPOBATbCH MHIUCJIMAIbIUbIM IWapHkKaM 
(T-IVOHHHbIM KOJIOHHSM), T. €. MOTYUNTD MHUeTHH B BHC OTACADHbIX rit, 
B3BCHICHHbIX B MHTATCJIbHOH cpere. 

-J-lst 3TOFO MbI MOJIb3OBaJINCb KYCOUKAMH CTCK.1a pa3sJIHYHOH POPMbI (ila- 
PHKAMH HJIM MaJslOUKaMH pa3.THUHOrO Beca), KOTOPble NOMCLIAJIHCb B OMMbITHbIC 
KO.1ODl Ha 250 cm®. Baarozaps KPyrOBOMy {IBHXKeHHIO %KHAKOCTH B KOOAaN 
lla KavaJIke, CTCKO NMepeMculaloch MO AHY MU pa30HBaJlIO MULUeIMaJbiyh) 
Maccy, He aBasd OOpa30BblBaTEcea WlapHkaM. I]penqBaputTesbHble HCCeOBA- 
Hs HOKA3aJIH, UTO Bec H CPopMa cTCcKJla, NPHMeHAeMOTO AIA MepeMeuIHBa- 
Hs MUU@IHAIbHOH MACCbI, OKA3bIBaloT OOMbIUOe BUIHANHe Na XOA PepMeHTa- 
HH. Tak, cTekJ0 B PopMe WiapHKa BecOM B 1,0 Pr BbI3bIBaO ObICTPbIN aBTO- 
JH3 MHleia. bowee MeIKOe CTeKJIO TOH Ke (OPMbI He jlaBaJlO 3aMeTHOrO 
adcdexta. 7KenaeMblli THM POCTa MHIICJIHA MbI MOJIYUHJIN MpH NepeMelIHBa- 
HHH OHOH CTeCKJIAHHOH MaouKoll Becom 1,2 r Hw gaHHOK 1,5 cM c noncpen- 
HbIM ccueHHeM 0,0 cM. 

Hi3 .1uTepatTypHbIxX DaHHbIxX (Rolinson, 1952) uspectrHo, uTo y norpyx«Kell- 
HOH KybTypbl P. chrysogenum noTpeOHOCcTb B KHCJIOpOMe HSMeHAETCA B 3a- 
BHCHMOCTH OT BO3pacta MHUeIHA. [lorpeO1eHHe KHCAOpONa, OUCHb HHTCHCHB- 
Hoe B TeueHHe MepBbIxX 48 4wac. pocTa KYJIbTypbl, K 72 uac., KOrMa HapacTaHHe 
MACCbI MHIL@JIHA TpekpalllaeTcn, pe3KO TlafaeT WH Maslee WepKUTCA NOUTH Ha 
O2HOM YPOBHe, HECKOJIbKO CHHKAaACb K KOHULY (epMeHTAaLHH. 

YUHTHIBAA H3MeHeHHe NoTpeOuocTell rpuOa B KHCOpone, MbI yHaAIH 3 
ONbITHbIX KOO CTCKJIAHHYIO Tasouky yvepes 48 uac. oT Hayasa tepMeHTa- 
WH. [IpuH Takom cnoco6e pa3MClIHBaHHA He HaGJIOMaOCh PaHHero aBTOJLH3a 
MuueHa. M3 2aHHbIX, IPHBeACHHbIX B TAO. 3, BHXHO, UTO B ONBITHDIX KOJI- 
Oax, re NepeMellHBaHHe rpHOa OCYINECTBAANIOCh MPH yYaCTHH CTeEKJIAHHOH 
laJIOUKH, Yepe3 24 vaca OT Havana PepMeHTALHH HaOIORaJICA HUTYATHIN THM 
pocta MuuewHa (pic. 6), B TO BPeMH Kak B KOHTpOuJIe K 3TOMY BPCMCHH yKC 
OOPasOBaIHCb MHLeIMaJIbHble WapHku (puc. 7). Kak yxKe Oblo0 CKa3aHo, 
yepe3 48 uac. OT Hauamta (epMeHTallHH CTeKJIAHHaA Masouka yasAacb 
H3 KOJIObI, H € 9TOFO MOMECHTA YCJOBHA B KOHTPOJIe H OMNbITe CTAHOBHJIHCb 
OAHNAKOBbIMH, OWHaKO pa3JIHUHble yCIOBHA KyJIbTHBHpOBaHHA rphOa B Haua- 
Jie (PePMeHTAIHH CKa3aJIHCb ia BCeM JaJIbHeHWeM ee Xoze. 


Ta6aunua 3 


Bauskue Xapakmepa nepemeuiucanua Ha dopMmMy 2AyOunHolx KOAOHU, OAUHY 
“u wupuXy KAemOoK mUuueAUA 








XapaktTcp pocta ray6uHHbix KONOHHA Pasmepnt 4 dasonoc 
TS *dY:COCTOMHHE KETOK UCPes 
Venonna nepe- lacbl OT Ha¥aaa epMcHTauHH 792 uaca 
MOTODTPH Ma AA giro ee ee agp ge ee 
Kavaake (180 — 200 | ec Iipeoé- 
O6'MHI) a : ™ ‘ wayalu- 
t 4S 12 96 120 WwWHpHHa aAHHAa ree ; 
KeTOK, | KJIETOK, | haga 
| p. p 
B TeyenHe mepBplx} Hayruatiii YnOTHEHHE TH B PbIXIbIe 6,6 | 12,78 TV 
48 uac. B Kon6e [HI OOpasopaHhs THNA WapHKOB 


HAXONHTaACh CTe- 
KJIHUHaAA MaJloul- 
ka 


| te hee, i) 2 
KoutTpoub (6c3 ere-) Muaiecastb- | Havasto as- | ABTO.IH3 B WeaTpe | 4,96 28,9 Il! 
KJIAHHOW MaslOu- | JEbIe MasIOUKH TOWIH3a B ILeH- Hla pHKOB 

KH ) : Tpe wWlapuKos 
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Baushue nepememucukus HA pa3seurTue Pen. chrysogenum HHMII-243 ae fa 











Puc. 6 [lrearpii Tru pocra rpuda yvepe3 24 yaca OT Hayava (per McHTaiuy 
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Pue. 7. J]noTHblii wWapik 43 MHWenHsa Yepes 72 Yaca OT 
Havaia PepMeHTaUMH MPH ObICTPOM BpPallleHHH KauaJIKH 


a eee een eee mt cater =* ~ eo erepreram 


—-s 





Puc. 8. Ppixiple MHULe.1NaJIbHble O6pa30BaHHA TH.la IMaPpHKOB Hepes 
72 vaca OT Hauada PepMeHTAILNN pH NepeMewlNBanun rTpHOa cTe- 
KJIAHHOW HaJOUKON 
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Muterui 72-uacoporo Bo3pacta B ONBITHBIX KOI6axX HMeN BHI PbIXJIbIX 
MHUCIHaIbHbIX OOPas0BaHHH THMa WapuKoB, JerKO pacmamalouluxca ua OT- 
hesbuble THpbl (prc. 8). B jalbueliiem Takoli THM pocta Mulenua G6yzer 
Ha3bIBaTbCAH «HUTYaTHIM>. B KOHTPOJIbHbIX KOJ6aX B 3TO BDEMA HMMEJINCb 
WIOTHbI€E WaPHKH, B IWeHTpe KOTOPHIX HaOsIOMaoch Havasio aBTOJIN3A 
(pac. 9-—11). 

I[pH H3MepeHHn JWIMHbI H WIHPHHbI KICTOK MHLeIMa OKa3aslocb, 4TO Ip 
HHTYaTOM THMe POCcTa MUHIeMH Ob SHAUHTeEIbHO Toe (6,6 W), a KeTKH 
ero kopoue (12,78 wu), YeM NpH OG6bINHOM pocTe MHUeIHA B BH WapHukos, 
re WHpuva rud Opa papna 4,86, a qauva Kerok — 28,5 w (Ta6a. 3). Stu 
Pa3JIHUHA MOXHO OObACHHTH TEM, UTO IPH HHTYATOM THNe pocta yyuMaerca 
OOMeH BeLICCTB rpHOa Cc OKpyxKatouleh cpenoit. 

IIpH HHTYaTOM pocTe MHIeIHA GuOMaCCa OCTaBadaCb MOUTH Takoll x#«e 
(Ta67. 4), omHaKO Ne€HHUMAINHOOOpasoBaHHe MpoTeKaso c OoubuIeli HHTeH- 
CHBHOCTbIO, H CPpOKH (PepMeHTALHH COKpalllaHCb MO UeTbIpex Heli, BMeCTO 
MATH-wecTH (puc. 12). 


Ta6aunua 4 


Hakonaenue neduyurauna @ cpede 6 3agucuMOCmU Om xXapaKmepa NepemeluUeaHUA 





Yacht oT Hauaula dbepMenTanyun 





VCAOBHA Tepeme- 48 | 7 | 96 420 | 14h 

IUWHBAHHA a Ka- 

uatKe (180-200 
06/MHH) Bee MHlc- 

JUHA, © 








AKTHBHOCTh 


ce Bec MHueC- 
fa cyxoli Bec, 
M. C. 


AWS, T 


AKTHB- 
HOCTb, M. Cc. 


AKTHB- 
HOCTb, M. €, 


Bec MHILe- 
JIWS, © 


AKTHB- 
HOCTb, M. @, 























E> reyenne rep- | 
BbIX 48 uac. 
B KONO6e Haxo- 
JWaCb CTeK- 
wIAHHaH Mawou- 


Ka 0,7520 650 0,9685 925 995 850 1,185 


KoOuTpo.Ib (6¢3 
CTeCK JIAHHOH 
11a JIOUKH) 0,9184 400 0, 9402 580 616 790 0,9620 


CuleMoBaTeJIbHO, Ha CMHMMy Cyxoro BeCa KOpOTKHH MH WMpOKHH Munennit 
«HHTYaTOrO THMa» Ob AKTHBHCE B CMBICJe OOpasoBaHHA MeHHIUMVINHAa, 4eM 
Oovlee JJIMHHbIM H y3Kkuii. 

TakuM O6pasoM, PBIXJIbIM WapukK, COcTOAUMH H3 KOPOTKHX ru, Sosmee 
WIM MeHee OAHOPOMHBIX MO UX PHSHOJIOFHYCCKH BO3PACTHOMY COCTOAHHH, HME 
ABHbIC MpPpeHMYLULleCTBa Mepe MIOTHBIM WapHKOM. OTH MpenMYLLeCTBA CBHA3Aa- 
HbI C OO/lee PABHOMEPHbIM NMOCTYMJICHHEM NATATeAbHbIX BELLCCTB K KJIeTKaM, 
€ OOJIbIIMM COMPHKOCHOBEHHEM KJeTOK C KHCJIOPOLOM Uc 6oulee paBHoMep- 
HBIM CO3PeCBaHHeM BCeH MAaCCbI KI€TOK MHILCIMA, COCTABJIAIOUINX pbIXJIbi 
IWapHuK. 

TloqBOA8 HTOTH NOMYYCHHLIM JaHHbIM, HEOOXOAMMO OTMeTHTb, TO MyTeM 
H3MeHeHHA CnocoOa MepeMelWIMBaHHA rpHOa B Haale ero pa3BUTHA MOKHO 
NOJYUATb Ppa3sH4HbI MO MOPOJIOrHH THI pocta rpHOa — Kpyiuble HW MewKHe 
rIYOWHHbIe KOJOHHHM, HATUATBI XapakTep pocra. 

YCJOBUA MHTAHHA HU CHaOMKeHHA KHCOPOOM KMeTOK MUIeuA, cocraB- 
‘AIOWIHX TUIYOHHHY!O KOJIOHHIO, He€PpaBHOIUeHHbl BHYTPH KOJIOHHH HW CHapyxKH 
ee. [losromy BHYTpH ray6uHHO! KOMOHUN KETKY MUUeAMA ROcTHTawrT Gouee 


18 Tpyaut Hy-Ta Mukpo6uonoruu, Bom. 6 
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Puc. 9. Hauaso aptoH3a B UedTpe MIOTHBIX WlapHKOB (UCPE3 
72 yaca OT Havana tbepMeHTauHn). 





Puc. 10. To xe, 4TO Ha pune. 9 (yepe3 96 uac. OT Hauawla 
cbepMeHTaunn). 
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Puc. 11. To xe, uto na pre. 9 (yepe3 144 yaca oT Hauana epMexTaun). 


3peloro MU3HOOrHyecKOrO BOspacTHoro cocTosHHa. TtryOunnas KooHUA 
WUPPepeHunpOBalia Ha KJeTKH pa3sHUHOrO MH3HOMOTHUeCKH BO3PAaCTHOFO 
cOcTOAHHA, Takan “upPcpenubauwuA MHUCTHA 3ABUCHT OT BEHYNHEI PelyOHH- 
HOH KOJIOHHH. IIpu HHTYaTOM THNe pocta MpoHNcxoguT Gosee paBHOMepHoe Co- 
3peBaHWe MHUCINA, H KCTKH HAXOAATCA B OMHOPOAHOM BO3PaCTHOM COCTOAHHH. 


900 
850 g 


V2 96 120 144 
ANCMA , 12Cb!I 


Puc. 12. Wurencnsnocth o6pa30BaHna Henna 
MHledHeM rpHéa P. chrysogenum B 3aBuciMOCTH 
OT XapaKTepa HepeMeuINBaHHA: 


{— NONOAUUTCIbHOe MepeMCHIHBAHHe MHA cTreKAHHOR 
Ma1OouKoOH; 2 -- o6ttuHoe TlepemeninBannue. 


Aa NOJyUCHHA ObICTPOTO BbIXOLa NeCHHIMIIHMHa OOmbIUOe SHayeHue UMe- 


€T (PHSHOMOFHUeCKH OMHOPOAHOE COCTOAHHE MULE B OMpemeseHHEe (asp 
Cro pa3BHuTHA. 


18* 
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B yCMOBMAX MefJIeHHOTO BpalleHW KauavJlku rpu6 P. chrysogenum 
UHM -243 o6pa3yer KpyNHble rlyOMHHbIC KOAOHMM, KMCIOINNE HEpaBHoucn- 
Hoc (HSHOJIOrHYeCKH BOSPaCTHOe COCTOAHHE MHUCHA. 

B sTOoM cayuae B OOpasOBaHHH MCHHIMAINHAa YUaCTBYIOT He BCe KileThu 
MHIUCHHA, a TOJbKO Ta WaCTh 3 HUX, KOTOpaH No CBOeMy PUSHOAOTHYCCKOMY 
COCTOMHMIO Cnoco6Ha CHHTe3HpoBaTb TicHuUMIIHH. TIpn 9sToM MpOHCXOANT 
Somee MeqeHHoe O6paz0Banne NenuwHAuHa. Haoodopor, B YCOBUAX ObI- 
CTporo BpallleHWA KaUaJKM WIM Mp MepeMCLIMBaliMH Np NWOMOMM CTEKJIAH- 
bIX Oyc HAeT POpMNpoBaliNe OoNee OAHOPOMHOTO MUCHA, KOTOPHIH jaeT 
paHHnit u G6ogee BBICOKHH M@aKCHMYM HaKoIWvIeHHunt neHHuniinna, Takum 
o6pa30M, H3MeHeHHe yCJIOBHH aspallHH H NepeMecliiBaHHa OTpakaercn Ha 
\apakTepe pocTa rpHOa, YTO, B CBOIO OYepeAb, ONPeAeACT CHOCOOHOCTh rpd- 
6a P. chrysogenum WVHMW-243 cunre3sHpoBaTb NeCHHILMJNIMH. OueBH HO, 
BHICOKHH BbIXOL MCHHILNWHHa B Mmpolecce (epMeHTalMH MOXKHO NOMYYATD 
rOJIbKO TIpH HaJIHUHH CTANMHHO-ORHOPOMHOM Maccbl MHILeJIHS. 


f 


BbiBOJLbI 


1. Veranopleta KOppe.IAIMs| Me2xKUY BeJMYHHOH HW (bopMOH TLyOHHHbIX 
konoHun P. chrysogenum VHMH-243 “ croco6nocTbio rpu6a K OOpa30Ba- 
HHIO MNCHHIMJIJIAHA. 

2. PopMa MH BeIHYHHAa KOJIOHHH 3aBHCHT OT cnoco6a mepeMeuIMBaHHA 
MULCH B KYJIbTYPpaIbHOl %KHIKOCTH. 

8 HatineH ONTHMasbHbIi cnoco6 nepeMeulmBaHHa rpHOa (iupHMencnne 
CTCKJIAHHbIX OyC), MPH KOTOPOM OCTHTaeTCs HHTUATHIN THM pocta MHILeJIHA. 
Ilocue yasleHHA CTCKJIAHHBIX OYC MHUeIHH OOpa3yeT PbIXJIbIC WapuKH. 

4. B MopdomornyecKOM OTHOWCHHM MHILCIHM, BbIPalleHHblId YKa3aHHbiM 
cnoco6oM, 6oulee OAHOpOReH H Gbicrpee OOpasyeT MCHMUMAVIANH, YCM TPH APy- 
rHx cmocoOax KYyJIbTHBAPOBaHHaA. 
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O.17. HuskoecKxas, H. M. Muaoea, A. HH. Wluepuna, 
E.B. Joeaeunta u ELT. Waatrouo6a 


K BOMPOCY BHOJIOTHH WH BHOXHMHH KYJIbTYPbI YATH 


(JlaGoparopHaA HoBbIX aHTHOHOTHKOB BoTraHuuecKkoro HHcTHTyTa AH CCCP) 


Cpecau TPyYTOBbIX rpHOoOB, NapasHTHPYIOWLAX Ha Oepesc H HEKOTOPHIX Mpy- 
THX JIMCTBEHIUbIX MOPOMax, BCTPCUaIOTCH XapaKTepHble HapOcTbl, He NOXOMUC 
Ha OOblI4NbIe WJIOTOBbIe Tea TPYTOBbIX Tpu60OB. ITO Tak Ha3bipaeMax 
vara — 6eci1ogHan (bopMa TpyToBoro rpHGa Poria obliqua Quel.=Inonotus 
obliquus (Pers.) Pil’at (pace. 1). 

[1apocTbl uaru W3,aBHa HCMOMb30BaJINCb B HAPOAHOM MeQMILHHE IIH acue- 
HHs] KHIUCUHO-KETYAOUHDIX 3a60CBaHHH uM paka. O meueHHH Yaroi BCTpe- 
YalOTCA YKA3aHHA B JeUCOHbIX CIIpaBOUHHKax XIX B., OMHAKO B Me€AMIMMHCKON 
JuTepaType TOTO BPe€MeHH H3BeCTHO JINMIb HeECKOJIbKO COOOWICHHH KJIHHHIIM- 
CTOB O TIPHMeHeHHH HMI OepesoBoro rpHOa WIA JICUCHHA OOJIbHbIX PaKOM 
(Froben, 1858; Jlanuy, 1899). 

C 1951 r. BeecTOpOHHHM H3YYCHHCM UarvH WH ee CBOHCTB 3AHHMAIOTCH B 
JlaOopaTropHu HOBHIX aHTHOHOTHKOB Boranuyeckoro uuctTuTyta uM. B. JI. Ko- 
MapoBa Nod pyKoBoycTBom mpod. II. A. Sikumospa u B TepaneBTH4eCKON KJIH- 
HHKe l-ro JiecHHHrpaacKoro MeAMUMHCKOrO HNcTHTyTa HM. akan. VW. IT. Ilas- 
JoBa Nod pyKoBoAcTBom pod. IT. K. byaarosa. 

PaOoTbl TO H3y4eHUiO JeYeCOHbIX CBOHCTB 4a BEAYTCH TaKxKe H B [lowb- 
we (Matonowicz u jp., 1955). 

IIpenapatTbi 43 “arn, BbIpaGaTpHIBaeMble c 1957 r. no Metogxy Jla6oparo- 
DHH HOBbIX @HTHOHOTHKOB Ha I-mM JleHHHrpadcKOM XHMHKO-apMalleBTHye- 
CKOM 3aBONC, JONyuleHb] PapMakosornyecKHM KOMUTeTOM YueHoro coBeTa 
MunnuctepctBpa 34papooxpanenia CCCP k WHpokOMy NpMMeHeHHIO MpH Je- 
UeCHHH GOJIbBHDIX PAaKOM UeTBEPTOH CTaMHH, He NOAMeKallHx ONepHpOBaHUW, 
a TakKoKe DJIA JeCUCHMA OOVIbDHBIX ASBEHHOH OovesHbiIOo HW TracTpuTaMu. 

B HacTonulelt cTaTbe MpHBOAATCH CBeNeHHA OOmlero XapaKkTepa NO OHO- 
NOTHK HM OHOXHMHH KYJIbTypbl YarH. 


BHOJIOTHA KYJIbTYPbI YAH 


Kak yxKe 6blIO CKa3aHO BbIle, Wala HHYEM HC HaMOMHHAaeT MIOLOBbIe 
Tesla TPYTOBbIX rpH6oB, TaK Kak B HapOcTaX ee HeJIb3A OOHAPYRUTb KakOH- 
AHOO WHpdepeHlHallun Ha TKANM; OHH AB.IAIOTCH OCCHOPANOUHDIM CIeTeHH- 
€M OHOPOAHBIX FpPHOHDIX HHTeH, pe3y.1bTaTOM pa3BHTHA BereTaTHBHOTO 
MHILeIH SA. 

Jio 1e€aBHCro BPCMeHH CBA3b Oe€CI.IOMHbIX HAPOCTOB UAarH C MIOJOBbIMH 
(POPMaMH TPYTOBBIX rpH6oB TOKOBAaacb OWWHOOUHO. Kak pycckue (Kartaes- 
ckan, 1928; Banuu, 1938), rax u 3apy6exHbie aptopp (Verrall, 1937) cunra- 
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JIM uary CTeEpHIbHOH POpMoOH JlOKHOrTO TpyTOBHKa — fomes igniarius (L.) 
Quel. = Phellinus igniarius (L.) Quel. OrHaKo B Uacrosulee BpeMa pabotamu 
Kemn6e1ma # JJepugcona (Campbell a. Davidson, 1938), a taxxe Huko- 
Jaepow (1950) ycTaHoB.ieHa CBA3b Yarn ¢ NAOMONOCKUICH PopMoli Apyroro 
TPYTOBOrO rpHOa, a HMeHHO, Cc /nonolius obliquus (Pers.) Pil. 





Pune. 1. Uara — OecnnoqHan tbopma /nonotus obliquus 
(Pers.) Pil. 


Cnopbi sToro rpHOa NpouHKaloT yepes Pa3ZJIHUHbie NOBpeKIeHHA B Ape- 
BecHHy Mepesa u ObICTpo Mpopactaiwr (BouAzapues, 1953). [px6 sopispipaer 
XOPOWO BbIPaKeHHY!W CePAUECBHHHY!W THHJIb, OTHOCALLYIOCH K THY KOppo3H- 
OHHOH HJIH Tak Ha3blBaeMoll GOevloli rHHaM. HapocTbl warn NOABAAIOTCH Ha 
TOM MeCTe, Tle NepBOHauaJIbHO NPOW30ML10 3apaxkeHhe jlepeBa. O6pa3z0BaHue 
HapOCTOB MIpoTeKaeT MeWVJICHHO, HW OTMHPaHHe MepeBa HacTyNaeT JHUIb Yepes 
MHOrO JieT. [Ip sTOM NapocTbl paspylualorca, a NOX KOpo!t MepeBa oOpazyer- 
CA MIOCKOe, PAaCIpOCcTepToe BAONb CTBOMAa NeIOMOBOe Teo rpH6a. IIpu cospe- 
BaHHH MIOMOB0e TeJIO pacilelIaerT KOpy H HaunHaer cnopouocutTs. B pe3yuib- 
TaTeé MOeaHHA AMYHHKAMH HaCeKOMBIX OHO ObICTPO pa3pyllaerTca. 
KpaTKOBpeMeHIIbIM CYILECTBOBaNHeM TIOMOBOrO Teta uarH OODACHAeTCA OT- 
YaCTH TO, UTO CBA3b JBYX (opM — 6ecnAoOAHOH H ILIONOHOCAWeH — 2Omroe 
BDCMA OCTABaJlaCbh HEBbIACHCHHOH. 

Uncty KyJIbTypy rpi6a merkO M30HpOBaTb H3 HapOcTOB Yar, a TaKxKe 
H3 NOpaxKeHHOH ApeBecuuyl. B kyibType rpH6 Heperko oOpa3yverT HeOoNpinHe 
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(1—2X1 cm) naonopple Teta, oTmemaioulve Oasuqnocnopbl. KyAbTypbl yaru, 
NOYYeHHbIe 2 6a3iWOcnop, He OTMHYAIOTCA MOPCOMOrHyeCcKH HW MU3HONOPH- 
YeCKH OT KYJIbTYP, H30HPOBA@HHbIX H3 HapOcTOB warH. 

PocT MW pa3BHTHe YarH B UCKYCCTBCHHBIX YCJIOBMAX GBaBHCHT OT pHa 
BHEWHHX (bakTOpOB, a TakxKe oT (PH3HOMOTMYeCKHX OCOOeHHOCTeH LUTaMMOB 
yarH, Mbt pacnosaraqu UeTbIPbMaA LWTaMM4MM Yar — M@JbHUKOBCKOH, CO- 
6pannolt B JicuuurpagcKoli o61acTH B palioHe noc. MembHuKoBo c Ooposas- 
yaToH Oepesn (Betula verrucosa Ehrh.); naocKosuctHok u3 XaOapoBcKoro 
Kpas ¢ mocKoucTHolt Gepesnt (B. platyphylla Sukacz.); *eaTow uz Ipu- 


saa | 





S 
Temnepamypa, “C 


Muamemp konovuu, mm 
Dh fw 
SS. SSS 


~~ 
DD 


6. F @B G° JO, Fl. d2°> As. JS As” 46 
BpemAn , OCHu 


Puc. 2. Cremenb pocta KyJbTvp Yarn pH 20 Hn 26° 


yara: J — M@IbHHKOBCKaN, 2 — MenTad; 3 ~— maockoluctHas: 4 — onbxXOBaag. 


MOpcKOoro Kpas c KesToH Gepesp (B. costata Traut.) ' u ombxoBot us Jlenau- 
rpagckow o6sactu c ombxu (Alnus glutinosa Gaertn.). 

Bce witaMMbl 4varu oTHocsTcs K Buy Jnonotus obliquus, 

Bblue MpHBOAWTCA HeCKONbKO TpauyeckHx H300paxKeHHH CKOPOCTH 
pocta WITAMMOB Yar B 3aBHCHMOCTH OT TeMMepaTypbl (puc. 2). 

litamMMbl uarn H3 OHOrO Feorpaduyeckoro patona (Jlenuurpaz- 
cKan O6/1.), XOTA HM C pa3HBIX Nopon AepeBbeB (Oepespl H O/IbxXH), OOMAQAaIoT 
OJMHAKOBOH CKOpOCTbIO pocta, B TO Bpe€MA KaK WITAMMBbI warn c Oepes U3 
PasHbIx reorpaduyeckux palionos (JlenuurpagcKand OOJ., CeBePHbIM HW 1O%K- 
Hb p-Hbt JLambuero Boctoka) OTAMYaIOTCA NO CKOPOCTH poctTa. 

Han6oupuich ckopoctblo pocta mpu 20° o6aqaeT MIOCKOJIMCTHaA Yara. 

Temnepatypa 26—-28° aABAACTCA OMTHM@JIbHOH AIA pocTa KYyJIbTyp 4aru 
(puc. 2). IIpu Gomee HH3KUX TeMMepaTypax MpOuCXOAUT 3amepxKKa pocta, 
OCO6eHHO 3€MeTHAaA Y MCJIbBHHKOBCKOHM H OJIbXOBOH aru. 

IIpu ucxoguom pH cpenpi nuke 4 vara B Ky/JbType He pocuia. Han6ouee 
6NaronpHATHHIM HcxosHEIM pH Gpito ero 3nayuenne B Mpeyedax S—O,9. 

JiHeBHOK paccesHblii CBCT, TiCpeMe2xKalOWIHlica C TCMHOTOH, AO H3BeCTHOH 
CTeNeCHH TOPMO3HT pocT KkysbTyp (puc. 3). Muneani Ha cBeTy peakKHH, mpH- 
Kathi, XapaKTepH3yIOUlHlicA wepcClOBaHHeM 30H Oo.Ice rycToro u Oomee 


| O6pasun yarn c JlanbHero Boctoka nowyuenpl HaMY OT COTpyAHHKOB JlambHeBOCTOU- 
Wworo HHCTHTyTa MecHoro xo3alictsaa B XaOaposcxe JI. A. Betoscxoro u B. 3. 3axaposoi, 
38 UTO MBI, NOJb3yYACb C1ly4¥aeM, BbIPaxkKaeM HM O1arOAapHOCt. 
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peqkoro pocta. OOpasopalive MIOLOBLIX Te Ha CBCTY MpOucxoAHO Ha 1Ba- 
TPH JHA paHbule, YEM B TEMHOTC. 

KOHICHTpalHA NHTAaTebHOH Cpebl B 3HAUNTeABHOL cTeneHH onpeqesAet 
XapakTep pocta WM pa3sBHTHA KyJbTypbi yarn. Mcnompsys pa3zamuHpie pa3se- 
ACHHA CyCla AWA POcTa YaPll, MPUXOLIOCb HaG.OAaTb GOomee paltnuee nosn- 





90 
> 80 
= 
I 70 : 
R 
< 67} 
S 3G0 
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ae a. * 
= 3 290! 
% 
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3 100} 
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10) + = 
2 50 
0 a 
Se 70° 45. - 206-75 ) 
Bpema, Guu "9 Ae) 40 60 
fy, Bpema , Hu 
Puc. 3. Pocr KyIbTypbl MevIb- Phe. 4d. OOpa3zcnatue cvxoit Maccbl MuikemwHa Ha 
HHKOBCKOH UarlH B TeMHOTe Lt CPpClaX C Pas IHUNbDIMH VNTICBOJLAMH: 
Ha cBeTy mpH 20: / -~Masibroaa; 2 —raiokosa; 38 —cop6uT; 4— apa6uHo3a: 
{--B TomMHoTe; 2— Ha cBerTy. 5 — caxaposa. 


JICHHC MIOMOBBIX TOT Ma GOee passete tom cycte (Taba, 1). TombKo jas 
OJbXOBOH UWarH MAKCHMAaIbIMOe PaSBETCHHE MHTATCAbIbIX BCULECTB, IPH KOTO- 
POM BO3MOX%KHO OOPa30BaHHe MMOTOBHIX TOT, cocTaBso 1:3, ane 1:5, Kak 
In OepesoBOH UarH. 

Tadauna 1 


Bausnue KOKUCKHMpayUul numameabnotl cpedbl Ha cOpazo6anue NACOOBLIX 
INCA KYABINYPAMU “hell 








| Paspeqeune cyeda 





eee | [:3 | 18) 








-lelih pocta 


Yara qara Yara 
a 
Sepe3s0Basni OSIDAOLUH | Hepesonan | Os bX OBAH | Oc pc30Baa | OAbXOBa 
’ LA | | | | 
26-1 ! --- | —~ — 7 — | +- — 
30-1 ee ee ee ee — 
38-1 | -{- ‘ae ae - ts | vie — 
80-i1 | + | + : Pop “ — 


SHaK MHHYC — OTCYTCTBHE TWIOMOBbIX Te.1; IIIOC — MIOJIOBbIe Tea. 


licTOUHHKH YIvIeCpOAHOrO MHTAaHHA, MpeACTaB.IeHHble B HaIMX OMbITaX MO- 
HOCAXaPaMH (TCHTOBHI --- KCH-103a H apaOuHo3a; FreKCO3bI—TralaKkTo3a H Pllo- 
KO3a), WI€CTHATOMIIBIMH CHUPTAaMH (Ma@lMHT, COPOHT, AyJbUHT) uM WHCaxapama 
(caxapo3a, M@JIbT03a), NOJIHOCTbIO yCBaHBaJINCb KYJIbTYpOl var u CHOCO6- 
oe XOPOIeMy ee pOcTy, 3a HCKOUeHHeM CaXapO3bl, KaK 9TO BUAHO 
Ha pue. 4. 
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Han6onpiyto 6HoOMaccy Ha cpexe c HCHbITaHHEIME KOHUCHTPallHAMH VIO- 
KOSbI OOpa3ylOT MMOCKOJMUCTHAA MH XHKeNTAaA War; Me@bHUKOBCKaA Yara Ha 
cpeme ¢ 3% rloko3bl O6pa3yer cTOUbKO xe MUIeJIHA, CKObKO Zpyrne witaM- 
Mbl Ha cpeme c 2% ruioKosp (puc. 5). 

McrounuKkn a30THCTOTO NHTAHHA YCBaHBaIOTCA KYJIbTYpOH 4YarM B BeCbMa 
PasJIHMHOH CTeneHH. Kak BHAHO Ha puc. 6, xopoumMit pocr MpoucxonHN TOKO 
Ha cpegze C OpraHHuecKHM HCTOUHHKOM a3oTa. 


400 


Bec Cyxoe0 mMulenuA, M2 
ww 
S 





300 77, g ) 
1§ 25 40 5? 
BpemsA, JHU Gpema. duu 
ex wkiraQrrNe as ys . 
Puc. 5. OOpazoBanue cyxoit mac: Puc. 6. OOpascBanne cyxoli Maccht MimeuA 
eel MHUCJIHS, Sean Yar Ha CNeaxX C pa3JINYHbIMH HCTOUHHKAMH a3ota: 
Ha cpetqe c 2 un 3% rarwoKO3bl, 
“ara: 7-- nero; 2— acnaparnuy; 3 — (NEH4). HPO,; 


_—— 7 r 4 
/ — MeIbHUKOBCKan; 2 — mnocKkonHcr- : ANOS 


Had: 3 — wKeNTAA. 


Paspyumenve KJI€TUaTKH KYyJIbTYpOH warn HaG6wOaTOcy Np BbIpaWlHBa- 
HHH M@JIbHHKOBCKOM “arn Ha OYM@KHDIX MHJIbTPax, CMOUCHHbIX PaCTBOPOM 
HeOpraHHyeckux cosleH (KH2PO,—0,5%, NH sNO3—0,5%). Crenenb pas- 
PyYWeHHA KeTYATKH H3MePAJaCb MO MoTepe Beca CyXHX *usIbTpoB. K KOHILY 
ONbITa (Yepcs WecTh MecaCcB) (PHAbTPbI OKa3aHCb CHJIBHO H3beCHHEIMH 
(puc. 7). Bo MHOrHX cuIyUaax NOABHJINCh MWOMOBbIe TCA. Ilorepx B Bece 


uae cocTaBlada 20% (Tada. 2). Penyuupyioutie caxapa o6napyxKeHbt 
He ObIH, 


Ta6anua 2 


Paspyweaue Kaemuamku Kyabmypot uaeu (6 2) 





Bec duspTpos 


eel 








Tloteps 
nepBoua- ‘ B BECe, % 
a aieian } uepes & McC, oo 

| 
| 
2,04 | ae 16,1 
2,96 2 49 16,8 
2.08 2 20 14,8 
3,05 2,19 28,2 
3,16 1,98 Be 
Cpeanee: 2,85 249 | 20,2 
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Ecru 6epe3onad ApepecuHa B CpefHeM paspyllaeTCa KyIbTYPaMH Yarn 
Ha 25%, To OJbxXOBaA ApeBeCHHa, KaK 9TO BHAHO HS Ta6s. 4, noaBepraetca 


Gomee CHJIbBHOMYy pa3spyUIeHHW. 
TaOmuna 3 


Paspttuenue Oepesoeott Opesecunol KYAbMYpPAMU 
uazu (6 2) 
(Cpeanee 43 2ByX OMbITOB) (B 1) 


—_—————— 


Bec 6n00KOLB 


| 
| Nore pa 
B Bece 
Kyaptypa sari i neppona-' yepes lcyxux 6.10- 
| yvanpuHpt . 14 mee. | KOB, % 


eg 


_ 


MenbHHKoBpcKad . . 2,44 : 41,83 | 95 ,0 
[lnocKoNicTHaH wee 2,05 ' 1,47 | 28,3 
DRONA. &. So eG ee ee 245 ~ A,72. + 20,0 
Onbxopat . .... | 2,63 1,97 | 25,1 


Ta6auna 4 


Paspyuienue oAabxoeoli Opesecunol KYALMYPAMu 4aeu (6 2) 
(cpemHee H3 ABYX OMBbITOB) 





Bec 610KOB 


Tlorepa 
B Bece 

Yara nepsoua- yepes |cyxHx 60- 
Wasipublii 41 mec. Kos, % 


MenbpuHkopcKanh ... 2, 
Onbpxopan. . . 2 


BHOXHMHYECKOE H3Y4EHHE KYJIBTYPbI YAH 


XuMuYeCKH CocTaB HapOCcTOB Yarn Obi HCCeLOBaH CMOCOOOM HocJeo- 
BaTeIbHBIX S9KcTpakun (MBavos, 1935) mo cxeMe: siup-alleTOH--MMpT- 
Boma —2%-Haad COJAHAaA KHC.1OTa— cCepHasd KACJOTA. Oxa3aJlocb, UT) Ha- 
DOCTBI WarH COMep2xKaT OoMbilloe KOAMYeCTBO BOMOPACTBOPHMBIX Coe MHOHHH 
(10 40% x cyxomy Becy rpH6a) u 30anI (0 15%) (1a6.1. 5). 

B coctaBeé BOAHBIX BbITSKeK Wo 60% cyxoro Beca cocTaBIAeT AMOPPHHIK 
7OMHO-OKPALWeHHbIit KOMIVWIeKC, CNOCOOHHIN BbINaaTb B OCaHOK MPH HSMCHC- 


Ta6Onaunna oO 


Xumuvueckuti cocmae napocmoe uaeu (@ % K cyxomy eecy epuba) 





BonopacTBopuMbic cocRvHeHHn 
i ee ee ee eS 


Opupo- B TOM 4Hcve 














W cnup- remu- | Kner- lMrHu- 
Yara 3ona | A30T TOpacT- UCHUIO-! Gara 

BOP HMbIe inaBe- | ocam- | posi octTa- 

coenuHe- | CYMMa | MOJH- | nepag | macmbllt TOK 

HHS Caxa- |Kucno- | KOMM- 
PUALL | Ta sIeKC 
SP emt et EU ae Ma ee eS 
| | | | | 

Menpanxonckaa | 15,010.45 4,5 | 36,0) 4,8| 1,3] 20,0) 12,6} 2,8 | 25,8 
OsIbXOBawt  $5!10,9 | 4,5 | 46,3 | 10,2; 0,8; 30,0 | 8,8 5,0 | 26 ,0 
[nockometnan | 10,7; 0,58; 4,5 | 32,0} 5,4} 4,21 | 20,0 | 42,8) 2,0) 28,0 
*Kentar 44,4 10,52) “6,6 126,41 -— Tat AO Fee We 
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HHH 3HayueHva PH go 2,5—3,0. Stor ocamxmaemblit MMrMcHTHDI KOMMIeKC 
O61alaeT CHIbHbIM (PUSHOIOTHYeCKHM JlelicTBHeEM 4H, I10-BHJHMOMY, OOYC.IOB- 
THBaeT TepaneBTH¥ecKoe WeHCcTBHe mpenapatTosB u3 uarn (AkuMos, Bysnatos 
1 Bepesuna, 1957). Ilo cBoemy cocrapy ocak qaeMblil MHTMCHTHDIN KOMMIeKC 
"arH OTHOCHTCA K BbICOKOMOJICKYJAPHBIM COCAMHECHHAM AapOMATHYCCKOH NpH- 
POAbI, 2 MO CBOUM CBOHCTBAM 3aNHMaeT MNPOMeXKYTOUNOe NOORKCHHe MOKAY 
-THTHHHOM H TYMHHOBbIMH KHCJIOTAMH, OTJHUaHCb OT OOOHX OO/IbLIeH NOABUK- 
HOCTbIO H PaCTBOPHMOCTbIO B BODE. 

IIpuMeunB MeTOR THApONM3a COMAHOM KUCIOTOHM NOM NOBDHIUIeCHHBIM 2aB- 
‘ICHHCM C MOCJIEYIOWMM H3YYeHHCM MPOAYKTOB THApPOMH3a NpH MOMOULM 
OYMaKHOH XpoMaTorpadiuu HM XpomMaTorpadun Ha kKoWOHKax (Jloparuua, 
IWuspuua, Inaronopa, 1958), Ham yfaoch ycTraHOBUTb, UTO COOTHOWeHHe 
apOMATHYeCKHX KHCJIOT B OCAKTACMOM KOMIWIe€KCe OUCHb MOCTOAHHO H MOUTH 
OAMHAKOBO y BC€X HIT€AMMOB uaru (Taba. 6). Dro o6cTOATebCTBO OUeHb 
BaXKHO JJIA XapaKTePHCTHKH MPHpOAbl KOMMNeKca; OHO MOC.TyKHIO CBOerO 
pola STAaJIOHOM TIPH OMpeleteHHH KauyeCTBeEHHOFO COCTaBa MPOAYKTOB OHO: 
CHATe3a, OOPa3yeMbIX Yarol B VCIOBHAX HCKYCCTBEHHOM KYJAbTYPBI. 


Ta6auna 6 


Cocmaé apupopacmeopumolx npodykmoe eudpoausa pasHolx 
WUMAMMOB “Haeu (6 % K CYyxOmY Becy sPupHolx mpakyuil) 





ApoMaThHUcCKHEeE KHCAOTH 





| napaoKcu6cuH- 








Yara a 
»OP AH KCBbIC 7 cHpeHeBasl BAHHAHHOBaH : 30iHan 
Mesbuykosckan OTe | 17,7 | i ipa | 2,0 
OuylbxopaH . . 30,6 14,3 | 6,8 1,8 
Matockomernan | 30,7 47,4 | 7,38 |) 4,9 
yKetawn oo. . 41,3 16,7 ! 4,3 | 2,0 


* YenoBHOe HasBaHiie HCHACHTHPHILHPOBAHHbIX KHCJOT. 


Kak yKC OblIO YNOMAHYTO, Yara XOPOLIO pacTer Ha HCKYCCTBeHHBIX cpe- 
ax, HO HH Ha OJHOH H3 OOBIGHDIX Cpe, OH@ He HaKallWIHBaeT MHTMeCHTHOFO 
KOMINVI€KCa, XAPAKTEPHOTO WIA MpPHPOAHOH yarn. 

IlocKo.1bky ocaKaeMblii MHPMeHTHBI KOMIVIeKC HMeer apoMaTHYeCKyIO 
NpHpOAy, Mbl NOMbITaIMCb BBOAHTb B COCTA€B IIMTATCIbHDIX Cpeq HHAMBHLY- 
aIbHbIe BELIECTBA APOMATHUeCKON IPHpOAbI (*evObl, aDOMATHYeCKHE KHCAO- 
Tbl), a TAK?KE JIMPHHH B HEH3MeCHEHHOM COCTOAHHH (OMMJIKM H3 340poBoli Ape- 
BCCHIIbI Oepe3pl) H Tak Ha3blIBacMbIi OnOOrTMuecKHH urnun. M3 scex 
BaPpHaHTOB Cpe TOJIbKO Ha Cpelax, COmepKallHx 06a THNa AHTHUHA, Nowy- 
uCHbI OOHaMeKUBaIOUINe pesyJbTaTbl. Ha Beex Apyrux cpemax ToyycHHble 
TCMHO-OKPalleHHble BCILeCTBa, OCAaKAAeMble COMAHOH KHCAOTOM, pe3KO OTVIH- 
{aJIHCb HMO CBO@My COCTaBy OT NHPMCHTHOrO KOMILIeKca, O6pasyemoro yarokt 
B IPHPOWHbIX yCJOBHAX. 

Ha cpelax c ONMIKAMH NOBCPXHOCTHAA KYJIbTypa Yalu uepe3 TPH Mecata 
HavHHadla BbIICIATb B CPpeXV CBCTJIO-KOPHUHEBbIH MHPMeHT, J1erKO ocak lae- 
MbUI CO-IMHOH KACJIOTOH. IIpwH ucclenoBaHHH NpOAyKTOB TusApou3a sTOFO 
HHI MCHTHOO KOMIVICKCa OKA3a.10Cb, UTO TIO CBOEMY COCTABY OH NpPHOaKact- 
CA K MPHPOAHOMY. OTO CXOACTBO COCTABOB YBCAHYMBaAAOCh C NPONOKATCAb- 
HOCTbIO pocta, H Yepe3 14 MccAeB NOMYYeHHbIM KOMIMTeKC Obl COBEPINeHHO 
HACUTHYCH TIPHPORHOMY. Osttako Takad MpOMOMKUTCIBHOCTh ONbITa ABATaCb 
HewKeaTebHoH. TlostoMy {Wis VCKOpeHud OOpa30BaHuA ocaxKaeMoro KoMmM- 
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eKCa UarOl B KYIbTYPC ObLIH HCNOb30Balbl ONMAKH, Pe IHTHHH HaXOWWICsH 
B 60.1CC HOMBHXKHOM COCTOAHHHH. OQTOT Tak HasbiBaeMblit OHOMOTHUCCKHH JIMY- 
HH ObL1 NO.TYUeH HaMH MOCTe BHIPAULHBAlMA Ha ONWAKAX PpHOoB, OTHOCSH- 
MLUNCS K CCTPYKTHBHOMY THny THHeHHA (Porta vaporaria, Coniophora cere 





Puc. 7. Paapymenne DutptTpa KVeIbTYPOlL Mec.IbHHKOBCKOH Yarn 


bella wo Ap.). OTH rpHObl, paspyliad KICTYaTKY H HE SaTparuBad JIKIHHIL, 
ledaan MoweKy.Ty WocrenHcro Go.lee AocTyMHoH nH pacTBopuMoH. Howyuen- 
Hblit uepes wiecTh Mecaues Ha «<OHOTOTHUCCKOM> VTMTHHHC MHTMelTiHbll 
KOMILICKG ObL-T 1O CBOCMY COCTaBY COBCPIUCHHO HCHTHYCH TPHPOsLWWOMY 


(Ta6.1. 7). 
Ta6anma 7 
Cpaexuniecabnrvitt ccemas npupodnoeo ocaxcdaemoeo NuemMeHMHoeo 
KOMNACKCU 4a tk NOAYLEHHOeO B UcKYyCCMeeHHOl KyAOMY Ne 
(Bp %) K CyXOMYy Becy SPHPHOH dpakiHH) 
Komnuieke Ha cpegqax Komisicke Ha 
Apomarnueckiie ¢ ONWIKaMHi 6uonornueckom| []pupogHublii 
KHCJIOT bI AMTHHHeE YepCTcs KOMI KC 
| ; 6 mec. 
yepe3 6 Mec. |uepe3 14 Mec. 
! | | 
»(PaHkeBple* .. 18,2 e .20y4 "26,14 | 25 — 30 
Cupenepast .. . 6,91 © A612 <a2.. 15,16 | 15 —17 
BanuJInHOBaH . ll. 2 88 | 6,6 : aD es 
Hapaokcn6eH30H- : 7. : 
HAS Gan 26 hick Loe =; 3&8 4,02 1,2—2,0 


i 


Takum o6pa30M, BlepBble B HCKYCCTBEHHON KyJbType rpHOa Opito Mo.1y- 
UCHO XapakTePHOe ‘LIA HETO BbICOKOMOUJeKYAAPHOE COCAMHCHHC CJIOXK HOH 
apoMaTHUeCKOl MPHPOAbl. OTO BeUlecTBO, HakaNIHBaeMOe B_ IPHPOAHbIX 
VCNOBHAX  B  TeuCHHe OUeHb JVIMTeTbHOrO BDeMeHH, Yasocb No- 
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JYYHTb B HCKYCCTBCHHBIX YCJIOBHAX CPABHHTEIbHO 3a KOPOTKHH cpok. Mo KHO 
TIPC/MIOTORKUT, UTO TPHMeHCHHE CPCAbl, Kya BXOWHIH Obl OTeJIbHbIE 
CTPYKTYPHbIe€ CHIMLbt GepezoBoro JIMTHHHA, elle Goee yCKOpHo Obl OOpa- 
30BaHHe MHFMCHTHOFO KOMIWI€KCa. 

J\pyruM BadXKHbIM (aKTOPOM, MOFyINHM YCKOPUTb HaKOIMICHHe KOMILMICKCA, 
JOJIMKHA ABHTbCA PeIYOHHHAaA KYJIbTypa Yar, YCIOBHA PA3BUTHSA KOTOPOH B Ha- 
CTOAULHH MOMeHT H3VUAaIOTCH B TaOOPaTOPHH HOBbIX AHTHOHOTHKOR. 


B bI BO J bl 


1. BblsicHeHbl yYCcIOBHs! Pa3SBHTHA YarH B HCKYCCTBEHHO! KYy.ibType. 

2. Kyslbtypa “ard pa3spylliaeT KaeTuaTKy 3a WIecTh MecsucB Ha 20%. 
Pa3HUHble WTAMMbI Yarn paspyllaior 3a 1] MecancB O6cpesoByloO ApeBecHHy 
B cpeaqueM Ha 25%, a oubxoBylo -— Ha 33%. 

3. Ilo XHMHYeCKOMy COCTaBy HapocTbl uarH WS Pa3sHbIX reorpaduyeckux 
paHOHOB Majo OTH4UaIOTCA Jpyr oT zpyra. HanOoulbiulee KOMYeCTBO BOJO- 
paCcTBUPHMBIX COeAMHCHHH HMe€CT O/IbXOBaH Yara. 

4. OcaokqaeMbli MHrMCHTHbIM KOMILWIeCKC Yar, OTHOCHULeEHCH K BbICOKO- 
NOAHMCPHbIM COCAHNCHHAM THIla TYMHHOBDIX KHCOT, OOaaeT PUu3SHOOrH- 
UeCKHM JIGHCTBHCM H HMeeT JOBOJIbHO NOCTOAHHOC COOTHOLUCHHE BXOAAWHX 
B HeErO apOMaTHUCCKHX KHCJIOT. 

5. B ycHOBHAX HCKYCCTBEHHOH KYJILDTYPbl WarH MHMeCHTHbIM KOMMJIeKC, 
HACHTHUHDIN NPHPOAHOMY, OOpasyeTcA TOKO Ha cpelax, COepKallHx 
HaTHBHbIN JIMTHUH. 

6. [IpuMcuenve Tak Ha3biBaeMOTO OHO.IOrHucCKOrO “IKFHHHa, TAC CBA3b 
JIHPHHHa C K/eTYaTKOH Oblia HapylleHa, YCKOPH.IO OOpas0BaHve MHPMeHTHO- 
rO KOMIWIe€KCa BABOE. 
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@u3snoiorua wv OHOXHMHS|) MHKPOOpraHH3MoB 


Tpydo Hxcrutyta mMuxpo6uoaceuu, bvin. 6 (c6opHuKk pabor) 


YTE6CPHOCHO K neutaru 
MacruryTom mMuxkpo6uoaozeuu Axkademuu nayx CCCP 


Penaktop Hagarenperpa E, wT. Py6an 
Texuuyeckui penaktop 7. A. Acraqdoesa 


PICO AH CCCP Ne 109-50B. Cnhayo Bp Haobop A4/VI_ 1959 
Tlognueano Kx mevatn 23/X 1959 r. Popmar 70X108'/i9. 
Hen. at, 18 = 24,66 yea. meg. a.= 22,7 yu.-H3a. 4. 
Tupaxk 2000 aKx3. T-10376. Han. Ne 3765. 
Tun. sak. Ne 3543 


Uexa 15 py6. 90 Kon. 


a: 


lianateapceTso AkageMua HayK CCCP 

Mocxspa, B 62, Tloncoceucxnli nep., 21 
2-4 THHorpadun H3narenpcetBa 

Mocksa, I-99, Ulv6uucxufi nep., 19 
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piled Crpoka Haneuatayuo TlomxHoO Obits 
Go Tada. 3 OGbiuhHaad ruoKo3a 200 MA -{- OObluHaH TdOKO3a. 
rpada 1 
160 Ta6a, 3 Cpenza Cott Cpena + Cott 
rpadha i 
175 33 CH. KHC JIOTOMOJIOUHDIX KHCJIOMOJIOUH BIX 
Dit Ve ke ja ane J. Gen. 
Coyguet Mita MHKpO6HOMOrHI, Bhitl. 0 
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sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


cl I, \ 
re RR ee A Mo] by I] \ 
LPy ty _ as ‘ ir (i. 4 


HUATEOpp 
VATEOPEOPP A@pryy CCCP 


21 
P A B QO T br 
HO 
CHOPOBO. UBL LLEBOM y 


WSJ, 





sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


A eg OE OP 
pe AN 


Til 
ee pBpcoune 


Pie hd = if 
TOP roorpapuigce nis 
Ve | ee a Co yk 


Ot 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


IPE TNUCTOBUR 


Ilacrosimuii Bamyex «Marepnason uo reoMopPon0ruil i Mameoreorpauss 
CCCP» Bi.tio"acr BocemL crarteli, B OCHOBY KOTOPHIX DONOMKCHHI TAHHBIC, MOMy- 
Wcunble B Mpowecce WOTekEIX paooT HM KaMepasbHBIX UCCIeqORaHUil, WpoBe- 
‘\CHHBIX efaOoparopuelil CHOPOBO-TEINbUeBOTO ananu3a Mucrntyta reorpapm 
ATL CCCP. 

‘ize nepsrre cratiu cOoppuka — B. I. Ppiuuyna u 8. I. Pyoounuo0ii — 
MOCBAMICHLT peMmeHuio CTpaTurpadmueckux upodsem. Crarpa B. I]. Cpuayxa 
KacacTcA Bompoca oO rpanile Mewky TpeT4Holt u ueTBepTH4HoOl cucTemamn, 
YCTAHABIMNBACMO]L HA OCHOBe HaseoOoTauimecKHxX aHHLIX, Boupoc stor 
B LOCHEMNe TORE MUpOKO ANCKYTHpyeTcA Kak B COBeTCKOI, Tak HB 3Bapy- 
OCKHOH WHTepaTypc, HO BCC BEICKasbiBaBINNecA O CeTO BPe€MeHH TOUKI 3pe- 
HHsl OCHOBBIBANHCL YaBHEIM OOpa3s0M Ha aHanM3se Tameos00r0rmyuecknx 1 
PeoTOrnuecKuxX MaTepiatos. B cBA3I C STHM UpPHBUCUeHNe JIA pemmennsn 3TOrO 
Bompoca nateoboTaniyeckKUX MaTepHatoB ABIAeTCH He3yCAOBHO WHTe pCCHbIM. 
B cratse 3. Il. lyéonnnoii usnaratorca pesyibtratH namteoboTaHuyeckoro 113- 
YUCHUIA YETBCPTNGNHIX OTIOKEHHM CeBEPHON GacTH Sanaqnon Cudupn, u emaer- 
CAH NOULITKA paspabOTRH HOBLIX IPHeMOB HHTepUperayun pesyAbTATOB cllopo- 
RO-NDNIbWUeBOTO aHalisa. ITA CTaTbA UMeeTHE TOABKO TeOpeTitgeckoe, 10 II 
WpakTWVeCKOC BuayeHHe, TaK Kak YyCTaHOBJenNe cTpaTurpadiu orszoKennit 
OTOM TEPPUTOPUH 1WCOOXOANMO JA PeWeHUs MHOYTHX BasKHDIX Banau. 

Cuexyiomme uerpipe crarnu — E. A. Maasrmuioit, P. B. (eyoposoil 1 
M. X. Monocson — umewrT metoquueckuit xapartep. B ix OCBeIalOTCH BO- 
MPOCbLI O 3AKOHOMePHOCTAX BO3LYMHOTO WepeHoca TLAbIEL W CcMmop im uyTAX 
POPMILPOBAHIA CHOPOBRO-ULIALIEBIX CHEKTPOB B YCcOBMFX TycTHIMh. Ileprouy 
13 STIX BOIMpPOCOB TocBAeHa OOMMUpHAA INTepaTypa, B OCHOBHOM ocBentar- 
Mast RAVeCTBENHYIO CTOPOHY yKasaHHoro mporecca. B cratpux P. B. Detopo- 
Bolt ir M. X. Monocson npnsonsatesn AawiEIe O KOMMUCCTBEHILDIX 3aKOHOMepHO- 
CTAX Ipolecca, Il WOITOMY 9TH CTATHI IMeYOT CYyINCCTBeHHOe 3HAUeHNC JIA 
VIIyOJeHUA HAMNX 3uaHnil B TOI O6macTH. Uro Kacaetcn poyecca dopmu- 
POBAINA CHOPOBO-NbIAIbICBEIX CHCKTPOR B IYCTHINAX, HCCICOBaHNIO KOTOPOTO 
HocBsiimeua crataea EK. A. Maabrinoii, ro 40 cx mop B sLITepaType orcyTcTnoa- 
ATH KAKMC-TNGO [aude TO YTOMY BOIIpOcy. 
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Banmoqaiomue coopsuK cratpu P. B. Defoposou M. X. Monocsou no 
MOPMOAOTHM MWbIIbILbL HW CHOP HEKOTOPhIX COBP2MCHHEIX pacTeuuM COACpAAaT 
CRECHIA, HEOOXOAMMBe JIA OMpeACICHHA MbIIDUCBEIX H CMOPOBLIX s3epel 
8B WeKoraemom cocTosnun. J,aninerc, cooOmaeMile STUMM aBTOpaMi, HeCOMIEL- 
no OYA? CMOCOOCTBOBATH PaCIIPCHULO BOSMOMHOCTIT BUOBLIX Ope; [efeHnt 
OTIIX PACTEHUIL MPH CHOPOBO-TIBLIBUCBOM allacHIse, 
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AHAHEMUA HAYEK CCCP 
eee 


BTS TPYHbEWHCTHTYTA TEOTPAOHNI Brnycr 77 


BLE. FrPUUYR 


HVS sis TPAETUA ULTRETTIEYHCTO HEYHOUA (CUCTEMb) 
I] KE CTPATUFPA@MNYECKOE TOJIGHEHME HA PYCChOH 
PABHTITE 


HPUERNENUb ERE IENES GETLEPTLUNOTO LiL PHEOJIA 


bonpoc 0 numneil rpanuue yverreptuunoro Hepuoma, NeCMOTPA Ha ere 
TCOPCTHBCCKOC I UpAkKTHECchoc suaueHHe, JO CUX LOP che OKOUYATeENBHO 110 
pemen. Rak mapectuo, on mipoKo oGeyayaica B 1932 r. va J] houde perimut 
Meaaynapowol accounariu 10 usyyenntw sCTLCpTHYNOTO Depnoga Leponn 
BCBABH C PeMeliemM O NeOOXOAUMOCTH COCTABAeHUA MeayuaposHuoii KapTbt 
WeTBCPTNMUHIX OTMOMeNHH, Ela sroli KoudepenuNN, BCOOTBETCTBI cK B3Ts- 
(AMM OOMLINNUCTBA ecdeToBaTeeli, Oo pemeno HpPOBOMUTh NHAUIOIO Tpa- 
HHDY STON CUCTCMED UWA OTAOFKEHMIL SOX MUUMEALCKOLO omenevecnust (apr 
STOM TPHUNMATOCL, YTO MITACHLCKOMY Oglenenenlio Apu COOTBCTCTBYIOT 
apebHeumee oseqenenne Pyccroit pannuun mW JILCTEPChoOe oNeneneuue Ce- 
Bepo-PepmancKoil ni3amenmocti) 2, 

Tankoe crpatnrpadnueckoe vosomeniie unKueil Tpavulol VeTBEPTUYLOI CH: 
CTCMDI Kak OMNUNATUOE peMenlic MCARAYHApOsMoOi RKoupepenwil Oba0 WpH 
nsaito B CCCP npn wcex ebemouibx  Apyryux reosoruycennyx padotax i uceae- 
Aopaunax. B oviomenin BnereuuHKOBO O62acTH NpuMepHoO B oTO +e BpeMA 
CTANO OOMeNPHHATHIM (CXOLA BOCHOBHOM 13 pavor A. It. [lanzoza) mporo- 
MITL OTY Tpanhniuy NO nonomBe OakuNckKkux OTAOPKCHUT. 

Ojuako B Jatbuefimem, 10 Mepe Hakonaenns AanUbIxX, 1O-HOBOMY OCBe- 
TRATOTUUX TC WT MUBIC MOMCUTHE HCTOPHM UCTLEPTUUHOTO Hepuona, b JUITe pary- 
PC CTAM] NOABANTLEH BICKARHBANUA O HCOOXOMUMOCTH LEpuyTLesH Kk paccmor-: 
peulro Borpoca oO ero HisKueH rpanutme. pu orom B RaueerRe taKoil rpanwMyl 
oOb4NO Npewnaraareh pyrue cTpaturpaduyeckiue ropusoutn.B ocodecnuoern 
MHOTOMNCICHUDIME CTAIM TALC NPCLAOMCUNS B UOCTEUNC TOL, 

Nommvo o6cysayenna B pane OTACADUDIX cTaTelH, BOUpoc O rpawime Mev 
TPCTHMUDIM HW ICTRCPTHYHDIM UCpHosamMu paccmarpupasyesn na XVIII ceccun 
Measynaponnoro reonormuecnoro kourpecea B 1948 yr. 3 Jlonnone mora 
AIX ceecun B 1953 r.B Anauarpe. 

CuctemaTnyueckuil 0630p reex onyOsuKORanULx MATCpUAaOB, OTHOCHUUIX- 
CH W Manuon Npobseme, upexctarnner Coubnmue TPYANOCTH ywe BCHAY CBOeIt 
oOMMpHoctn (Wawe ecan orpanwuinatecs COReCTCKOTI uurTepaty poli) nue pxogur 
B NAY 3aauy.OTMCTHM TOABKO,YTO ABTOPEI COOTBCTCTBYIOMNX paboT, ucxoqA 


* B yerpeptnanyio cucremy BRaoyarach Take TOMMA OTHOREHHU, NCMOCpPeCTBEHHO 
NpeAMccTByIODINX STOW ACHNHKOBOIL DnOXxe (ipeqneyNUKoBEe OTIOMKCHIHA). 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


6 BU PPpiaykh 














13 PasMYNLIX MW PMH UNH Wad bADIx coobpankelil 1 MOAb3yHCL pasubIMil Ma- 
repuatamit, UpeftaraioTr WpoBOAUTh oTy rpauniky NO CaMBIM pa3sAHUNbIM 
crpaturpapluieckuM FOPMsZONTAaM, NATIHAL OT COPCAITHD! mameiicTrouena (ect 
Spat nwocHequint B OOULMPNHATHIX pamkax) 1 KOWWas = MITOLCHOM BR-TOUH- 
WeDo, VTO pasuooGpagne TOYUCK BPCHITA XOPOULO BEIPABIET I. MW. Huronaes, 
yRaszapinitit, UTO «B NaAcTOMIMCe BpeatA BpA/E UC MOAMTO WAMe TINTS Kak yl0-.11100 
CTPATHTpapuIiecky 10 rpaniy MceevKAy YOTREPTHYHO WH TpeTUMNO CUCTEMAaMIT, 
He TOBTOpAS YoKe paiee Cile-TAN UGX ipeiomenmity § (1950, erp. 9), 

I punoquman wiike cxema, B ROTOpOI CBEACILAL UPCATOAR CHIT pila aBToO- 
poR, HOKABHIBAeT, HTO BOTHX CAORAX NET ipeyBeTMTeMNA, 








LopusouTht 1 py eH ABTODH 





a aT 
i F< ES — eC 


1. dleqnumnon ana oOnaeT, 


COBPCMCTTDET (1OC.TC. 1G, (HH KOBBIE) | 

stopMCKHIL | 

Pre¢-BIOpMCKMI | 

Precrnit B. I. Nporoe (19386 Vv.) 

Munapenp-pueckull “|. US. Codoues (1940 x.) 

MinijietacRnit A. Th. llapsaos (1925 rj); B. W. Ppo- 
viog (L946 r.); TT. @. Mirpunimk (1940 1.); 

| oT. IL Vopenunit (1956 r.) 

VIOH1L- MH BeIbC KI 

Prongekull CG. 9. Axopaen (1950 r.); A. TE. Mocr 
puttin (1956 7.) ! 


BepxXAnit WICH 


Il. Buenequnkonan oO1acTh 


CoppeMennbuit 
X Basic hia 


Nasapcunit H. ui. Anapyeos (A918 PL.) 

Daknnennit A. If. ILapzop (1925 r.); Y. of. Po- 
pemukuit (1956 r.) 

Anmtepouckini, Uayanernit Tl. H. Co6oues (1940 r.); b. UL. shotar- 
vero (1948 r.); C. A. Hxopnes (1950 Fr.) 

ARYarBeIpehnin, Ky dt upnikyit G. IL. dtracsenro (1950 r.); C. A Ro- 


panesckult (1933 r.); A. IL. Mocrsu- 
rin (1956 r.) 
IlpotykruBuLiit, Lainie prc knit 
JlonTHUCC KHL B. Uf. Cpomos (1948, 1950 rr.); 
HW. WH. Hurxotaen (1949, 1950 rr.) 
Voorinyecknil 


1 A. TE. MockBuTult MpoBo,NtT WitKHIOIO Tpalitily UOTBCPTHUNOH CHCTC- 
MIL THGRC OTHOMCHHM JLVHateROro OACACHEHUA, TpeAMICeTBOBABINCLO MOL: 
ehHUMY. 


JTo oomMe pasnooOpasHbIX I B3AaHMOUCK 104A IONUX ILpCJLOMCHIM CIC - 
wayet, 10 BUAIIMOMY, CBA3LIBATb CO MHOTUMH OOCTOATE.AbCTBAMH, U3 KOTOPDLIX MBI 
OTMETIM 31eCb IMML (Ba, ¢ Hamel TOIKM 3pcHuA, HamOoee CyMeCTBCHUBIX. 

TankumM OOCTOATCABCTBOM Ilpes+Kae BCerO ABIACTCH OTCyTCTBUe CAHNCTRA 
R3EIA1OB Ha KpITepuH, KOTOPHe LOMAKUDI OITh MOMOMCHHI B OCHOBY BbITeTe- 
His UeTBepTILIOrO Mepitoza. Bompoc sToT jO CX TOp oCcTAeCTCA MONTH HCpas- 
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HIRSH PPATLNEA GETBEPTHUNOLO JWEPIOZLA 


$a ee. 





paootaiuibiM., ABTOPLE Kak COUN paooT NO YETBEPTIMHOMY HeOPHOAY. Tak i 
YUCOHUROB NO NCTOPHYCCKO LeOMOrun orpauwuuBarored, Kar IEPaBi.o, 
VRABAUMCM, NTO TO TEPMUAOM (IOTBEPTHYGHDUL Ue puosD WOWUMAeTCH OCecL 
HE FCOLOTHYeCKHE Tepuos B ieTOpHu Beau. Alpytiim upanruyeenn ne we- 
HEC BaGRHDIM MOMCHTOM ABSGLCTCH HC@TOCTATOR HauwiX 2uawitiil B oOOsdaeri reo- 
TORII H MaeTCOUPOTOPINE UCTBCPTHIHDIN OTAOACHIHIT, ROTOPLIC HOUTIL TLOBCIO- 
AV 10 CHUN HOP OCTUOTCA OUCH C1AGO N3YUEMIDUUL Ba WeKAOUeHIEM LéBporpt. 

Hekorophe ucelegonatectit HOdararor, aro HLOCKOAIDRY Bex CTPaTUrpadii- 
WOCKA HIRATA, HWAUiiast © Mateosost, CTPOUTCH Ha TacteouTroaoriuecKoill 
OCHOBE, TO Ha OTOIE IKE OCHOBE LOTARHO ObITL UPOBETCUY PasTCIOUue I WOCTes- 
HUN He PHO LOB BLCOMOTMICCKON NETO PTL SOME — TPCTILINOTO IL “ETRE PTHITOLO, 

Ils COBETCRUX HCGICTOBATEICIL HANGO.TCE MOCTCAOBATELE ILO ITY TOURY 3pe- 
nist upopoyur B. MH. Vpomon, noropitit B pate cBoux pador, naumuas c 1948 Deg 
HaCTANBACT NA NCOONOAUMOCTH Ip PaskerewinL TpeTUIHOLO It UCTBREPTITUILOLO 
NCPUOTOB HCNOMITE, WP LE BECTO, 13 UaTCOHTOMOTIGECKTX Marepiia-toB 4. Up 
STOM OU VRAIHIBACT, ITO XPOUOAOTUTCCRIC paMRi, Wpinatye ua IL Kxouepeu- 
Tak Mesistyuaposquoit accoumaituit 0 3s ydenILT) UCTBEPTHYNOTO Wepmoa, BLLI- 
ACAMIOT TARO OTPCZOK BPeMCLN, KOTOPSHT OXBATLIBACT ILO OTILOMENINTIO kK wCIC- 
ROUMNTAUIONLUIM MCTOPHIO -MUMb MOBUELOB It HEKOTOPBIX BIIOB G@ MOMeHTaA HX 
nonbLenit. Wexogs m3 aroro, B. IE. Vpomos mosaraert, sro VY lac HWeT HUKARIX 
OCHOBAHMIL CUNTAPH OTOT OTPC3OK BPEMCIIE PEOSOTHYCCKHM EPMO OM If UTO OL 
lo CBoeMY OObeEMY MOmAer GhIth WpupaBuen sub kK sHoxe. Eo memo 
B. il. Vpomosa, verpeprirgunnit mepuos (KoTopstii ou, HOIb3YHCL TCPMUHOM 
A. Ul. Jlapaona, upeqmaraer nastinat, antrpomorenoBniMm Tepuosqom) ciueqyer 
rawiarTh TOpa3sqoO pauBMe, A MMCHUO © Konda MHOMeHa, Kora NOMBIATCH 
COBPCMCHUbI€ POA! M MOACEMCHCTBA AM-ICKOUNTAWMNX, a TAKA Tpe_KoBie pop- 
MLL ‘UeTOBeKA. 

B. UW. Ppomos yra3praer, uro mpu rakomM WaMeHeHUit WERE rpaHuiihl 
MPL HOTVTAEM BOBMOAMNOCTL UCTKO BLIZEAUTh WO MPayHe MICKOMMUTAIONUX Tp 
oTfesa 9TOrO Teprtoga: I — nanoyweur — momenqHmKosntil auTponoren; If — 
ILTCHETONCH — JequUKOBEE anTponoren; LIT — roxonen — HOCMCTCMHIIKO- 
Bh AaHTpoMoress. 

Onuako, He OTpHilad cipapeworBocTH 3ameuanua B. VW. Ppomosa o poan 
Ha fCOHTOJOPHYCCKIIX JAaHHBIX [WIA TOCTpoeHuA oOOmell TeOox poHomornyueckKoit 
INKATEI, © CLO BLIBOAOM HCUb3A COrMacCHTECA TO MHOTHM cooOpaxacHHAM. 

OUO 13 INIX 3aK4OVeTCH B TOM, YTO IP TAKOM TOAKOBALNI OObeMa 4eT- 
BEPTUINOLO Mepuowa B OVEN CUALHOM CTeLICHM, CCI He HOAMUOCTHIO, 3aTy- 
UIeBMBACTCH CFO OCHOBHAA OCOOCHHOCTH Kak TepHosa,K KOTOPOMy Ipuy poweno 
HBACIHIC YLpanANO3sHbiX MATeCPHKOBEIX O/leqeHeUNi, ocTaBNBUX 6é6ctbmTe 
ITH MCHBIIHC CICHb B KIBO Mpupore Bee Seman, 

Barecte c TeM H3BecTHO, 4TO erme B 1897 Pr. VII cecensi Mea jlynaporuoro 
reOAOLUMCCKOLTO KROHTpecca yKa3zaia Wa HeEOOXOMUMOCTS YUUTHIBATL Up ycra- 
NOBACHHH Tpaiil MevATY CHCTCMAMH, TOMHMO TWaNeCOHTOSOTUYeECKUX TaHbIX, 
TAKIKC MW TAHNBIC, OTHOCATIMeCH K KPYUHLIM MU3ZUKO-reorpapuyeckuM ABIEHH- 
AM, PacIpocTpannMBMuMcs Wa Bech szemMnoit map. ITa pekxomMenjania, 
UPUMMMTaAIbHaA WpaBMIPuocTh KOTOPOI HHKeM HIKOTIa He ocnapuBa- 
TaCb, HCCOMHCHHO LOUAKHa OLITL YUTeHA B TCPBYIO OVeEpPeXL B OTHOMeNUM M0- 
C.fe7MX OTAaNOB TeoMOrimseckolt UCTOPIN. 

Ana MorMmunadt TOUKA 3penitA Ona BLICKABALA 1 CHL MaTb oil Crpaturpagu- 
ueckol Komiccueit Beecowsnoro reoaroropaspeqoqnoro nneTuryta. B owsqan- 
Holl TOM Kommecneit B 1954 r. padore «Crpaturpaduueckne m reoxponosorn- 





* B mocsegquec BpeMs kK STOIL TOUKC 3peHuaA upiecoeqHHucine, RK, B. Hukadopora u 
Ii. UW. Wpacnop B ony6rRoBaion mu copmecrno c B. IL. Ppomossim cratpe (1958). 
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YECKUO LOAPasACACMMAY YRABHIBACTCH, UTO WactCOUTOAOTIUMECKNC MaTepuacTht 
ABIAIOTCSH JUNC UYTKUMM WIALKATOpAaMN Mpouecca pasBuTiA SOMA WHE 1Me- 
IOT CAMOMOBACIONLCLO BUAYCHIUA [WUE CTpATUTpaPnueckUX MoApast{erenuil OOMb- 
Horo MacuiTada (9p, Mepuozos, ouox). Wp stom ouepkunactes, UTO KpTe 
PHIL [it BITTE TCHS TOCICAUUX Cletyet UCKaTb B UCTOPIIt JOM, BMPOWecce 
paspuriut TeorpaPuyeckoll CpeTDl. 

Fearn NCXOUUTh 13 DTIX MOSMAN, TO CLC {VCT UPHSHATb, YTO ABALCHILE, Ha 
Rnotopire vRastibaer B. I. Ppomon Qrombacuie CoBpeMeHibIx pO;lOB HW MMO-1Ce- 
MCHCTR MAICKOMNTAIOIUNX, & TARAKC IFPC;LNOBHIN OPM YeOReKA), NC MOLYT ObITL 
MPUBHAHbE KPUTEPILAMIL IA BHULICHIA WTBEPTITVHOTO Mepuowa, Tak Ken MDI 
HO MOIKEM CUUNTATH,UTO ONL OTPAAaAIOT KAKUC-TO PESRUe WaMeTeHA qUrsHKo- 
reorpapuueckux Yc-TOBNI, 

Rpome toro, ocrTaercs HeqoOkRazsauNdiM, MWOUCMY {WEL pits,(eaeniiAa Tpe 
THUUOTO H UCTREPTHTILOLO He PUONOB MbI ROAANBE ONUPATLC# NA UCTOPIO Po: 
NOB UMCHHO MICKOMNTAIONULX, &@ UC KAKNN-100 PYPUX Opraiil3sMoB, Naitpi- 
MCP MOSLHOCKOB IIL LbICHHIX TEBCTROBDIX: pacTeMit, ITOT BOHPOG MPUXOAUTCH 
CTABUTD BCBABI ¢ TOM, UTO, HaNpnMep, MUOFHe COBPeMCHUDe POA MBETKO- 
BLIX PACTCHMIL UBBECTHDT B IVLICOLCHOBHIX OTTOIRCHIGIX, A HEKOTO PDE awe 
B oRepruemeonpex., ‘Takia odpasom, UX CTOpHA ABAACTCH — 3HANNTCTDIO 
Force CLINTCADUOI, UCM NCTOPHSL POOR MTCROTIETAIOIIX TO UpecleTan-TeTy 
am DB. UL. Pponmona. 

Doanmnnerso ucecreqopateceit (RAK STO CATO TYeT 13 EyueeTBa HX paoor} 
BEL ATIOT UOTROPTHYHbHL Tepuo Wa OCuOBAE KTM a TI TEe CR WN 
Hpusuak op. MocteqoBatean OTOML ROMRCTIULE CUITAIOT, WTO TO BIUTIE 
TOAHOC HONO-LOaIIC, KOTOPOE B ROUTLC KOUWTLOB HPHBeTO KR HEPBOMY 0.1, [C1e- 
HI) 1 BaTOM MHOFORPATHO TOBTOPSTOCh, sIBTeTCH Handoaee XapanrTe prow 
YEPTOIL, OTUUATONCHL YOTBE PTHATUDUL ILC pito7t OT WPCMMCCTBY ONLI GACTH KRALL 
nogos — TpeTH4uNOrE Wepnoja. Ho toil Komment Te Kpyuueltim7e W3Mene- 
HI Opraunyeenoro H ueopranuiyeckoro Mupa SeMIUT, KOTOpbIe MPONSoui 
BYCTREPTHTNOM UCPUOAC, ABAIAIOTCH B SUaATNTCTBUOIL MCPC MpPONVsBOAUbIMA 
KAK HEPBIINOLO OXTAACHI, TAR I IOCACAYIONWCTO OX.Ta aR aOIero BeTHATINS 
BosuUKIMNUX Sequuion. Up atom o6praio cutaetes, WTO Lardoaee TpeBine 
KAUNOZOLUCKNE O-1CICHCHIUT,CAICLE KOTOPDIX lO MOCTEMeTO BpeMeun OPTI 13- 
BOCTHDL Hb B TOPIX eTpanax (ammepoucKoe orexenenme Nannasa, “wy Hall- 
Choe 1 rontteKoe  o.tesfenenml Top Cpesuieit laponpr i p.), Ob BIBRA BI 
HO REEMATHYCCRHMIT, & TIpChMYT[eCTBOHHO TEKRTONINCCKEMH Tpuuilianti ~- 
NOMATHEM Lop BRIE HaLATIeH Epa NuOnoepeptr. {lomycKamoc,, YTO rop- 
HOC OAICMCHENNC, OOYCIOBTCHHOC B OCHOBNOM TOALKO TCKRTOHMUCCKUMH TIpil- 
WUNAMIH, UC LORHO ObWTO OKASLIBATH CYHLCCTRCHILOTO BATE Ha ITpNpoAy 
OPV AION pabuoniberx mpoerpanuctR. Toc-remiee ABAACTCH OJUOIM 13 OCHO: 
HDX CooOpamcuuil JWT OTHeCCHINE OTIN OcTeACHCHIIL HE W TeTREPTHTUOMY 
HOPNOAY, & K KOUy TpeTuynoro. 

Taki o6pa30m, B KaAYeCCTBE TETREPTINMHOTO TC PUuOLa BEETCAACTCH OTPC3ON 
BPCMCHIL, BTCUCHIFE NOTOPOTO PasBNBAIVCL OOMUPUHIC TCMIROBLIE TOK POBE! 
Ha panunuHbx Teppuropnax Eepasna am Amepunit. Teppnmt taxi otezene- 
HHeM, Kak yerke VRAa3LIBasoch BhRULIe, NO MUeHIWIO MIOTIIX eee topare. Teil 
(A. 1. Uansopa, L. @. Mupaimra, A. Il. Masaposniya, HK. KR. Maprona, 
HW. Jl. Vepaciumosa i yUp.), ABIACTCH MINITCTBCKOC, T. C. OKCKOC (TUX BHNCKOC) 
oneqencnne = Pycenoil panunub HW COOTRETCTBYFONICe CMY D-ATLCTEPCROC O-TCLE- 
Henle cenepuol Pepmanmit. 

Ki >noxe oToro oneeneHMA OTUOCHTCH NepRoe TosmRaeune (0 KpauHelt 
Mepe B Eppore) WpeqcTaBuTeaAchH powoOB Leptobos,Flephas n Equus  BhMupa- 
Hie TAKNX WAUPOKO pacnpoctTpanenuLx pauce (B WwoMeHe) PopM, Kak MacTo- 
YOUTH TH Timmapnonbt,d.Or, a 3a HUM It pAy [pyrux ucenenonateeil (A. II. Hlan- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Tse PPARICA UETBEPTTIIUHOVO JWERTIOLILA ‘} 


aoB, 1. 0D. Mirpriain it gp.) Bingecut BOOTHX HBMCHEHUAN (aVELT Hacleoute. toe 
THUECKOE OOOCHOBANMC BELACTCUISL UCTBEPTHTHOLO MEpUOsa. 

Hackorbno MORO CYTUTD 10 ONYOTMIROBANUDIM padoTaM, Oda. HOLE 
OOILINUUCTBO ABTOPOB, TIPE PANBAWULUNCHT «RAT MATUUCCKOLY — ROIMTECTELLLE 
YCTROPTIMUOLO HO PHOta, PacCMATPUBACT Kak OTH, TAK TE ApPVPHe WacTeCuTOdK- 
THYCCRHC MATCPHAth) TABU OOPAZOM RAW IPUBUaR WT UpankTHUeEnore UpPo- 
BOLCHIGE HGH OCLL Tpaniib) YeTRE PTHYNOLTO HO PUOa, HO OTHIOJLb He RAR OCHOt: 
HOU (UHL OnE 13 OCHOBNDIX) RpuUTepInt Lut pasrpatmeieniat rpernunwora 
YOTROPTHUHOLTO TCP LOLOL. 

BS Nocacctuee BpPCAT HOABNAACH HO PperhA TOWRA SpeHigr,  THTaToMasies 
COUETATH VatCoreorpaguucckii N MadeCOHTOLOrHUeCkiil Kpuvreprar. Comraene 
STON TOURKG BPC, B RaAYeCTLe YOTBEPTHYHOLO (UITPOHOTCHUOPO) TNepito;ta 
UP LraraetTes! BMTCUITh Bpewsl, KR ROTOPOMY OTHOCHTCH BOB WHR HO be 
foe Mare pwko Bi X Ore reUeCH UT i oUOe Robe dree 
Ve ORCH A, IE B COOTBETCTBINT C OTEM IpOBOJIETh CTO TNGHIHIOIO Tpaiiiuy. 
PYROBOLCTRVECh [BVMA UpHshakaMi BOSHERTOBCHUEM CHOsLOB | pe BueiHie rd 
VAC OHCHESL HH BpCMCHOM TLOHBICHUS JLPOCBHeEHINeCPO YUSOBEKA Wak COINAAb- 
uworo cymectBa. Hpi orom obnuHO ykKasnIBacTCA, YTO TAKA TONKA 8penlin OUT 
PaeTCH WA CROMIFICKCS MPHSHakOR I, CACVOBATCTHHO, TOA Janarh wagoe- 
ACC OODCKTUBUOG TE BEPHOe pemmerte Borrpoca (Feperwnii, 1956). 

Ham KagKetes, uro ¢ LoZ0bnoro poma BardisgqaMn. yperactrananiouunt 
Kpaiiee MpOABACHUC GUTPOMORCUTPH3MA BTCOAOLIN, UQTLSH COPMACHTLCSH TAY 
AO, LAN WC UNCTO Nateonrociornueckol Kounemueit. Ll pesgye peero mar ie 
HMMCOM LORASATCALCTB TOTO. UTO HOABACHHE UAOBCKA I MATCPIFROBMO OEE He 
HUSE TPO LCTABASUOT COOOL BIA MOCBABANNDC ABICHIBL., a CTCLOBATCTEHO, Te 
MOAKOM paceMaTpebaTh UX Kak eereerBeuubit LoMTmeeKC. Vania oOpason. 
COBLUGE Ha HOMILICKCHOCTH TaNOTO TOAXO LA UC MMCIOT TO, COOOL PeacHnol 
HOUBLI, 

Kpome toro, oTa rouRa BpeHUA HE OUMNPACTCA HA KRAwUC- HOO CHETMATHIIDE 
NCOCACLORAHTIL, — LORAShIBAIONUIC — OLHOBPEMCHUHOCTH  THaBbaIEDIN space. 
Taniie necaeiobanist oO CuX TOP WHKeM He THponspocieineb. a VanTeras 
TO OUCTONTCALCTBO, UTO BCC N3RCCTHDIC HAXOANI WpeRreiauiny CeTaTKOB Ues0- 
BOA OTHOCATCHE TapubiM OOpasoM ko TpoImueckMM 4 CYOTpoTMuecKitM 
cTpanamM, Tpysuloe Lomyernrh, Toon pu coBpemMenHN  MeTOWAN  Vv,ta- 
A0Ch Bo OTMURATHUNCE  BpeMst LaTH cLCHeTBUTCAHNO OGOCHORANUY lo Xpouoao4rn- 
TOCKYIO VRA38KY OTHN HaXNO LOW © OO CUCTAIAMIE BTIpekestaX VMCDCHUDEX Uo KbI- 
CORMX Wapor. 

Hs BeOX USAORKCHUEEN KOWMLCTTMUL TeTREPTHYNOLPO HWepweda  KaWMaTTeTe. 
CRA (BEPHEE, HaTeoreorpadirechkan), TOTUMCCKIE NOPoO OoOLCHOBAHHAaN Ul 
CHM PaTOULUCA Wa OOSEBILOTL @ARTUYECKHL MaTEpHacl, RB nacrosmlee BpeMst, 
KAW VINO ObLTO OTMCUCHO, HOThSVOTCH HAHOOSIBTUEM TEPIa adie. 

B nocremine Tost NOABMIHEE UCKOTOPHe NORTE (akTa. sacrancearoniie 
HOCChKOALKO TepecMOTperh LpPemilolo TOURY 3peniht Wa MaTepunonne oaese- 
VCtIit PAB Ran Ha pelnaonuiy RPUTeE PH WWI BELLeclennia uveTReprn4qn0Tro 
HepHrota. TF ocuoennom aro anne vareoGoTannTeehuN 1eccieOBAHil, BHBLOS- 
TCHHDEN Bo Hoeteine row B Posetamunt (Wolters, 1951), cerepnoit VWracuia 
(Mo vius, 1949: Lona, 1960) 1 Tlocaime (Szafer, 1953, 1954) neropne nonasacut, 
NTO Heppoe pesKroe COCINCTEC QaoOpbr TOPMOMILTHUDEMT oieMetiTaMH  Ipo- 
UOMO SHAUUTCIBHO PaAUbIUC MANTCIBCKOTO (KPAKOBEKOTO) OcLCeHCHILE. 

HoALMUMCTRO COBPCMCHHLIX SavaHOeBPOMCHCKUN ABTOPOR COMOCTABTACT 
ITO NOXOAOTNANNE CO BpeMeueM TIONWCKOTO OcIeqcneniust AgdpM. Boaaisnne vroir 
XOMOMUOH OMTOXI OKABATOCH HACTOALKO CUAbNBIM, UTO 13 CBpPoOUCcHichKoOl @.1oOpHt 
YRe NABCerAaA UCU MHOTHe BHA, panee mNIpoKo pacupocrpanenHble. 
}} nactymupuryio gaTeM TeMTyIO STOXY WpoOUsomnto BHAUITETHHOe BOECTAIOB- 
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CHI LCLLLO-LIOOMBOIL (ALU PbI, HO B CCBEPHOIE HO-LOBLHC Ls BpOlbE Oa TO CBOeMY 
COCTABY YORE 3UAUNTCAIDILO OTUMAIach oT haoppt mintoneua (Szafer, 1954). 
Panu OOpasoM, OTH NCC TeTOBANA YRABHTBALOT Ua HacLUdie THINTUO  BbIpa- 
ARCHMOFO MGICZUIUIKOBbHT, OOTee jpeBsuero, “eM TO, KOTOpOe OOOBNAUAETCH 
hak MUICICEL-PUCCKOC ILTH Te PBoe MABZOBETKOC (T. GC. COOTBETCTBYIOINCe ORCKO- 
{HCH pOBCKOMY MeAACTHUKOBbIO Pyccnoit papuiuor), Peoaornueckue Zanubre 
O C1OLAX ITOLO JLPCBUCHINOLO O-TOTCHCIIL B LUpe Tecan pablo dactn LBpo 
thi UOKA CHL OUCILB CRYUIbE dL OTHOCSHTCH JUNI Ko pallowaM, IPi-Terarouuim 
i Cepepuomy mo bierruiiexomy Mops (Szafer, 1953; Woldstedt, 1954). Ilo 
bh Rapmarax Wo AcrbHaX CBABALHbIC CHUM OTIOARCHILA H3BCCTIbE BO MILOTILX 
HVURTAX WUMCIOT {LOBOLBITO THUpOKue pacirpoctpanenue. Bow, uirexr (Wold 
stedt. 1954) BHIeKAsHIBAeT IPCALOTOAMCIMIC, UTO ACIMROBDHL WOKPOB B DIOXY 
APCBECHINCLO  O.TOLCHCTHEL pacitpoerpansLicsl TUNTb Ha oOmacTh Craujuila- 
BILE IL OTWKAIMIUG ~paiolbr ila cepepe KonTiMenTaIDNoll [eB porer. 

Bee oto TOBBOcLHOT IPC HOAOAKUTL, ITO OOMMIPUbIC MATCPIIKROBLIC O.1C/{C- 
NCHS PABLITHbIX TEPPUTOPINE UEAL3A PaccMaTPUBATH hak CATILC TBC HILBLL 
HPIBUAK TLL BELeTCMIGT YeTREPTHILOLO Nepwosa. AOTH VTH OSORCUCINLA, 
PA3LOTMOULUCCH TCIIBIMIE MCAICTHMTKOBBIMIT a9TMOXAMH, sIBSLAIOTCH, HCCOM- 
HCHITO, CaMOIL XapakTepuoil OcoOeHHOCTHIO YeTBEPTHUHOTO Tepuoa, OAHAO, 
Io-BIEUEMOMYy, Oyster Goaee WpaBWAIbUbIM 3a CFO Hayao CUNTAThH We p Boe 
pesKo BEpaRenwoe WEMeUeHLe reorpagmguuecKkon 
cpeAh, WpUuUNtMHO CBRABAWMUOe C CHILNAM LOXO LO 
LAUNHOM BUpeLerax YMeOpeCHUMX UW BHCOKRWN Hii powr 
i seBGESIOMNree eH Oe PBEM 3BeCHOM TOCHWeC Ly wWMmAXx 
purTMUUuecKUN Wo CUTLHMUX KOTEC OaHNH KELUMATA, 
awatTornunwx TO CBOCMY Xapanhtepy. 

Kea Dro IOXOcIOaHMe BEIZBAIO ODICTPOe If ILPUTOM TakKOe CIVIBHOC IL3Me- 
HeMmuUe PlOphHe MW PAYUUI,ITO OHIL UA BNAYNTeCAHUOI TACT KOUTHHCHTOB yeKC He 
hoccTavabINBacL B Ipeanem Bae (MI 6s13KOM K HemMy), TO 1oOObs0e 
SIBICHIIC MBI © LOCTATOUNBIM OCHOBANMEM MOLL OBL CUNITATh 3a Hayao WeTRep- 
THGHOrO Mmeptowa. 

TlaBath OSTOMY sIBACHIO TOKOOUYIO OLCiky, HCBABMCHMO OT TOTO, COITpo- 
BOKTATOCH ct OO COpasoBanHeM OOMIMPULIX ICAUITKOBEIX TORPOBOB Ha paB- 
isimax Eppoust (ii XoTs Obf YCTAHOBACHHEM 37@Cb OTPMaTCIbHEX CPCAHHX 
roOBHIX TeMUcpaTyp, Kak 9TO OBO B NEKOTOPHIC M3 MOCTeMyIOMNX ITOX 
OTC {CHCHHH), Hac 3acTaBIAeT XapakTep MU3MeHCHMIT reorpaPuuecKon Cpe. 
HleoOparmuMbril XapakTep H3MCHCHINE OpranuwwecKOrTO MUpa ARAAETCA, C wamei 
TOUKM 3BPCHILA, OJHNM 13 BaKHCHMINX MPN3HaKOB, TAK Kak CIYMRUT Wades: 
HMM WOKaBAaTeCIOM TOTO, ITO Bee AaTLueinuee pasBiurue Teorpaiuyeckou cpe;bl 
NpoTeKaO Wp YwaCTHH HOBOTO MOMUOTO pusHko-reorpaPiuueckoro @akTopa — 
NC PHOMMMECKNX MATePHKOBLIX OeHeHeHIMH. 

Ilo-puyuMomy, HET NeOOXOJHMOCTH FOKAZLBaTh, ITO Tpauuithl MCKAY 9PaMIt 
HW WepNosaM He MOLyT OLITh pC3KUMI HU ATO OHI AOAKHEI UPOBOANTHCH TAM, 
mile KakNe-1100 ABIeWNA, KOTOPHe MBI CUNTaeM HavOoTee XapaKTePULIMIL TA 
AHUOLTO OTpPe3ka BPeMeHI, HAINHAIOT MPOABIATLCA yrKe B mosuoit Mepe. Tak, 
ocTaTOUHO XOpommlo YyeTAaHOBNeHO, YTO DJUOXM Cc OomMee HUSKUMI CpejLNMit 
rOolOBLIMH TeMMepaTypaMil OTMeuasIHCh, HadWHaA C Kona Muollena, OF- 
Wako OTH KOoWeOaHNA KWMaTa B HeoreHe He JOCTHTa TaKUX pasMepoB, 
YUTOOM MpUBecTU K palukaIbybIM H3Me€HEHHAM OpranWyeckKoro MUpa B WesOM, 
Boapaumreyr (Woldstedt, 1954) cnelfiaibHo OcTaHaBAMBaeTCH Ha BONpOce 
0 XaApaKtTepe KANMATIUCCKHX KOe6auH TpeTHANOTO HM LeTREPTUYHOLO He pHo- 
{OB Tt IPUBOANT AwarpaMMy, MOKaspIBalOnlylO W3MCHeHNA CpeAAUX POMOBDIX 
TeEMHepaTyp B euTrpaupuoii EBpome B kKawHO30C. Ha 9Toit AMarpamne (dur. 1) 
1OCTATOUHO XOPOMO BUAHO, KAK AMMINTY bE YRASauBIXx Kowedanult K KOWILY 
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KAMHOZ0 CTAHOBRTCHL BCC OOTLINC H, HAKONEH, OCTULAIOT TAKIN PasMmepon, 
PEO LOTQUOT TpABOMC PUBIM: BELACICHUC TOLO OTPC3KA BPEMCHIL, Kk KOTOPOMY OUI 
OTHOCHTCH. Bb CAMOCTOSTCABDHDE Ie pitoz, 

CoBePINCHHO OUCBIZUHO, UTO BITOSTILE OCCCNOPHOE YCTANOBCHUC HBMeHeCHITE 
TCOPpPaPUVeCKGlL CPEThE TAKOLO MacuiTada, KOTOPLHL ObLT Vkasalh BOT, BOB- 
MOAKUO THD Ha OAse HI pOROTO Hadeoreorpaduyeenoro auachiaa, TIPU WOMOIMLE 
ROTOPOLO MOARHO TOTEM OOPABOM YUCCTH WU COMOCTABIITL jIpyT ¢ SLPV TOM 
BEC ACHORTDL UBVICHIEL TCOLOTHECCKOLO  HpOMLlore — Haleodotannecnkiit, 
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(Dur. 1. Npuvad wasenemit cpequeit temmepatypbt [HA HenTpadipuoit Keponpt B Tpe- 
THUHOM MT WeTBEPTHIHOM Hepwogqax mo Bomb;uuterty (Woldstedt, 1955). Macurra6 
BPCMCHIL AH UETREPTHAHOTO Hepnola B VeTEIpe pasa Gombe, YeM AU TpeTimoro., 


TAUHCOB00L0PHYCCKIUE, SULTOSOLHICCKHE (B TOM GAC.Le TI PUTMO-CTpaTurpagu- 
yueckult u ap.). pi orom upnoé6peraer ucKsuo4nrerbHoe 3HadeHe paBiiip- 
Hast OUCHKA LAHMDIX, NOTYYICHHDIX Pa3sTUTHBIMIL MCTO{AMIL, JVI XapakTe pucrn- 
kit Feorpadiuucckoll cpeAbt COOTBETCTBYIOMCrO BPeMeI. 

Cuocobuocth bayubl K AKTUBUEIM MUTpaluaM I OTCYTCTBHe Takoli cnocod- 
HOCTIL Y BHICHIUNX PaCTHUTCAbubiX OpTaHU3MOB, OTHOCHTCNILHO HeEBHaAUUTeAbnAM 
H3MCHINBOCTh BOAHBIX MaCC Kak cpeqbr OONTaHHA, a TaKsxKe pazaNunan cre- 
NCHbL BoIPAKCHHOCTH C.AeCIOB KAIHMATHYCCKAX YCIOBNIt B MepHok Hakonmenits 
MOPOl pasUIGWOLro Tevesiica Wu cocTaBa — odmeussBectun. Bee sto uprBoxuT 
Kk TOMY, 4TO XapakTep PUSUKO-reorpagmwieckux yCIOBH UpoMmACTo ¢ pa3Hol 
CTEMCHbIO OTYCTIHBOCTH Il MOJIHOTHE HAXOMUT CBOC OTpaxKeHNe B MadeoboTa- 
MNAICCHIUIX, MaLCOSOOTOLUYECRUX, JNTOIOPHYeCCKUX Wo pyrux marepnamax. 
Orcioza CleyeT, YTO 3na4cHNe, HampiMep, (PAOPLI BLICIINX PacTeHHil, Wa3seM- 
HOM PayHbE MACKOMUTAMULIX, MOPCKHX MOJLTIOCKOB, cUTTOcTOrnU ocayIKOB Kak 
UBAUKATOPOB MUZUKO-Leorpamuyeckux YCMOBUEL WH IX M3MeCHeHIT BecBMa pa3- 
TNHO TH 9TO PasTNGUe {OTKHO OBITh COOTBCTCTBYIONIIM OOpa3s0M yureno pu 
cTpaturpamigeckHx moctrpoenuax. HecomunenHo, 470 TOABKO HyTeM BeecTo- 
pounero Wm PLyOoKoro Maswteoreorpamuyeckoro anasti3a MBL CMOSKEM  BITOMTHe 
OOOCHOBANNO Tk VOCULTCHLUO penIHTL Rompoc o rpaHile McCay TpeTig- 
HbIM I UCTBEPTHYHLIM We pilojaMIt. 

CaelyeT UpM3Hatbh, YO, UCCMOTPA HA OFPOMHOC KOAMMECTBRO HAKOUACHIUDIX 
MaTe pila.10B, Mb BUaCTOAIICe BPEMA CIC BEChMA TaNeKU OT BOBMOIMUOCTIL BLLLO JE 
"CTH TAKOLO! ava3a BO Beem ero OObeMe. OgHaKO Nam WpescTaBasercs, 
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UTO MOMULITRH WaMeTHTL Kakoe TO peense BOITpPOca O Tpawile dtIX Tre puo on 
NO MATCPUATAM, OXBATHBAMMUIM SUT OLPaNNIeHiuyiO CYMMY PAKTOB, Walp: 
MCP UATCOSOTANNYCCRIN, BEC WE UC TNMICHLE UBBECTUOLO WATEpeCa NOTSI OI 
yure NO OFNOMY TOMY, YO OIL MOLYT ABITBCH PaOOUN MIL THMTOTeESAMIT (CLA 
TAT PUCIMNUN NCCACLOBANTUL 

B CCCP ecie ne TponsRoO;GHICh CHCTMATENETe WaTCOOOTANMYCCKHC WOCTe 
NoBauns LB CBAIBIL C BOMpPOCOM O WIGKHe Tpaulmye ywerTRepTHYUON CHCTeCMDT. 
Xorn usyuenue nckouaeMoil @topL, uatpiMep Pyccnoll paBiliin, B HACTOR- 
THEO BPEMSE ILPOABUEYOCh OUCHb 8UATNTOIBHO (ITO Kpanireit Mepe BROIMCCT 
BCHHOM OTTHOULCHIIE), BE AE CHCTCMATILZAINED TMCIONUINCS MATCPHATOB TOT 
VRIOM Speuist OTOTE UPOOTOMET HATATRUBACTCH HA PALL SAT UIGOTIUEES OOCTOS 
TCCILCTB, 

LE poagle Beero CAG LYeT GTMCTHTE 3HAUNTCSIBILYIO HCPARHOMCPLOCTH iss TCH 
HOCTH GaOphl, PUY pPOUcHUOl) K PAs HUHHM CrpatTurpaPlyec hi TOPHsouTan, 
Tan, naupnimep, nadeodoraumueckie Marepuacibr TO HibKHeMy TLencToneny 
LW IMINOMCHY BNAUNTeEAbUO Geuee, TEM 1O MHOILCUY WL REpXueMy WAeHeTore - 
HV; MQHUDIX TO STCUUIKOBBIM O1OXaM BO MHOTO pas MeibIUe, TM HO oMOXaM 
MOLIOUIUKOBLIM. CyiecTBeHio TO, UTO Y Hac {LO CUX MOP OTCYTCTBYIOT Tke- 
TANbUO USVUCHUBIC PASPESH, KOTOPHIC WPCACTABASLTIL Opt COOOT UCTIPE PHBH Y TC 
cOPIO OCAAKOB MIUOTeHa Wo UnARUNeTO TeieticTorcHa, T. ©, paspesbl, VeMOC pert 
crpenuo i 6e3 MepeppBon PiEKcupywonnie Wepexo,. OT OFNOrO Weproa KW APY: 
roy OrevteTBYIOT 1 MOHOTpaPuyecnie PAOOTh! MO OTA MHUDTIM MCCTONAX OTC 
IWIM TACHCTOICHOBOL MH ILLHOMCHOBOH @stOpbt. 

Bee oro, KouecIuO, B BHAFNTCALIOH Mepe BaTpPy; EAC T NCMOLbsOBATTIC Tha 
TCOOOTAUNUICCEIIX TalpiX IE 3ACTABANMET OTPAUNYNBATLCH TWOKA STE CaM BIMT 
OOMUIMIE BBEBOSTaMIT. 


TNEROTOPDIE METOAIMUIECKITE BOLPOCbI 


ILA pasrpanluc4nns OTAOMCUBIL TPeTUYUOL WL UCTBREPTHANOTL ClHeTOM OO-Tb- 
Oe BUAUCHTC HMCET BOITPOC O IPPUBNAKAX, KOTOPHIE MOTE Opt OBIT WpaRntu- 
VCCKIL NHCHOADBOBANDE IA OT pPeCICHA CTpaTUTpad@wucckoro WOMORCHI CO- 
OTROTCTBYOULCH Ppauin, Conepmemo ecerecTReiHo, YTO ITOT BOTIPOC OyAel 
PCMATHCH TO PASHOMY B 3ABNCHMOCTIE OT UCNOMUIDIN MOBILE Tp ON pee TCHTNE 
KPNTCPUCB JLT BbIACHCHILA TeTBCPTHYHOLTO 1eproma. 

Jlas necueqonatedei, CTOMMNX Wa TOUKe 3 peiLsl HeTUMATHUCCKOIL IE Tacleo- 
reorpaMuuiccekol OOYCIOB-ACHHOCTIE GeTREPTUUHOTO Mepuoza, VRa3alnibiil Ro- 
Mpoe PB Ipmiugiime pemaercs Wpocto, lecn WpPULsTH, VTO OCHOBHLIMT XapanTey 
IIbIMH OCOGCHIOCTAMI OTOTO NCPHOTMA, OTUIMVAOILIMEH CTO OT TIPCAINeECTBYIOULCTC 
TPCTHUMHOTO, ABSSMOTC MATCPUROBLC OTCTCHeHIA, TO TOTLA CTO TNGKHTOI 
TpPauULy, OVEBIIO, CICLVCT MUPOBO,UITE UO CTpaTULpag@uyecKoMy FOPUsoury, 
K KOTOPOMY OTHOCATCH CACO (PCBHCHIMeTO OE ACHCINML PABHHITIBIX TC PPO” 
pit. Kean sxe mpnuatrh Comee ynuBepcadbiyto TOURY spent W CulTaTh 3a 
HaAUaO FTETREPTHUVOFO TepHNOya ABACHTIC PeskorTo W3aMencnmA Teorpadiuye- 
CROIL CpeAb, CBABAUNOE C KAUMATHICCRUMIL TIBMCHCIUEIMIL (B CTOPOHY NOX 0T0- 
TaWiA) BMHpPOBOM MacITadc, TO TOL a HIGKHAA Ppanwia sore nepuora, ecTe- 
crBenno, OvAeT MpoRoAUTHes TO TOMY cTpaTHTpag@uueckOMy TOpusoury, Bo 
(ope u dayne KOTOPOTO MDL HAXOANM OTPasKeHMe COOTBCTCTBYIOMNCTO KAMA: 
TUUecCKorO NepedoMa. 

B nepsom cstyyae xApPAKTep UpUsUaKORB HC BHIBKIBAeT OCOOLIX COMUCHIHT (Ta- 
KUM Epu3snakoM CAyRKUT TOABACHNC WeTUKOBLIX OTTOMKOHIM) If TDVMOCTH 
BOBHMKAIOT TIABNbIM OGPasoM Ip yoTAvVOLIeHIN CTpaTHTpapureckorog WOTO- 
SCHUM OTHX OTIO;KeHIT. Bo snropom — Totomenve Oonee CIOATO, TAR Kab 
Cpasy ike ROBUIIKACT BOTIPOC: UTO AC MBI MOSKEM TPTUATH 3a TIpisnanit, Va 
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SHIBMOMUNC Hat HOTHMNC KINMATHYCCKOLO Te peclomMa, T. ©, 3a TEpI3nanl 1LC PBOLO 
OOTHILOTO 1TOXO-LOAAINT FH ROSHITRINCTO B CBR C DTITM OTC CHCHILE, 

Hecomuemio, 4YTO OfIIM n3 UaANdoctee sSEPRUX UPOABICHINL SLeSUTROBDIX 
HHOX ABANCTCH NAICKOC IMPOHMRIHLOBCHIe K ory (CpaBuntecrBuo C OdcTACTHIO 
CC CORPCMCHHOLO PacipoeTpaucHiA) APRTUYECKOIL Pavabe u Paopb. flo orno- 
CUTCAbNO NOPOMO USVUOHHEIM BePXUCILICHCTOUCHOBLIM OT.TOFNCHIEIM — ATET 
BHACM, UTO APRFAYVCCRHCG (hayvia MW QeLopa ABALINEH CVMLCOTBOHUDIM DcLeEMCHTTOM 
“LAU UNAD TA THHE CpaBluireetbHo yaRoii HEPUPUMUAIbUOI OOLACTH, I Ba ee 
MpekedaMIl WN poh ObLia vike ueBestiika. Eean IPNHATH, YTO pasMepobr clea 
ROBHIX TORPOBOB JLPCBUCLIMeETO OTeeHCHIA MOLI ObITE NOSHAUN TCU DIME, 
TO I COOTBETCTBYIONLas CMY OKCHANCUA APKRTHTCCKOL ayia un PaAOpLL cloascua 
ObLIa OPPANNYNThEA CPaBlUITecTbHO CeBCDHBIMIL HT potTamMi, T. @. Teppiuropust- 
MH, Ha ROTOPHIX GOLCE APEBIMNG UETBEPTHYAbO OTSOSROHINE IOUT HOTHOCTLYO 
VHUUTORCHL MOCTELVIOMCIL Lenny yauueilt. 

Varia oOpasom, Bepostiocrh HaxOOK ua yTIX IMUpPOTAN COOTBETCTBYIO- 
PMTX OPPAeCKUX OCTATKOB IpPC3BEIyaHHO HEBELIIKa, YTO I NOATBE DATAeTCA 
(PARTUUCCKIM HO-TOsKe HEM Bemteit, Mur 3HaeM, FTO VAXOARI APRTIVECKOIL Pay ubl 
} OCHORHOM IpityPoucubl KO BPCMCHIL MAKCHMAIBHOFO MH IOCATC:LYLONUIX O.TC3Le- 
HCHUH IB OOTee ApeBIOIX C.TONX LOUTH HeHBBeCTHEL. Tak ike odc TOUT Neo I 
© HANOTRAMITHCKOUACMBIX APRTUYCCKUX Pop. béapnad werh ux oTnociures, 
HCCOMHCHUO, KR BOPXNeMICHCTOICHOBLIM OTTOUCHITAM I] pnoarriiienux cTpall 
it ceBbepuol LBponir, waxoKi me Gouee PCBHNX DOP W3BeCTHHL THINb BUe- 
MUOPAX HyHkTAX roxuoit onwprmn i yenrparuoit Mpaumuiu. Yeeros gacte- 
PAA OTHX PTOP BO MHOTUX CryYaAX ueOCTaTOUHO HCHbI, TAK UTO ONOCTpAaTil- 
rpadnueckoe 3nauenue TARWX HAXONOK BecbMa HeBeANKO. Bee ato 3ACTAB-TACT 
HCKATL APYTINC WTI peuleHiut Bompoca. 

OUUM 113 TaRX IVTCH, © Hale TOUKIL SPCuitA, MORCT HBIETLCA alrasn3 
H3MeHCHUI B XapaktTepe HW CocTaBe HCKOUACMEIX cIeCHDrY (IOp BPX UeKaitHo- 
SOUCKUX OTAOMCHIN, OOUMAPVCHUDIX Ceityac B OVeH MUOTHX WVHKTAX HH WBy- 
NCHHDBIX B UeALOM NOCTATOYUHO TOO, 

Ilo imerouumca naxeodorannucenuu AAHHLIM NOPOulO U3BeCTHO, UTO 
B Ua-leorene B ceBepHoln Hotonnne Kepasnn noaBiatacs, 2B OCHOBHOM, <IIICTO- 
Haas, TepMOMILIbHaN PAopa cyOrponnyecKoro XapakrTepa, B TeTeHNe TOC. Ie | 
ANyioulero BpeMCHH UWOCTENeCHHO CMCHABILAACH BCC Gomee 1 OOTee VMCPpeCHHBIMIT 
(lOpaMN BUNOTH JO coBpemennoli Oopeatanol. Hocacegnas uwpunsadaa colt 
ACTO AUUI OOK, HECOMHENHO, TMIMIB B Koune mwielicroueua. B KommcreKce 
HIpPUMt, OOYCAIOBNBINUX DTOT CLOHILIE HICTOPHUCCKIN Wponecc, Geccnopuo, 
OONLULYIO Poh UP padi Kak Te UsMeteHITA KIMMaTa, KOTOPLC BLIBBaTH MaTepli- 
ROBE OLCTCHCHIE, TAK Il Te, KOTOpHe 3aTem OLIN CO3MAHbT BOBHITRINOMI 
TOAUMKOBLIMIF HOKRPOBaMIf, Orcioa Mbl MOWKeM CUe7LaT BLIBOZT, UTO TOCTATOUHO 
ACTAIbBHO IPOBCHEULLIL anaJIHN3 UuCKOMaewoir PIOPLL UETB6E;KNO TLOT+KEH BUISL- 
BUTb CACTLL COOTBETCTBYIOINUX BILAHILIT. 

b mpasomepuocru Takoro upesuomomenisa rac yOesK aor cleTy1oMe Co06- 
pakennsa. UAspecruo, uro pananie YETBEPTHIUDIX OTeTCHCHIUI MpocresKuBaet- 
CH B COBPpeMCUNON @.1Ope BILIOTL 3LO FOFRULbIX upexeron Eppasun. Caeqona- 
TCIDUO, MLE HMCCM BCC OCHOBAINA ORNAATL, UTO TO WeKOTAaeMOll BOPXHCKallHo- 
301CKOl m@aope Leponsr (tT. e. ua TEPPHTOPINL, WeEMOCpHeACTRCHUO ITPMMBIKAB- 
Wel RK ApeBueil rasupacdBuoit O6.1aCTH) MOAKHO UpoOcIeNNTE BelmAuHe na Co- 
CTAB PALOPSI UIOGOIL ACUUKOBOL INOXH HCBABICIMO OT Pa3MepoB BOBHUKABINerO 
B OTO BPCMHA SICHHIIKOBOrO TOKposBa, 

Kpome vroro, 1e06xo;tuM0 YANTHBATL, AUTO HOMBAMCHUC HOKpPoBa Mate pi- 
ROBLIX ILAOB (He3aBHCIIMO OT Cro pa3Mepos ut TIPU BOBUNRNOBCHILA) Tpey- 
CTABIIO COOUI NOBOC ABICHIC B PaBBUTIL reorpaduyeckolk cpeab Bo wropyio 
HOAOBNHY Raiuo3osn. ITO HABEeHETe iMeto TIPU O-CACLCTBALITVIO CBASb 
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C BOBHURHOBCHHCM HOBBIX (PUZURO-reorpag@ulyeckHX YCAOBHE, RKOTOpPHe BO 
MHUOTOM JLOJGRHIE OIL CYMCCTBCHUO OTANYAThCSH OT YCAOBMIT, HMCBUNTX MCCTO 
B MpeUUeCTBYIONUIC OMOXINeOrcna, A MHOTOKpaTHaA NOBTOPHEMOCTH OJLEMENC- 
Hui OOYCHOBNAA TO, UTO OTH NOBHIC YCTOBI (C TEMIT WH PYM WamMene- 
HUAMH) CyMecTBROBATM B TeYeHHe Beero YeTBEPTHAHOTO Nepiloma, Orc10; ta 
¢ NeUBOCHNOCTHIO CACTYCT BhIBOD, UTO OPTAaHIGeCKINE MIP HE TOUPRO WB Ie; Mil 
KOBLIe, HO H B M@*NKUCTNUKOBLIE OTOXIT TOIAKCI Ob B OOMbINCH ILI MeHbIneH 
CTCHCHI OTAUYATHCA OT OPTaHHyecKoro Miipa HeoTena. 

‘TakuM o6pa30M, poanausnpoBaB CoCcTaB cKoOMaeMOll Teco (1OpHt pas- 
TMUHLIX CTpaTUrpaPuyeckuX TOPus0OHTOB BTOPON WOAOBMIDI KaWuO30s1, MII 
CMOKEM NONYUUNTH HpeeTaBAelUe O TOM, KAK OTPaKatcA BCOCTABC (petOpbT 1fe- 
pOXO OT OANLOMeHA K MHOICHY WOT MHONCHA K WIMONCHY, a TARARE YCTAILO- 
BUTD, K KAKOMY CTpaTUTpadirieckomy pyOesKy OTHOCHTCS I TOT Me petoM BHpo- 
Uecce Ce PAaBBUTI, KOTOPHIT Mbl ]OAKHBE OYAEM CBABATL C UCTBEPTIMHBIM He- 
puoyom. Jlammbie O XapakTepe U3MeHCHIs (PAOPLE Mp Tepexode OT mateoretta 
K HeOreHy H OT MHOMeHAa K MIMOMCHY, OUCBNAUIO, MOLyT OMITh XOPOHTNM Kpute- 
pPHeM JIA ONCHRU BHAaueHoLA VTOTO Wepe-ToOMa. 

Pemenue Takoro BayxKHOrO BOTIpOca, Kak CTpaTHrpaPuyeckoe MOLOAKCHHC 
pawl b! Messy TpeTUUIO U ueTBEPTHYNON CUCTeMAMII, ECTECTBCLLO TpeoyeT 
pacCMOTPCHUA HAMCOHTOTOTHUECKHX MaTepHarOB C LOCTATOUHO OonLMIOH Tep- 
PUTOPUA. TOALKO TAKUM WYTCM MOFKHO PACCUNTHBATH Ha YCTPANCHUC BILAN 
MCCTUBIX IL C’yYaliHLIX OTKMONeCHHM WH OTYGNTh BEIBOAbI, MMeFOUTIC oomee 
3Hauecnne. GC apyroli CTOPOHH, pill COBpeMeCHHOM COCTOAHHH Haniitx 3HaHHll 
BCHKAA MOMbITKA CTPaTHTpaPuyeckon KOppeAAMIL KROMTNHCHTATLIUDIX OTLOAC- 
nuit yaaennbrx paiioHoB HaTaIKuBacTcH Ha OoAbuNe TpyAHOCTIL Hh He Aaer 
HaLCkUbIX pesyIbTaTOB. Boe arn coobpaskKeHiA 3aCTABAAIOT Hac OrpaimiwTheA 
paccMOTpeCHHeCM MaTepMalOB, OTHOCANIUXCH TOLbKO K OOKHOW wacTH PyccKoil 
paBHHHb, B WpeyesaxX KOTOPOil CTpaTUTpagdHA TPeTHINHIX HM YCTBCPTHANDIX OT- 
jomenui paspabotTana CpaBHAlTeIbHO Tyume, YeM WIA Tpyrux TeppHTOpH. 

Jina pemenns jjanHoro BoTIpOca Het HCOOXOJHMOCTH paccMaTpUBaTbh UCTO- 
pio @uopHt Pycckoit paBHuAbI B TpeTHYNOM H UCTBEPTHYHOM MepHomtax BO BECCA 
ce noxpodunoctTax. Browne JOCTaTOYHO BCKPLITL THIIL Te ec riapHenmite wp- 
ThL IL OCOHCNHOCTH, KOTOPHI€ MWOSBONHIN Obl YCTAHOBHTh NpU3snak WIA Wpo- 
Beeld pyOevka MCKAY yKa3saHHbIMH WepuojlaMy. Ham wpexcTaBanetcA, UTO 
Ha HepBbIX ITaMAaxX MOMOOvNOLO pofa UccAeOBAHIA PacCMaTpUBAeMBIe iameo6o- 
TAHIMECKHE MaTCpHaAbl BIOUWHE MONO OTpPaHWYHTb, OCTANOBIBUINCH STITH 
Ha TOW HX YacTH, KoTOpad OTHOCIITCA K POpMAaM, HawO0Aee FYBCTBHTCADHDIM 
K (USHKO-TeorpamwyeckuM YCAOBNAM Il B MepBylO oucpetb KTNMATIMGeCKEM. 
‘Takumi POPMAMH B PacTHTeJLNOM MUPe ABATAIOTCA IPPCHMyMecTBCHHO NeEPeBhyA 
I KRYCTAPHARE. 

Bogunie pactentia, B CBA3H C OcoOeHHOCTAM CpeAb CBoero OOHTaHHA, 
pearlipyloT Ha W3MeHCHIA OTIHX YCIOBHI BTOpa31oO MCUbUeH CTeMeHIT, H, CETO- 
BATCUDUO, WE MOLYT CUNTATLCA PaBUOSHATHHIMIL C JlepeBbAMM UHAMNRATOPAaM il 
KumMata. Mladep (Szafer, 1954) B cBoeii padore 10 1IMOTeHOBOL rope onpect- 
nocteit UopmTbiHa CHeCHMaIbHO OCTAHABIMBACTCH Ha DTOM BOMPOce. Ou oTne- 
yacT, UTO PAaCHpocTpaheHhe BOMHHIX PAaCTCHUU OOYCIOBNCHO WOUTIE WOM TOCTEIO 
TCPMHYCCKHMH YCIOBHAMU KIHMATA, H pasTH4HA B CC30HHOM PesKIMe, B cTene- 
HI APUAUOCTH I KOHTHUECHTAIbHUOCTH KAHMATA PasTHYHhIX TCPPUTOPHU CKasbt- 
RAWTCA Ha HUX JM B OFeHB Mason cremenu. Ilo cro MieHiIo, N3Menenit 
B cocTaBe BONHLIX pacTeHitif OTPaKaloT TOALKO OUCH CINEDHDIC MW3MCHCHIVA 
KoHMata. 

Mut AOUKULE OTKAZATbCA OT MCHOUL30BaINIA WaNHbtx TO HaseMHbIM TpabA- 
HUCTHIM pacTeuIAM, Hail{eHHBIM B HCKOMaeMOM COCTOAMMIM, MO jBYM cooopa- 
sens. peaye Bcero pacipoctpanerme i Cyl{ecTBOBAHIIe MNOFHX Ws IIx 
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8ABUCHT VIABULIM OOPasoM OT TOI IROMOTUYECRKOIL Cpe, KOTOPad CO3LaeTest 
VUACTBYIOMUMIL B OOpasoBaiuin PATONCHOZOB  j[peBecusI MoposamMil, 
BOICLCTBUC OTOTO TIX HelocpeylerBbeHnad peakiIvist Ha WBMCHCHUS! BoeMNITX 
YCHOBUIL OOLMMUO NeSMAYIETeAbHa. ITOMY WOOAKCHINO HHCKOSIDKO Le II PpOTHBO- 
PCdIT TO OOCTOATC.IBCTBO, UTO TeTadpuas XAPAKTCPHCTHKA TECHLIX ItTOTeNO- 
SOB ROTCTEH UMCINO 110 HABCMUDIM TpaBAuctoM pactrenusaM. Bo BTOPLIX, 
HaICOOOTAUNYCCRHC  LaHIEbIe O | LaBeMHDIX TPABAHUCTLIX PpacTCHILAX OUeHD 
OTPHIBOUTHbE WT CTVGAHUb, AK TOMY Ave TX OObEM B OTHOMICHIUT TPCTINMIDIX 1 
VETROPTUGHBIX OTTOKCHHIL OUCH pasmiruen, 

Ipi icrosps0nauii 1a.teonroaOriyeckux MaTepwaiow YaeTo PUNO UTCH 
MTT EBATH HCHATCAMOCTH BILOBLTX ONpelereimml, OCoOeuuO B TeX CcLyyaAsNN, 
ROLLA WAILTCUHbIC OCTATRIL ABTAFOTCS JULI WacTBHIO OprauirMa. JTO sameuanire 
OTHOCHTCH KAR WWaTeOOOTAHUUCCRIIM, TAK IE TateCO300-TOCIMECKIIM MaTepila- 
mam. Moskio0 upuseeric Mu0L0 pUMepoB, Kora MoHOrpadirgeckan OOpadoTna 
TOPO HAH -LPYLOro poa (TM CeMelicTRa) BCKPbIBAaTA MITOFO ONTUGOK B CAC TAHHDIX 
pauvee BITOBLIX OupenectemmAax. B orpomenmnit uaseodotaunueennx MaTepia- 
TOB MO;KHO OFPauNIUThCs XOTA ObI CCHIAKOIL Ha Te YRasals, KOTOPHTe UMCIOTCA 
RB MoHOrpadirueckux padorax mo posam Plerocarya (Mapuiicnas, 4 952), Par- 
rolia (Czeczottowa, 1951), Trapa (Baciuspen, 1952). Mexoasn 1s stnx cooopa- 
OMIT, A TAaWKE U3 TOO, UTO Wales Bamageit aBcactca VCTaHOBTCHUC CTpa- 
TUL papureckoit rpanust OO.1Hu0TO MacniTada, MBI Ip pacemMorpentit mate0- 
HoTANNUECKIEX MatTepiacdos OyTeM KacaTecA AMID POJOBLIX OTpPe;ecrentt. 

Onaceniit, 47O Bee dTIL Orpanimenisa paccCMaTpubaeMbIX MaTeplacstOB MOTYT 
HPUBCCTHE K RARUM S100 HCKAMCIILAM, CILOCOOUHIM TLOBAIISTh Ha OkKONTATeTh- 
ILDIC BLIBO[b, Ham KaskyTes mweoOocHOBalHbIMIt. 

PaccMatpiiRas TOKO posopoil coctaB TcKOTAe LIX PAOp, MBI, ecTecTBeH- 
10, MOMCM YCTAUOBIUTH THINb TAKMC HX U3MeCHEUHA, KOTOPHIC U0 CBOeMy 
Xapakrepy suagnTCIbHO Kpymuiee WU rayne, YemM N3MCHCHUA, OTpaxkaeMBIe 
H3IMCHCIITAMIL BHAOBOTO CocTaBa. OrcyTcTBHe aHbIx 06 13MeHeEHIAX MocAeI- 
HCPO, KONCIHO, MpuBexeT K TOMY, UTO UCTOpPHA QAOPHL 3a yKa3sanHbtil repHoy 
OyeT BLIPNCOBDIBATLCA Cc MeIDUeii CTeTeMbIo AeTAIDUOCTIE IB HeECKOALKO 
YUpOuUeHHOM Bite. OFHAKO Tak Ke OUCBUAHO MH TO, UTC OTCYTCTBHE DTUX ceTAa- 
ACH HC MOAKET UCKABIITh HaWIX mpexctaBseniwit 06 CCHOBUDIX Hal paBlenuaNx 
pasBHTHA PIOPhI, OTParKaeMbIX B U3MeCHECHUAX pojloBoro cocTara t, 

Uro se KacaeTca HelomHoro yueTa aHHbIxX 06 H3MeHeHIIAX B COCTaABe Ha- 
SCMUDIX IT BORMBIX THaBAHLCTEIX PacTeHlil, TO ITO TaksKe MOZKCT CeTaTh MeHee 
YCTKOL It NOOO XapakTCpucTHuKy m3MeHeHUIt (LOPLI, VCTANABINBACMLIX 0 
H3MCHEHHAM J{p€BECHOIM PaCTHTeJILHOCTH, H 3aTPYAHUTE WOHUMAHNe BBIBKT- 
BAaBMINX WX pia. Ho ecat Awa Hac UuMeeT BHadeHne yCTaHOBJIeHiie XOTA OBI 
caMOro (akTa N3MeHeIIA CbOphl Ha KAKOM-TO cTpaTirpamuyweckom pybexac n 
MBF ONpee1sHCM eFO MO H3MCHeHMIO COCTaBa ApeBecnou pacTUTeABHOCTI, TO 
BOMPOC O TOM, HACKOMSKO CILIbUBIE H3MCHCHIIA Ip ITOM Wperepleda Paopa 
TPABANHCTHX PaCTCHINI, MT KAKOBBI WPM, UX BHIBBABULIC, NMCET TCT Tac 
veke BTOpOCTeCHeHHoe BHAaATeHIIC. 

Scart MBE yeTauOBNM, 4TO Ha ONpezCaeHIOM roplsonre u3 dazoppr Pyecenoii 
PABNMUE HEre3zaoT, TanpuMep, TAKMe ApeBeCHLIC MOPOMB, Kak KaltTaH, OCTPITA, 
ACNKBA, INKBATaMOap, AMO0WeLpyc, HuCea, KCTeCTeepIEA IL PAZ APYFUX, To 
siHauemile ororo daktTa we cTaHeT MeHee BaAHLIM, ect jasKe OKasKCTCH, 


a 


* AiatOrnuno 9TOMY YUCT jaUMEIX TOABKO Oo COMCHICTBAX, BXOMAMUIX B COCTaR opr 
MC3080H It NaHNOs0H, He WCKaKaeT CyulCCTBa Hallux Wpeyctapacuuli o xapakTepe m3Mc- 
NCHA PacTHTCAPUOLO Mpa Up Mepexone OT ofHOl spLt K Apyroii. OTmeTum TLOMYTHO, 
To, 10 MHeHTiIO 1. Hladepa (1956), qa neexenopannil COBPCMCHHO Prop CTAaTUCTIAC- 
CRIM MeTOAAMH GOACe Bawe#l 1 GoaAce wageaen YICT He BIVIOROTO, a POMOBOTO ee COCTABA, 
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UTO CYUICCTBENHLIX H3MCHCHIDLE B COCTABE OCOK, PACCTOR ILM IPYTUux TpaBsAIc- 
PpIX PaCTCHIHL BOTO BPCMA UC WPOMUsZOHL1o, Bee crasaHioe HaxoyHIT CBOC IOs: 
rhepaenue B PAKTHYCCROM WO-TOACHIMI Berteii. Mowuo yKasaTh XOTH Ob! Ha 
ro, UTO OCHORUDIC BLIBO; [DT U3 Wawel padorn O XApakTepe I WOAOARCH MILE pale 
Lt M@siLY «—- TPE TICUUOLL IE YeETBEPTUINOLM CUCTEMAMIL XOPOTMO COLLacylorcs 
¢ pproctaam Uadepa (Szafer, 1954), HotyaeunbiMit IL pt ANATHBe BCCL 
HeKOMAeMOi BeEPNUCKAIMOZONCKON (p-TOpht Heuer. 

laa mpeseranasered, UTO HAWOO-TCE MOTHOC UpeACTABACHHC O PacTHTeb- 
HOCTH HPOMLTOLO MOsKCT OLITH YOCTUPUYTO TObRO UYTCM OOBEAUHCHIA Naseo- 
HOTAHIRICCRUX TLAUILDIX, MOTYYeNHDIX Passi pie cnocodaMil (Bo pesyabTaTe 
USVUCIULL ITDLIDILbT, CHOP, COMAIL H ITOTOB, @ TARARC TUCTOBDIX OTUCYATKOB). 
JlombITRN OLpauWunrLest Up Wacleodso pucTHVecKUx HCCACTORAMNAX TOKO 
ouoil Fpynnoil ocTaTROB (HaIpuMep OMpC-AesTeH IAM COMA HL WILO{OB) -LerKo 
MOLYT WpNBeCTU KK HOM PABHJLbLDIM BEIBOAM 

Honnota PALOpUcTUGeCKUX AauULIX Wp OOPEMNCHIM PCSVILTATOR ILDUIb- 
(eBOrO H Kapwo7TOrigeckoro avadH30B VW OMperlefeniit NHCTOBLIX OTHCUATKOB 
OOVCAOBMNBACTCH NC TOILKO TCM, UTO OCOOCHILOCTH COX PaHCHUA B UCKOMUACMOM 
COCTOSUIUT IbLIDILbI, COMA It SICTDEB pe3kO pasIHHbI, WO I TEM, FTO TakUM 
yTeM MBI Woyyaem cBejenHA Oo d.-10pe FOBOIbUO 3a ITCIbHOLrO palloHa C pas- 
ANHDIMIL YCJLOBISIMIT MecTOOOuTall Mit. 

II[pumeppt yqauuoro coveTanita BOCCx cnocooon olpeseienna HCKOHaAeMO!t 
(PLOPbE WAIOT UW OMYOAMKOBAHUDE UW TOCA HTC POD padoTh MOALCKUX, HCMEI- 
KIX HW TOUmTAWCKIIN TMaweodoTanlKOB — uccretopaTeteH  WeTBeCPTHYHOTO 
ie pHowa. 

Hexoust 13 oTHX coodpaskennit, MEI B HACTOAILCH padote Oy4{eM M10.Tb30BaTb- 
CA (UIA XapAaAkKTePNUCTUKM PIOPH WiTepecyromux Hac cTpaTurpapuseckHx Topit- 
SONTOR BCEMH HMCIOULUIMIUCA LaHHbIMM (OMpesQICHMAMM TDIEbIYBT, CUAL, APC™ 
BOCHHE MH JMICTOBLIX OTHCYUATKOB). 


TICROMAEMBIE ®JIOPbI 1OjKRUOM YACTH PYCCKOAN PABHUHDI 


BepXHekalino3oickie NCKOMaeMBIe PAOPH B UpeYCHAaX WAUON MWOTOBUHDE 
Pyeckoil paBHINE HW3BCCTHBI B HacTOAINcCe BpeMA B ONCHD OOTbDUOM UHC 
HVURTOB, Owako OTCYTCTBUC CBOJHEIX paooT MoHorpadHaeckoro xapakTe- 
pa OYENDH BATPYAUACT MOTHOC UCMONE3OBANHE STOTO OLPOMUOTO acleoooTaHl- 
“ueCKOrO MaTepliasta, MOCKOIbKY crpaTurpamusecKoe UOLOACHUC PAA MecTO- 
HAXOMIULCHI PACTHTCIDHLX OCTATKOB JO CHX TOP TOUHO HC YCTANOBTCHO, a H 
CAMH (P-LOPbI BO MHOTHX CclydaAXx TpeOyloT KPNTIMeCKOro HepecMoTpa. B oco6en- 
HOCTIL BTO OTHOCHTCA K OsINTONCHOBLIM IW MHONeCHOBLIM dropaM. 

Ilosromy B nacroameit padoTe MBI OLpaHitauMCs paccMOTpCHueM MaTCpia- 
0B, OTHOCAMMMIXCAH K Hawd6oee MOTHO N3YUCUUHbIM IL OoraThim dPslopaM, UMero- 
LUM OCTATOUHO WallesKUYIO BOBPACTHYWO LATUPOBKY, WOSBOIAIOMNYIO YBePCH- 
nO yBABLIBAT UX ¢ OOMe; cTpaTurpapuyzeckolt wkaIow. NOTH Up TAKOM BLI- 
Sope TPYAUO MOMHOCTHIOH30e;KATL U3BCCTHOTO oeMeHTA cyObeKTHBM3MAa, OjfHa- 
KO HaM kajkeTcH, Uro OOK, KOTOpPhle MOLyT B pe3syIbTATe sTOTO BOSHHK- 
HVT, OYAYT 3HAUNTeEIbUO MCHBINIC, YeM Wp MOULITKE oObeHHHeHHA BCeX, 
WoO1YaC MaJlO HaWewkHbIX Janutx. K romy se FICO POP, UCKATIOMEHHDIX NaMtl 
13 paccMOTpeHIiA, B OOMNeM NeBeruKO, UpMaeM WO WIMOMeHY It WIeUCTOLCILY 
HCHOTIb30BAHDbI BCE OWVOANKOBANUDIC abe, NesaBIICUMO OT CTCUCHIE HOsdt- 
HOTHE M3VYCHILA PACTUTCAbHDIX OCTATKOB B KaAOM 3 ONMCAIUIDIX ~ MCCTOHA- 
X OSRIICHMAL. 

B o6mreli CO;+kHOCTI MLE paCCMOTPUM MaTe plaJiLe 110 43 WYuKTaM, B KOrTO- 
pLIX Opa oduapyKeua UucKoWacMan G-1opa, Wouyporennan K pasJ NUH bIM 
eTparnarpagmueckumM LOPUs0UTaM. 
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CT patTurpadnueckue 


rOPM30HTH Mecronociomkenne 





CT patTurpadgirecnie 
POPHSOHThHI 


Mecrououomenne 





Ocnronen (Tourpyiicrnit,; Moruapno 
NOTTCKHH sApycnr, wnk-| Dossmmnya 
INH HW CpeHnit MaiiKor)| Tum 

Crapponojn 


Haan MyomeH (axBy-| Mecrepaum 
TAHCKHH, OvpyMraamh- | llaceroBpo 
CK, respBercKnit Apy-| Huaanit Jor 
CDI, BepxXHult Maikon) | Crarponoan 


Crapponomn 


Docmbiran Maprtsi- 
HOBKA 


Agiexcanipopka Ha 


‘TOPTOHCKHH sipye 


AkyarplibeKHi sapye 


AMHICPOHCKHH pve 


Tloupastbe 

Hono-PauchnKa 

Yenno-Bepmm- 
HBbI 

VYpacipek 


Capnnucran 
HH3MCHHOCTI, 
(D y pMaHOBO 
QUbTOH 
MataHos Cay 
Banka Tatap- 
KHHAa 
RynHOnnuenenoc 


f Ei is 
p. Rprrike BOJOXPaHHctn- 


ue 
AMBpOCHCBKa 


Nhaxosra 
LeMH OBO 
CTaBpOHosp 


CapMatcknit spye 
Daknuennn srpyc Yepunit Ap 
DackyHyak 
(PypMaHOBO Hi 
Kanui-Capai 
Apornugec ni Apye bosmanon DorrTate ‘ 
ORCRO-}LHCTPOBCKHIT ApVCc) JlIuxpuy 


CenMeunr 
Mappanosna Ppnpuino 
Aouacono 


HeMMOpHHCHME spye 


Hadepeacunie Uert- J(reupoBeKo- Bien KH Hopnie Hevrnnga- 


1EDI Apye pb 
Kamenue loca JloeB 
CeMHuXOjEbI 


su Yet 


OvRayKH BILL 


Pronas Caobona 
| cleckoBHun 


PacnowoKeHHNe OTHX 43 IYHKTOB HOKAZaAUO 1a KapTe (pur. 2). 

HeoOxoqinMo ene pas NO|YepKHYTL, YO Boe TadeodoTaHNGeCKHe MaTepla- 
Ab RAK WO TPCTHYUSIM, TAK HNO YCTBEPTHYLDIM OT.TO7KCUHAM MBI Oyfem  pac- 
CMATPHBATH B HACTOHIUCIL padote TOMPKO B DPAOPNCTHYeCKOM aciiekTe. 


Ounronenopasn muepa 
(TOHTpHIIcKHIT HW XeTTCKHH Apycpl, HICkKHD Wo epeyyunii Maiko) 


J|qa XapakKTepUcTUKI POAOBOTO CocTaBa d.lophl cpeqnero u Bepxuero 
OMNLOHeEHa PacCMOTPHM jaHUbIe WO MIOpe TAK UaABLIBACMBIX MOMTABCKUX WeC- 
vannkoB Bobi B pasione cea Moritbpuo 1 Boawsnmuna, mu loskuoli on paul 
Cpeaue Pyeckoli BosBbimennoeti, B ORpecTHocTAX Fr. Tum, a Takae  oTstonke- 
WHE WIGKHerO HW Cpegquero Maiikona B Lf peqrapkasbe, B OKpecTnocTAN r. Cran- 
POILOJLA. > | 

Moructsuo. B paiione ¢. Moruabio (reekorbKo iomiuee r. Hopocte- 
HA), B LOTUNE HEOOALILOIL peru Yok, BUpOCsOAX CephHX KBApleBLIN NeCcuaui- 
KOB, 38aTCrawOUlX B TOS WeCKOB, ywe HaBilo Obreia U3Bectia Govatas (pP.lopa, 
W3Vuabiiastice UCKOTOpDIMI HaTeoooTanmnkami. fl. B. Tiaenosa (1939), sann- 


2 Tp. Mura reorpadun, Baus. 77 
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18 B. I VpPuvuiyk 











oe 























Dur. 2. MecronaxokscHuHe ONNCaMHbIX HCKOMACMHIX piop. 


OnNroveHoRBHeE G@MOPL: J — Morumpno; 2 —- BouAHuita; 3 -— THM; f -— UTABPOMOIED : 
HumueMnonwenonne POP: 6 — Iecrepmunnt; 6 — llaceKkosBo; ¢ ~~ HwtHnst HLou; 
8 — Cranponom. TopTroHncrk me OLoOpbh: 9 — CTaBpoMolb; 10 — Louth nla Liga Uae 
11 — Asiexcangtponra ua p. Hpnrike, CapMaTcKuNe PAO P BM: 12 — AMBDPOCHCBH A; en A é 

xonka; 74 — Jlemugospo; 15 — CTaABpONOJIh. M eoTHue chune Mop: 16 i Bouib tom 2 at 
(Onecca); 17 — Celumenbl, 18 — MappHbopka,. KwWMMeE PHUCHKHE q Jl 0 Weld: ee 1 ee i 
Sona; 20 — HaGepemuire UemHp, 21 — Eamenne llowAHbI; 22 —- Hturyut;, 23 — lloc, TBayKHLIA: 


AkKYarNNbcKne hP@UOpPL: 24 — ilogpaupe; 25 — Hopo-Payetika; 26 — ‘LegiH0~ Be pri ibs, 
vy — Ypanpek. ATU MmMe poHcK We pmo p bh: 28 — CapiuwhckKan HU3MeCHHOCTh; 29 — DYpPMAaioBo, 
30 — Dibton; 32 — Matanos Cay; 32 -— Bama Tatapruna; 33 — Kyhoninenchkoe BOMOX PAaHHIAMle. 


BakuuyckKHe PUOPbh: bs — Yepunit flip; 35 — bacwyHwak, 36 — Kaisa-Capat. OK c KO - 

MHenpoBeKne PIO ph 37 — JIMXBHH; 38 — pmo; 39 — AMoHacono. Tuer i) OBC K 0 5 

BpautmanhenkHe Pao0 pu: £0 —- Hone Hempisapnm; 72 —- Sloen; #2 -- CeMHXOAH, 43 — vlecko 
BAYH, 


MaBliascsh MOHOTpapnueckont OS padorKoll Pophl MecdabyuKoB inpanobe peskuoll 
Yupanubl, Wa OCHOBAHIM COMOCTABICHHIL C wahoOomee USBeECTHDIMH 3alla;[loes | 
pomciickKUMM MeCTONAXOAACMUAMI, TPN KR BEIBOY, uTO BO3pacT (PLO pot 
3 paiione c. Mornatpno fomKeH OLITh OlIpewedeH Kak rourpuiicknii!. B ston 
monorpapnn H. B. Tnmenona mpuBoaut CROMHEIH CHUCOK HaHJeCHHHIX 3/ICCb 
(bopM, cose pam (BKIOUaH olpeyereHus VU. @®D. UWlmaapray3ena 
A. H. Kpmurrogosia) 57 naspannit. cai HCKIIOMMTD LCROTOPBIC olnpeylesie- 
HUA, INI WpeWOMOKUTEABHO OTUCCEHUbLC K TOMY Wt WHOMY POAy (Kak, Ha- 
mpumep, Sincarpites ovalis Schm., Myrtophyllum Warderi \esqux u iup.), 
TO MO?KHO CUHTATL YCTAHOBACHHDIM MPUCyTCTBHEe BO (ope B paiione c. Morinm- 
HO IIpegqetanireteH 25 poqon. 


12 Goce nosqnelt padore H. B. Numeiropa (1904) BpIcKaspiBacTCA 3a Oodce PaHHAl 
BospacT oToli PAOpH, He UPUBOAA, BIPOVeM, HMKAKNX HOBDIX POKAZATeUHCTH. A. H. Kpuimro- 
PoBuy B pAAe CBOnX paboT TaksKe yKasHIbacT, YTO 9TAa dbnopa sABAAeTCH OoIcee [{TpeBuel — 
30ueHnoBon. Hakux-a1u60 OKaszaTeAbcTB OH TakeKe lic MpHBOUMT. 
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HEGHILSISE PPAHIAILA SETBEPTHUHOTO ILEPHOJLA [9 
Podocarpus 3 Quercus Laurus 
Dammara_ (Agatis) Ficus Oreodaphne 
Sequoia Persoonia Daphnogene 
Glyptostrobus Grevillea Euonymus 
Sabal Hakea Eucalyptus 
Sritlax Magnolia Aralia 
Salix Cinnamomun Andromeda 
Carpinus Persea Myrsine 
Diospyros 


BonanHmuua. B patonec. Bonanmuntt B necuanniKax, auasornu- 
HbIX HecuanukaM c. Mornabuo, A. @O. Jlemuenko (1929) omucan o4enb 6213- 
Ky!0 110 cBoeMy cocTaBy H He MeHce OoraTylo PAOpy, BKOUAILYy 04 Bila. 
CXOACTBO BUAOBOTO COCTaBa UH YCAOBUIl 3aTeraHUA NORBONACT OTHOCHTb aTY 
(PIOpy TakKeKe K TOHTPHHCKOMY Apycy. 3ecb YCTAHOBJeHO HasIM4He npeycta- 
BUTCNei 2D POLOB J[PeCBeCHHIX MH KyCTAaPHHKOBLIX TOpoR. 


Podocarpus Quercus Cinnamomum 
«lgathis (Dammara) Dryophyllum Persea 
Sequoia Ficus Pittosporum 
Chamaerops Hakea Diospyros 
Sabal Lomatia Ilex 
Salix Banksia Eucalyptus © 
Carpinus Magnolia Andromeda 
Corylus Liriodendron Bumelia 
Neritium 


Tum. QnaunutTestbHo BocTounee o6JacTH pacinpocTpaHeHUA BOIHCKIIX 
WeCuaHHKOB, Ha IOKHON OKpauHe Cpezne PycckKoll BO3BLIMNIeHHOCTH, paciHoio- 
7KEH BTOPOH PaHOH C BLIXOJaMH OJIUNTOINeHOBHIX Me€CYAHNKOB, comsep Hallux pac- 
TUTeIbubIe OcTaTKH. Han6ouee usBecTHOH M U3y4YeHHOW ABNAHeTCA THMCKAaH 
(puopa. B paiioue r. TnmMa KBapleBble TecwaHHKH MODIHOCThIO 2—3  3ace- 
raloT HCOONbUIMMN UATHAMH Ha BOOpasqelax, B HHX FACTO OTMeYaWTCA OTIe- 
4¥aTKH JuCTbeB HU MI0N0B. A3syaenne oToH PAOPEI HAYATOCh yrKe JaBHO, MocAe[- 
nee Hecwefqonanne mpnnagnmexuT H. M. HKopanio (1950). Bospacr tumcKix 
NCCUaHHKOB We OYCHb ACH, OMHAKO NPHCYTCTBHe 3ech PAA THOWYHEIX OJI- 
rOWeHOBLIX (OPM YKasbibaeT Ha TO, ITO OHH He MOTyT OBITS MOJIO7KE BEPXHero 
omnroueHa. Ilo mannpim H. M. Kospana, cpoquniii cnucok THMCKON MIOpE co- 
nqepwwur 70 HasBaniili 1 BKOUAeT MperctaBputeselt 26 pozos. 


Pinus Juglans cer 
Sequoia Carpinus Rhamnus 
Taxodium Corylus Cornus 
Glyplostrobus Quercus Andromedi 
Frenela Ficus Myrsine 
Populus Laurus Bumelia 
Salix wleacia Neritium 
Myrica C issia I:chitonium 
Cesalpinia Hedera 


Crasnponoab. IlwKune- n cpequemalikonckHe OTTO;KeNHA B Tipele.1ax 
IpeqkapKaspa usysanican E. J]. darnnucxoli (19536). dgech B oTMOHeHIUAX 
OaTauMamuuckoll WM WLIMAAHCKON CBIIT HN7KHeETO Malikona HN B CpeqHuemMalkKon- 
CKUX CIOAX (BO3PACT OTHX TOPH3ONTOR Ob AaTUpoBan No dayne mopaminH- 


1 B 3sTOM HW NOCACNYyIOUMX CIHCKAaX PONbl pacnomomenbl MO ClicTeMe onrnepa. 
ha 
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ep) HaligeHo OOUbUIOC KOUM4GeCTBO MbIUIbIbI, B TOM UNCC Mpunaswenament 
wWpelcTaBUuTeAM 39 pPONOB ApeBecubiX M KYCTAPUNKOBDIX MWOPO}L. 


Ginkgo Thuja Ulmus 
Podocarpus Cupressus Celtis 
Dacrydium Platycarya Zelcova 
«lraucaria Engelhardtia Morus 
Pinus Piterocarya Liquidambar 
Cedrus Juglans ITamamelis 
Picea Caryu Myrtus 
Tsuga Corylus Kucalyptus 
Keteleeria Betula Rhus 

Abies Alnus -1cer 
Sequota Fagus Tilia 
Taxodium Castanea Nyssa 
Libocedrus Quercus Frazinus 


Te KpaTkue Jauuble 0 BO3pacTe NepeyCACHHEIX HCKOMAaeMHIX AOp, KOTO- 
phie OBI UpuBeseubi UpH ONMCAHIIM, MOKasLIBalWT, YTO MpHnasTexKHOCTI, 
JITUX PAOP K ONMTOWeHY ycTanoBiucHa Oonee i Meuee OmpegzentenHO. B oTHo- 
IWCHHM Ke PaciipekCICHIA HX WO ApycaM dTOTO HepHowa MaTeCpMaJOB ene ABHO 
HeyocTaTOuHO. Bmecte C TeM OYCBHAHO, YTO BCC OHM ABMAIOTCH B KAKOLI-TO CTe- 
Ie€HH pasHOBO3paCTHBIMM, 3a HCKJIOUCHHeM, MOKeT OITh, HAXOMOK B palione 
cet Mornupyo nm Borsnmuab. YIuTHBaA ITH ABa OOCTOATeEALCTBA, UPHXOLUT. 
CH CHUTATL, UTO UMeOMMeCA MaseochoTaHimeckKhe MaTepiadE MOSBOAALOT Wath 
JMiub OOULYIO XapaKTePUCTHKY OHTOMCHOROM PAOpbI B WesIOM, 63 DOMLITOK 
WeTaIv3zalni ec 13MeHeHH BO BpeMent. 

Ilpu comocran.eHHn CHUCKOR powoOB, OmpeseteHubIxX, C OHO CcTOpOnE, 
B ceBepHomM paiione (Mornabno, Boraumuna, Tum), ac Apyroii — B 10;KHOM 
(CraBpouoab), 3aMeTHEE JOBOALUO 3naUITeILuble pa3srliranda. OmHako B HAaCTOA- 
Wee BPeEMA TPpyAHO CYAMTb O TOM, B KaKOli Mepe 9TO ABMAeTCH OTparKeHiem 
NCHCTBUTeCIBHO HMeBINMX MeCTO pa3sINaHil BO PDAOpe HasBaHtbIX paiioHoB Pyc- 
cKxol papHnnn. Heobxogxumo yyecth, 4TO B CeBEPHEIX MYHKTaX OCTATKH pacrTe- 
NUH OOHAPYKeCHBI B KOHTHHCHTAIBUBIX (BO3MO7KIO, CyOarpacIBHIIx) o6paso- 
wAHHAX, B TO BpeMA Kak Ha fore laHHbIe OTHOCATCA K MOPCKUM Ocagkam. He- 
COMHCHHO, 4TO pa3sAMIHA Kak BILYTAX 3aXOPOHCHHA OCTATKOR, TAK UBCHeEMUPH- 
KC OOBEKTOB CCefOBaHIA (OTHeGATKM JIMCTBEB NH WHAbTAa) B 3uadHTeTHIOn 
Mepe AOJUKHDI ObIIH CKA3aTbCA Ha MOTHOTe XapakTepHCcTuku daopH. B wes0M 
“Ke, HECMOTPA Ha BCe OTMeUCHHbIe WePekTot MpMBeyqeuHbx BLUE MasweoboTa- 
VNMECKHX MaTCplasIOB, MbI MO7KEM CUUTATb, UTO HA OCHOBAHHM ITUX JLaHUBbIX 
pOXOBOH CocTaB MIOPLI OLHTOUCHa Ha TEPPATOPINM paccMaTpuBaeMoll wacTH 
Pycckoit paBHHHb MooKeT OBITh OCBCIHICH C MOMUOTOH, TOCTATOUMOM WIA Waluitx 
ILC JLCHL. 

Ota Plopa, Kak WOKA3bIBAeT TPNBORMMbHT WIGKe CHHCOK, BROAN 
79) pokoB, XapakTepH3yeTcH OO.TbULLIM YyUACTHCM BeUNO3SCICHBIX pacTennit, 
B HacTosulee BpeMA paciItTpoctpanecHubix B TpomMuecKHX HW cyOTpomMmueckux 
oOmactAx Asun, Asctpasun, Adpuku nu Amepunu. Wourn taxyr se powp 
B ce COCTaBE NITpalwT MH TCPMOMIMNIbIUIe INCTOHAHLIC If BeTUOSCHCHLIE JEpeRec- 
HbIe WOpo(pt Oouee ymMepeHHLIx mupot Aszun uw Amepuku. Hapany c orn, 
WUTCPCCHO OTMCTHTL IPUNCYTCTBHe 3ech HU TAKUNX posoB, Kak Pinus, Picea, Po- 
pilus, Alnus u Betula, upewctaButesn KROTOPLIX B WACTOAIICe BPeOMA ILLTpOKO 
pacdpocrpalicubl B CCBEPHOM TIOJLYIUAPL, ABASTSICH BAARIIDIM DICMCLITOM COBpe- 
NCHHOM Gopeadbuolt MALOPLT, UW OTCYTCTBVIOT BO (POPE TPOMUMECKIUX, a Tacriu- 
NOU CYOTPOTIICCKHX CTpaL. 
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HIGRHASL PPAHTITA NETBEPTHUHOLO IEPHOJTA 21 
a Ee 


cemwmebteme uw podos 





Crnucok Opeeechur nopode u 


KRYCMAPHUROVG, ONPCIOCLCHKHIgY ¢ O4uU2Z0NECHOCOuU Gaope 
Ginkgoaceae Carya Cassia 
Ginkgo Betulaceae Caesalpinia 
Podocarpaceac Carpinus Anacardiaceae 
Podocarpus Corylus Rhus 
iT SeAeene ae A quifoliaceae 

«linus 
Dacrydium : Ilex 
Fagaceae 
Araucariaceae Celastraceae 
; Fagus 5 
Agathis (Dammara) Casiaeen Huonymus 
slraucaria Quercus Aceraceae 
aa 
I Inaceae Dryophyllum “lcer 
Pinus Ulmaceae Rhamnaceae 
d 
. rus Ulmus Rhamnus 
icea are 
Fifa Celtis Piliaceae 
Zelcova <P 
Keteleeria Pilia 
Abies Moraceae Combretaceae 
Taxodiaceae Morus Echitonium 
Sequoia Hicus Myrtaceae 
. Jy 
Taxodium Proteaceae Myrtus 
Glyptostrobus Persoonia Eucalyptus 
Cupressaceae aa Araliaceae 
Frenela L ae Hedera 
Lihocedrus ee oo Aralia 
Thuia Banksia 
Nyssaceae 
Cupressus Magnoliaceae , 
Nyssa 
Palmae Magnolia 
yi Cornaceae 
Chamaerops Liriodendron 
Sabal Cornus 
aie pauraceat Ericaceae 
Liliaceae Cinnamomum 
Andromeda 
Smilax Persea 
Salioawene Pisa ss \lyrsinaceae 
Populus Oreodaphne Myrsine 
Salix Da phnogene Sapolaceae 
Muricacens Pittosporaceae Bumelia 
Myrica Pittosporum E benaceae 
das aaceae Hamamelidaceae Dios pyros 
g ) 
Platicarya Liquidambar Oleaccae 
Pr ecihvedinn Hamamelis Fraxinus 
Pierocarya Leguminosae Apocinaceae 
Juglans Acacia Neritium 


Hisxnemnonenosaa dopa 


(akBurancknii, OypquranpeKnii u renbnerckuii APYCbl, BepxXHuli Maiikom) 


Hukuemuonenoniie daopst Ha Pyccxoii paBHune WO cux nop 
MeHee IIOJHO, 4CM OJTOU 
CMOTPeHHe, TaTHPOBKa pAa TUX PAOP HeMOcTaTOUHO Haenna. 


H3ydeHbr 


CHOBBIC, If, ITO B OCOOeHHOCTH BaTpPYHAeT Hx pac- 


SHCCh MBt 
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09) BLU. PPUUY K 











paccMOTpHM J{aHHble 10 YeTbIpeM WYUKTAM. C. Iecrepuuuit (npapobepekuas 
Yupanua), pasbesq IaceKoso (ua yore Cpefue-PyccKoi BOZBbIMNMECHHOCTH), 
Sacceiin HIvKHero Jloua nm paiion r. CraBponoan (Cencputit Hapkas). 
Ilecrepuunn. B paiioue c. Wlecrepunyy (oKo0 cT. dSBeHNTopo]- 
a, ua tore Kuescxoit o6sactu) I. B. [lumenosoit (1939a) Opa onncana (p10- 
pa 13 HeEOOMbUION JMAShI 6yporo yran. Mlocaequul afech 3ancraeT B HMwKHeH 
YaCTH TOM KBAPWeBHIX MECKOB, MOCTHMACMBIX OTOMKCHHAMT XaPbKOBCKOrO 
apyca MU MepeKPLITHX TOPH8OHTOM YeTBEPTHAABIX PIG B cyrumikos. Bospact 
stot @uopH H. B. [lnmenopa onpesqeaseT Rak AKBMTANCKHI, HCXOMA 13 IpH- 
C\TCTBHA B Heil MHOTHX BHOB, XapakTePUbIX AIA ITOPO sapyca. OTmeyaTKH 
AMCTBCB Ha yrue M yraucToH TAMHe MOSBOAMTN OMpPCACTHTp 34 puyla, OTHOCHA- 


ujueca K 18 powaM, 


Sequoia Fagus Tilia 

T axodium Quercus Grewia 

Gly ptostrobus Cinnamomum Mirsine 

Populus Persea Diospyros 
Myrica Laurus Apocynophyllum 
Alnus Acer Neritium 


Ilacexoso. B paitione paspesyja Ilacexoso (ua iore BoponeskcKon 


o6mactTH) B TOPH3OHTEe KBa PI[eBBIX MeCKOB, OTHOCHMBIX Ha OocioOBaHHH TeoJ1o- 


THGeCKHX JavHbIX K AKBUTAHCKOMY Apycy, 


3anreraloT AHH3EI JIUTHUTOB A yrJiu - 


crx Tau, Cocras ULIbUB M CHop B oTHxX OOpasoBAHHAX W3yyalcn WO He- 
A. Unrypaesoit (Bapanos, 1954) n E. I. dax- 


SompmoMy uncry oOpasnos A. 
nuunckol (1953a). Hecmorpa na TO, 
IH CHCTeMaTHYecCKOorO XapakTepa, MO/KHO AY 
OXapakTepH30BaHa JOCTATOUNO MOTO. 

HEIX 30eCh JPCBeCHLIX NOpOA HW KycTapHHU 


uTO HCCAeLOBAHHA OOONX aBTOPOB He HMe- 
MaTb, UTO WaceKOBCKaA (ilopa 
OOnenMHEHHHIM CHUCOK oTfpeweeH- 
KOB BKIOYaeT OO porOR. 


Torreya Juglans Platanus 
Pinus Carya Cotinus 
Picea Carpinus Rhus 
Tsuga Ostria [lex 
Keteleeria Corylus Acer 
Abizs Betula Tilia 
Sequoia Alnus Vitis 
Crypltomeria Fagus Iedera 
Taxodium Castanea Aralia 
Libocedrus Pasania Nyssa 
Glyptostrobus Quercus Cornus 
Cupressus U Imus Diospyros 
Chuamnaecyparis Cercidiphyllum Olea 
Myrica Magnolia Sambucus 
Platicarya Taurus Viburnum 
Engelhardtia Capparis Lonicera 
Plerocarya Liquidambar 


Humuuit Jon. PacnpocrpaneHube B 6acceitne HusKHeTO /[oHa Malt- 
MbIe 3BUCCh MOM HasBAHHeEM COJCHOBCKUX CJIOCB. 


If0-BILIMOMY, COOTBETCTBYIOT ONbTMHCKOM CBUTE (Bepxauit Maiikom) Cepep- 


NOUCKHe OTAOMKCHIA, BLITeTAHE 


noro Kapka3a. Jlaa stax oraonmenuit VM. 


M. Iloxposckaa (1953) apuBoyuT 
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Hibs Mase PPANILA UETBEPTHUHOLO TWEPHOILA 20 


i rr em A ae ee GRE ee 





PesyAbTATHE CHOPOBO-IbINLYEBOTO aHaisa, KOTOPhIC yKa3bIBaloT ua Npucyr- 
CTBHC BCCh Wb bIb! [PEBECHEIX MOpO UW KyCTapHNKOR, OTHOCAIAMIXCH K 32 po- 


jam. 
Pinus Juglans Lirivdendron 
Larix Carya Liquidambar 
Picea Carpinus Rhus 
Tsuga Corylus Ilex 
Sequola Betula hruonimus 
Taxodium éllnus sleer 
Salix Fagus Sapindus 
Myrica Castaneu Tilia 
Platicarya Quercus Nyssa 
Iingelhardtia U7imus Fraxinus 
Plerocarya Magnolia 


Crapponoas. B paiioue r. Crasponosa B Be PXHEMAHKONCKUX OTIO- 
*KCHMAX (OTHOCHMHIX 10 dayne Popamunndep K OABTUHCKOI UH PHWEBCKOM CBII- 
ram) LK. J. daxauuckaa (19536) o6napysniaa daopy, anasloriauyto no CBOeMy 
cocTaBy lope CoMeHOBCKHX caAoes B Oacceiine HwKHeTO JloHa. Exo ompeye- 
‘1CHO OONbUCe KOTHYeCTBO POPM MHIVILICBEIX HM CIOPOBHIX 3ePCH, B TOM 4HeTe 
WUIIbNa Uupexcrapiiterel 26 poor Wpesnecunx u KYCTAPUAKOBBIX JOPOsL. 


Pinus Platicarya Celtis 
Picea In gelhardtia Zelcova 
Pscudolarix Ptlerocarya Morus 
Sequoia Corylus Magnolia 
Taxodium Betula Buxrus 
Thuja Alnus Rhus 
Cupressus Castanea Tilia 
Chamaecyparis Quercus Aralia 
Juniperus Ulmus 


[lepeyncaennbie HUARHOMHOeHOBEe PIOpH, KaK WOKa3bIBAIOT UphBesen- 
HbIC BLN Jauubte 06 HX BOSpPAaCTe, OTHOCATCA K pasAH4HLIM ApycaMm. JTo o6- 
CTOHTCSILCTBO, A TAK/KE PAZ IMIHbIM TeHE3MC BMEMAIONLNX PAaCTHTCLHLIe OCTAaT- 
KI MOpOW (KOHTHHCHTaTbIbIe Ha CeBepe I MOPCKHe Ha Wre) U pasHbiii xapaktTep 
OObCKTOB N3YYCHNA (JHCTOBLIE OTMeVATKH B BalaHEIX MecTOHAaX oO eHIAX 
 UbMIbWAa B BOCTOYHEIX) 3aTPYAHAIOT NONBITKY yYCTaHOBACHHA UNpocTpaHcrTBe!s- 
HMBIX HM BOSPACTHDIX Pas THY HIVKUNCMHOLCHOBOH MAIOphI Ha paccMaTpiuBaeMoii 
HaMit Teppntopnn. Baecre c¢ rem WpuXOAUTCA OTMETHTH OTCYTCTBHe CyMecTREH - 
UMX PasIH4GHH B POOBOM CocTaBe PAOPLI YeTHIpPeX WpHBeACHHEIX IWYHKTOB. 
I{panga, HampuMep, B BepxHeMaliKONCKNX OTMIOMeHUSIX HE ycTanoBJeHo Ipit- 
CYTCTRNE MpelcTaBnTesell BOCDMIL POOR, OTMCYeHULIX Na paBobepesmuon 
Ykpaiue (TakHx, Kak Cinnamomum, Persea, Mirsine u Ap.), Ouako ITO MO- 
ACT OBITh CBAZANO HE TONLKO C HATHUIEM WeliCTBMTeAbHbIX pa3JNdit B COoCcTaBe 
PAOPL, HOH C HEOCTATOUNO! NareoboTannyeckoll USYYeHHOCTLIO MaifkOTICKHX 
oTMOKCHHH. Bo nesioM ciLVaae OTH parnNans Ne CTOUD REANKI, UTOOHI mpelsAT- 
CTBOBATh paccMOTpcHHiO PAOpbl AKBUTANCKOTO Apyca Wt BepxueMaifKoucKo;s, 
Kak CHOW UNKHCMHOTIeHOBON AODHT. 

OOveANHAA MPUBETCHNLIe BLE aHUbIe MO OTTEUbHLIM MCCTOMAXOIKICHH- 
AM, MBI HOWYGAaCM NIH XapakTePUCTHRM HWAHEMMOMeHOBOIL (stophr CBOMUBIE 
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24 BOW. PPLOUY A 


CHHCOK, cojleprKamuit 70 pozos (cm. naske). B arom ciucke mperkye Beero 6po- 
caeTcA B Filasa peskoe cokpallenle yyacTHA WpecTaBuTeseH TpomMyeckHy 
H CYOTPOTINGeCKUX POAOB, HTPARIMNX 3UATHTeENBUYHO pOAb BO PlOpe oOmUToOTeE- 
ua. Llapagy ¢ oTIM, OTUETINBO BUHO yBeTNYeHNe GCA POLOB TePMOMUTH- 
HDIX JLUCTOMAHEIX [PeBECHEIX 1NOPO;l, CBOHCTBCHHBIX YMepCHHEIM WHpoTaM 
Eppasnu nu Amepurkn. 

Bmecte ¢ tem y Hac HeT OCHOBaHNH TOBOPUTE O CKON_EKO WnOYAb 3Haqn- 
TCABHOM OOCAHCHNH MIOpL, ecu 06 vTOM MO#KHO CYANTh NO GHCy onpeye- 
ACHHBIX POJLOB: BO MULOpe ONHTOMCHAa OTMCYCHO JIMIWb Ha LCBATH poson Goupme, 
yeM BO (lope HHKHETO MUOTEeHAa. 


Cnucok cemeticme u podve Apescecntuwmx noposd u 
hYCMAPHURODE, ONPCOCACHHUL 6 HUMNHEMUIKEHOGOL 


PAaope 


Taxaceae Betula Aquifoliaceae 
Torreya “Ilnus llex 
Pinaceae Fagaccae Celastraceae 
Pinus Fagus Euonymus 
Larix Casianea Aceraccae 
Picea Pasania 
Tsuga Quercus Acer 
Pseudolarix Ulmaceae Sapindaceae 
Keteleeria Cina Sapindus 
Abies Celtis Vitaceae 
Taxodiaceae Zelkova Vilis 
Sequoia Moraceae Tiliaceae 
Cryplomeria Waris Pie 
ane bus Trochodendraceae Gre : ia 
Cupressaceae Corte iyI ar creases 
Magnoliaceac Hledera 
Libocedrus | Amaia 
Thuja Magnolia 
Cupressus Liriodendron Nyssaceae 
Chamaecy paris Lauraccae Nyssa 
Juniperus Cinnamomum Cor 1aceae 
Salicaceae Persea Cornus 
Salix Laurus Myrsinaceae 
Populus Capparidaceae Myrsine 
Myricaceac Capparis Ebenaceae 
Myrica Hamamelidaceae Diospyros 
eke Liquidambar Olaagceae 
ean anya Platanaceae Pee ne 
Tin gelhardtia Platanus Ale 
Pterocarya iMinacene a 
Juglans Apocynaceac 
Carya ae A pocynophyllum 
Betulaceac Anacardiaceae Nerium 
Carpinus Colinus Caprilfoliaceae 
Ostria ees Sambucus 
Corylus Viburnum 
Lonicera 
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TIGhAS PPAMTILA UETBEPTIIFGHOLVO TEEPLOJLA 


2 


Toprouckas daopa 


/\in XapakTCpHCcTUKH MAOpbr cpeqHeTO MMOWeHa (TOPTOHCKH Apyc) Mb 
pacnowaraeM JaHubIMI MO YOKPAKCKUM OTJO/KCHHAM B paiione r. Crappono- 
HH HW HO KaparauckuM oTzo7KeHHAM /loHO-CanBCKOrO MesKkype4abA B palione 
cT. boubmaa Maptsmoska. K roprony, k ero BepxHeMy KOHKCKOMY ropu3on- 
TY, JOMKHEL ObITh, NO-BHAUMOMY, OTHECCHEI WH OTIOKCHHA U3SBeECTHOTO MeCTO- 
WaAXOKAEHHA MHONCHOBON PAopHl y c. ANeKCaHAPOBKH Ha p. Kppmke, koTopnie 
A. H. Kpumroposna cuntan capmatTcKkumMn. OTOT KOpOTKMI: CHUCOK WoUTH 
NOJHOCTbIO HCYePUbIBAeT MEeCTOHAXO*KMEHUA CPeAHEMHOUeHOBOH  daopst 
B }OKHOH aacTH Pycckoli paBHuHE. HekoToppe WaHHble UMeWTCA eme O pac- 
THTCIbHBIX OCTATKAX B KOHKCKHX OTIO7CHHAX B palione Poctosa-na-Jlony # 
ct. boraesckoi, 40, K comatenmo, usyuabuinit ux Il, W. JLlopodees (Bapanos, 
1950) o6Hapyskna 3QeCb AMMIb CeMeHa TpaBAHUCTHIX pacTeunii, TaK 4TO 9TH 
MaTepHaJbl HE MOFyT OLITh HCNOAb30BaAHH WIA Hamel Wes. 

Crasppowouas. B paitone r. Crasponona E. JI. Baxuuuckan (19536) 
w3y4aia COCTaB TDMbUb HM CHOp B OTMO7KCHHAX YOKPAKCKOLTO TOpMso0nta 
(B HWVKHUX TOpusouTax TopToHa), AaTUpoBanHEx B. 1. }tuxuenKo no dayne 
popaMunndep. dnecb eto Onna ompeszenena ubibya 26 poyos. 


Pinus Juglans Morus 
Tsuga Corylus Liquidambar 
Pseudolarizx Betula Buxus 
Keteleeria Alnus Rhus 

Abies Fagus leer 

Sequoia Castanea Sapindus 
Taxodium Quercus Tilia 

Fin elhardlia Ulmus Diospyros 
Plerocarya Zelcova 


Bonupmas Maptrunosnka. B paitone cr. Bornman Maprenoska, 
B /lono-Canbekom Mmeskypeape, E. H. Ananopa (1954) onpeyenusa cocTaB 
NIbIIbIbI H CHOp B OCAKaAX KaparaHCKOLo TOPU3OHTA, T. e. B OTIO7KEHNAX Cpe}- 
Hero TOPTOHA. ITH OTMOMEHIA TATHPYIOTCA PayHOil OCTPaKOA, a TAaKKe CBOMM 
MOJO+KCHNCM: OHH 3aulerarwoT Ha COAX C MHOTOUNCACHHLIMN pakKOBNHaMH 
Oncophora u nepekpHTS TrIuHAaMH C HMAKNeECApMATCKO dbayHOil MOJJIOCKOR. 
Ilo qaHHLIM, UpnBexeuupmM B padote I}. H. Ananosoii, 3yecp naliqena UbIaba 
(peBeCHHIX HW KYCTAPHUKOBEIX TOpos, oTHOcAMUXcA K 19 ponam. 


Pinus Betula Tlex 
Picea «llnus Tilia 

Tsu ga Quercus Sterculia 
Pterocarya Ulmus Nyssa 
Juglans Zelcova Viburnum 
Carya Eucommia Sambucus 


Liquidambar 


AnmeKcanu}t[popnka va p. Kpsuke. Borareiinee mecroua- 
XOMNCHHe NCKoONAcMOH aopLr y c. AsekcanApoBku B Teqenne MHOTHN AeT 
n3yyasocb A. Il. Kpmmrodosnyucm, OrncuaTKH ANCTbeB 1 CeMeHa TIPHypoucn pi 
BACCh K OTIOMCHHAM C PAYHOM MOPCKIIX MOJJIOCKOB, KOTOpaN OOLIUNO OTILOCH- 
ach K HipkHeMy capmaty. Onnako B. UW. Komecuuros (1940) cuntaet, ato ota 
(bayNa HCCKOILKO ApeBuee If YKasblBaeT 1a WpinasyieaHOCcTh  OTAOWCHUTI 
c. Arekcall[pOBRH K KOMKCKOMY TOPHB0HTY, T.c. K CaMLIM BeEPXNHM Yopns0n- 
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26 Be hh. Bak SN: A 


tt nr et a 








vam TopToua. B nocaezueit padote A. H. Kpumtodosnya (1931) no stot pao pe 
HNpPHBeTeH TIpeABapHTCALHbIM CHHCOK OnpesqeIeCHHEIX BOB, BKWIOUALOMANH 
53 nasBanna. LeKxoTropnie TONOAHHTCIbBUbIC CBCICHHH JIA XapakTepHCTHKI 
UIEKCAHIPOBCKOLM AIOPLI NaH pPesyAbTATLI CUOPOBO-TLIIbUCBOrO aHaHaa, 
ouy6unkosannbre A. A. Unrypsesoii (1950 m 1906). OObequuAA oTH WaHHHEe, 
MBL Tosyuaem cnicok 50 pozon, ompesesenunx BO diope c. AneKcaHpoBKn. 


Taxus linus Prunus 
Pinus Fagus Amelanchier 
Picea Castanea Cersis 
Tsuga Quercus Ailanthus 
ibies Ulmus Rhus 
Sequota Celtis flex 
Taxodiuin Zelcova “Acer 
Amesoneuron Ficus Sapindus 
Smilax Cercidiphyllium Zizi phus 
Populits Eucommia Rhamnus 
Alyrica Liriodendron Vitis 
Plerocarya Sassafras Tilia 
Juglans Laurus Firmiana 
Carya Liquidambar Cornus 
Carpinus Parrotia Viburnum 
Corylus Platanus Lonicera 
Betula Crataegus 


Iipineyennbie Bhilic TavHbie MO PasIHYHbIM TOPH30NTAM TOPTOHCKOTO Apy- 
CA NOBRONAIOT OXAPAKTepH30BaTL CpeqHeMHoLeHOBy!lO duopy wra PyccKol 
paBHHHI McHce TONHO, eM Diopy MpekpITyWMX oMoOx. Bee Tp uckonaempEie 
(bNOPL ABIAIOTCH PAZHOBOZpAacTHBIMH (B Hpeerax sapyca) H K TOMY ?Ke OTHO- 
CATCH K JOTO-BOCTOUNON YacTH asTO TeppHTOpun. Ho npHBexeHubIe Mareobo- 
TAHHYECKNE MATePHaJIbl, HECOMHCHHO, aloT HeKOTOPOY OOUIee NpeacTaBleHue 
© CoCcTaBe TOPTOHCKON PIopH. OOweqUHAA HMeIONIMeCA FaHHbIe, MBI WO yqaem 
IH XAPAKTePHCTHKM PAOPH TOPTOHCKOTO Beka CHMCOK, BKOYaIomui 60 po- 
NOB. OTOT CHHCOK WOKA3bIBaCT, UTO TOPTOHCKad PAOpa, XOTA MW UpelcTaBenHnas 
MeHee IOMHO, iMeeT MHOTO OOMIMX YepT c PIOpol akBUTaHcKoro u OypANrasE- 
cKoro Apycos HusKHeTOo MHoneHA. Tocuo;cTBylonlee TomoKeHHe B Hell TAK#KE 
3aHUMAlOT TEPMOMUALHHe INCTONaHble WOpOAb, HapsAAy C KOTOPHIMH NpoHoN- 
;WalOT COXPAHATLCA eCllle HEKOTOPLIC MpeAcTaBUTeIH TpOMmMyecKUX U cyOTpomnH- 
ueCKHX poyos. OxHako pasHooOpasne WocdeqHUx 3ecb BCe Me HECKOTHKO 
MCHBMe, B YCTHOCTIH TOMHOCTHW Mc4wesaiwT TponMyecKHe TOAOCCMeHHEIC. 


Cnucok cemeticome u podoe Apecechux nopod 
uoRYCMAPHUKOL, ONpedetseHHUL CO PAOpe 
mMOpmoHecKO020 ApPYCa 


Taxaceae Taxodiaccac Myricaceae 

Taxus Sequota Myrica 

Pinaceae Paxodium Juglandaceac 
; Liliaceae : 

Pinus Fingelhardtia 

5S Amesoneuron ) 

Picea ; Pterocarya 

ae Smilax 

Tsuga Juglans 

Pseudolarix Salicaceae Carya 

Keteleeria Populus Betulaceae 

Abies Salix Carpinus 
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HERHSEL PPAHTILA 





SEPBEPTHUYHOLO HEPILOFLA a 





re re a 


Corylus Hamamelidaceae Sapindaceae 
oe Liquidambar Sapindus 
ALENUS ) : 
. Parrotia Rhamnaceae 
fagaceac pirat 
7 = Platanaceae Ziziphus 
HE 
"ag s Pisignes Rhamnus 
Castanea Vit 
“‘itaceae 
Quercus Rosaceae 
: Vitis 
Ulmaceae Cratacgus 
: ) Tiliaceae 
Ulmus Prunus - 
Per ctmelanchier Lilia 
Zelcorva Cersis sterculiaceae 
Moraceae Simarublaceae Sterculia 
Morus Allanthus Firmiana 
a Nyssaceae 
Ficus Buxaceae y ve 
Trochodendr Nyssa 
odendraceac Ruseve y 
Cercidiphyllum Anacardiaceae Cornaceae 
Eucommia Rhus Cornus 
M n li . 7 ‘ . a) 
agnoliaceae Aquifoliaceae I; benaceae 
Liriodendron Ties Diospyros 
Lauraceae Caprifoli 
oliaceae 
Aceraceae : : 
Sassafras Viburnum 
L leer —y 
aurus Sambucus 
Lonicera 


Capmatckan qbr1opa 


Vickonaemiie aopbhl capMaTcKoro sApyca BepxHero MUOTeHa OBONBHU 
liMpPpOKO paciipoctpanelibl Ha tore Pycckoli papHuunt — B []puyepnomopse i 
na Cepepyom Haskase. Mbt octaHoBuMca Wa aHHbIX, NOYGeHHEIX Up usy4e- 
Mit nanOomee OoraThx Pop, He Kacasich TEX MHOFOGHCCHHEIX MeCTOHaxome- 
HUM, Tye OMpeqeeHO JIMMWb WO HeCKOIbKY BuOB. Yuukarbuolt m0 cBoeMy 
OoraTcTBy aABAneTcA u3syyenHan H. B. UWumenosoit (1954) no nuctonHm™ otne- 
yaTkam dopa c. AMBpocuesku (/fon6acc). Ke cymecTBenuo AononHAeT (ropa 
r. Raxopku, re cuOpoBO-NHAbUeBOH AHATH3 HHVKHECAPMATCKUX OTIOKeUHII 
Ont BLinoTHeH fh. H. AnanoBoll. 3uaynTebHbI UHTepec UpeACTAaBAAIOT TaKrKe 
nanupe E. H. Ananosoit (1952) 0 nimbyesoli d@uope c. Jlemuyona ua p. Tu- 
nuryp 4 qanupe I, J]. daxmuncnoli (19536) 0 marae u3 CapMaTCKUXx OTIO- 
wteHhnu Crappornouba. 

AMBPOCHEeBKa. ITO MecToHaxomAeHHe PAopH, oTKpEITOe B 1927 r., 
"acTHqHO u3syyatoch A. H. Kpnmrodosuyem u T. H. Baitkoscrot (1951), 
HO HoHaA OOpadoTka ero BHMONHeHAa Tum B 1941 r. H. B. [lmenosoit (1954). 
OtTmeywaTKH pacTHTe.IbHbIX OCTATKOB IpMypoOueHbl 30eCbh K AHH3aM TOHKOCAO- 
HCTHIX KepaMNYCCKHX TJIMH, 3aeralouluX B BepXHMX TOpM30HTaX MOIIHOt 
TOI KBapWeBbIX «MOITaBCKHX» uecKos, HlocnexHue Mo_cTHAawTCA BepxHe- 
Me€JIOBLIMH M€PreJIAMH H WepeKpbITH B paiione c. AMBpOCHeBKH KpacHo-6y pLiMn 
TIHHaMH MW J6CCOBUAUDIM CyYrIHHKaMM 4eTBepTM4HOTO Bospacta. IOrKHee 
KpOBIA NeCKOB ONycKacTCA, HM 3eCb Ha HHX HaJderawT M3BeCTHAKH cpequero 
capMata. Vicxona M3 crpaTurpadiueckoro noOuOKeHUA BMeWamllNxX C0eB 
MW cocTaBa amBpocHeBcKoll @aoppr, A. H. Kpunrrodonna u Il. B. Tnmenona 
OTHOCAT ee K CapMaTY, CUNTaA HaNOOee BEPOATHBIM, YTO OHA COOTBETCTBYCT 
JWFKHCMY TOPHZONUTY 9TOTO Apyca. 
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TimaTeipHoe W3y4eHie COOpaHHEIX B Kapbepe y c. AMBpocHeBKM MaTepia- 
aon no3pomnao H. B. Ilumenospott sareuith 138 Buyos, B 4YNcHe KoTOpLX 
uMeroTca =06pesicrapiteiu 97 posoB ApeBecuLIX NoOpol U KyCTAapHHKoOB. 
A. H. Kpumroposua u T. H. Baiixopckas, kpome onpexenenunx UH. B. Iln- 
MeHOBOH POOR, UPUBOAAT ee oMN pow (Firmiana), Tak 4TO OOUMH CHHCOK 
BkIOUaeT 08 pomon. 


Populus Prunus Parrotia 
Salix Cassia Rhus 

Myrica Gleditschia Muonimus 
Pterocarya Sophora Celastrus 
Juglans Robinia “leer 

Carya Machaerium Sapindus 
Carpinus Anacardium Ziziphus 
Corylus Cotinus Rhamnus 
Betula Quercus Vitis 

Alnus Ulmus Sterculia 
Fagus Zelcova Firmiana 
Castanea Ficus Daphne 
Fothergilla Cercidiphyllum Acanthopanar 
Spirea Magnolia Alangium 
Pirus Persea Cornus 
Sorbus Benzoin Bumelia 
Micromeles Laurus Diospyros 
Amelanchier Daphnogene Rauwolfia 
Crataegus Liquidambar Apocynophyllum 
Rosa 


KHaxospra. E. H. Ananosa u3yulsa CocTaB HLVIbIIb WU CHOp B HMKHe- 
CapMATCKHX OTIOMeHMAX (TEMHOIWBETHLIC WoOBaThIe CYPIHHKM i TJIMHH). 
NpolisenHHX CKBasKHHaMH B TolMe /|Helmpa, HeCKOJbKO HIKE TY. HaxoBkH. 
Xora HenocpeycTBeHHO B KepHe dayHa He Obla OOHApyKeHa, ONAKO B COCCA 
HuX paiionaxX Take Ke MOpOAb CosepKaT HUWIKHECAPMATCKUM KOMIMVIEKC way- 
HHI, Aa Ha KOPeHHBIX CKNONAaX DomuHb /[uelpa UX HepeKpbiBaloT AaTHPpOBAHHbe 
thayHoil cpeqHecapMaTCKue TINH C Wpocnoamu WecKkoB (Ananora, 1952). Ta- 
KUM OOpa30M, HUKHECapMaTCKH BospacT usyyenHHIxX KE, H. AnanoBol oT10- 
SKEHHH ycTaHaBIMBaeTCA He3aBUCUMO OT PIOPUCTHYeCKHX MaHHbIX. ITH LOpo- 
bl OKa3zaINcbh OVeHb GoTraThIMM WIIbUOU UM CmoOpaMH, NpuvawlenKanMMn He 
Menee vem 53 Bunam. B ormwane oT aMBpOCHeBCKOH MAOpHl, 3ecbh OOHAPyKeHO 
HONbWIOe YHCIO POAOB XBOMHDIX, OHAKO MbI IiMeeM BCe OCHOBAHHA Tpemrosta- 
TaTb, 4TO WaHHoe ABMeHHe CBAZAHO HC CTOAbKO © AeNCTBUTeCIbHO HMeBILNUMH 
MCCTO Ppa3INYHAMH B BEPXHeEMHOMeHOBON dope JJoHerkoro KpAKa WH WKHOTO 
ckuloHa YkKpaHHCKOrO KpuCcTaNHYeCKOrO MaCCHBa, CKOAbKO © pa3sMTHbIM 
XapaKTepOM HCCICLOBAHHHIX PaCTHTeCIbUbIX OCTATKOB. Ilo nanupm E. HH. Ana- 
HOBOM, B HUKHeCCAPMATCKNX OTMOMeHUAX /luepa yCTAaHOBNeHO MpHcyTCTBHe 
31 pona [peBpecnblx H KyCTaPHHKOBbIX TOpod. 


Pinus T rachycarpus Betula 
Picea Myrica silnus 
Tsuga Pterocarya Fagus 
Keteleeria Juglans Castanes 
Sequoia Carya Quercus 
Taxodium Carpinus Ulmus 
Gliptostrobus Corylus Celtis 
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HIGRHAH CPAHHUA UWETREPTHUHOLrO HWEPHOJIA 29 
ZLelcota leer Nyssa 
Parrotia Sterculia Fraxvinus 
Platanus Lleagnus Viburnin 
flex 


jALemufoBpo. Heckoubko sanajnee r. Haxoskit, na p. Luaurya, 
b pawone c, Jfemugozo, EK, H. Anauona (1954a) n3yyara cocTaB MbIbUb 
cUOp B CpeqHeCapMaTCKIUX OTO/KCHHAX, JATHPOBAHHEIX ayHoll MopceKHXx 
MouuocKoB. [[butbua Apebecubx I KycTapHUkoBHX TOpos Spa OOnapynena 
‘Mb B HeOOMbUIHX KOMMIeCTBaX. Beero 3yech Opto yeTanoBseHo 11 ponon. 


Pinus Carya Quercus 
Salix Curpinus Ulmus 
Pterocarya Betula Sambucus 
Juglans Alnus 


Urappowods, Capmarcrue orstoxenun 6 MpesqkapKasbe (upeyctas- 
“ICHHBI€ OTIOKCHIAIMH MOpPCKUX (allt) Opin u3syyenbr EX. Jl. Sarkanuckoit 
(19536) B paiione r. Crasponous. Eto 6p1a o6napyaeua ubiEya 25 posoB 
XBOHHBIX H JHCTOMAANbIX NOpo, HapAy c KOTOPBIMIL OLLTa OTMeC4eHa TaksKe 
Mbvibya BewHosetenbix Magnolia uo Laurus. 


Pinus Corylus Morus 
Picea Betula Magnolia 
Tsuga Alnus Laurus 
Keteleeria Pterocarya Liquidambar 
tbies Juglans Rhus 
Sequoia Carya efteer 
Taxodiui Fagus Lilia 
Carpinus Castanea Nyssa 

Ulmus 


NOTA B AAUHOM CHYGAC NC HCKALOYCHa BOBMOARHOCTH IpUNOCa IbLeLbILbI 
¢ Habrasa (aopa KOTOPOLO B LTO BPM YAKC, 1LO-BILENMOMY, J[OBOALUO Bila- 
WUTCIBHO OTJUITATach OT Qiopsr Pycckoii paBHUHH), MpucyTcTBe B paiione 
c. AMBPOCHeBKI ABYX BUOB MAPHOJM If OMHOTO Bia MaBpa yRa3brBaer na 
TO, YTO WpeCTaBUTe HaSBAHULIX POAOB ABIATUCh JOBOJbHO OOSIUHHIMH 
paciIpOCTPpaHCHHBIMIL DICMCHTAMILT CAPMATCKOIL MAOPHE 1a OO.TbINOM WpocTpatt- 
cTBe tora PyccKoill paBmirtor. 

Hak 3BecTHO, HMCIOTCH JLOBOLUO MHOFOUNCAeHIIbIC yRa3zaunn Ha TO, 4TO 
(PII3ZiKO-reorpamuueckue yeuoBust ua tore EBpomeitcKoit wactu Hammeit eTpatbl 
HCHBITHI BAIN B TCTCHNC CapMATCROLO BEKA JLOBOMbUO BHAUHTCLBULIC H3MCHC- 
tt. Byactuocrir, ro jauapm '. UW, Auaimonoit (19546), 6% cpeimesy capmaty 
OTHOCHTCH Hayao ocTemmeumsn piuepuoMopba, pactTiuter bull LOKpOB KOTO- 
POro B IpPeNEIAY Ue IIOXI HOCILE B OCHOBHOM Jlecnoil Xapaktep. ITH ABUCHIA 
H@ WaXOMHT CBOerO OTPaKCHHA B TpuBeCHUDIX BITC 1asreoOoTAHHYeCKHX 
MaTepHadaXx, HO-BUJIMOMY, B CBA3IL © TEM, UTO HE TOTHKO TanOoNee MOAHO 
Usyuennast propa c. AMBpocueBRI WT. KaxoBkit OTHOCHTCS K HIGRIeMY CapMa- 
TY, HO, BEPOsTTHO, INTAKUCCAPMATCROM ABAeTCA WU .lopa Crappotoapy. Wro are 
KaCaCTCH HCCOMHCHIIO CpetuecapMaTckKolt opor ¢./Lemiugona, TO OILYOSUTROBALH - 
HbIC TAHHbIG NAPAKTCPUBSYIOT CC 1aACTOLEDRO ILCIOJTHO, UTO OHA HE MOAT CHIL 
TATHCH WOKRABATC.TOM CHCTBUTCIBUO ITpocurewnero B cepemuue capmMata 
OOCTHEHILE “recoil slo pur, 

Takum o06pa3om, JOCTaATOUIIO HOTHO OXaAPAKTEPHBZ0BAILHOT — ABLLLETCH 
UME Dtopa twinKuero capmata. Daopy ¢. AMBPOCHeEBKIL XOPONLO {LoTOsUAeT 
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(elopa paktoua Haxosku, OTHOCHINaACH K OUeHb OAM3KOMY (XOTA MH HECKOUbKO 
OTHHVAIOUIeEMycCA 1O reoMopdouornuecknmM ycuoBuam) paiiony. IlonHoe or- 
cyTCTBHe B aMBpOCHeBCKOH lope XBOUMHLIX, TAK XOpOMO WpeycTaBeEHHbIXx 
B paiione r. HaxoBKi, 10 BUAUMOMY, OHO OBITh pacteHeHO Kak CyyanHoe 
ABMeHHe, OOYCNOBIeEHHOC TEM, UTO 9Ta PAOpa U3y4aIaCh AMWIb WO IHCTOBHIM 
oTHeyaTKaM. B mpabHnabHoOcTH TakOTO TOAKOBaHHA Hac yOeniyaeT PakT Oosb- 
NIOrO YYaCTHA XBOUNEIX H BO PIOpe capMaTCKUX OTMIORCHH Crappouosba, Tle 
kK TOMY 3Ke 13 OlpesesIeHHEIX ceMu powoB Coniferae MecTb POAOB ABIIAIOTCH 
oomuma c Kaxopkol. CymMMupyA aHHbe TO TpeM WepeaHCcJeHHBIM HM KHeCAap- 
MATCKHM @JopaM, HWouyyaem cuucoK u3 77 ponon, MpeycTaBuTeAM KOTOPHX 
OBIH paciupocTpanHeHbl, BepoxATHO, 0 BCemy Jory Pycckoil paBHuHit. ITOT 
CIHCOK WOKa3bIBaeT, UTO HWKHNECApMaTCcKaNA MAOpa MO CocTaBy BXOJAUIHX B Hee 
posqos oyenb Guuska K TOpTOHCKOH. HeckombKo Goubmee yyactne B Heli cyO- 
TPOUNYECKHX WH TPOMNGeECKNX POFOB HE BUOCHT NPHHUNMNAILHBX pasAWIWit 
BR COCTAB MAOPLI VTUX APYCOB. 


Cnucok cemeueme 


uo KRYCMAPHUKOG, ONPeEPeACHHNUE 6O PAope capmameKxrovee 
aApyca 
Pinaceae Celtis Sophora 
Digs Zelcova Robinia 
Piven Moraceae Machaerium 
T'suga Morus Anacardiaccae 
Abies Ficus Anacardium 
Keteleerta Trohodendraceae Cotinus 
laxodiaceac Cercidiphyllum Rhus 
Taxodium ; ; 
Magnolia flex 
Glyptostrobus 
PAauracede Celastraceae 
Palmae KE | 
ee Persea uOnYMUS 
rachycarpus te 
j YCarp Ponearn Celastrus 
Salicaceac Lainie Aceraceae 
Populus Daphnogene Acer 
Salix Hamamelidaceae Sapindaceae 
Myricaceae wit so 
) yey Liquidambar Sapindus 
Myrica Parrotia 
. . : Rhamnaceae 
Juglandaceae Fotergilla 
; Ziziphus 
Pterocaryu Platanaccae 
Rhamnus 
Juglans Platanus 
Carya Vitaceae 
cee ae Rosaceae Vitis 
Betulaccac Suit ie 
Spirea ee 
Carpinus Pyrus Viliaceac 
Corylus Sorbus Tilia 
Betula Micromeles Stercullaceae 
cllnus Acasa: hier 
clmelanchie? ‘Gomeulia 


Fagaccae 


“uw pogoe 


Cratacgus 


Opececnhshxr nopodg 


firmiana 


Fagus Rosa 7 

Castaneu Prunus rhymelaceae 
Quercus Leguminosae Daphnae 
Ulmaceae Cassia Eleagnaceae 
Ulmus Gleditschia Fleagnus 
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HIGNHAH PPAWHILTA YETBEPTIUUHOLO LIEVITOSLA pk 
Araliaceae Sa potaceae Apocynaccac 
Acanthopanax Bumelia fi 
‘ Raunwolfia 
y e creat » 1 

yssaccac L:benaceac -lpocynophyllurn 
Nyssa Di 

ALOSPYTOs Caprifoli c 
Cornaccae sci 
Alangium Oleaceae biburnten 
Cornus Fraxinus Sambucus 


Mootuyeckan diopa 


HlaneoOoraunyeckiue MaTepNadbl WO OTMOAKeHHHM MaOTHYeCKOrY Apyca 
HU3BeECTHHI AHWb 10 paliony rT. Oxecchr, rye OHH BO MHOLVHX HyHRTAX Heyyasich, 
A. H. Kpnmrodoniugem (1910, 1912, 1914), 1. UW. Hopodeesnm (1951, 1955a), 
a takawe HM. I. Boponosott n A. A. Unrypsesoit (bapanos, 1954). 

bonbpmoh DODoutran. DxAopa us MOIOTHYCCKNX OTMOMeHI BOOTOM 
WYuKTe Hanbotyee NOHO U3syuena. OTaTOneHHA MIOTHCA IpeHCTaBIeHb 3j[ech 
3OUCUDIMH PIHAMH C IpOCJOAMI IeCKOB, KOTOPLIC B OTCAbHBIX MecTax Ha- 
CDHUCHDE PaCTHTCJLHLIM JeTPITOM; B TAHNAX HalijjeHa @ayHa MOPCKNX MO’- 
TIOCKOB Mo0THYeCKOTO Apyca. [Cannnt NowcTHatawrTcaA BepxuecapMaTCKIMI 
OTJO;KCHHAMU (aTHPOBAHHEIMH PayHOH) it MEPCKPLITH! MOHTHYECKNMH H3Becr- 
HAKAaMH, TakKe coyepRaMuMU THUMYHYI ayHy MoJaocKoB. Takum oOpa- 
30M OTHOKEHHA C PAOPOH, MpeNCTABAAIOWNe JeAbTOBYIO Manto, WaTHUpyrlorcesi 
BriouHe HajlenKuo. Il. UM. Hopodees (1955a), us yqaBIMuit pacTuTeabubie octTar- 
KH B DTOM MCCTOHAXOMMCHUH, MIPUBOIT cuMncok 78 OUpejleeHHbIX 30ech Popm, 
b KOTOPOM ykKa3aHo 19 pojlon 7ApeBecnbix HW KYCTAPHIMKOBBIX MOPOI. 


Pinus Morus leer 
Tsuga SINOMENLUAMN Vitis 
lbies Liriodendron Aclinidia 
Salix Prunus Aralta 
Carpinus Cotoneaster Cornus 
Betula Rubus Sambucus 
Alnus 


Ceiimenu un Mappunosra. B. VU. Bapanop (1954) 8 cxocii 
CBOMHOH padoTe NpuBoUT pe3syubTaTH, Womtyaenupe H.W. Bopouonoit, nay- 
YaBMeH MHCTOBBIC OTHEYATKM B M9OTHYECKUX OTJOMeHHAX, OOHARAIOMNXcs 
B ABYX WyHkKTax No XapanOciickomy WumMany y c. Ceitwenn u no ‘Tusurysn 
ckoMy JuMany y c. MapbxanopKu. ITH AaHHbie CyMICCTRENHO OUOMUAIOTCH ONT- 
peleTeHHAMH TBVIbIB, Wpon3speycnnbtmn A. A. UvrypacBoll, Ww ceMsan, Ipo- 
u3peneHubmun Il. MW. Jtopodeensm (ram se). B orux myuKTax yeranoBseno 
MIPNCYTCTBNe OOTHINOTO YICHA BULOB [PeRCCHEIX I KYCTAPUNKOBIX HOpo.l, 
OTHOCAHINHXCA K 24 ponam. 


Pinus Caurpinus Riubus 
Picea Betula Crataegus 
Tsuga nus Prunus 
Abies Quercus Rhus 
Populus Ulmus Vitis 
Salix Zelcova Tilia 
Juglans Liriodendron Fraxinus 
Carya Cotoneaster Sambucus 


OObeHNAAH Wanuble BCeEX aBTOPOB U0 MOOTHCY OKpectuocTell Tr. Ozeccn, 
MDI TON ydaeM Ji XapanKTePpNCTUKH MIOTHYeCKOH MAIOphI tora Pycckolt pawuit- 
Mbt CHUCOK, colepKamnit 380 pojon WpeBecuhix W KyCTapHUKOBHIX Topo. 
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9 BIE EP aL Sy R 


et a Se es cece a i a a a - = —$ 


Cwaeeur Ce wedeme uu pe JQur Oo PeCcerHd r nOpo Oo 
wor YyeoM a pHUnR OC, OhR pe Oe€ te WH obs 6.0 p (Ope MAOM UNC CR Oe O 
HPYyek 


Pinaceae l linaceae Aceraecae 
Pinus Ulmus _teer 
740, r i eae Pe, 
: cea ZLelcova AG LNeGAD 
Psuga \Moraccac pve 
Abies 
— Morus Tiliaccac 
Salicaceac : 
Menispermaceac ae 
Populus Sinomentum 
ie Sp Dilleniaceae 
| Maegnoliaceae eee 
Juglandaceac 13 . Sond Aelinidta 
triode On ; . 
Juglans oa Las Araliaceac 
[ies Rosaceac ee 
arya wbratia 
Cotoneaster : 
Betulaceac ast Clornaceac 
C Rubus ( 
arpinus "Ornus 
B ‘ Crataegus 
eluta Mer NAaAn 
Prins Oleaceae 
clinics utes aie 
¥ Anacardiaceae PEE? 
favaceac ipa 
on Dias Capriloliaceac 


ae Sambucus 

Hlockoupky ovTa Quopa M3ydaTach pasUNGHbIMW MeTOHAMM — OTT pe/lesTA- 
Meb ANCTOBLIC OTHCUATKH, ILTOTbT WH cemeHa, a TAKIKC NLLIbWa, MbrE HMCCM OC- 
HOBANHe ZYMaTb, UTO TWpuBesCHHLIMH MaTCpHagTaMH OHA OXapakTe pusoBalla 
CCHH He © UCdepMbIBAIOINeh, TO BEC Ke C yoctraTounoi nommoToH. Looromy Bbt- 
HAUeHNe 13 CC COCTABA OOMbILOTO TCA POMOB, XOPONLO TpeACTABACHUBIX B Cap- 
MATCKUX OTIORCHNAX, 1 CIUELHOe COKpalyenne OONETO MHCLa POJLOB (c 79 JLo 
30) MbrMeeM BCC OCHOBAHITL paccMaTpuBaTh, KAR YRABANNEe Ha JCHCTBUTCADHO 
HponcmeMiee O6EATEHE AeCHOL PLOpLL, 


Miopa KuMMepulickoro Apyca 


B MpoTHBOHOTO/KHOCTh MHOUCHOBDIM OT-LOAKCIULAM, KOTO PbIe B Haleod.10pu- 
CTUUCCKOM OTHOMCHHIT B OOIEM XOPOINO OXapaKTCPHBOBAULI, WIHTOMCHOBBIC 
ORIOSKCHUS FORKRHOM MOTOBIHbE PycckoW paBHHHbl WaydeHbr TOpas]lo cradec. 
Hpeate Beero IpHuxoOMUTcA OTMeTHTD WpoOdeA B OTHOMEHHN NOUTIICCKOTO 
spyca. Jira nontuseckoro Apyca paBuluNol acti Iipnuepnomophsa HMcIoT- 
eM clith O§¥eUb CKyANEIe yKasauus B padote i. H. Auanosoi (1954 6) u saTem 
NeOO-THHTOH CIcOk BI{oB, Olpenetenupbrx JL. UW. Jlopopeespim B COAX C Mo- 
nodacna pseudocatillus Barb. 13 o6uamenia y 03. AAyx B MsmanitpeKoit 06- 
naeti (Jlopomees, 19506). 

Kpatkne CBee 0 COCTABE DJLOPHE CLCAYIOULCTO, KUMMCpHhicKoro Apyca 
onyotuibopanb Betatee A. Y¥. Jursimenko mB. RK, Hleakonoll (1956). Aproppt 
UPUBOJUIT PCBYALTATLE OMpPeACACIILA OOTOMKOB KPCBCCHHBL, CHOP He NDETBITDE TTS 
MHMINCTHX OTOSKCHUT, WOCTILTAIOULNX I TOKPbIBaIOMIX  AKCMCZOPY ANE 
HAACTH KUMMCPHICKOTO BOZpAcTAa, a TAKE BALCTAIONULNX BOITHX PytaxX BBE 
ANHS WW Hpocroen. OTH TANTbIe IEPILBECH bE B OOOOMTCHUOM BITC [WI BCX ASY- 
MEHHDIX paspeson, pacio.stomeunbDx B ceBepiLom IIpuasonne, ua HKepuenckKom Tt 
Vawauekom 1oclvoctpobax IB UpUuRYOANCKON HI3MCHHOCTH. Oech VCTAHOB- 
reno ipneyteTBHe 80) pOLOB ApeRCCHBIX HOPOLL HW KyeTa PHN ROB - 


| poe UepeuitCAeHHbrx POAOB, B CTATHE TPH ROAATCH CIC Cedrus, Podocarpaceae 
iW Ginkgoaceae © YRA3anTeM, UTO TDL bial ITHX pacremuit Moraa ObiTh UpTHeceira © Ranka3a. 
Vapour OTMCUCHHOIL ABTOPAMM ITOXOM COXPAANOCTH NELIDUDE XBOHHHTX OUpeedeHHe ITHX 


(opPM BHIBEIBACT COMTTOHTIG, TAR ARE KAR TE YRABAITC HQ TDETBIY Keneelhardtta. 
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a 

Pinus Carya Zelcora 

Picea Carpinus Morus 

Tsuga Corylus Liquidambar 

tbres Betula Rhus 

Nequoia allnus Ilex 

Taxodituim Ostryu Lruonymus 

Salix Fagus “Acer 

Meyrica Castanea Tilia 

Pterocarya Quercus iVyssa 

Juglans Ulmius Cornus 


Bospactaput avastorom KUMMepUicCKHN oTao7KeHMi IIpiuepnomopha ua 
BOCTOKE paccMaTpuBacCMOM HAMM TePPNTOPU ABILAeTCH Oataxanckan Tosuta 
IIpuxaciitiickoit uusmMeunoctit, a Ha CeBepO-BOCTOKe K KHUMMeCPHuHCKOMY sApycy, 
HO-BAJIMOMY, C.TCHYCT OTHCCTIT UMKHNC TOPI3OHTH IPCCHOBOAUBIX HEOTCHO - 
BAX OTLOKCHIT, HMPOKO pa3sBuTHx B Cpequem Torsonpane m B 6acceiine 
Kamo. 

3 Cpennem Tloposurpe MOPCRHE AKYALHLIPCRIHC CON MOSCTUTAIOTCA MOIH- 
HOW TOSINCHE MpeCuoBOs{HbIX OTOAKeHIIT, BEeTeHHEIX A. I. Mas3aponinuem 
B CAMOCTOSTCAIBUDHL «KMHCIIBCKHH TOpuz0HT». Te Barcka3nrBasch Ope eeHHO 
0 Bospacte store ropnsonta, A. tl. Masaposuy cantaa, uro ero caestyer II pit- 
PAaBUMBATL GHIOO K WusaM akyarpuia, In60 K nOUTy» (1936, cTp. of3). 
i. B. Musanoncrnit, ipoussoguapurssit HicceyjoRanua B Corspauckom Tovoas- 
KDC, COMOCTABAAA PASBIUTHIe 31CCh NOMAKTGTLLIBCKHE IPCCHOBOTUBIE OTIOZKC- 
Hs C RMHCPCKHM POPH30HTOM, CuntTad BEICKasannoe A. I. Mansons (1925) 
UpeMo/ro-ReHNe O NX BOSpacte HempaBHABHBIM, On MuMerT «...HeT HIKAKIX 
OCHOBAMMH JU OTHCCCHI FONOMACBCKUX It KanUTIpCKNX HeOreHoBLIX oTMO- 
KeHME K MOOTHCY. Kak MBI YBIIIM 113 Ratpuelimrero paccMOTpeHllA, BO3BPAaACcT 
IX CKOPCe MOHTHYCCKHH, a MOKCT GLITH KAMMeDpHiickuit UW asrKe wiiKHeak4a - 
PPLAPCKUT IN BeCbMa OsuaKUt K aKVaTBLTy» (Mianoncruit, 1935, cTp. 195). 

A. B. Muprosna (1954), yaenoupmasa mnoro BHaManua H3y4ueHHio Kahno- 
SONCKUX OTTOACHHIL GABOIKLH, YKASHIBACT, YTO B ABYX cClyaanAx (B daBpolmKne 
nna Camapenoit elyxe) Koncerariponan dart NCPCKPHITHH KHHCIBCKIX OTJIO- 
/KCHIUL O03 BILTUMOLO HepepLBa OUCHb CX OAABIMI TO JMTOMOPNGCCKOMY COCTaBy 
MINHAMU, COLCPAANUIMU THIMGHYIO aKTaPBUIbeKyIo dayny. Craxpormm3aupys 
KUHL DCRHEG OTOFRCHUA © OaaXauCKOil TOMI IIPUKAaciMuckKOro mromena -, 
A.B. Miprora cunraer, uro Hakontente HX OXBATLIBACT TITEL npomewmky- 
TOR BPCMCHIT OT CCpPeMHD MWIHOMeHa TO Wavata akuarpuibcKoli Tpanerpeccun. 
1} aroit ake CTAaTLe HMeeTCA yKa3anue, YTO KYyOHINeRCKIe TeoaOr cUUTaTOT 
KIMMeCTbCKUI TOPNSOUT (Palas bubiM BaMeWCHHeM AKTALLIIBCKOLO apyca, 

B oruomenunm Bospacta 6osrapcKoit Tommi Gacceitua Kamu, Tr. e. mpecno- 
BOAUDIN OTTOACHINL, MOLCTHTAIOUIIX MOPCKHe AKTATELILCKNC CON, BBEADI 
PeONOTOB TAKAE HECKOAPKO pacxozatca. Tax, IT. B. Kirpeanon (1948) percka- 
AbIBACT MHCHHe, UTO OUA Le AWpebnee cpeuero WiIMOWeHA MOB UWGKHCIT CROCK 
uaCTIE MOAKCT OLITh COMUOCTABLeHA C KHNCIDCKUMH OTAOIKeEHIAMI Kyit6nnmien- 
CKOTO GABOIDS, BOPXUH FRE CO UACTh ABIIACTCA KOHTHHCHTAIBNDIM auasio- 
TOM Jaryiiio-MOpcKix oOpasonaumil akuarpripcKoro apyea. I. WM. Dopenkuit 
(1956) Berio WpecnoBorNyto TOAKVArLIAbCKy10 TOTOLY B Oacceiine KHampr Hapur- 
BACT KINICTbCKON CBUTOH MW OTHOCHT ce K cpeqHemy TAIMOWeHY, He CBA3hIBan 
C AKYVALLLIDCKIIM BCKOM. 





‘HE. UH. jlopodees (19566) nenpasusanno n3aaraer upeactapnenm”A A. B. Muptrosoi 
0 BOSPACTC KNHCIbCKNX OTOAKCHHH, ABHO ONINOOUITO IpPNONCH BAN Cit BKTIOVCHITYIO B CTATLIO 
HpHBeeHHyIO BHIe wtaty FE. 3. Muarsmanoseroro. 


3 Tp. Mu-ra reorpagny, pin. 77 
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Hmerommeca B HacToAMee BpeMA HateodoTaniueckHe Mate pHaAbI WO RUHCsLb- 
cKO u SourapcKol TOMMAaM WO3BONAIOT CUHTATb, ITO TpaBW.IbHOI ABIACTCS 
TOUKA 3pCHUA TeX HCCHEMOBaTeeli, KOTOPHIC HUAKHIOW YaCTh 9THX TONNE Cuit- 
valoT BO3PACTHDIM aHaATOTOM KUMMepHiiCKuXx (6auaXaHCKIIX) OTIOMCHIT, 
a BeCPXHIOIO — aKYaLblJEbCKHX. 

OnyOmnKoBanuble MareoboTaHiyeckie MaTepHadbl MO KUNCAIBCKIUM OTJO- 
;KCHIAM (ILO-BIJMIMOMY, BbIeATh OOTLapcKylo TOMMY Kak KAKOC-TO CaMO- 
CTOATOUbHOe OOpas0BaHHe NET AOCTATOYHEIX OCHOBAHHMH) UMeHOTCA B WACTOMILCC 
BpeMA 110 TpeM ITyHKTaM B HWKHeEM TeveHnit Hamp (B pahowax PadHon Cnuob0- 
‘wt, HaGepesnerx Ueauos un y Kamexnx [loasu) 1 10 WByM YHRTAM B paitone 
KyiiOnrmenckoro nogqox panudanima (y moc, OrBarHoro I B sHury Ax). 

Pronank Cao6o0 a. B vTOM yHKTe KHHCILCKHC OTOARCHHA Ipest- 
CTABIICHBI TOMEI GEPHBIX 1 CEPbIX TOHKOCAOUCTHIX Ti © MpOCOAMH Mec- 
KOB, COMCPKAULAN IMHSHI PACTHTCALHOTO eTPUTA. DaerawoT OHM Ha pa3MBITOIL! 
NOBEPXHOCTH HEPMCKUX OTAOKCHHH I MCPeKPBITLE TOMI UeTBC PTHYULIX ee - 
COBHINEIX cyrannkos. B HWKHHX LOPNZ0HTaX TIM OTMeHaIOTCH Hpocsdoll 
CHC PHTOBHIX KOHKpelytit, COMePAALIN MHOFOUNCACHHDIC OTMedaTKH AHCTbOB, 
PAHUb! ke H HeCKH Gorath WHAbON 1 ChOpaMH. ITH OTAO7KCHUA B TeTeHHe pA- 
a wer usysamuc, B. M1. Bapanospr (1950 a 1954), a B Mocaequee BpeMA Hamu. 

B pabotax B. UM. bapavoBa UpuBOANTCH CHMCOK ONpeACIeEHHEIX Bech NO 
JMCTOBBIM OTHe4ATKAaM, IIbIIbIe 1 cropamM 69 BUOB, B OCHOBHOM [[peBecHhIx 
HOpoj, H KycTAapHUKoB, OTHOCAMIUXCH K 28 powam. B 1955 r. MbL IponsBeaH o- 
HONHUTEILHOC H3yTeNHe COCTABAa LbLIbUbI iM CHOP BYTOM 7KE paspese. Cnoposo- 
MIbUCBOMY aHalu3sy Wokpepraduch Kak OOpaslbl TWH, BMeINaIOMAX CHle- 
PHTOBBIC KOHKpeWMIl C OTHeYATKAMII JINCTbEB, TAK MH BBIMNCTeKAMe CON. Jars 
BO3MO?KHO OOeC MOMHOI XAPAKTePUCTHKH YTHX OTAOPKEHHIE B KaK OM NB 
OOpasllOB NOACIMTHBALOCh BHAUNITeIbHOe KOAHYCCTBO IbEIBIDE Wo CHOp — OT 
4000 n0 15 000 nermbneBnx sepeH. ITO MO3BOJIHTO KPOMe poJOB, ONpPeACICHH DIX 
B. VV. Bapanosnim, ycTanoBHuTh IpHCyTCTBHE 3(eCh elle 13 HOBBIX POAOB HU NOjI- 
TBCPAUTh GSONLINHHCTRO CeaHUbIX paHec oMmpeqeaenH. Vakum o6pasom, 
B HACTOSINee BPEMA JH KHHCABCKHX OTAOAReHHH PrrOuolt Caro060br yoTanoB- 
neHo mpucytetaHe 44 poma Wpenecuhix Topo Wt KYCTAPUNKOB, 


Taxrus* Carpinus Cotinus * 
Pinus Ostrya * Rhus 
aria” Corylus Ilex 

Picea Betula leer 
Tsuga Alnus Rhamnus 
Sequoia* Fagus * Vilrs 
Libocedrus * Castanea * Tilia 
Chamacecyparis * Quercus Nyssa * 
Populus be umus Cornus 
Salix Zelcova ebrbutis * 
Myrica Menyspermum Fracinus 
Pierocarya Liquidambar * Viburnine 
Juglans Sorbus Lonicera 
Carya * Prunus 


IipumMeyaune, BBEBLOTKOH OTMCUCHEE poset, VeTatOBSLCHH BIG TOS bRO TO TatilHM 
OPC; lecTeHI AM, 


Hadepenune Gerum u KHanwenrue Lows oe. Ruriesth- 
CKHC OTAOFKCHUS BOOTUN TynkTax usyyasmicn KE. iH. Auanopoit, olyONKOBaB- 
eit OOOOMICHULIC PO3BYUbTATH OTUX padoT Ge3 IpHBeCHHH KROHKPeCTHOX Tan- 


HEX 110 OTHeTbHEE paspesam (Auanopa, 1996). Momuocrh s3yuenlpix oT.10- 
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ROHILE 30€Cb BCCLMa 3naUHTe BHA (40 90-—95 1), no tra OCHOBAHITL JEITOMOTH- 
TCCKMX MPH3HAKOB OH pasyemmores I. H. Popeukum (cm, Atanopa, Tam ac) 
HaTpH POPH3Z0HTA: HICIIMIHCKIL, UeTHUACK HWW CoKOmBCKUE. Io JTAHULIM CIt0- 
POBO-NBLIBMeBOrO anacti3a, ITH OTLORENHH TAKRE PasleAOTEH Ua THA Lropii- 
SOUTA, 13 KOTOPLIX niaHO (1 KomaeKc I. Hf. Attanosoit) COOTBCTCTBYeT 
NCHIMITCKOMY TOPUBZOUTY IL HIGRHeI GacTit 4eTHUHCKOLO, Cpenaitir (IL xomar- 
gene Fe. Uf. Auanosoit) — nepxueit yacty SCTHIUCKOLO TOPH30HTAa, a BeEPXHHii 
(III komuosexc EK. If. Anaosoii) — COKOABCKOMY TOpusonty. 

Ilo (blo pHeTHYeCKOMY COCTaBY IePBbIC Ba KOMMIeKCAa B OOMIEM {OBO.ADHO 
OJU3KU Ipyr kK APYTY, a TpeTUH CHABHO OTwzuYACTCA pe3skKHM COKpamennen 
MHC RXONAIUX B HELO POFOB 3a cUeT BHIMACHHs COU_UTIUCTBA Te pMOII-Th- 
HbIX OJICMCHTOB. 

B cocrase I Komuaenea K. H. AvaHoBa yRasnrBpaer cHeaviongue 18 poston 
APCBCCHEIX TOPO} If KycrapiHitKon. 


Pinus Sequoia Olmus 
Larix Salix Liquidambar 
Picea Juglans _leer 
Tsugu Betula Tilia 
Abies cllnus -Vyssa 
Keteleeria(?) Quercus Lonicera 

Bo TL nomiuaence ROTATICE TBO — OLLPCSLONCHELBLX POOR  joeTHTaer PS. 
Pinus Pterocarya Ulmus 
Preea Juglans Liquidambar 
Psu ga Carya Flex 
lbies Carpinus Fuonymus 
Aeleleeria Corylus _fcer 
Sequola Betula Tilia 
Vaxodiun Alnus Vyssa 
Seladopitis Fagus Diervilla 
Glyptostrobus Quercus Lonivera 
Salix 


HecMoTrps# Ha 3uauuuTedpibre PAST B ROTUYECTBE POOB, yeTranoBner- 
HiIX B COCTABe STUX KOMUACKCOB, ONB0CTH ILX ovesuia. AB tom mB apyron 
ROMIERICKCG OTMCYeHBE Take XaPaRTCPHBIC POAbI, KaK KaTedeepus, CCKBOH#, 
Opex, JMKBHAamMOap, tucca, 1 MOsKITO AYMaTb, 4TO lipu Gonee NeranBHoM 3 V- 
TCH OTOACHHIT PasUIGUA MesRIEY WitMI CTAaHYT 3HAYWHTeIBHO MeHbie. Co- 
JOCTABIUIA CIMICKU poo u3 Toit IL Kxommeexcorn ¢ AAUHBIMEL TO OTLOSREHILAM 
Priduoit Crodoynr, HETPYANO YOCMNTECA BTOM, ITO B OOOHX paiiouax il peqeran- 
TCH OME It TOT sKe PIOPHCTHYeCKILLT KOMTICKC. VInetomuecs MesRiLy CMICKAMIt 
Pas UTIs HO HOCHAT TIPU acl bHOro Xapaktepa. AK romy sxe postr, KOTOPHIe, 
OVO yeraroBsenh p OFHOM PpalloHe, OTCYTCTRYOT 1 APYTOM, Bcc 6e3 HeKAw- 
TCUIUL OTFPeCICHDE HO HAXOAKAM CME TOLTX HDLIBUCBLIX 3epen. ITO yRaBnrBa- 
CT Ha TO, UTO UpeeTaBuTean DTITX PaCCMATPUBAeMEIX POOB He UME MUPORKO- 
TO WORCEMeCTHOTO pactpoerpanenis. i HWAXOTRIT WN MWDLTDIDE ABISIOTCH “TecTOM 
CVaast, 

Daopa conoasenoro ropusoutra PL HW. Vopeikoro Pe3no OTsHlgaeTed OT 
(PAOPLE HIGRUNX ropisoenron Rue. TBCkKOH Tout. EL H. Auauona VRa3pinaet, 
WTO BELG TCT Cro TLE Romustence, COOTROTCTBYIONMH = COROABCKOMYV ropn- 
SOHTY, QDAOPHCTHYCERH BTA Testo OeHee MByx UPC (RAY ITHX WOMIETCREOR 1 
NAPAaARTEPI3VETCA HpHevTeTBiIEM etext OMX 14 PONOB Tpenecnbx Topo wu Kve- 
TA PHTEROB, 


3% 
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woth Boi bPpiuyak 
Pinus Betula zlcer 
Picea _linus Tilia 
Tsuga fagus fruonymus 
Abies Quercus Lonicera 
Salix Ulmus 


Kak noxasbiBaloT upHBeennpie 8 ctarpe I’. VW. Popenkoro (1956) mommbiespie 
WarpamMpl, HaIHUe TaKOrO peskoro o6eHHeHUs (PIOPLI B BCPXHeM WacTH KU- 
NCAbCKOI TOMTU (B COKOULCKOM TOPH30HTe HB BEULCTCKAMICM THCTOMOADCKOM, 
GQOMaAH MOM{UOCTh KOTOPHIX WocTUTaeT 60—85 .) yoTaHaB.NBaeTcH H MO Apy- 
rum CKBAIKNHAM, OOPAaBUbI 13 KOTOPLIX aHaJNI3UPOBacTHCh Jf. GC. Kopotkesn4d 
in B. B. Bayep. Orn AlarpaMMEE NOKAZpIBAIOT, ATO B H6oree BBICOKUX COAX 
COROMbCKOTO TOPHBONTA MB UUCTOMONPCKOM FOPNSOUTC MPOUCXOANT CITC 60h: 
mee ooenuenue PAophe (ualpiuMep, CYAA MO CKRBAARITHEC 5178, umeerca ToJila 
sompme 25 at MOMMOCTHIO, B KOTOPOIL NbLIDIA WNPOKOAHCTBCHUEIX TOPO 
noobme oteyterByet). LB coorsercrBint ¢ oT CaeqyeT Ipusnath HeMpaBHiib- 
HIM OTHCCCUUC K COKOJIbCKOMY YOPHBOHTY, KAK YTO MOTACT r. VU. Popenknu 
(Tam ke), ormoKenmit PHOuOT C000,bI, W3yTaABMInNXcA B. WU. bapanoBslm. 
Kak jo cocTtaBy Q@AOpH, TAK 1 ITO OOWNIO BOOTHX OTSLOACIMAX TEDLITLTLD! poma 
Pinus, yeranonrcnuomy anasumamit B. LL. Bapanowna (1950) m maui (Upa- 
ayn. (91), oT OTMOR eI MOCYT OMITh COMOCTABICHBE TOMBKO © TEMIL, KOTO™ 
pie coothereTByloT LE Rommaekey E. if. Ananonoit (Tr. e. © Bepxnell YaCTHIO 
WGHINHCKOLO TOpPUZ0NTAa). 

Ha OCHOBAHL TaseoOOoTAMMYECKHX MaTCpNaLOB, UPHBeACHHDIX io. WL. Ana- 
nopoit (1956) a TP. A. Popenm (1956), BepxHIo10 UacTh KMHCALCKOM TOIL 
5 oacceiine Kampr (Botgeasemyio [. HW. Popenkium kak COKOAbCKHH HM UNCTOTONAD- 
Chi TOPNSONTH) CTELYeT COMOCTABIATH C AKTALBNIDCRUM APYCOM, Nareobota- 
nuueckne waunne WoO KoTopomMy OyAyt Mpubefeubr IWATARC. 

suryau. 2B wocaequee Bpema M. Il. [piumenro u KE. UW. Paymeuko 
(1956) omyOupKoRad KpaTKHe pesysbTAaTH CUOPOBO UAWIDICBHIX  allasi13s0B 
MIMIC bCKUX OTILOHCHHH HA CEBEPHOM ChTOHE sKuryseBekoll BOBBHINCIMOCTH. 
Ii punenennne WMT aime OTHOCATCA K paspesamM ABYX CKBAKHIE H XapakTe- 
pASVIOT TOJIILY KWICTbCRNX Trt suatirerbuol Momtroctu (30 nu 50 4). Co- 
CTAL CUOPORO-HDLILUCBLIX CHEKTPOB yKasbrBaecT Ha TOCHOACTBO XBOUHDIX -1CCOB 
y TEYQUME BCCKO BPCMeHH WAKOWMCHMA OTHX OTIOMKCHHI, II1pu o6ntem HeH3MCH 
om Xapaktepe Q@AOpH CocTaB MmpeoGtajajouu1x ecooopasylOlnx WOpo;l He- 
cKoubkKe WaMenAcH. B omoxy OTAOMKCHUA UNARKHETO TOPHSONTA TOCHOJICTBY- 
lOULCE MOMOREMUC BALUMALIT COCHOBDIC 2eca C HPNMeChI10 PasINGHbIX WIM poko- 
ANCTROHHBIX MOPOA, BO Bpems OOpazowaulA CpezwIeTo TOP L3:0NTA — <TeCa 113 
o4eit HW WEXTH UC Havada WakOWeuNsA BepXUCTO TOPHZONTA — COCHOBHIC Teca 


ce aneTBenmimit Hopowamu. Borix ormomenitaix oOnapyKena MbLTDIA 20 jpe- 
neemax Topo HW kyerapwuiKkos!. 





Pinus Salter hagus 
Larie Plerocarya Ulimus 
Picea Juglans Rhus 
Tsu ga Carya Ilex 
lbies Corylius Tilia 
Jreteleerta Betula Nyssa 
SeQuola _ nus 





LB erarne M. LH. Ppanterko m i. TH. Parynenko (1956) yRa3prBacTeH ia UpucyTcTBHne 
VbhIbWeE ede TALNX poOjOB, Kak Podocarpus, Dacridiwn, Cedrus. Momno Wwe COMICBaTbhCcA, 
ATO IBID ITHX POPOB WaXOAUTCH ALCCh BO BTOPUTHOM BadeTanHHH (MCPCoTJOMWCHa W3 
UICOTCHOBLIX  OTTOIKCHITI). 
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llocenoxn Otspasyug ij. B kunerpennx TCMHOUBETHDIN, Panay 
B paHone vTOrO TocerKa (CCBEPHBUL cRAOL SMUTY1eBCKOL BO3BEIUCHHOCTIH) 
H. MW. Jlopodeen (19566) B HeeKoapRix oOpasitax, ornocsmxest 1 CIOSM, 
TOKAIMUIM B HNTepBaTe Tayoun or 45 no 85 M1, Opeeru wesonbinoe KO.IH- 
4CCTRO CCMAJT, B TOM UICC Apenecnsx 1 RYCTA PHNKOBBIX HOPOs, OTUOCATUIXE Ht 
k 8 pomam. 


Picea Morus Cornits 
Usu ga Rubus Sambucus 
Betula Staphylea 


Ih. TL. Atanosa (19546) HPHBOAUT B CBoeL padote To uctToOpiu creuUoii 
PACTHTCIBNOCTH PeCsYAbTATh ONpCAeueHitit MBWIDUGE I CHOP Bo RMHOABeCKITX 
OTAOACUUAX B panone Hy iténtureneroro BONOX Panna 6C3 TOUnOro yRasa- 
WE HYKTA, K ROTOPOMY 9TH Nanube oTnocatesr. yo OLIO ompereteno {0 


POJloB. 
Pinus Pterocarya Fagus 
Picea Juglans llez 
Tsuga Carya Vyssa 


Sequota 


B wacronutee Bpema, Korma ner OUYOANKOBAHHDIX pador 110 crpaturpaditr 
KUHeIBCKON TommH HKyii6srmescroro Hosowaba, tpynno CYTHUTb O TOM, Ha- 
CROIBKO HOJMIO Oa OXapakTepH3oBana TIPUBCTEHHBEIMH JaHHBANt, OtTor po- 
TPOC BOSUNKAeT NOTOMY, YTO B HCKOTOPEX WYHKTAX MOUNIOCTR RNICIBCKUX PITT 
tpespuraer 200 .4, B TO BpeMA Kak B Paspe3ax CKBAKHU, uarpaMMnr KOTOPBIX 
UpiBetenst B cratbe M. H. Cpnoreuxo uF. Vf. CUnymenko (1956), x \MommtoerE 
cocTaBiAer Beero 30—50 .2. 3nec, MOPYT UMCTb 311a4eHHe 7Ba OOCTON Te bCTRa. 
Ormeyenubte Sorpmne MOTUMOCTIT KUM@IHCKUX OTHOMCHIIL OTHOCHTCA KK ue. 
OOUbUINIM yuacTKaM C OCcObeTIO OaPONpUATHRIMIL yCOBISIMIT CeUIMeHTAIMH, 
OOMYNO AC HX MOINNOCTS 3HAUNTeTLITO Menbire (Mirprona, 1954). Kpome TOrO, 
comocTanaenne WWarpamM i110 CamapcKoit JIyxe (Cpiuimenno ir Paymenuro, J 956) 
¢ (HarpaMMamit paspe3os to Kame (Copenkuit, 1956) nokasntBaer, aro 1ie@ PBbIe 
XapakTepH3yIOT CON ene Ooee penne, ym HWi€MiMHHCKHM Toptz0nT, coctaB- 
‘THIOMMIH OCHOBAHHC KHHEALCKOI TOT Ha Kame. Bee ato no3Bouser CUHTATh, 
NTO TIPHBeTCHHLe BHEIINe Tawcoboranirmecnne MAaTCPHAIbl, CCIM He © ucdeprEr- 
Balolgeh, TO BCe 7Ke © AocTaToUTOil ATH UAUINX Neeli DOATHOTOIL, WaIoT pe wCrTaR- 
‘lcime 0 Pope B sNOXY Hakone pe TARWLHTbCKOIL YaCTI KUTEABCKOT 
TOJUIH. 

Conocranans UpimBpeqennEe BEUTe CHHCKIT POMOB, ONPexeACHHBIN B KHHeUD- 
CKUX OTIOACHHAX, C JAHHBIMIT To KHMMeCPUMCKHM OTJIO;KenIIAM IIpnasosna, 
WeTpyAUO yYOCAUTECA B DOAHOH IWeEHTHAHOCTH JTITx paop. Bee 30 poxos, yera- 
TOBTCMITBLC “WIA KMMMepiiickoro apyca A. Y. JInranuenko 1 B. K. Hemnosoas, 
PPHCYTCTBYIOT HB lpeqakvarbipckx Wpecnonoxn px oOpasonanusx Cpeanero 
Hlonomnna uw Kamer. 

Pa3anuia ormeyarorcsn ctEE 2B ROUMYCCTREHHBIX COOTHOIUeHHAX: B TTo- 
BO-TARBC FOCTONCTBYIOINee MOUOKeHUC BaUIIMaeT NbNIbMa XBOMHETX WOpon, 
ib Ipnasopbe — mucreenunx. Ho, kak ormeyaetca B padote A. Y. JIireunen- 
Kou B. RK. Hemxosoit (1956), np ITpuazonse mpocacunpaerca He€KOTOPoe HOBEI- 
HMCHHC CONC PAKAHMA ITbLIBISE XBOWHLIX TOPO B OTAOMeHIAX 13 CeRepHon qactH 


ee, 


PIt. H. Jlopopees (19566) OTMCTReT, ETO paooTaRinaN OAMOBpEMEMMTO CM 
A. fs. Muptopa  canrasa oti orszomenus TITHOWO ROWCIbCKHMIH. 
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HccueqOBAaHHOrO UMH paiiona. ‘Takum oOpa30M, OYCBHAHO, YTO B AaHUOM CAly- 
uae MBI HMeeM J[C10 C OTpaxKeHeM B CIHOPOBO-NbIIbUeBLIX CHeKTPaX 3s0HAaTb- 
oi CTPYKTYPLI pacTHUTCIBHOTO WOKpoBa. 

ConoctaRrsenne PIOPH KHHCIBCKHX CLOCK C PAOPOM MAOTHUCCKRUX OTOMEC- 
WH WOKABhIBacCT, UTO, HECMOTPA Ha ABHOC CXOACTRO OTHX MOP, 34eCb HMCIOTCA 
WW UsBeCTHEIe pasingHaA. XoOTA MooTHYeCKA Milopa HayseHna elle OFCHb HCAO- 
CTATOUNO — B HEH YCTAHOBACHO IPHCYTCTBUNC JTHIb 30 pojlop — Bce 7Ke B eC 
CocTaBe eCCTL WpekcTaBHTeAH UeTHIpPeX POMOB, HE HAI CHUbIX B KMHCTbCKHX 
ormopKennax: Sinomenium, Liriodendron, Actinidia u Aralia. YKasaHHas OCO- 
CeunOcTh Ne MOET OoiTh OObICHEHA pPasIHIweM B LeorpamhsgecKOM MOORE - 
HUM TCPPHTOPHH, OTKYAa IpoOHCXOAAT VTH DIOP, Tak Kak NepeqicTenULie 
POALL OTCYTCTBYIOT H BO PAOpe KuMMepHiicKuX TaonH HpnasonpsA u TamMalickoro 
wolyocrpona, T. @. B paiioHax, OUCH OH3KUX OT pallona Oneccnt. Orcroya 
cAeAyeT, UTO MOULITKIL CHHXPOUMBZaIHH KMHEIECKHX OTTOKeHUM C MOOTHHC- 
CKUM APYCOM, MpOTHB 4ero Ha OCHOBAHHM TeOMOTHMYCCKUX TAHHBIX BOSpaal 
EK. B. Muctavoncrnit (1935), nerpeualor npoTuBoperne 1B TadcoboTantyeckHx 
MatepiHamtax. 

Bee pro jlacT aM OCHOBAHMC OTHOCHTh JOAKYALbHLILCKHe WpeCHOBOAHbIC 
ovaoxenun Llonomesa u Kamer k KUMMepHiicKOMy Apycy wWinoyena. Ooe- 
THA BCC UPHBCEHHHIC BEIMIC anHble, WOyaaeM JWI Poppt KUMMC puHcKoll 
ONOXU CUUCOK, BKIEONAOIMNN OZ pora. 


uRYCMAPUWUK OE, 


Cnucok cemeticme u podve ApeccenuTyr 
ON peCOPACHHBEE 6 0 


Taxaceac 
Taxus 
Pinacecac 
Pinus 

bres 

havrie 

Picea 

Tsu ga 

A cteleeria 
Taxodiaccae 
Nequola 
Taxodium 
Seiadopttis 
Glyplostrobus 
Cupressaccac 
Libocedrus 
Chamaecy paris 
Salicaceac 
Populus 
Salix 
Myricaccae 
Miyrica 
Juglandaceae 
Plerocarya 
Juglans 
Carya 
Betulaccac 


Carpinus 


apyea 
Ostrya 
Corylius 
Belulu 
Alnus 


Fagaceac 

Fagus 

Castanea 
Quercus 
Ulmaceae 
Ulmus 

Lelcova 
Moraceae 

Morus 
Menyspermaccac 
Menys permum 
Hamamelidaceca 


Liquidambar 


Rosaceac 


Sorbus 
Rubus 


Prunus 
Anacardiaceae 
Colinus 

Rhus 
Aquifoliaceac 
Ilex 


pp Tope 


Celastraceae 
uonymus 
Staphyleaceac 
Siaphylea 
Accraceac 
vheer 
Rhamnaceac 
Rhamnus 
Vitaceac 
Vitis 
Tiliaceac 
Tilia 
Nyssacea 
iVyssa 
(CLornaceac 
Cornus 
Ericaceae 
Arbutus 
Oleaceae 
Frazinus 
Caprifoliaccac 
Sambucus 
Viburnum 


Lonicera 
Diercilla 
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hak ye oTMCUATOCh, duopa KIIMMePUHCKOTO BeKa HapAAY C HeKOTOPBIMI 
PASTHIMAMH, UMeeT If MHOFO OOMIUX 4YepT c dAOpoit MaoTHca. OOmuM 1 xa- 
PanTePHBIM JIA YTHX DIOP ABAAeTCH: 

1) mpucytetBne TepMOdNALHELX BILIOR, OTHOCAITUXCH K 3HA4HTEIBHO MeCHb- 
leMy, 4eM B CapMaTe, 4HCATY polos; 

2) CpaBHUTeTbHO OOAbMAH posh POAOB, BXOMAMNX B COBPeMeHHyO daopy 
PycckoH paBHIIEHEl; 

3) NOHO OTCYTCTBIC BEUHOSe.1eUDIX PopM, WpekcranazABUIX XOTH WO He- 
OOMBHTYIO, HO BCC ARE BAMCTHYIO GacTL (P.O pb. UpeMTEcTBROBABINELO cCapMaTCKo- 
rO BeKa. 

SACHYIKUBACT BHUMAHNA TO OOCTOATEABCTBO, 4TO XOTA duopa kKUMMe- 
PUNCKOPO APyca MOACT CIUTATHCH N3By4eHHOLi CpaBHUTC.IbNO LOJTHO, B Heil OTMe- 
4CHO JLMMIb 02 posa pesecnnx nopox u KyYCTApHHKOB. ITO ONpeAeseuHO MOL- 
TBEPAHACT, NTO OTMCMCHHOC BITC PC3KOC YMCHHIEHIC YNCa Poon 1Ipil 
Hepexoyxe OF CapMata K MIOTHCY upeqcraBaderT coboli ue Kakoe-To CALy4annoe 
ABTCHHE, a OTPaAKaeT NCHCTBUTCbUO ITponcmesmee B TO BpemMaA oOeieHHe 
‘lecHOH @Aopy Pyccnoii papniust. Ouesngno, anech Mel UMeeM oTpasKeHHe 
OOINCTO USMCHCHIEA H3IKO-reorpadmrgeckix YCIOBHN, WOCKOABKY mpHoati- 
SUTCIBHO K OSTOMY AKO pyOesKy OTHOCIITCA No HavasO HacTOAMerO OCTeHNeCHuA 
IpuuepHomopphs (Auanospa, 19546), 


@M.topa akyarpiiweKoro apyca 


(aust XapakTepuCTURH PLOpht AKYACKLIBCKUX OTOH br B Hacrosmec 
KpemMsa pacho.raracM NHasecoOoTAHHYeCKIMIL AHHDIMIL 13 Tpex MYHKTOB B Cpeg- 
uem Hopoaape (3b onpectroctax c. Toypaase, c. Hono-Payeitxn uc. UYesno- 
Bepumnuer) Ww 3 OAWOLO MYHKTa a Kpaitueat ;re-BocToKe Pycckoll papannnt 
(R palioue r. Ypaiusena). Kpome toro, HCKOTOPBIE OTPLIBOUHLIC TauHble e@CTE 
THO AKTATELIBCKIM OTTORCHHAM Capatosckoro SaBodakea. [Las CHNX POHHEIX 
ARNAPLLTY OTTOPREHTOT KYSLIBHINEROPO ropH3onta (Ipugepnomopps annex 
WoKAa Her. 

llopnpaane. KE. H. Auatropa (1954a) upnBorutT xoBoupito Hos pooHo 
PUSYTbTAT UPON3ZBeACHHBIX C10 OMPCACeNHIL WOLIBILE U CHOP B AKYALbLIbCKHX 
OTIOAMCHIAX M3 pas pe3a y KOUX03a Hpacnstii xytop, B palioue c. Tomsacte. 
3iech —- Ha papom Oepery Borrn —akuarnitpcrne coi MpecTaBaeubl TOU- 
KUMI POPHSOHTATBHO-CLOHMCTBIMIL TEMHO-CEPBIMIT PAMNAMI, I@KANUIMIL 11a pas- 
MEITOH MOBEPXHOCTIH BepXHeMe.IOBLIX ocanKoB. B natn oOpa3syax, B3ATBIX 
113 BEPXHeEH WCTH AKYALICKON TOA, Ont ompesqereust oKOO OO BUAOR 
NBETKOBBIX HM CHOPOBbIX PacTeCHHH, B TOM UNCIe WpeBecupie VW KYCTAPHAHKOBETC 
UOPOTWb, OTHOCAITecH K 15 pogan. 


Pints Carpinis Ulmus 
Picea Corylus Iyuonimus 
Tsuga Betula Tilia 
_Ibies Alnus Viburnum 
Plerocarya Quercus Lonicera 


fLlopoPauveiika. Akuarbitpenne ornomenis y c. llopo-Pauyeiikn, 
olucannpe B padotax A. II. [asaona (1925) uw KE. B. Muaanoscroro (1935), 
yactiumo H3yyatuch TW. A. Huxirinmim (1933), ormernpmm Bo unx namie 
bb bE XBOHNEIX Nopog. B 1955 r. wer mponssern OUPCHeICHHA IbWEBILbE 
CHOP B OONAKAMOMUIXCH Ha CKsOHAX Cry eHenmkoro OBpara TEMHO-CCpbIX TOHKO- 
CHOHCTHIX TIUHAX C AKVAPLLICKOW MopcKoli dayHoit (Cardium dombra And- 
rus Wm oAp.). B ootix rimnax, oOMmtBHbIX OTHeTATRaMt THCThCB, XUTHHOBLIMI 
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OCTATKAMIT HACCKOMBIX ll CKeeTAMM MCAKUX pbIO, 6bI10 HAaMAEHO MHOPO IIBIIbALLI 
nw cnop. AnauH3 BOCbMH OOpasioOB WOKasad MpMCyTCTBHe 3eCh 13 ponos zpe- 
BCCUBIX HOPO MH KYCTAPHITKOB. 


Pinus Chamuaecyparis Alnus 

Larix Juglans Quercus 

Picea Carya Ulmus 

Tsu ga Betula Menys perniunt 
Abies 


YUenuoBe pmuuus. B stom WyHRTe, y BOCTOUHO)L TpauHibl pacupo- 
CTpaneHNA ak¥arblIbCKOH TpancrpeccuH, AKYaTbVIbCKHe OTJOMKCHHA Wpe,l- 
CTABICHLI 3CHeHORATO-CCPHIMH TWIOTHLIMI TIWHaMM i MCJIKO3@PpHHCTBIMIt 
ecKkaMH, Code pKAMUMH PayHy MOPCKHX akyarbwibcknx MoaOCcKOR, Llogctua- 
JOTCA OHH THOUWUYABIMIL KHUCIbCKIUMH TIWHAaMIT WH WepeKppIThr TOUMeH UeCco- 
BUTUBIX CyYrMHKOB, [[pouspeyCHHbIl HAMH CHOPOBO-IIBIIbUCBOM aHasH3 TWoka- 
3aJ. HadWaHe 30ech POP, OUCH OAN3KOH K PAOpe OMMNCAHNAIX BLINe paspe3oB 
H Upeycransennuol 14 pomamint ApepecHBIX NWOpoy W KyCTAPHHKOB. 


Pinus Chamaecy paris Quercus 
Larix Pterocarya flex 

Picea Juglans Tilia 
Tsuga Carpinus Sambucus 
Abies Corylus 


Ypaabcrk. Jiqa akvarbiaipcknx oTIOReHHI Ua ceBepo-BocToke IIpit- 
KaciwiiCKOll HU3MCHHOCTH H3BECTHHI TasreodoTrannueckne JauHpe EL. H. Anaro- 
Boli (19546), sanuMaBmelica U3yTeHHeM aKYaTH a B paiione cepepuee r. Ypatb- 
cka. Ilo ce Jann, 3yecLh MpucytTcTByer mbIIbua 9 pozoK j[peBecuEIx NOpoA. 


Pinus Betula Ulmus 
Picea willnus Tilia 
Tsuga Quercus Morus 


Ouenb KOPOTKO NameoboTanHyeckhHe TaHHbIe WO ARYATALIDCKHM OTAOACHI- 
sm CapaToscKkoro 3daBouHKbA HW CeBepHOl uacTH []pukaciiiickon HUSMeHHOCTII 
upuBegenn B cratbe A. B. Bocrpskosa, 1. B. Musnuopa, A. W. Mocksuruna 
uA. A. Gnrypsesoit (1955). YRasnrpan, YO akWarbBIbCKHe OTIOVKCHHA DOjl- 
PAZICISIOTCA 3CCh HA TPM LOPH30HTa, ABTOPHI OTMeYAIOT NCKIOFNTeEIbBH YO 
cucTeMaTIVGeckylo OCHHOCTh (PAOPLI KONTHHEHTAILHON TOM, pasqeisiomel 
ocayKi wWuAKHe- UW BeEpXHNeaKVarbIILCKOM TpaHerpeccnii. Syecb BeTpeyaeTcH 
UbWIbIAa TOAMBKO 6 powoB Aperecunrx Topo: Pinus, Picea, Tsuga, Abies, Be- 
tulau Tilia. Ibsapya Apyrux TenOUIOONBEIX TOPOL B OTHX OTOACHHAX HHTTe 
He BCTpeyalach. 

CyMMUpys BCe NPHBEeHHHIC BLILC ONpeACUCHUA, MLI BU;UIM, UTO B BOCTOU- 
HOW YacTH paccMaTpHBaeMOM HaMU TeppHTOpuHn PycckoOM paBHuHbl akwarbih- 
cKan (Plopa WpexcTaBseHa CPpaBHUTeIbHO OFHOOOpa3sHO I] XapakTepH3yercs 
[pewecHbIMHU TWoposamMi H KyCTAapHUKAaMI, OTHOCAMMUMHCH K 23 pofamM. 


Cnucok cemetcome u pod0o6e GpecbecKhux nopod 
UU KRYCMAPHUKOB, ON pPECOPCACHHBUL 60 PAOpe UKUAA2KHALECKOVZO 


APyenr 
Pinaceae Tsuga Juglandaceae 
Pinus slbies Plerocarya 
Larix Cupressaceac Juglans 
Picea Chamaecyparis Carya 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 





UWGKHAH PPAHMI[A UETBEPTUUHOLO IEPHOILA 44 
Betulaceae Ulinaceae Celastraceae 
Carpinus Ulmus fuonimus 
Corylus Moraceae Tiliaceac 
Betula Morus Vilia 
cllnus Menysperinaceac Caprifoliaceac 
Fagaceae Menyspermum Viburnum 
Quercus Aquifoliaceac Sambucus 

flex: Lonicera 


EcrecTBenvHo BO3HHKacT BONPOC 0 TOM. HaCKOABKO WONUO YT Aaysibie OT. 
paxwtaloT COCTAB AKYAFbLILCKOH PAOph, HW WMeeM JM MBI OCHOBAHIC OTHOCHTH 
NOAYYCUAY XapakTepuCcTUKY KO BCeMY AKYATLILCKOMY BeKy. JToOT BoTpoC 
BOBHUKACT MOTOMY, 4TO AKWALHIIECKaA Tpancrpeccna (nh Husxnem Tonosane, 
HO-BUJUIMOMY, HMeJE MecTO jBe TpancrpeccnBuble ash u OHA perpec- 
CHBHASI) OXBATHIBAIAa, HECOMHCHHO, 3HaTUTCSIDHETII OTPC30R BPeMCHH, If OTIO- 
*KCHMA BTOTO Apyca octTuratoT B UpunacnwuiicKolt HU38MeCHHOCTH 3HadHTeABHOIL 
MomHocTH. Bnoaue ompejesenHo OTBCTHTb Ha ITOT BOIPOC B HACTOAMee BpeMA 
H€CKOIbKO 8aTPYNRHUTEMbHO, TAK KaK 3CCh MOMKHO OMNPaTLCs AUMb Ha He 
ROTOPHIC KOCBCHHLIC Wanube WU cooOpamenua. Tlo-suqimomy, MBI MopKeM 310- 
BOUbHO yBepeHHO WONaraTh, UTO WpuBeyenuble Jaunne no Cpennemy Ilo- 
BOUUKLIO XapakTepu3sywT PAOpy B sWOXy MakcHMaNDHHOTO pacupoctTpaHeHnA 
AKWAPBLILCKOM TpaHcrpeccuM jOCTATOUHO MONO, BO BCAKOM cayyac, 6e3 cy- 
IN€CTBEHHDIX Tporyckon, XoOTA B KaskKLOM W3 TpeX yKa3aHULIX WyHKTOB aua- 
AH3NpOBaIICL B OOMCM HeOOULMe cepin oOpasyo0R, B Hopo-Payeitke oui 
OTHOCHTCA K HIVKHEM 4YaCTH akyarbiipcKoit Toumu, B Uesno-Bepmuinax — 
kK ee cpequeH vactu, B IlomBasne se, cyna to yKasanusw EF. I. Ananonoit 
(1954a),— k Bepxneli. ‘To, 470 BO BCeX Tpex MYHKTAaX coctaB d-loph OKaga- 
CH B OOMCM JOBOUHO OAN3KIM, MBI MOKOM PAcHcuNBaTL Kak vKa3anie na 
CPpaBHHTCUbHOC NOCTOAHCTRO QOPI B UPOPOMACHHNE HAKONACHIA BCCH TOLLE 
AKYAPHVIbCKHX OCatKOB B Cpeqnem Hononane. Oro 1 Nact ocHORAHNE UIA BbI- 
CKa3aHHOro BLIIWC yrBepKqeHist, 

Meuce onpeyeneHno MO?KHO peHIITL BOTTpoc O TOM, XapakTepHa AH Takast 
CpaBHUTeAbHO OOCAHCHHAA Plopa DAA Lucero akuarbIEcKoro Beka. Xota wWoA- 
HbIM paspe3 akyarbia B NaweoOoTAHMYCCKOM OTHOMCHIIT elfe HIKeM He IB3y- 
"waJiCH (BO BCHKOM CJlyyaec, y Hac HeT cBeyeuni Oo NOAOOHOTO pora padotax), 
TO OOCTOATCALCTBO, YTO WaAHHbIe NO BCeEM M3BECTHBIM WaXOjKaM QAOPH Kak 
8 dapomKDe HB [puxacnniickoit Hu3Mennocrn, Tak u ua Ammreponckom 1-one 
Il B GakaBKa3Le faloT CXOAHDE Pe3YIbTAaTH, NOSBOAAIOT yTBeEpsKaTb, To 
8 TeveHHe CJ HW He BCero, TO 10 Kpaliueli Mepe OoNLMeH YacTH akWarbAbCKOLO 
BeKa UMeJIO MECTO JleMCTBUTeAbHOe ObeAHeHIIe MOph (10 CpaBNeHnitio C @lopoit 
lipeqmecTROBABINCH INOXH). ITO OOeTHeEHUe TPOH3ZOMIO WpPeNMYICCTBeEHHO 3a 
CucT BEIMATCHHA OOABMIOTO YNCAa TENMOAIOOUBEX OPM, B OCHOBHOM HaH6o.1cee. 
TpeOoBaTesLHHIX WK PABHOMCPHOMY pacipepenenimio Tena B TeTeHTe Tora. 


Muopa ammepouckoro sapyea 


llaneodoTauiueckie j[avHble HO aNMepOHCRHM OTJOsKeuILAM [LO CHX 1Op 
OUCH, OFpaHUVeHbl W OTMOCATCH SHIT K CeBepo-3anagnol uacrit UWpmkacnnil- 
CKOH HH3MCHHOCTH, Tle OU OLLIE Hayyenbl B Tpex TOUKAX:? Ha lore CapuiH- 
CKOH HUBMCHHOCTH, 3aTeM y DypmManosa u 2B palione 03. Janron. To-Bini- 
MOMY, K aMule pOHy jLOZKHBI OITh OTHECCHEI I HaPaBCKITe PAI BO ROUUHe Nish 
wero JJoua, BKuOUalome dayHy MpeCHOBOLHDIX MOAUIOCKOB TeBaHTUHCKOrO 
odmmmka. B. ET. Bapanon (1954) npurnogur xatune o baope oTHX PTW, UBVIOHHOT 
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A? Be Ne a i a SE da 


HW. Ll. Jkopo@eesnia uo oOpa3zuam 13 paspesa y ypounuta Maranos Caz. 
Ciosta JOKE OBITh OTHECEHL TAKA BC PXHECPreCHHUHCKHE OTMOMCHUA B palio- 
ne Cranngrpajya (Oamka Tataphkitia) if WeCUaHO-TIMHNCTLIC O3CPHbIC OTMOKE - 
HLS, TepekpbiBalolie akyvarblt B paiioHe RyiiOpmrescKkoro Bowox paHusinima. 
Jlalnbre O YEPHOMOPCRIX IKBUBAICHTAN AMMIeEPOHCKOLFO LOPH3OHTAa JLO CHX Top 
He OYGOLULROBaHDT, 

Caputnreceokas HUNBMeEUNHOCTHL. AtmmepoHeKuUe  OTMOHeHUS 
BIOAHOH "acTH Caplmunckoil HUBMCHHOCTH, TaTUpOBaHUbie 10 d@ayHe MOPCKUX 
MO-LTOCKOB, ObLuL U3yyeHnB 3. UO. Pydomnnoit (1954). B oqnom 43 LyHRTOB, 
Heqadeko or yeTyla le prennuckoll BO3sBEIIeCHHOCTH, e10 ObIIO yCTAHOBeCHO 
IPHCVFCTBHE TbIbILBE APEBeCHHIX HOpOsL Hf KYCTAPUINKOB, OTHOCHITNXCH K 
Il poygan. 


Pinus Caurpiuus Quercus 
Picea Corylits Gi dinius 
Juglans Betula Tilia 
Caryea Lbs 


Oo. LT. Pyoonuta ormeyvaer Bo MUOrUX OOpasiiaxX OTHX OTIOAReHUEL LWpucyT- 
CTRUC THbMIBMCBEIX BepeH, Opexqedenmnbex ebo Kak 7'avcodium. Aasoru4aupie 
CHECPUYCCKUC TRLIBILCBEIG Bepita C IEPsIMO ITH KOCO HallpaBleHHOl WailHJLe fi 
HSpPCka CTNHHYHO OTMCYANCh HO anadi3am 1991—1952 rr. mB Apyrux pas- 
PO3AN AHMICPOHCKHX oTaoneHuiL Lpikacnuiickolt nusmennoctn (i’prayr, 
1954). Onpeeuenust OTIX TBLADICBEIX 30pel, OLLIN MpOH3BeACHbI 10 ONNCAnHAM 
B. B. daysp (1994) mm Ont oTHecenb K pogam Taxodium iw Sequoia. OqHaKo 
pli BULOHCHUOM BIOCTeACTBHIL HOBTOPHOM UpocMOoTpe wacTH MaTepHasion 
uo Upnkacnivickoll HH3MeCHHOCTH, ILpH KOTOPpOM TIPOH3BOJULIOCL ComocTaBuae- 
HNC C VITATONNDIMIL UpenapatamMit ublibiupnt Taxodium distichum (L.) Rich., 
7. ascedens Brongn. u Sequoia sempervisens Kndl., Wei1biyeBLix 3epeH, KOTOPLIC 
MO;KHO OLLIO ObF OTHECTH K VTUM JLBYM pOjlaM, He yilamocb HalitH. Bee Te cxoj- 
bie HO POPME TMELIbUCBHIE BepHA, KROTOPble OMI BCTPeUeLbI, C-LeyYeT OTHECTH 
K RKAKIIM-TO J[PYFHM powaM W3 cenelictba Taxodiaceae int Cupressaceae. 

Kpome Toro, oO CHX HOp ocTaeTCH HCHCHBIM BOIpOC, HC ABIAIOTCH JEN OTH 
HbLIDHCBbIC 3CpHa HEPCOTIOMReUHbIMH 13 MAaHKONCKUX OTOMKeHHH. Jlemo B TOM, 
uro B paHoue Craanurpaga Ha CpaBHHTeIbHO S6OAbMOL BBICOTe 3aerawT Mall - 
KOUCKHE OTAORCHHA OFCHb OOrarHle WHLISIOW UW CMOPaMI HC BRICOKHM Cosep- 
sraniem (fo 60%) HbEIbIbI, OOBUYHO OUpeyeimeMOol Kak ObLtpya Taxrodium. 
(DakT TIpPHCYTCTBUA ITOI THLIDILLE B CpeOTO+KCHHOM COCTOAHHH B XasapCKiix 
oTMOAReCHUAX yetraroBleH 3. Il. Pydoutnroit (1954). Tloatomy ue ucKsro4cno, 
4TO If B OCTAIBHDIX CIYWAAX CHOpasNyeckiH BCTPeYalOUIHecA TbIIbUeBbIC 3epHa 
Tavodium ABASIOTCH TrepeoTio-KernbiMi. Tak kak Mopdo-torugyeckne ocobeu- 
HOCTH MLWIbIbE TAKCOHeBBIX TaKOBbI, 4TO He MO38BONAIOT YBEPeHHO CYAUTL 
© TOM, HAaCKO.IDKO HX MHHepacliizallia OTTHUaAeTCH OT CTCHCHH MMHeparH3al{Hll 
HDLTBILbE, CHHXPOHHOH BMeTTalollemMy UX ocagqkKy, TO BOTIpOc O TOM, BXOJUILIN 
“Ul B COCTAB AINE POUCKOIL MALOPhI TAKCOMYM Il CEKBOA IW KakMe-TO pyrite 
po-;tbt #3 cemelicts ‘Taxodiaceae au Cupressaceae, UMeINIIX MOpdouOrUyecK it 
CXOJIHYIO TIBIAbILY, UPHXOWMTCH OCTABIITL OTKPBITLIM. 

PypmMmauoeso. B paitonue DypManona anmepouckue OTAOMCHUA OLLI 
BCKPBITL! OFMOU 13 CkhBaskun., Bo3spact UX onpekerHeTcH TaxoaqkKou B Kepue 
MOPCKOIL alumepoucKkol @ayubt (Apscheronia propinqua Kichw. 1 Ap.) W 3ate- 
rauuemM WO}, WHAKHeEOAKHHCKUMIL OTJIO7KCHNHMH, 

CropOBO-HbIbYeBOH AHAIN3 3HAULTCAIBHON TOSIMLM STUX OTOARCHHI 1OKA- 
Bal upHeyterBue 3zrech 10 ponow penecuhrx i KyctapHikoBErx Topo (Ppu- 
uyk, 1954). 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


WLU SESL PPAHTHICA UETBEPTHUNOTO TEPMOJLA 


hoe 
ae 
need 





) $a yr grr 


Pinus Tsuga A/nus 
Larix (?) Corylus Quercus 
Picea Betula Tilia 
Abies 


Jaunrou. B patione os. O1ptoH cKBariMAMI Obra BCRKPbITA JOBO.IbHO 
MOUHAA TOMA MPeCHOBOAHEIX, WPeCMMYUIECTBCHHO PUIHUCTEIX OCARKOB, ite- 
PCKPHITHX WeCKAMH XazapCKOTO TOpHsonTa, ITI OTOREHA TO @Aopneriye- 
CKUM JaHHBIM Ob OTUeCeHDI Kk ammepony (Cpnuyr, 1954). B nx 61a obHa- 
pykena mapa 13 poxos jtpesecuix Wopo.t  KRyCTapHIKo, 


Pinus Betula Caurpinus 
Picea -tlnus Ulmus 
Tsuga Ptlerocarya les 
Abies Juglans Tilia 
Corylus 


Maranon Ca jt. JRBUBaCCHTOM ALE POKEROLO FOpIsOH Ta B {Ose 
nuKHerO JloHa MOryT CUNTATDCH HaraBCKHe PAULI. NpecHoBoguan Payua KOTO- 
prix nsyganacp B. B. Borayenpiu, P.M. Tonos 1 payom pyrux cneunact- 
CTOB, JTUMH HCCACHOBATCALAMH Ola YCTALOBTCHA GTNB0CTH CC K UCBAHTHUCKOL 
(payne Tentparbnoit Keponsr, vo jae ocuopaue jWis IrprBeqeuHoil BEITIe 
AaTHpOBKH. Daiopa oTnx oTNOsKenull WO paspesy y ypouuma Matanuos Cat 
usvuataca IT. IH. Jlopodeesnm, jauuie KoTopero upuBoaut B. U, bapanorn 
(1954). dgech Op10 oupeyeseno WoO WoOgaM ut eeMenaw 92 puma TpeuMyilgect- 
BeCUHO TpaBAHHCTEIX pacTeHiil, a TAaKARC COOLING’ KNC10 BIIOB peRecuItN 
NOPO]L H KYCTAPHURKOB, OTHOCSIUINCH K 7 pola, 


Salix Rubus Corns 
Betula Vitis Sambiccus 
Mors 


batka Tatapkuiaa. Muoroguestenupe dairin, mpopesamuuie 
UpaBhld CKAOH BOJURCKOIL [OMHbE Bune Cratirpajla, BO MHOrHX MecTaX 
BCKPbIBAIOT BCPXHCEPreEHHHCKHe OTIOMCHHA. 

ITH OTAOACHHA, TIPCACTABICHHbIC Pa3NYUbIMIL 1LIUHCTO-1eCdaHUCTLIME 
NOPOMaMH, YaCTO C PAaCTHTCAbHLIMM OCTATKAMIL, 3AMOTHAIOT JLpeBHIe IPO3HOH- 
HhC NOKOMUE, BpesaHHhe B NIGKHCepreHHHcKHe Mecku. Bospact BepxHeep- 
TCHHHCKUX OTLO7KeHITH JO CHX NOP TOUHO He yCTaHoBRAeH, TO TO yCOBITAM 
3ameranHA UX OOMUNO JaTHpyoT anmepoHoM. Kakue-1160 qaHHbe, KOTOpHe 
8acTaBMAH ObF YVCOMHUTECA B UpaBUuAbHOCcTH Takoii AaTUPOBKU, AO CHX HOP ne 
uspectHb. CoctTak MbWIbUbE I CHOp B 3ITHX OTAOACHUAN OBL ompeperen 
B OOpasyax "3 paspesa B BepxoBLAX 6atkuU TatapKunoii (Cpwuyx, 1954) 
SHeCb OLIGO YCTAHOBACHO HaNHUNe CHOPOBO-LLIBNeBLIX CHEKTPOB secHOro 
THA © VUACTHOM TbLIbu bE 18 poow jpeBsecustx i KYCTAPHUROBLIX TOPON. 


Pinus Juglans Fagus 
Picea Carya Quercus 
Usuga Carpinus Olmus 
Abies Corylis flex 
Salix Betula wleer 
Pterocarya _tlnus Tilia 


tlo-BugquMomy, dopa OauKu Tatapkunoit xapakrepusyer daopy Hatdo- 
Tee TeMTOTO BpPemMenn aMMWIepoHchkoro Beha, CVA WO TOMY, UTO BteCb 
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deh BI PPHSLYR, 





Ib BEPXHHX TOPHBOUTAX CYMMA TWLIbILDE IMI PONOMNCTBCHHDIX MOpo;, FOCTHYacr 
27 —30%, Tora Kak BU BCCX OCTANbUBIX paspe3sax ee comepAaHHe He WpeByr- 
InaeT HCCKOIKUX Hpouentros, B coornetTcrBint ¢ sTUM @aopa Oak Tatapkir- 
Hol CpaBHIITCIDUO © AMIMEPOUCKOH UOPoI W3 APYPHX WYNKTOB wandouee 00- 
rata, Omnako KakUC-1H60 HOBHIC POb TEIIOOOUBLIX MOpo, 3a HCKTIOUC- 
uitem OyKa i Kena, 3ecb ne Obtain OOuapyacnbt. Wurepecno oTMerarh, 470, 
HeCMOTPA Ha OOJbUTYIO poOb B MOPpMUpoOBAaHHH pacTHTebuoro NOKpoBa 
TCHOINOOUBEIX J[peBechbIX TOPO, B CUCTeMATHYeCKOM OTHOMWeHUM dopa 
ROPXHeePPCHHNACKUX OTLO-KeEINU Oaiku TaTapKUHO OKASHIBAeTCA HACKOTDKO 
He Ooraye PAOPhl AKVALHIBCKOTO Beka. 

KyiOmmenckoe Bposroxpaunamme. Jian pacupocrpa- 
HCHHLIX B paiione KyHOnuieBCKOro BOFOXpaHWINia MPeCCHOBOMHLIX OTTOAC- 
WIni JOMALWIKHHCKOIL Cepiuit, ABILIOUMIXCH KOUTHHCHTAIbDHBIMHM aHadoraMil 
AUMMepOHAa, OUCHL CKYMALIC Naseodotraumeckie Fanubre upuBoqutT W, WH. Ana- 
HoBa (19546), KoTOpast HAA BOTHX OTTOAOCHUAX IDUIBUY LpeBeCHHX HOPOLt, 
OTHOCAIHXCH Ko @ powan. 


Pinus ellnaus Ulmus 
Picea Quercus Tilia 
Betula 


Hlepeuiccte@HibIMIL AHMDIMIL ILS HICCTH IYHRTOR UC¥e PUbIBAIOTCH BCC HMeIO- 
WuecH B -HITepaType WateoOoTAaHhyecKue MaTepHabl WO alle PpOHCKUM OT.10- 
*KOHLAM, 

B atom calyyae, Tak Ke Kak HB OTHOMeHINT PAOPL AKYALLITa, BOBHURACT 
BOUPOC, MOAHO AN CUUTATH, UTO OTH ANNI B KAKO TO Mepe XapakTepusytoT 
cocTaB MAOPLI BECrO aMMePOuCKOrO BeRA, CCJUI Hi BOJHOM 13 Me pCynCICHHyBbIxX 
‘LYHERTOB He Oba OXApPAKTepHsoRana MO.71Has CepHA COOTBCTCTBYIOMMIX OCall- 
Kop. Lam mpereransercs, YTO HB LanHOM CLydae MOZKHO OTBETHTb TOTOAKII- 
TCILDHO, CC], KOHCUHO, HMCTL B BUY Junth camylo OOULyo XapakTepucTHky. 
IIpesnye Beero y Hac HeT HITKARIX OCHOBAHUM WOaraTb, UTO HUsyqeHHble BO 
BEOX UYHKTAX OOPasbLl OTHOCHTCA K KAKOMY-TO OMMOMY TOPH30HTY almepona. 
[laodopor, TO COcTUHTeATBCTBO, UTO B TaTeooOoTaHWAeCKHUX MaTepMadax Hai 
choe oTpakeule Kak TeMIbic, TAK H XOWOMUbIe Pasbl FTOTO BpCMeHH, ABMAeTCH 
VRa3saHieM Ha UpluajyvieskHoCcTh UX K pasIMIHbIM cTpaTurpadwweckuM TopH- 
30HTaM. Buecre ¢ TeM, BO BCeX INeCTH IYHKTaX MBI BCTpeyaem Miopy, B OONLEM 
SAM3KYIO HO CROeMy XapakTepy, XOTH HM HeCKONBKO pa3znoro cocraBa. Takum 
OOpazoM, HMCETCH JOCTATOUHO OCHOBAaHIMi CUnTATD, YTO, OODETMHUB DAOPHCTH- 
yeCkue JaHHbie MO BCCM HWepeCUHCJeHILIM MeCTOHAXO/K](CHHAM, MBI TOJTYYHM 
NOTH I He ANdPepenuupoBanHHy!lo, HO Bee we Oonee WM MeHec MOUHYIO xXa- 
PAKTCPUCTURY PUOPhE aANIMCpOHCKOTO Beka B WeTOM (BKTOUAA H ero Ten-the 
(basbl). | 

O6LeAUHA BCE UPNBECHHbIe BIL CHUCKIT, MBE UOcryyaeM ;L14 Xapante- 
PNCTHRH POOBOTO COCTaBA J{PeBCCHDIX H KYCTAPHUKOBLIX TWOpoR anmmepor- 
choit PAOpHM OOMMIt HepewenD U3 23 poyon. 

I[pupeecnibre BBC aHHbIe WOKABHIBAWOT, UTO PIOPA AMMIEPOUCKUX OTIO- 
;KCHHH OUCHL CNXOHa Cc (UTOpO akgarblta, OTINGWAHCL OT Hee OTCYTCTBIICM 
MMI Byx po jon: Chamaecyparis 1 Menyspermum. I[prcytetsie B anime por- 
chOil PAOpe BiTOrparta, UpeACTABACHILOLO TPeMs BUA (ypOUTAe MataHos 
Cag) uu OyKa (Gaaka Tarapkuna), 1e Hapyllacr OTMCYUCHHOTO CXOACTBA, TCM 
OOTee UTO OTCYTCTBUC VTIN POOB BO Prope aKuaLblTa, BHe BCAKOTO COMHCHHS, 
CBY3AHO THI C CC HE LOCTATOUHOIMW WAY TCHHOCTLIO, 
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HMI PPAHDUA UETBEPTHUNHOLO JIEPIIOILA Ay 





Cnucor cemetcme u podoe Opesecuux nopod 
“ui xrycmapHuroe, onpederacHnneeo PGPaope anwepouneroeo 


apyca 
Pinaceac Corylus Aguiloliaceac 
Pinus Betula Tike 
S245 wtinus 
Picea Aceraceac 
Tsuga Fagaccac oe 
. ead 5 eg? . 
Abies Fagus reg 
ae Vitaccae 
Salicaceae Quercus Vij 
a ; Pilis 
Salir (}maceac ee 
: Pillaceac 
Fuglandaceac Ulmus aid 
Tilia 
Pterocarye Moraceae ; 
fuel : Cornaceae 
FUSCUNS Morus ; 
Carya SOTNUS 
uh Rosaceac ares 
Ca rpin us Sambucus 


Mnopa OakuncKoro apyca 


HamcoOoTaninueckie aHnhie TO GaKMUCKUM OTO;KCHIIAM H3BCCTHBE JMULE 
UO YUCTEIPCM AYURTAM 1B cenepo-sanauon uacTH piukaciuiicKkoit Hu3menno0- 
eri: yc. Yepuorit slp, 8 paiioue o3. backynuar, y DPypmauona u noc. K3nit- 
Capa. B padore TH. A. Uurutrnua (1933) upusonstres pesyapraTet ompeyejte- 
Hs COMITE CTC J13 WOCKOJILRUX HYRKTOB, HO TAK KAK NPWHALACHKHOCTh OTIO- 
(KCHMH, 13 KOTOPHN OLLIE B3ATH OOPasIthl, MMCHHO K OakMHCKOMY FOpH30HTY 
BAIBDIBACT H3BCCTHbIC COMHCHIS, TO MB 34@Cb UX IpHBOAHTbH He Gytem (Tem 
HOACC ITO HbUIbMA APCBCCHBIX HMOPO}, B HIN MOUTH ILONOCTLIO OTCYTCTBYeT). 

Tepirieit fl p. Odnamenne Oakineknx caoes y c. Veprarii Ap mupore 
HW3BCCTHO B THTeCpaType, TAK Kak ARBIATETCA CAUICTBCHHEIM BLIXOOM HHatHe- 
OAKHHCKUX OTMORCHHH Ha umaKuedt Borre. OOnamaronmiecst B ocHORAaNUH G6e- 
perokoro OOphiBa WLOTUDIC GepUbIe TUTIb comepKaT MpocsoMW pakoBuh Mop- 
CKIX MOSMIHOCKOB, HO3BO.TAIONIUX TaTHpOBaTh OTH PANE Kan WiaknedakHHy- 
cine. Ope keene UbLIbILE HW Crop B ruutax, BbITOINeHHOe Hawt (Cpraye, 
104), lokasalto IpneyrerRue 12. poxoB Apewecnstx MOpoOR Ww kycTapuuKoR. 


Pinus Pterocarya Adnus 
Picea Carpinus Quercus 
su ga Corylus Ulnius 
fbtes Betula Tilia 


back ynuark. Ila socroutom Sepery o3. Baekyuuak uspecrupt BBI- 
XOAD OAKNHERUNX OTOmenut, Koropne IL. A. W[pavoccranazern (1908) ma octo- 
BUA OONAPYKCVHOH BUX avun curraer pepxucOannucKkiMi. Botux ornto- 
AROUUGN (MCCTOLOBAI TOADKO OJUUL OOpa3sen) OETA WaliAeHa TbLI_PMA 7 peBecun4ex 
NHOpo, oTHOcsXest K TO pose. 


Pinus Betula U lms 
Picea linus wleer 
Tsugu Quercus Tilia 


Carpinus 


PypMatrono nv RseaCapait. barunenue orsmomennsa, mpencran- 
UCHUDIC ILTOTUBIMIT UC PUBIMH PIMUAMU,OBLIIL B OOTHX IVHKTAX BCKPHITL CKBa- 
mimMAaMe. Bospacr ux oupeeisercH HaXOKamMi ayubl W 3amueraiiem mos 
TITHIUHBIMI XASapCKUMIL eekami. B paiionue MypmManona on ToacTuaawTen 
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(tbaYHUCTHYECKRH  OXAPAKTePH3OBAHHbIM — ATIECPOHOM. CnoOpORO-NbIAbWUE BOT 
ANAT OTMOREHIML B OOONX MyHktTax (CprayK, 1954) nokasan npucyTetRue 
IbLTbILE 9 poOB ApeBecnblx HOpo sk IL KYCTAPHHKOB 


Pinus Juglans Betula 
Picea Carpinus Alnus 
Abies Corylits Vilta 


Lpunesenubie janupie, XoTH iH OTHOCHTCH RK OGOUM CTparurpaduyecniiM 
TOPpHB0HTAM OaKUHEKUX C/10@B, KOHCUHO, OYHH OTPLIBOUHBE LW alot JON 
IPUOsMARCIHOC HpeleTaB-lenie O lope OaAKMHCKOTO BeKa. OfHaAKO TO O6CTOS- 
TOQTHCTBO, ULO IPH JaciPuelHUeM U3YGeHUH OAKUACKAX OTTOARCHHIL, BCKPbIT DIX 
ChBaKHHAaMH B paiione Cratimirpasa W Hake 110 Bowre, apetbia wpesetaBi- 
Te1eit PYPUX pPoOLOB j[pesecHbX Ho KYCTAPWITKOBLIX MOpost ware He Onda 
OOuapyAReHa, ABILACTCH HeEROTOPbIM HosTBepAeHHeM TOrO, WTO Oaknnckan 
(propa OXapaKTePH3ZOBAHA UPUBENECHHDIMI JJAHABIMIE 603 CYMCCTBCHHEIX TTpo- 
HyckoB, CyMMIpys IX, Mbl BILUIM, UFO B COCTaBe DTOH MAOPhI OTMeTeHO TMpH- 
cyTCTBHe WpesceTaBuTetei ub 1) poqOB ApeRecubix WH KyCTAPHUKOBBIX HOPOL. 
Hecmorpa Ha He6OdbINOe FICO YCTAHOBMCHUDTX POAOB, BCe *KeC MOAKHO OTMC- 
TuTh OopUVYO ONB0CTD ee k ammuepouckon @rope. B stom oTHOMeHHH OF 
CVINCCTBCHHO NpucyTeTBNe B cocTaBe OakUHeRo soph TARUX powoB, Wak 
Tsuga, Pterocarya uo Juglans. 


Crucok cemetoms uo podvc AOpecechsne Nopogd 
uU KRYCMaAaPHUHOL, ON pede tends CGO Pauope GAKUNEKOZO 


apyca 

Pinaceae Juglans Ulmaceae 
Pinus Betulaceae Ulmus 
Picea oe: 

Laas Carpinus Aceraceac 
[dies Corylus Acer 

om Betula 

Salicaccae “Arie Tiliaceae 
Salix Tilia 


Fagaceae 
Jughandaceac aAgGaAces 


Pterocarya Quereus 


Maopa OKCKO-;[HCNMPOBCRHX MesK-1C;|HHKOBBIX OTAO;KEHHHM 


llaseodoTanmmeckie MarephactbL HO BCOM ONNCaHLbIM BELG CTpaTUrpadil- 
YOCKIM TOPH30HTAM OTHOCILIHCh K CIOHM, BO3PacT ROTOPHIX YCTAHABANBATCS 
HPCUMYITCCTBCHUO HO Dayne (8B OOTHINMUCTBE C-LYYACB MOPCRKUN MOJIWTOCKOB it 
peae — PopaMHNdep). Hck TMOUCHTIOM ABSLATOTCH THE OLHPOHCUOBBIC TE HH rk 
HOMMOLCHOBHIC OTAOAKCHIS, BOSpact KOTOPLIX ObNT OTpe;fe-teH 10 (p.10 PICT - 
NECHIIM  ;JaulHbiM, 

TURUTBIC QUI TeMIbIX DON CpeqHeLo UW BepXUELO MACHCTOUCHA TCCHLIC 
(PIOPLE CPL MOPCRKUX OTAOSROHINE Han JF0 CX HOP Ue U8BeCTHDE. Jlapsc1y 
C OTHM OWE lOCTATOUHO UaACTO BCTPCVAOTCS! WE CpABHHTCAAbHO NOPOULO TBYICuU pt 
B OOMCE CEBEPUBIX TACTAX paceMaTpUBaCMOlL HAMIL TEPpPHTOPH, B WpeAeTar 
PO UCTHUKOBOIL OOgacTH. JtHh Q@AlOph, Kak WpPaBHeLO, TIIpHY POPE Ko O3ePho™ 
OOCLOTUDIM OTOFKCTIGIM, CTPATHLpPaAPUIECKOe HOAORCHUE KOTOPHEX BO MIHOTITN 
CTYYUAHN MOACT OID VCTAHOBICHO HYTCM ONPOTCcICHILE HX BaQlkCPa His TO OT 
HOMTCHIMIO RK MOPeHHbIM TOPHS0ONTAM, 

B nactosimee BPE OTOIKCHIIA, TeRAMLNC CTPATHPPAMUyVech WMAE MOPE 
bE MARCUMQIBHOLO O.TesteHCHIE UW HOCTIATACMLIC MOPCHOIL (TEL CHAX pOHMDIMIS 
CH OOPaAZORANIGIMH) ORCROLO OTCTOHCHIEL, OOLETNO OTHOCAT K Cpe HeMY Teel 
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Hints PPAWINTA UWEPBEPTIUUOPO IERPHOZLA 
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CTOHCHY, K CPO OKCKO-AUCHPOBCKOH MesKICAHUKOBOH BTOXe; OTOAREHUA ike, 
samerawmne CTpaTiurpaPmyeckH BHIIC MOPCHb! MAKCUMANbHOLO Oe eHeHItt 
Ii Me@peKpbITHe MOpPeHOH Ce_yrwomero oe qenueHus (4.11 CHHXPOHHBIMEH ell 
ocawKaMH),— K BepxHemMy HHeHCTOUCHY, kK ero MHCIPOBCKO-BaclAaHcnoil 
MeARTEAHHKOBOH onoxe, Ilockonbky Orophr, orHOCAMMeCH K DTM ABYM ¢cTpa- 
TULpAaPHyeCKH pasnOBOBPACTHBIM — TOLTITaM O3@PHO-OOJIOTHDIX — OTAOK@HIL, 
AOCTATOYHO Pa3sJNGaLOTCH HO CBOeEMY COCTABY, IIMeCIOTCH BCC OCHORAITI Cora: 
MATbCA C TAKUM pasrpaHNGCuHeM HX NO YCTO TEOMOLHYCCKIIM LaHILbEM, 

(Diopa OKCKO-;LUCTIPOBCRHX OTIIO/NCHIIL 1 npeqeuax TOW yvaetu Pyeenoti 
PABHIBE, KOTOPyiO MbI paccMaTPHBaeM B HaCTOMHTCH padoTe, Godee IIH MeHee 
NOHO OXapakTepH3oBana B TpeX MYNRTAN: B paitone vr. -HiIXeuna mn OKO-TO 
Aepesenb Mpiguno i Adouacoso. 

‘THX BIH. CIIXBUHCKHe O8epHEeE COM ABINIOTCH HaNOOACe HEBeCTHDIM 
OOPasOBAHHeM OKCKO-]MCUPOBCKOH MeIKICTHIUEKOBOIL 9iToxir. (Diopa ovtTHx 
CLOCB, BPeMA HAKOWICHHA KOTOPHIX, KAN DTO OTUETINBO BILLO 1O Oyo. 
NOBAHHBIM CIL0 POBO-ULLIBICBEIM THarpamMaM, OXBATBIBACT BCE MCAKCELHITKOBbE, 
N3yualdach MHOTHMH UasecoOoTaHuKaMH Wak 10 MWVIbNe, TAK IL HO Mak pooctar- 
kam. Cpoqka peex 9THx ecateqonaumii jana B. H. Cyxauennin (1938). Ts 
UPHBOAMHMOTO UM CINCKA ONpeqeeHHbIX 3:1ecbh 64 BUAOB caejyer, YTO B NX- 
BUHCKOH ®..tope imuMeioten mpezcrapnte-ut 19 poop Apebecubrx 1k KyeTapHu- 
KOBBIX ThOPOjL. 


Taxus Corylus Rubus 
Pinus Betula flex 
Larix Alnus _feer 
Picea Quercus Rhamus 
-lbtes Jimus Tilia 
Salix Cotoneaster Frarinus 
Carpinus 


Ppuyuwo. Osepno-Gosr0Trnpe oraoaenun ORCRO-;LUCLHPOBCKOTL Mesyk- 
‘TCMHRKOBOH ooxiE y wt. Ppmguuo (B BOCcTOUNO vactu CMosreneRoii oodacTuy 
OL BCKPbITH CKhBAAKHHOIE Ha BOO pasAestbuomM iwstaro. Uptiuarennoern orix 
CHOeB K yKa3anHOH MCAKICTHUROBOI OTOXC OPeLeTAeTCH Kak 110 cocTaBy 
(PIOPHE H XapakTepy CHOPOBO-HbILIbUeBOIT ANATPAMMBbl, OWN OTU3KOIL K jUla- 
PpaMMe -THXBUHCRKOTO paspe3a, Tak WMO reodorimgeckiM Janubim, Onn wost- 
CTHUAIOTCH MOMLNOM TOTMCH PIOBMOTAALNAIDHDIX HeOCKOB It MOPCHOIL OKC ROLO 
OTC LCHOHHA MH We PCKPHITHE THEMPOBCKOI It MOCROBCKOIL MOpevaMiL MAKCHMAL bh 
HOLO O-TeHCHCHHA OOMCH MOMHOCTLEIO ORKO.10 40 ae. Barre MOPCHHOLrO Topisenta 
TeKAT O30 PHO-OOA10OTHbIC OO pazonaulst JLHCTIPOBCKO-Ballfancholl Meare KO- 
BOH onoxit. Bo oraonenisax ORCKO-[HCHPOBCKON VIOXH CHOPOBO-TLDEI BIC BhIM 


AHALTBOM YCTANOBATCHO TIPWCYVTCTBUC TEBP-T BILD 11 POTOB TpeBeCCHBIN TOPO ll 
KVCTAPIHEROB, 


I; . : owe ‘ Py & 
Pinus Carpmius Cueercis 
arte Corylus Elms 
Picea Betula Tilia 
_lbies Antes 


Adonacono. Bpaspese y 4. Adouacono (ua p. Kase. paune r. Unero- 
TOSL) OT.TOAROCHITSE OKCKO-THCTIPOBCKOT MesRICTHUKOBOIL 3TLOXII WPeTLeTaAB- et bt 





 shirepatypa mo oromy PABPE3Y UPUBELEHA BOO HB WAMLN OOaCC patttiin pao 
(Fpnayr, 1950). 
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48 BU PPITUY EK 


CrapUYHbIMH ocaKkaMu, OOpa3syioujuMu noKoN, BEIcoKoH (III Hagnou- 
Menno) Teppacnt Kamur. Boapact ux ol pesesAeTcdA Kak YCIOBMSMI 3aeraHyH, 
Tak W HaxowKol Bux Hlephas trogonterit Pall. CnopoBo-npibieBon ananA3 
ITHX OTIOKCHIT Ob BLITOmHeH I), JI. SakHHcKON, KOoTOpaAN onpeyeaAmaa 
WEbuY 12 poson WperecHHXx Topo, uw KyerapHukoB (CV puyuyr, 1950). 


Pinus Corylus Uimus 
Picea Betula Ilex 
Abies Alnus Acer 
Carpinus Oercus Tilia 


llpupeenHbie januble WOKaspiBaloT, To @opa wrKNOl WO.TOBMALL Pyc- 
CKO PABHHNULE UMCJa B ORCKO-][HCNPOBCK YO DNOXY CXONLM CoOCTaB Ha 00d b- 
INMX IpocTpaucTBaX UW XapakTepH3z0Basach yyacTHeM UpejlcTaBurTelrcl cpap- 
HHTebNO HeEOOMBUOTO WCIAa (19) poon J[pesecubrx WM KyCTAPUNKOBHIX NOpoR,. 
HlanSomee HOomHO ota Gslopa UpeyeTaBIena B THXBHUCKHX O8@PHHIX CJONX;: 
WaTeoOoTaUNYecKIe TaUHbte TO APVVUM JIBYM pa3pe3aM HHYeM Ce He JLOMOJMIAFOT. 


Chucor cewetome uo podos 
an pedgeacnumsy Co Prope 


Paxaceae 
Paxus 
Pinaceae 
Pinus 
Larix 
Picea 
Abies 
Salicaceae 
Salix 
Betulaceae 


Carpinus 


Opeeecntu«e nopod uU KYCMAPHUK OG, 


ORCKO-QHENPOCEKUL MOH ACOHUE O- 


OM owen ud 


Corylis 
Betula 
linus 


Fagaceac 
Quercus 
Ulmaceae 
Ulmus 
Rosaceae 


Cotoneaster 


Rubus 


Aquifoliaceae 
Ilex 
Aceraceae 
vteer 
Rhamnaceac 
Rhamnus 
Tiliaceae 
Tilia 
Oleaceae 


Fraxinus 


(Daopa THETPOBCKO-BaLLAHCKUX MeAMTETNNKOBBIX OTIOMEHHH 


“ a DD. epee : 
Oxsomemmt oroli DUOXH IBBECTHDI BO MHOTITX WynkTax PyccKkou pawn, 
Cpojka mastcoOoTaniyecKHX MaTepitadoR MO HUM (faa 3B padote B. UW. Gyka- 


vena (1938). 3jlech Mbi ITpHBejeM TaHULIe J 
SonOTUnX OOPasoBaHnll: Bo pawoie Pep. 


IMEI TO UCTHIPeM Paspe3aM O3epilo- 
{lone Hemprkapo, vr. Jloena nm cea 


Cemuxotnt i clecnonimit, Bo3 pact oTitx OTILORCHIUT OTTPCe-THeTCH Kak TO YCJLO- 
PIM 2acleTalHlt if OTHOTCHINO K Mopene MARCHMAIbHOPO O.TeCUCHITAL ({fonuie 


Homprbkapp un efoen), TaK UO Xapakrepy daopn. Usmevenit pactuTesbuocru 
RO BPEMS HAROMLEHWA O3CPHO-OOAOTHOH TOU BO BCCX YeTHIPeX MYWKTAX 


HWpoTrekacLu WOUTH WACHTHATIO, O HCM O 
WDWIbILeBHIC [Tar paMMa bi ITUX Paspe3soB 


TYUCTAUBO CBIN[ETCBCTBYIOT CIOPOBO- 
(Tpusyrk, 1950). Cropono-ipipienowt 


AHAUHS TOKAsAEL NnpiuicyTCTBHe BO BCCX Paspesax UDUIbILET OFHUX H TEX Me Wpe 


BeECHBIX WOpoyT, u TOMDKO Tp 


1 mopowp — Populus, Acer m Fraxinus — ODUM 


ormeucH br He woRcemecrno. B obmeit cio7KHOCTH BO PIoOpe OTMOAKCUUH ANC- 
NpPOBCKO-Bar{alicKolt OMOXU YCTANOBUCNO MpPUCYTCTBUC 18 poor Wperecnhx 


Wopom UT KycTaphHukos. 
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HVWIKHAA T'PAHVUIA YETBEPTHUHOLO IEPHOTIA 49 


CRUCO be eles Ue POO OE. OD. 6e 8.6 905 nopodo 
P uKyCmMapHhuroe, Onpedenenuux bo PAope 
MENPOGCKO-GanOatcKur MECHMACOHUK OG UE OMACMeEHU 


Pinaceae Betula Tilia 
Pinus Alnus Ericaceae 
Picea , be 
a Fagaceae Vaccinium 
les 
Quercus Casandra 
Salicaceae Ulmaceae Oleacea 
Populus : 
P Ulmus Frazxinus 
Salix ar 
Aceraceae Caprifoliaceae 
Betulaceae 
“leer Sambucus 
Carpinus aps 7; | 
: Tiliaceae Viburnum 
Corylus 


@Mnopa rorzonena 


Ilaneo6o0rannyeckoe M3yyeHue OTMOVKCHHU Trowonena Ha Pyccroi paBHunHe, 
KaK H3BCCTHO, BeeTCH OYCHb MHTCHCHBHO MHOTUMM HCCHENOBaTeIAMH, mpe- 
HMYIUeCTBeEHHO TOpdoBeyamu. HKosngecrso HSYMCHHBIX WYHKTOB 37ech oveHE, 
BelHKO (Heilimrant, 1957). Xora NpH 9TMX UCCHeMOBAHHAX B OCHOBHOM Ipo- 
MSBOAHTOCh OMpPeeeHNe AMUTb MbLVIbIbE peBecHErX NOpoy WH TKaneli TpaBa- 
HUCTHX pacTeHun — TOpPoo6paszonaredeli, OHH BCE sKe AOCTaTOYHO y6eqn- 
TCIBUO NOKAShIBaloT, YTO MAOpa, waunHaA Cc cepequHbI TOTOueHa (Cc ero ten- 
NOM asbt), HuGeM CyMeCTBeEHHBIM He OTIMYATaCh OT COBPeMeHHON. ITO qaer 
OCHOBAHHe OObeMHUTL huopy TOTONeHa HM COBpeMeHHYW M C4HTAaTh, 4TO Te- 


POTCH POXOB, K KOTOPEIM OTHOCHTCA COBpPeMeHHBIe ApeBecuble MW KYCTapHHu- 
KOBLIC MOPOAb OHO MOMOBHHEI Pycckoit paBHuHBl (37 poxos), XxapakTepen u 


IA PLOpLi roswomena. 


Cnucor cemetticeme 


u podoe ApeBecnwe nopod 


uiRYCMaAPHUKOG 6 COEHDEMEeEHHO Ppwope 


Pinaceae 
Pinus 

Picea 
Cupressaceae 
Juniperus 
Salicaceae 
Populus 
Saliz 
Betulaceae 


Carpinus 
Corylus 
Betula 
«linus 


Fagaceae 
Quercus 
Ulmaceae 
Ulmus 


4 Tp. WMu-tra reorpa®uu, BHT. 77 
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Rosaceae 

iS pirea 
Cotoneaster 
Pyrus 
Malus 
Padus 
Cerasus 
Sorbus 
Crataegus 
Rubus 

Rosa 
Prunus 
Leguminosae 
Cytisus 
Caragana 
Celastraceae 


Euonymus 


Aceraceac 
icer 
Rhamnaceae 
Rhamnus 
Tiliaceae 
Tilia 
Thymelaceae 
Daphne 

EK leagnaceae 
lleagnus 
Cornaceae 
Cornus 
Ericaceac 


Andromeda 
Ledum 
Oleaceae 
Fraxinus 


Caprifoliaceae 


Sambucus 
Viburnum 
Lonicera 
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50) B. 1. rPuWUUYEK 


Be Eval ie, ae tee i a a a ee SS 


TadOuuna 


Cemeiicrna 1 YnCHO NpeAcTaBAAIOUINX HX POFOR WpeBecHbIx HW KYCTAPHBKOHHIX NOP, 
onpefencHHBIx B BepxHeKaiBoOZs0lCRHX puopax 


OTMeJibl HW APYCHh 





i ij 
2 =| | = ot te 
< 5 =| | ' ; 
> | s| 5B] El a ; ss ts 5 ce | ae 
se oo ee 3) = a i) I a oO i Ox 
o |e 3) o D S 5 a it =E= AS mo 
CemehcTBo ~w is oe E ir F fe A. o Os os 
a | & a = = 2m | ws 4 bs age mrt oa,2 
| ee os, & ° Se [os =| x © or A moO 
= so 2 Sn) & Sn mm i oS oo i ct Cor 
o) po = Oo a moO oo oS © of Ha bom 


YHCIIC POTOB 





Ginkgoaceae . . . as 
Podocarpaceae . . 
Taxaceae 
Araucariaceac 
Pinaceae... . 
Taxodiaccac 
Cupressaceae... 
Palmae nas fe Sere re — 


mR oO] = | 


| 






Liliaceae... + 


Salicaceac . - 
Myricaceac 
Juglandaceae 
Betulaceae. . + - 
Fagaceae 
Ulmaceae . - 
Moraceae 
Proteaceae. . 
Trochodendraccae 
Menispermaceae 
Magnoliaceae 
Lauraceae ... - 
Capparidaceae 
Pittosporaceac . . 
Hamamelidaceac . 
Platanaceae .. .- 
Rosaceae 
Leguminosae. . . 
Simarubiaceae 
Buxaceae 
Anacardiaceae 
Aquifoliaceae 
Celastraceac ... 
Staphy leaceae 
Aceraccae 
Sapindaceae 
Rhamnaceae . 
Vitaceac . 
Tiliaceac 
Sterculiaceac 
Dilleniaceae . . 
Thymelaceae. . . 
Eleagnaceac . . . 


Pow re ooh | 
PNM wew eb | 
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HMMHAH TPAHWVIA YETBEPTMUHOTO TEPHOTIA 5t 
eee 


TaOununa 1 (mpofomnenne) 


OTseIbI WM APYCbI 





sj 
a a eee epeenenee eee 
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0 it na QO io Q = = iM Og cm 
0) Fa QO oy ® o. = a x ne [0 = © 
CemelicTBo a Es EB po ao a a = ie as Sa 
© m oO © Si I = a a Os i os — oO 
alee lec fs = Ee = et oo St SI Rage) 5 ef co am 
BES) SF) s| se] 82 |EE] & | & | £8] BE | ees 
Se seep cree, ||) oe) oS eee os S ramet ns | woe 
see aE EEL IPS AUR SR I, SAR EN (a Bed 
YHCJIO POAOB 
| 
Combretaceae . On| (pee en een eee oon ease = = aes pa 
Myrtaccae De: Wi Bein, cates I Souaece MM bes = gals —_ _ = = a 
Araliaceae . 2 ae rae | { — pass as an a = na 
Nyssaceae .. . 47a; t4;,tq— 4 — — ses a 5 
Cornaceae 1 4 4 Ps | 1 mis 1 — — — if 
Ericaceac 4j/—;—/]-—yJ— 4 Se ee = 2 y, yD 
Myrsiniaceae 4 D |i eee || ee “tees lv eee — e. = os 
Sapotaceae. . . 1y—-};—]t1>—]}] -—- J—|] — — ta — ee 
Ebenaceae .. . ‘f 1 4 j Aa) ig —_ 2 = = gin er 
Oleaccae. . 1 2\);—]1 4 1 — — — 4 1 1 
Apocinaceae 1) 2) ee) 2] |) me Pe] Oe 2 is a ax 
Caprifoliaceae 1-) 34 3-2 | 14 4 3 1 — — 2 3 


KPATKHM AHAJIN3 U3MEHEHMH COCTABA BEPXHEK AMHO30HCKHX 
@MJIOP IOSKHOM UACTM PYCCKONM PABHHHBI 


IipupeyenHiie NaueoGoTannyecKkne JlaHHbIe OTHOCATCA JUMb K orpaHn- 
4weHHOH rpyute pacrennit (K fepeBbAM M KycTapHukaM) U, CeMOBATeIHO, 
He HCyepuLIBaloT BCeX HMeIONINXCAH MATepHaJOB, HO BCe Ke MOCTATOUHO OT- 
4Ye€TIMBO BIABIAIOT Te KpyoHelmive W3MeHeHUA B cocTaBe (Oph ijoKHOL 
uacTH Pycckol paBHMHBI, KOTOPHe UpOuCXOANAM OT OMNTOLeHA JO TouoMena. 
Beecropouuuii aHauiu3 BCeX 9THX TaHHBIXx TpescTaBisaet coool BecbMa CJIOM- 
Hyto sanauy. Iloastomy, yunTiBasn neh HacTOAIMel paOboTH, MBI OCTAaHOBUMCA 
IMMIb Ha BOUpOce O CXOACTBe MU pasIMNYMAX DIOP OCHOBHEIX CTpaTurpaduye- 
ckux ropusouTos. Jia pemieHua aToro Boupoca OyneT eCTeECTBeEHHEIM HCIOIb- 
30BaTb METOMMYCCKHE UPHeMB, B OOMMX YepTaxX aHaNOrNYHEe UpnemaM, IpH- 
MeHAeMBIM B OoTannueckol reorpagun u PuopuctuKe pH cpaBHeHHM CoBpe- 
MeCHHOM sopbr Kakux 1n60 Tepputopul. HackounKo adextTunen no_oonnit 
OAXoA K OOpaborke NaueoboTaHnyeckux MaTepHasOB, NOKa3bIBaloT XOTA OHI 
padorn Hladepa (Szafer, 1946, 1954, 1 ap.) no uayyeHnio NAMONeCHOBNX U HHIK- 
HenmeucToneHoBnx duiop Tonasmn. 

YuntbRad coeyumUKY UMCIOUIMXCA B HAlieM PachopsAKeHHM aHHEIX, MBI 
OCTANOBHMCA AHUIB Ha TPeX OCHOBHEIX NOKAa3zaTeJAX: Ha H3MCHCHHH BO Bpeme- 
HH CHCTeMaTHYeCKOTO CocTaBa lop, xapakTepe reorpaduyweckux DIIeEMCHTOB, 
ClaraloulmMx 9TH AOphl, M WU3MeHEHNAX B COOTHOMMCHHAX Teorpapuyeckux 
IIEMCHTOB (IOP pa3sNH4HOTO BOspacta. 


Vsamenenna cuctrematTnyeckoro eccrana dop 


IIpn conoctaBAeHHH UpUuBeeHnHHIX B UpesHLyMeM pasyese CBOAHEIX CIHC- 
KOB (IOP OCHOBHHIX CTpaTUrpaduyecKuX TOPW30HTOB mpexKye Bcero ob6pa- 
maeT Ha ccOA BHUMAHe ONpeseICHHO BEIpakKeHHaA TeHAeCHIMA K 3aKOHOMep- 
HOMY COKpaleHulo CHCTCMaTHYeCKOrO pasHooOpa3HA TO Mepe epexona oT 6o- 
jee [,peBUNX K Oonee MouOTLIM Mropam. IIpn stom cokpamaetTcH Kak 4NCIO 


4% 
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a 


cemeiicTB, BXOAAMMX B cocTaB d@iop, Tak HM uNCIO posoB (B OoALMBHCTBe 
cilyaaeB), KOTOPHIMA MpefcTaBseHo WaHHoe CeMeMCTBO. OTy TCHTCHWHIO Xo- 
pollo uMOCTpupyeT, upuBeseHHaA BHILTE ra6a. 17. 

Taka BEIJepsKaHHOCTh TeHTeHIMM K YMeCHbINeHMIO CHCTeMaTUdeCKOrO 
pasHooOpasnA MCKOMaeMEX Op UOKAsbIBaeT, UTO DSTO ABNEHMS CeMyeT pac- 
CMaTPUBaTb Kak OAHO M3 OCHOBHEIX B Mponecce opMupoBannA KaiiHo3oli- 
ckux @uop. B menax yyoOcTBa paccMOTpuM CHadaza 6omee TeTaibHO ero 
KOJUMIeCTREHHYIO CTOPOHY, WH yero OOpaTuMcA K HEKOTOPHIM IMPpOBEIM I10- 
KazaTeAM, UpuBeseHunIM B Taba. 2. IIpexye gem mepeliTH K anaJM3sy 3TON 


Ta6nmunma 2 
i3smenenna cucremaTuyeckoro pasHoo6pasHA fpeBsecHbIxX NOpoA A KyCTAPpHAKOB 
B BepXxHekaiiHoz0licKHx d.io0pax 


Ornenh HW APYChI 


A 


ii 


‘ s e = te 
ros) A 3 ‘J ' + sf 
— Ba] >| = =| ; < = oO r9) 
P| El e| Ee) Ela | $| 8] 8] 8 S2 | 
Tloras3atesi Be aed 6; 5|/ 8) sja a | =| & ZS BS 2 
a Ss a c = 5S S A fe a Ox ys oe 
= Es = ee Et <i 3 s] “0 iS et A, 
Sis} 6) 68/8] 8/82|2) 2] | 28 | £3 | 88 
° = S 3 x RF} mo = oS iO O Oe = Oe 
Uneno cemencets, | 39 | 33 | 31 | 386 | 19 27 | 12 | 14 8 | 12 10 18 
onpelesieHHbix BO 
@uope WaHHoro Lo- 
pH30HTAa 
Uncno ceMenvcTs, 7 2 3 9 3 6 1 1 1 2 ®) 
He HWepecxoMAWIMX B 
CHeyOMHH ropH- 
BOHT 
YGucno poos, 79 | 70 | 60 | 77 | 30 52.4 23°23) 45.1) 42 18 38 
OIpCHeCHHbIX BO 
uope JanHoro Fo- 
pu30HuTa 
Uncno ponos, we | 20 | 12] 8 | 3t 4 17 2| 3 3 vs 1 


TepeXOMAMUX B 
cnelyiomjuu ropi- 
SOHT 


TAOMMILLI, OCTAHOBUMCA HA BONPOCe O TOM, HACKOADKO NOMHEMMeCIOINMCCA MAteo- 
OuTaHudeckHe MaTepHaJb WU UMCIOT AH B AaHHOM CJlydae peasbHbit CMBICI 
pasIHGHOrO poa YMCMeHHbIe COMOCTABICHHA. B cospemenno dpaope wRHOK 
Honopunn Pycckow paBHHHbl [pesecuble MOPOAb MW KyCTAapHuKA MpeAcTaBAeHn bl 
{8 cemeitctsamu u 38 pogamu. Ecau comocraBuTb 3TH WanHble C AaHHbIMM It 
(iope Bepxuero MletcTomena (,HeMpoOBCKO-BadalcKkow Me7KIICHAKOBOU 
910XH), KOTOpad, HCCOMHeHHO, OYeHS O1M3Ka MO CBOeMy COCTaBy K COBpeMeH™ 
HOH, TO OKasKeTCH, 4TO B BepXHeMMeHcTOUcHOBOH Pope oMmpeteteHoO OKOAO 
HOAOBHHH TOrO 4NCIa CeMcHCTB HM potoB, KOTOpHe MbI MO7KeM WpeWOLaraTh 
B ee COCTABE. 

Takyio MOAHOTY XapaKTepiCTHKH MCKOMaeMOl PAPEL ClefyeT UPA3IHATh 
B OOMX2M WocTaTOwwO xopomei. Buecre ¢ Tem y Hac HeT HUKAKUX ocHoOBaHult 
Wp2motarath, ATO cTeoeHb W3yTeHHOCTu Somee TpeBHuax Puop sHatdTebHO 
iimsKe, 4eM Op BepxHero Miciicromena. Ckopee MOKHO AOMYCTHTS 00 pat- 





1 B] aroit w BO BCexX MocMeAyOMAX TaSTMM aX, a TAKS HA rpapakax crpaturpapagde- 
cKue TOPH30HTH, COOTBCTCTBYyIOMAe 310XaM omeqewenua, ae MoKka3anm. Hala ceefqenua 
O HecHHxX opaX WeAHMKOBEIX DMOX ele HACTOALKO CKYAME, ITO OTPasite HX COCTAB C 
HOMmOTOM, andanorm4mow MomHOTe cocTaBa Aop Apyrax 900K, WOKa ACBOSMO;KAO. 
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eee 


Hoe NomoKenuve, NOCKONLKY Oonee ApeBuue OTAOKeHMA YaMe usyuannce 
C PAOpHcTHYeCKOH CTOpOHH. Y4NTHIBaA 9TO, MO%KHO CAeNaTb BEIBO, TO, He- 
CMOTpA Ha HECOMHEHHO MMEIOIMyIO M€CTO HepaBHOMEPHOCTS B CTeueHH Waseo- 
OoTAaHHYeCKO U3yYYeHHOCTH OTAORKeHHI pasHoro BO3pacta, pagIMVINA B KOIA- 
wuecTBe OlpeeJeHHbIX B HCKOMaeMBIX MuOpax cemelicTB H powosB B GbonEMeit 
MIM MeHbIMeH CTeNeHU ANIKBATHO OTPaKaloT pearbHble U3MeHECHHA ClICTeMAaTH- 
yecKoro OoraTcTBa 9sTHX drop. 

O6Opanjasch K LepBoii u TpeTbeli crpoukam TaOm. 2, He TpyqNO 3aMeTUTE, 
4TO, HeCMOTpA Ha U3BeCTHHIe KONebanuA, OOycAOBIeHUbe pa3sHoli NOMMOTOH 
naneoOoTaHHyeckux MaTepuasoB, KOJUM4eCTBO OLpeeNeCHHEIX B KaskylOM 
rOpu30HTe CeMeHCTB H pofoB Oomee HIM MeHee 3aKOHOMepHO yMeHbIUacTcA 
pu Mepexofle oT Oomee ApeBpuux K Oomee MONONLIM OTIOMCHUAM. 





ips Yucno 

CrpaTurpagduyeckhe ropH3oHTLH CeMtHCTR Uncso0 ponos 
OnuroueH —capmarT ..... 2... 31—39 60—79 
Moornuc — KuMMCpHH . ww. we ee 19-—27 30—50 
AxkuarblyI — BepXHHH WelcromeH . . 8—14 15=.93 


JTO OOCTOATEALCTBO OUCHL BAIKHO, TAK Kak WOKa3bl Bact, VTO mpolece yMcHb- 
IN€CHNA CHCTeMAaTHYCCKOTO pasHooOpasiA IOphr UpoTeKkas HepaBuomepno; 
HapaAly C AAMTCIbHEIMU WepHnowamMu, B TeYeHNe KOTOPLIX COCTaB Oph H3Me- 
HAICA He3HaMNTCIbHO, CYD€CTBOBAAM OTHOCITCALHO KOpOTKHe NepHogH, 
XapakTepu3ylomuecH OYHL CHAbBHBIMH usmMenennamH. Jipyrumn c.loBamn, 
Impolecc H3MeCHCHHA PUOPLI UMC B U3BCCTHOII Mepe CkaykooOpa3uLhi XapakTep. 
JTa OCOOeCHHOCTH BEICTYNaeT ele Gouee OTYeTINBO pH conocTaBNeHHU wNCAa 
C€MeCHCTB H POMOB, UcuesawMlNX UP Wepexojle OT OUOTO TOpUsOHTa K Apyromy 
(cm. Ta6a. 2). Daan OLicTporo yMeHLMeHHA cucTeMaTUYeCKOrO pasHoobpasnaA 
(IOPL! COBMAaaloT C NepexoOM OT OTUTONCHAa K HWKHEMy MHOUCHY, 3aTeM 
K llepexoyy OT CapMaTa K MDOTHCY H K Hepexofy OT KNMMepHiickoro spyca 
K akuarbiipckomy. Ha Apyrnx crpatTurpadiueckux pyOeamax w3aMeHeHnA cH- 
CTCMATHYECKOTO COCTAaBA HMeIOT 3HAYMTCIILHO MeCHbUIMe MacmTaoL. 

Hapsyy c TakNMN YeTKHMH 3aKOHOMePHOCTAMIL B I3MeCHeCHIM KOMUGeCTBA 
CeMeHCTB Hl POOR, KOTOPHIMH TpeAcTablens BepxHekaiinosoiickne AopyHL, 
B U3MeneHuH HX CHCTeMAaTH4eCKOrO cocTaBa Kakue ANOO OMpesencHHEe 3a- 
KOHOMe€PHOCTH MOUTH He MpOABIAIOTCA. ITO XOPOMO BUAHO Ha UpUBeAeCHHOM 
HH7Ke cxeme I, MoKasbiBaloleil pacnpeyentenne cemeiictB 10 crpaTurpaduye- 
CKHUM ropH30nHTaMm,. CemeclicTBa NOMeIIeHbI Ha VTOII CXCMEe HE B CLICTeEMaTHYeCKOM 
nopaAkKe, a B NopsAyKe UX BEINAa_eHuA H3 Popp PyccKoilt panynuun. Cuaom- 
HBIMH JIMHUAMM WOKasaHbl Te TOPM30HTHI, B KOTOPbIX MpexctaBurean aH- 
HOTO CeMelicTBa Ol1peseTeHbI HENOCpeACTBCHHO, WYUKTUPHBIe Ke IMHUM COOT- 
BETCTBYIOT TOPH30HTAaM, B KOTOPHIX UPUCYTCTBHe TAKHX WpexcTaBuTesel BIOA- 
He BeponTno. [locaequee uMeeT MeCTO B Tex CJly4¥aAx, KOIMa Kakune uu60 pouH, 
OTHOCAM[HeCH K 9TOMY CeMeHCTBY, BCTpeyalwTcA HM B Oonee Tpepuux nu B Ooee 
MOJIOMBIX OTJIO#KCHHAX HM OTCYTCTBHE UX B MpOMe+KYTOYHOM TOPH3O0HTe He MO- 
KeT OLITL OOBACHEHO. H3MCHCHHAMH B coctaBe duoph. Hpome Toro, ato OTHO- 
CHTCAH WH K T€CM HEMHOTMM CJly4aAM, KOra Kakne WHO0 POA UAH BUH aHHOrO 
C€MeHCTBa YKa3aHbI BO PMOpaX COOTBETCTBYIOMCTO BOZPAaCTa, He BKMIOUCHHHIX 
B oOO30p H3-3a. 1X parMenTapHOCTH HIM HeAOCTATOUHON MByYeHHOCTH. 

Cemelictsa, BbillajjaiomiMe u3 cocTtaBa daopH Pycckoii paBHuHb B da3bi 
ee peskoro obeqHeHHA, OYCHb pa3sIHUHEI W He OOpa3syloT Kakux-1n60 rpyni 
CHCTeMATHYECKOLO XapakTepa. ITH CemelicTBa OObeENMHAIT Apyrue Upu3sHakn, 
MB DepByi ovepesb Xapaktep reorpadMyeckoro pacipocTpaneHuA HX coBpe- 
MC€HHHX TpecTaBuTesen. 
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ee 
Cxema l 


Pacnpegenenue cemeiicrs B BepxHekaiiio03z0licKAXx (aopax no cTpaTurpadpwyeckHM 
ropa30HTaM 


CrpaTurpaduyueckue TOPH30HTHI 


SSS SO ee 


= : © 
rt al a m | ao | as 
3 Ys a te = oe © m OG 
é o S ts = ne rs rs) ne oe Sy ° Ce 
Ce@Me€HCTBO = = irot Si et c = 8 a = 5 Pd = 
© 2 & 5 2 2 = ca ae eee Bae 
=f Ss = & 7 o cy en ° o FL a | as 
© na) ran} oS ba mi — am ra oa) S eS," o 
‘4 : = = ke a = oS o = ost mo} om 
S ES a ra ° ca z S = = a= eee 
= s oO fae) 3 o Si wh = ae} c 2 2 BA 
© = e oO = = ea} os os so ve | og 
Ginkgoaceae — 
Podocarpaceae 


Araucariaceae 
Proteaceae ete! 
Pittosporaceae —— 
Combretaseae ss 
Myrtaceae ao 
Capparidaceae ee meen 
Myrsiniaccae ee 
Simarubiaceae 
Buxaceae gs iia 
Liliaceae eee) Pee) rpc ree 
Palmae eee ow 
Trochodendraceae 
Lauraceae eet 
Platanaceae wah ae ee Al 
Sapindaceae eke 
Sterculiaceae Pee! Poe 
Sapotaccae 
E benaceae 
Apocinaceae | 
Magnoliaceae cee) (eee eee eee 
Dilleniaceae — 
Araliaceae ___.|—__]. . . _.|—_—_-]———- 
Taxodiaceae ee eaeeeee Nee eee 
Myricaceae i= | | 
Hamamelidaceae = | 
Anacardiaceae = | 
Staphyleaceae | 

N yssaceae ae 
Menispermaceae | 

Moraceae a 

Juglandaceae ——— | 

Taxaceae a | 
Aquifoliaceac paar | 

Pinaceae | | 
Cupressaceae one —| re 
Salicaceae os 


Betulaceae ae | 
Fagaceae —— | 
U lmaceae eer : 
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TO 


Cxema I (npoxouenne) 


CrpatTurpaguyeckue ropn30HTsl 


ws 


anmepouchnli 


re) 


NOHTHYECHHH 


capMaTCcknit 


TOPTOHCHKHHM 


CemeficTso 


iv) 


HYU;HHHM MHOMeH 


ee 
s 

a ny 
v 

* 

—_—— 
* 
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ModoTHUeCHHi 
KUMMepniickilt 
aKkvarblLeibcknit 
OaHuHCKHi 


OUIKWTomer 
FOJIOWMeCH HW COBpe 


OKCHKO-THENpOB 
WHeNpoBCkKO-BaJl- 
MeHHaA Msropa 


HaHvChAu 


Rosaceae de Caran) Oe ee eee arse Teere | =e 
Leguminosae eee ee oe |— Siete ee thea eae te pha calies la eik 
Celastraceae eect See ee Se (oe ere more) (es Cyan ereeeeeny (Seme ries, (AGERE —— 
Aceraceae — aes! Oe eR — ees 

Rhamnaceae eee) See ee ee eee |e ee) es Eee Soe ee |e Ser ena) eee 
Vitaceae ee emeee ee (cee Ase oat | ees 
Tiliaceae —— eee eae ee | oe oS 

Thymelaceae SSeS! We era alone ater Leal casa Sess a 
Eleagnaceae ee ee (eae ornare Pera rs eee eer ea eee ise se 
Cornaceae bE Ie ee a ee ee Ge ate f —er 
Ericaceae Se lees eeleeecuh. | Hace Blea ee allie Seed 

Oleaceae Se ee ee en eens, eae er | iemenrees eae — 
Caprifoliaceae ee) an re eee |e = ape : 


leorpaduyeckue suemenTsl BepxHekaiinosoiicKoil (IOpbl WH 3akKOHOMePpHOCTH 
H3MeHeCHHH B UX COOTHOMeHHAX 


I[pupeyenubte BEIUIe MaTepuwasE WOKa3HBaT, TO B Be pxXHeKaiHosolt- 
cKOH dope ioxHOK uactu PyccKoi paBnuuni olpeleteHo B OOmel cI0OK- 
HOCTH. KpPOM@ He€CKOIBKHX IONHOCTbIO BhiMepmiux poxoB (Dryophyllum, 
Neritium u T. 0.), 135 poxoB apesecuirx nopon u KYCT&PHUKOB, BXOAAMUX 
B COCTAB COBpeMeHHOM OPE pPasIH4GHEIX CTpaH seMHOTO mapa. AHau3n- 
py COBpeMeHHoe reorpadugeckoe pacipocTpanenne wpexctaBuTenei osTux 
POHOB, H€TPpyRHO YCTAHOBUTh, 4TO OHM 0 THMY CBOHX apeaslOB pacmaqawrca 
Ha HECKOJIBKO CCTCCTBEHHHX rpyoo. Ecam we yaMTHBaTb HEKOTOPHIe BTOpOCTe- 
NeHHbe feTain, HabOfalomuecA B XapakTepe apealoB HeOONLMOrO “ca 
poqOB, TO B OOMe CIO7KHOCTH MO*KHO BLIZCNUTb WeBATS TAaKUX rpyum?. 

PotapkTHuyeckue pow (pactpocrpanennne II peHMyllecTBeH- 
HO B FOUaAPKTHKe, HO B HEKOTOPHIX CIYWaAX YWCTHIHO 3axXORAMMe B CyOTpoNH- 
ueckue oOsactTn). 

I rpyoua — nanroszapKTugeckue poan. B ary rpyuuy BROGeHE powH, 
apeasbl KOTOPHX OXBaTHBAaIOT BCIO HAM OOULMTYIO YaCTh TOMAPKTMKH (MHOrAA 
Tak#Ke M HeKOTOpHe O6JacTu Adpuku u WOoxxnok AMepuku). Crogza oTnocarca 
oOODUHbIe MpeqcraBuTeim Hamel mduopy: Pinus, Picea, Populus, Saliz, Be- 
tula, Rubus u Crataegus (pur. 3, 4). 


1B gnopucrnyeckoh reorpaium, upu wanwaun 6oxbmoro uncna Klaccnpukalaa 
reorpapwyeckHX THHOB apeatoB BOB, HO CuX NOp orcytTcrByioT paspaboTanune KIaCc- 
cupukalun reorpapuyeckux THN0B apeaton poyos. B sTHX YCAOBUAX eCXMHCTBEHHEIM BHXO- 
HOM OO UpMHATh TY KNaccuhukalMio, KOTOpan BEITeKaIa M3 TPyUUMpoBKA 110 reorpa- 
QuyeckKHM MWpusHaKaM TONbKO Tex pofoB, KOTOpLIe OBI oNpe;lesens B cocTaRe (bop , 
NpMBeeHHHX; B HacTOAIeh -pabote. 
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Mur. 3. Cospemennpre apeatn pogon Picea u Salix (Schmucer, 1942). 


1 — Picea; 2 — Salix, 
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@ur. 4. Coppemcnnpe apeansr ponop Aulus u Cralaegus (10 KH. «JlepeBbH HW kycTapHunn CCCP», 1954). 


2 — Crataegus. 


J— Rubus; 
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D8 B. U0. rPuUuUyK 





I] rpynma — amepukauo-eppasuatcKne pomp. B Hee o6bequuawTcs 
pow, apeab KOTOPHIX OFpaHMyeHbI YMCPeHHLIMH HM WOKHEIMM WMpoTamMH Ce- 
nepuol Amepuku, Esponbt (HeKOTOpbe U3 HUX 3aXBAaTHIBAIOT H CeBepHyIo 
yactb Adpuku u Mastyio Asnio), a TakxKe 1o*KHO M BOCTOUHOM A3snn. ITO npe- 
HMMYINeCTBCHHO WIMPOKOIHCTBEHHHe ApeBecHhie MOpOAbl yMepeHHO TepMOdHIb- 
HOrO CKJafla (KaK JMcTONaqHbIe, TaK H BedHOsereHHIe). HK sto rpyune OTHO- 
cxutea Carpinus, Ulmus, Corylus, Quercus, Acer u Tilia (pur. 5, 6). 

III rpymma — amMepukano-cpesu3seMHOMOPCKO-asnaTCKHe po, pacnpo- 
CTpaHeHHble B YMePeHHEIX M WKHBIX WuMpoTax CepepHol AMepuKH, B 1OKHOM 
epone HB CpeqH3eMHOMOPCKHX CTpaHax, a TaKKe B BOCTOUHOM A3nn, 1peuMy- 
HIeCTBeEHHO B ec 1O;KHOM GacTu. B cocTaB sTOM rpynubl BXOAAT Takue poy, 
Kak Castaneae, Celtis, Ostria, Liquidambar u Rhus. K nei orueceunt u Te 
poywbl, apeaJIbl KOTOPHX OXBAaTHIBaIOT yKa3saHHy!l TeEppHTOpNIO He NONHO- 
CTbIO, Halpumep, Cesepuyio AMepuky u Cpequzsemuomopse (Platanus), Cpe- 
\M3eMHOMOpbe H BOcTOUHyIO A3nio (Pilerocarya, Zelceowa, Paliurus) uuu ono 
Cpeyusemnomopte (Laurus, Parrotia, Arbutus u yp.). Croga me, HeCKOIbKO 
YCIOBHO, OTHECEHEI H TAKHE POLI, apeatbl KOTOPHIX, KpoMe cTpan Cpegnusem- 
HOMOPbA, OXBATHLIBAIOT HM HEKOTOPHle cyOTpomuyeckne uM ake TpomuaecKne 
o6macTu (Haupumep Ficus u Diospyros) (pur. 7, 8, 9). 

IV rpynuua — aMepHkaHoO-BOCTOUHOasHAaTCKHe POMbI, COBpeMeHHbie i1pex- 
CTABHTeJIM KOTOPLIX pacIpocTpaHeHbI B JBYX M300MpOBaHHHIX oOOacTAX: 
B YMepeHHHIX M JO/KHEIX WMpoTax CepepHoli AMepuku (uHOrga TaKrKe HB IO>K- 
HoH AmMepuke) M 3aTeM Ha yoro-BocToke A3nnu. K oTolt rpymme oTHeceHbL Take 
ponn, Kak J’suga, Carya, Liriodendron, Magnolia, Sapindus, Sassafras 
uM Aralia (pur. 10, 11). 

V rpyutlla — BOCcTOUHOaAsHAaATCKHe POLI, COBPEMCHHIC MpelcTaBUTeAH KO- 
TOPHX paciipocTpaHeHbI B YMCPeCHHEIX MH WOKHHIX MMpoTax BocTOUHOKM Asun — 
HaupuMep Cryptomeria, Keteleeria, Trachycarpus, Cercidiphyllum, Eucom- 
mia, Platycarya, u np. (mur. 12, 13). 

VI rpynna — ceBepoaMepHkaHckne poOsbl, UpecTaBAeHHble B COBpeMeH- 
HOM @Aope TOMbKO B CpeqHel U oKHOM YacTAx CepepHoii AMepuku (HeKOTOpHe 
3aXOHAT YaCTHYHO B WeHTpasbnyylo u lOsmuyr Amepuky). Ito Taxodium, 
Sequoia, Robinia u Bumelia (pur. 14). 

Tponuueckue pogu (pacnpocrpanenybe upeHuMylecTBeHHO B 
TponukKax, HO B HEKOTOPHX CyaaAx 3axoqHImMe B CyOTpomMueckue OONaCcTH). 

VII rpyuna — WIOpHKOHTHHeHTAaIbHbIe POA, MpekcTaBuTeIM KOTOPbIX 
pacUpocTpaHeHhl B COBpeMeHHOH giope TpomugeckuHx oOsactet AMepuku, 
Agpuxn, Asuu u ABcTpanunu (apealbl HeEKOTOPHX H3 HUX 3axBaTbIBaIOT H 
cyOTponuuyeckue oOacTH aTHX KOHTHHeEHTOB). JTO TakHe powH, Kak Podo- 
carpus, Capparis, Sterculia, Myrtus, Rauwolfia u vt. u.; K 9TOH se Tpynne 
OTHOCATCA pogH Alangium (oTcyrcTBylomnli B AMepuke) u Oreodaphne (ot- 
cytcTByeT B Anctpanun) (dur. 15). 

VIII rpynma — tomkHoasnaTCcKO-aMepukKanCckKne pobl, pacipocrpaHeHHEe 
B TpomMmueckHx oONacTAx YouRHOM A3sun nu JOoxKHOH AMepuKM MIM TOKO Ha 
OMHOM M3 9TUX KOHTMHEHTOB. JTO TakHe poxH, Kak Persea, Cinnamomum, 
Machaerium u Anacardium. Heckoabko ycuoBHo clofa se oTHeCeHa Arau- 
carla (3aXOQMT B yMepeHHEle ImupoTH IOsxknok AMepukn) u Dacridium (Kpome 
TpounyeckoH uactu Asnu, BcTpeyaetcs Ha tore Ilepy, a Takxxe Ha Tacmanun 
nH Hosok 3enanyun) (cm. dur. 15). 

IX rpymna — aBcTpauuicko-appukaHckue poh, MpescTaBuTeiu KOTO- 
PHX pactipocTpanHeHEI B COBPeMcHHOK @uope ABctTpanuu u APpPUKK WAM TON- 
KO Ha OMHOM 43 9TMX KOHTMHeHTOB: Agathis, Frenela, Grevillea, Persoonia 
Hakea, Banksia u Eucalyptus. Apeanbl HeKOTOPHX POOB, BKIIOUCHHEIX B 
STY rpynlly, YaCTHYHO BaxBaTHIBAWT Vt 1ORKHYIO Azuw (cM. pur. 19). 
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Mur. 6. CoppeMenuire apeath pogos Tilia u Acer (Schmucer, 1942 


1— Tilia; 2 — Acer, 
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@nr. 7. Conpemennpe apeann pogos Castanea w Celtus (Schmucer, 1942). 


1 — Castanea; 2 — Celtig. 
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@ur. 8. Cospemennste apeatn popos Pterocarya (Mnpunckaa, 1953) u Ficus (Schmucer, 1942). 
1] — Pterocarya: 2 — Ficus. 
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Dur. 9. Coppemenusie apean pogxos Laurus (no xu. «/lepeBba Ww RycTapHukn CCCP», 1951) m Platanus (Schmucer, 1942). 


J — Laurus; 2 — Platanus. 
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Mur. $0. Coppemennure apeamnt pogon Tsuga w Carya (Schmucer, 1942). 
1— Tsuga; 2 — Carya. 
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(hin. 41. Coppemenupie apeasnr pogon Magnolia n Sassafras (> climucer, 1942), 


1 —Sdassafras; 2 — Magnolia. 
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ur. 12. CoppeMeHHble apeaTb poAOB Cryptomeria, Keteleeria (Schmucer, 1942) m1 Trachycar pus 
(qo KH. «JlepeBbA 11 KycTapuHRM CCCP», 1951). 


1 — Cryptomeria; 2 — Keteleeria; 3 — Trachycarpus, 
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Wir. 13. Coppemenuste apearsr poro di , Sas sas ; 
: Me B Cercidiphi é Kuk. Gan < 
| apes por cidiphyllum wo Mucommia (Sehimucer, 1942), Platicarya (Hanmackan, (953). 


1 — Cercidiphyllum; 2 — Eucommia; 4 -- Pluticarya, 
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Mur. 14. CoppemMenusie apeastt powon Sequoia, Tarodium (m0 kn. «JlepeBbA Tl KYCTApHUKT CCCP», 1949) n Robinia (Schmucer, 1942). 


1 — Sequoia; 2 — Taxodium;, 3 — Rotinia, 
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(ur. 15. Coppemennpre apeanst pomon Sterculi« (Patton, cm. Byabd, 1932), Persea (Schmucer, 1942) 1 Grevillea (Diels 1929) 


I — Sterculia; 2 — Persea; 3 —Grevillea. 
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71) BU. rPpuHuyk 


OO 


Jtu reorpad@uyeckne Tpyuubl polos, o6beluucHHEIe Hasimunem oOmnx 
uepr B ocoGenHOCTAxX HX pacnpocTpaHelMA, B reHeTMYeCKOM OTHOMeHHH 
ue BCerla WH He CcoBceM O;HOpog_HH. Browne BepoATHO, UTO reneTHUcCKAaA 
HCOMHOPOAHOCTh HX HCCKONLKO Ooubme, eM releTHUCCKaA HCOMHOPOAHOCTE 
BIOL, OOLCLUUNAeMHX B KaTeropun reorpapvueckux dICMCIUTOB (POPE. 
Ilosromy MepeunCTenHEC BLING FPyUMbi MO*KHO IMIIb C HCKOTOPOH yCJOBHO- 
CTbIO COMOCTABNATL C reorpadwueCKHMU 9AeMeCHTaMHM B TOM WOHWMaHHE, Ko- 
ropoe OOBUNO IpMyaeTcA WOCKeAHUM B mAopucTMuCccKAXx padotax. OHaKko 
B WacTOAMce BPeMA, KOTWAa B UCTOPUKO-PIOPUCTHUCCKNX padotax IpuBouAtT- 
CH abc NO UCTOPHM TOAbKO CPpaBHUTCHbHO OUCHb HCOOTLMOrO YNCIA 
PpoOHOB WPCBCCHbIX TOpoA, pasyesenne POOB KalilO3OHCKOH Oph Ha reHe- 
TuuccKue FpyWb upakTnuecku HeBo3smomnHO. Takum oOpasoM, NpuxouTcs 
MIPUTBCA C TCM HOJOM#CHICM, UTO, MOMKCT OLITh, HEKOTOPHIe U3 BbICICHAEIX 
rpylll ABIAIOTCA CIuKOM OOOOUICHHDIMU 1 B JeHCTBUTeIbHOCTH OObEesU- 
HAJOT HeCKOMALKO Ooee WAM MeHeC CAMOCTOATCIbHBIX py. 

[pocacunpat yuactie B BepxHeKalinos0HCKon @Aope TakUux o00OnIeHHEIX 
rpylil, MBI, MOMKeT OLITL, H TEPACM BOSMO?KHOCTb BCKPLITh HCKOTOPbIe CTOPOHEI 
iL OcobOecHHOCTH NWpomecca ce POpMUpOBaNMA, OFHAKO 9TO HE MOET NOMEMATL 
BHABICHHIO OCHOBHHIX 4YepT sTOTO HCTOpNUeCcKOorO Wporecca. 

Ecau pa3ieuTb posh, OMpejleneHHEIC B OTIOMKEHUAX PAaCCMATPHBAeMBEIX 
HaMa CTpaTurpad@wyeckux TOPH3OHTOB, Ha TepedCAecHHBIC reorpaduyeckue 
rpyllbl HW NpOcuetUTb MX BepTUKATbHOe pacipocTpanenne, TO MBI TONS y4HM 
haprinny, WoKasannyto B ra6a. 3. M13 stoit TabANYB C-cyeT, ITO BCC 9 rpyum 


Ta6Oauna 3 
Yuactue reorpaduyeckux rpyni posos B RepxHekaiinosoiicKoi rope 
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UPEACTABMCHbE TOUBKO B yanOosee jIpeBiMx MUopax (OT ONNTOUCHOBOH FLO 
HIIKUCMNOUCHOLOH). Baie CapMaTCKOrO Apyca TPOUWIeCCKUC POD! BO maope 
Pycckoit pani yare ne ormeuaorca, pu mepexoxe oT KuMMepicKOrO 
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spyca K AkvVarbLIbCKROMY U3 MAIOPh ucuesaloT Cpasy j{Be TpyUubl — ccBepo- 
aMe pHKabckue po (VI rpymma) uy Bocrounoa3HatcKue (V rpymua). Lie Brme, 
8B OAKMHCKOM FTOPH30HTC, UCUC38AIOT AMePUKAHO-BOCTOUNOAZIATCKUC PpOsbl 
(LV rpymna). 

Tao6a. 3 qacr Jimb Camoe OOmce UpelcTaBseuuec O 3AKOHOMCPHOCTAX H3- 
MCHCHUA COCTABA (PLOPbI UO3AHCrO KaliHo304. Ilan Gotee MOMHOTO aHANM3a VTOLO 
HBACHHA HCOOXOAMMO PaCCMOTPeTL JlaHHbIcC O BCPTUKAIbHOM pacimpocTpaie- 
HU yee HC WeIX rpyo0, a OTMeTbHEIX powoB. Takne JauHble Bb rpadmuvec- 
KOH dopMe UpescTaBJeHbl Wa UpustaraeMOM HusKe Cxeme (cM. cxemy IJ). 

B oTy CXeMy BKJUOUeHBI BCC HBIHeC CyIeCTByIOUMe POb, yCTaHOBJIeH- 
ble B ONMCaHHEIX BHC P@Aopax (B COOTBETCTBUN C THMaMH MX apeasuB). 
Lcorpaduueckue rpylbl MOMeHIeHEI B TOM we WOCTeFOBaTeNbHOCTH, KaK 
B Ta0d,. 3, HO BCC TPyMMb TPOMMNGeCKHX POAOB WOKa3saHbl CyMMapHoO. B upe- 
WewaxX Kako 13 rTpyUM Posbl PasMcuIcHbl HE B CUCTeEMaTHYUCCKOM NOpayke, 
a B COOTBETCTBHH CO BPEMCHEM ITX HCYe3HOBeEHUA U3 MiopH Pycckol paBHUHBl. 
Tak #ke, Kak W Ha UpuBeseHnolt BLINLe CXeMe PactpefACJICHUA CCMeCHCTB, CINOM- 
iibIMH JIMHHAMI 37,eCb NOKa3zaHbl Te cCTpaTurpamwseckue TOPpU3Z0HTHI, B KOTOPBIX 
HpeACTABHTe WAaHHOTO pOsa HCMOCPe/CTBeEHHO ONpeseseHhl, WYHKTHPHbIMH 
*KC JLHUAMM TC TOPUZ0HTH, B KOTOPHIX UPMCyTCTBUC TaHHOrToO posa ABIAeTCA 
BIIOMHE BCPOATHHIM. 

Anadus 9TOM CXeMbI aeT OC4YeHb MHOLO JI NOHUMAHUA Wpomecca op- 
MHPOBAaAHHA PIOPbI lOO wactu Pycckoll papyunH. Ilpextye Bcero ona Becb- 
Ma HarAXHO TWOKa3hBaeT, UTO UO KpaliHeHi Mepe yxte c ONMTOneHa Wpeobpa- 
30BaHMe eC CHCTeEMaTHUCCKOrO COCTaBa WO AByMA UyTaAmMH. Ouenb ApPKO 
BhICTyWaeT Kak JOMHHUPyIOMul npomwecc BHNMNALeC HHA WB CO- 
cTapagd@uopH ee TEPMOPHABHHX DAOCMCHTOB. SHaun- 
TCbHO OOJIee CKPOMHYIO POA UrpaeT Wpolecc NOABJEHMA HOBLIX, PaHee He 
CyIeCTBOLaBMInX 3yecb poxos. Ilpm sTOM MO‘KHO IpeNONaratTh, TO JaHHHle, 
IpMBeseHHbIe HA CXEMe, NOKa3sblBaloT 3HaueHMe BTOPOTO Upowecca B HCCKOJ- 
KO UpeyBem4eHHOM Bue. HecomneHHo, 4TO MHOrHe POA, NaupuMep u3 
cemelictna Rosaceae (take, Kak Coloneaster, Crataegus, Rubus, Amelan- 
chier) uam u3 cemefictpa Leguminosae (takue, kak Sophora nau Gleditschia 
Wo owp.), ABIAIONLMeCH WocTaTOUHO JIpeBHuMM, Ha PycckKoH paBnnne B Aeli- 
CTBHTCIbHOCTH CYUICCTBOBAIM 3HadHTCAbHO PaHbIe, UCM 9TO ycTaHaBJIO- 
BaeTCH UMCIONIMMMCA MaweoOoTaHnucCKUMH JanHbMaA. ‘ak Kak KOJH4UCCTBO 
powqOB ApevecHHX MOpod HW KYCTAPUMKOB, (IOABIAIOINUXCA» BHIMe CAPMATCKOFO 
Apyca, OYe€Hb HEBECHKO, MH BCC OCHOBHbIC POH COBPeMeHHOM WecHOH MopHi 
YCTaHOBIeCHh Ha PyccKOl paBHHHe yiKe B HUAKHEMHONCHOREIX OTMOMCHHAX, 
TO OYCBUAHO, UTO WIA OCBCHICHUA MHTepecylomeli Nac mpoOsemMb O rpaHnutye 
Mey TPeTHIHOM WM ueTBePTMUNOL CuCTeMaMU Pelliajoniee suauvenue OyyerT 
HMCTb AHAIH3 UMCHHO WePBOrO 13 OTMCYCHHBIX MpoweccoBR — mporwecca BbIla- 
CHA TCPMO@UJIBHBIX 3JIEMCHTOB. 

Jlaa yqoOcTBa allain3a KONUYCCTBCHHOL CTOPONb! vTOTO WMporwecca MWaH- 
ible OO OONICM UHCIC poo (T. @. Kak HCHOCPELCTBCHHO Ope eeHHBIX, 
TaK M TCX, IPHCYTCTBUC KOTOPBIX BILOJIHC BEPOATHO) BO BCCI PAope Kantjjoro 
3 FOPH30HTOB W B COCTABC BBIUeTAIOMUXCA B HCH reorpadmuecknx rpyniill 
poqoB IpuBeyeHE B Tada. 4 ow Ha Wuarpamme (hur. 16). 

Bee ori Matepiasbl WOKaBbIBAaAIOT, UTO OObEM TlepBEIX [ByX reorpamuyuc- 
CKHX PPYHIL POOR (ManrowapkTM4CCKUX H AMCPHKAHO-eBpasllaTCkKuX), Hadn- 
Has C MHLOMCHA, MOUTH Ne MOMBCPracIcA I3MeMeHIAM, B TO BPCMA Kak B OCTAIb- 
IIPLX WATH PPyOMax OTM W3MCHENLA OUCH BeMITKH. Takum o6pa3om, louyuaertca, 
170 CRocoOpasHe 1 OcobeHHOCTH MCKOTIACMBIX DIOP KaAylOro u3 OXapaKkTe- 
PH30BRANNEIX CTPAaTUTpamPAyecKHX TOPHZOUTOB B 3UAaUNTeEALION Mcpe ompeye- 
AINIOTCA CTCHCHbLIO VUACTHA UPCHcTaBNTeTelf POFOB oTIX CeMI rpynon, 
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Hanoouce {pebuAA m3 paccMOTpenNDIX Hamu paop — omuronenoBan — 
HBIICTCH BMCCTC C TCM IL HanOouce 6oraToit B CHCTCMATHUCCKOM OTHOMICHHIL. 
Camoit 3naunre-tenoil rpynnoit B ce cocTane ABNACTCA rpynta Tpommuccknx 
poor (24 pona). Own, BemKa pob TCPMOPUALHELX VKBOTOR, KOTOPEIC B CO- 
BOKYItMocTH coctapasaioT 70% oOmpero uNeNa posoB, ycraHoRACHNEX B DTOIL 
@aope. Ilepexoy or ounronena kK WKHeMy MuoICHy (AaKBHTany) ABIHeTCH 
MCPBIM, OTMCYACMAIM TPUBCACHHBIMM MaTCpHadaMl WepCNOMHBIM MOMCHTOM 
B Hponecce N3IMCHCHHA MAOpH ora PyccKoit papnnun. On Xapantepusyercn 
MpevKAe BCCTO PC3KNM COKPaMcCHHcM POWH TpomnuccKMx m cyOTponmyeckKuy 
poyop (c 24 no 9), neKoTOpHIM coKpamennem o6mero utecta po;fop (mo 84). 
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‘Dur. 16. Mamenenus B coornourenusAx reorpaduyecknx TpyHy poxos p Bep X- 
WeKaMHOZ0NCkuX Aopax soatnoli Yactn PyccKolt paBHiinsr. 
Potapkruueck me porn: 7 — mporo Paci pocT paHCHNbte; 2 — amepunKano- 
CBPOAITATCH He; oo — aMe DHE &Ho-c peqH38eMHOMOPChO-a3itaTcKHe; 4 — aMe PHHAHO-BOCTOU- 
HOasHaATCHHe; 3 --- BOCTOUHOASIATCHHe; 6 — ceBepoamMepnKancHne, T ponhkyecnnue 
POMP: 7 — TMITOPMIKOUTHHCHTAIbHDbEe, FOKHOABNATCKO-AMEPMKAHCKMC, ABCTPATINICK He 

H appmlkaHuchite, 


UPHIeM 13 CcocCTaBa MlopE Pycckoit paBninbt Bolnagawr 20 ponos. Onnorpe- 
MCHHO MpOWCxOMUT It yReanuenie poam Il] rpymns — amepnrano-cpenn- 
3CMUOMOPCKO-a3znaTCRHx poyos. Hocacrias ocodennocth coxpanaetea no 
BCCX MUONHCHOBBIX MIOpax, HO CapMaTCKOI BRAWUIITCBHO. 

Bee mnoncnopnie dmopa — akpurancKas, TOPTONCKaAH We CapMaTcKan — 
B OOMNX CROUX YepTax ouenb cxonne. Kosanueetno polon KomeOnetTuA 
oT 82 x0 89, TepModrabiBe oKB:0TIUCCKMC DreMCUTE COCTALAAIOT OT 63 
NO 65%, ApeoOmanawnice woosKeHHC BanWMatoT Be TPyibl pomon: ame- 
PURANO-CPC;M3CMHOMOPCKO-aznaTCKUX mW MauromwapKtmueckux. Depexon or 
CapMaTCKOTO Apyca K MOOTHUCCKOMY Iperecraniser coooii BTOPOH peasniit 
MCPec.1OMIibIll MOMeHT B Ipouecce mopmmponannsA soph tora PyccKoii paniir- 
HBL W MOACT OLITh MPUNAT 3a Tpanniy Mey Mnonenom u Tanouenom. Karn 
I3BCCTHO, CTpaTurpaduyeckoe NOAOMeHMe MOOTHCA NO CHX Op Ne oueHb sc- 
TO. HEKOTOPHIC HCCAEHOBATCIM OTHOCAT Cro K MHONeNy, B TO BPeMA Kak Wpy- 
Pe MpMHICIAIOT Cro K Tamoueny. Ha stom py6exe, HaCKONBKO MO;KIO CyYMMTE 
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LIGRKHAH PPAHIITA UKTBEPTHYHOVO UEPHO-LA 


A A ee 


HU OUYOMNKOBAHHBIM LacicoOOTaAHHYCCKUM MaTepiadaM, UCICBaCT OUCIIL 6O.1b- 
woe uNncdO polos. HoncedHo, yuuThBaA OTHOCHTCIbNO CAadylo H3yYCHHOCTL 
MIOTUMCCKON QMIOPH, UCAb3A UCKJUOUUTh BO3SMOMUOCTH, UPTO JLALSHCHINNCE UC- 
CelCLOBAMIL UPHBeLYT K OTKPBITHHO B CC COCTABC CLIC HEKOTOPOTO UNCa POOR, 
WalitCHMbIX B CapMaTCKIEX OTIOMCHHAX. Onnako OOUINIL yMepeHNbt oOsuK 
MVOTHUCCKON IOP BCC KC ABIACTCH HAJ@sKRUBIM YRABAHLICM Ha BHAYUTCALb- 
Hoe OTAMUNe CC OT CapMaTckOol m@aopy. B coctaB MSOTHUCCKOH @AOpbl U3 Cap- 
MATCKOHM He 1ePpeXOWAT HpewcTapuTesn 31 pojla, oTHOCAIUNXCH K 20 cemciictBaM, 
13 KOTOpbIX 0 CeMCHICTB TAKsKC He BETPeuacTCA BBC OTAOJKCHII CapMat- 
ckKOorO Apyca. 


Palmae * Robinia Fothergilla 
TPrachycar pus Machaerium Rhaninaceae 

( Jinaceac Anacardiaceaec Zisiphus 
Cellis -lracardium Sterculiaceae * 
\loraceae Celastraceac Sterculia 
Ficus Celaustrus Firmiana 
‘Trochodendraceae * Sapindaceae * Araliacecac 
Cercidiphyllum Sapindus Acantho pana. 
Platanaceae * Magnoliaccat Cornaccac 
Platanius Magnolia Alangium 
Rosaceae Lauraceae * Sapotaceac * 
Micrameles Persea Bumelia 
-lmelanchier Benzoin Ie benaceac * 
Leguminosac Laurus Diospyros 


Da phnogene 


Gleditschia Apocinaceac * 
Gasca Hamamelidaceac Rauwolfia 
Sophora 7 Parrotia A pocinum 


ILpuMeTANME. GBE3 OURO 3jeCb WB WaIbHCHMUX CIICRAX OTMCUeHHT COMCIIC TBA, 
HO HEPeXO, VILL B CIe;LYIOUL rOpHsoHy. 


Takum o0pasoM, Ha 9TOM pyOcwke UCuCszaIOT BCC TpoMMGEcKHe WL Cy OTPOLt- 
UCCRUC POs; KONNUeCTBO poxoB B ILI, IV, Vou VI rpyniuax coxpamaeres 
HOUT BABA Pasa, CHUAbHO BOSPaCTACT OTNOCUTCALNAA POMh WaurOsaphRTHYe- 
ChIUX POOL, KOTOPHIe 3yfecb cocTaBbaAror yuxe 40% odmero UNCIa PosOB MD30- 
THUCCKOH -ATOPLI, OAT yuacTuA TCPMOM@MAbBHBIX OKBZOTOR, IPesCTaRCHILbLx 
25 powamu, majjact ¢ 63 10 44%. Bee sro coo6macr Nepexojy oT CapMaTcKoit 
(P1OPbl K MOOTITYCCKOI BIL APKO BEIPAsKCHMOrO UepedomMa, «cRhaunay, 

MAOPa KUMMCPHIICKOTO ApPyCa TO BCCM WOKAZATCAUIM OUCHD O1UBKA RK 
mooTHuecKOl. 113 cocrapa 1ocsaeucil BORUMMepmiicky!o M@alopy He WepECNO;LAT 
NID YCTEIPC POsla, OTIOCHITUNCCH WK UeTBIPCM COMCHCTRAM, H2 KOTOPHIX 3 NO- 
CUCHHHE HA STOM PyOeswke TAKE UCIC3aIOT 13 QuopH Pyccnoil papnuny. 


\Menispermaceae Magnoliaceae * Actinidia 
Sinomenium Liriodendron Aratiaceae * 
Dilleniaceae * elralia 


Tpeviiit pesrkiit WepesoM B mponecce U3MCHeHUA CoCcTaBa Ophl OTHO- 
CUTCH, KAN ViKC OTMCUANOCh, K Nepexoy OT KUMMEepHlicKoro Apyca k akua- 
rblibeKkomy. Ha orom pyOexie 13 MaAopH yornoi vactu Pyccxoii pabnuuel BbI- 
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78 B. IL PPHUYUYK 





uayairT 17 poyon, ornocammxca K 13 cemelicrnam, u3 KoTOpHIX 6 cemelicT. 
B Oo7ec MOJO/BIX OTIIOVKCHHAX yrKe OOMbIIeC He OTMeUAIOTCH. 


Pinaceae Betulaceae Staphyleaceae * 
Keteleeria Ostrya Sta phylea 

oy 
Taxodlaceae Fagaceae Nyssaceae * 
Sciadopilis 

: Castanea Nyssa 
Sequoia Uln 
Taxodium 7 gl Ericaceac 
Glyptostrobus aonb Arbutus 
E Hamamelidaceae * ee 
Cupressaceae he Caprifoliaceae 

Liquidambar ot 

Libocedrus Diervilla 


Anacardiaceae * 
Myricaceae * Say 
a Cotinus 
Myric 
adorn Rhus 


OCC U3 COCTABA MDAOPL! MOAHOCTLW BbIMAaaloT BOCTOUNOAZSMATCKHE POH 
(V rpylia) m cepepoamepukancKkue (VI rpynna), MpoucxonuT famtbuelimce 
CHIbHOC COKPal[CHuec KOUMYeCTBA AMCPHKAHO-BOCTOUNOAsHAaTCKUX HW aMepit- 
KaHO-Cpe{M3CMHOMOPCKO-a3naTCKHXx pofos. Hapsyy c 9THM, 3Ha4uHTeAbUo 
YBCAMYUBAeTCA POTb MAHTOMAPKTHICCKUX POJOB, ROA yUacTuA KOTOPEIX B ak- 
TaTbIIbCKOIL PIope WocTuract 04%. YMeHbumIAcTCA Kak OOMlee unCHIO ponon — 
c 61 no 44, tak HM yuacTHe TEPMOMUIBHBIX 9K3OTOB, KOUMUCCTBO KOTOPELX CO- 
cTaBLAeT B COBOKYUHOCTH BCero 25% OOMmerO UNCTAa OTMCUCHHBIX 37CCb POOR 
(B KIMMepHiickom spyce — 43%). Bamie stToro ypoBHA CKONbKO-HnOyAb 
pe3KIIX N3MCHCHHI B COCTaBe AecHOM MAOPHI }O;KHOM YacTUu PyccKoN papnunnr 
yue He oTmeuaetca. I[poncxoxuT IuuIb NOocTeneHHOC yMeHbmeHue uwncsa po-- 
OB Kak B lpefelaxX OTAeIbHBIX Treorpamuuecknx py, Tak WM BO aope 
B WCJIOM, a TAKKC CHUAeCHHe yUaCTHA TeEPMOMUIbHBIX JKZ0TOR. OnHOBpeMeHno 
HOCTCHCHHO BOBPacTacT 3BHAaVeHMe MaHrOWapKTM4YeCKUX POOR. 

O6mee unctO posoR B AaNMeCpOHCKON aope WHWIb HCMHOTO MCHBIUC, 4eM 
B AKYAPBIAbBCKOU; DONA yuacTHuA TCPMOMNMALHBIX BIK3ZOTOB TAaksKe OCTaAeTCH 
WouTH HensmMennon. M3 cocrana MAOph UCUC3aIOT JIMUIb TRA powa H OFHO ce- 
MCTICTRO: 

Cupressaceae Menispermaceae * 


Chamaecyparis AMenispermum 


He3vauitTebHbl H3MCHCHHA B COCTaBe MIOPhI HM pH Wepexoje of aumeport- 
CKOTO Hpyca K OAKHHCKOMY. 3SACCh WCTe3alOT VETH Pe Pola It OHO CeMeHCTBO. 


Juglandaceac Moraceae * 
Carya Morus 
Fagaceae Vitaceae 
Fagus Vitis 


B orHoureuni poma Vitis Boupoc He concem seen. Haxoqkiu BuuOrpaj(a BOT- 
IO;/KCHMAX OOTCC MOMOTBIX, UCM almepouckne, B Upexesax PyccKol paBpninl 
HC UB3BCCTHBI, UTO 7KC KaCacTCA yuaCTHA DTOO Poa B COBPeMeHHOM Prope, ro 
MHCHMA B OTOM OTHOIWNCHHH BecbMa pasHopeuBE. Jlo cux HOp OcTaeTCA Heo- 
Ka3aHHbiM, ABIIACTCH JM BIHOTpaswaA WO8a, UpouspacTawlsaA B eCANHHUHBIX 
IK3BCMILIAPAX B MOUMCHHBIX 3aPpOCNIAX IPMyCTbheBbIX YacTelt RonuN Jinempa i 
Jinectpa, NKHM WJ TO.IBKO OAHUAaABIINM PacTeHiem. 

O6nice wuCNO pONOB BO HAope YMCHbUIACTCA OUCH HC3HAYUNTEIbHO, POJIb 
HAHTOMAPKTHUCCKIX POJLOB YRETHIMRAeCTEH TakKsKe HC3HAUHTCABHO (fo 61%), 
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i) «se cove eet tg eenvn papnunp: Ha pasHbIX CTpaTuTpadwyeckHx ropHsoHTax Ta6Omuna 5 
Apycni 
TPpyunbl posgon . I1OH- : ced : OKCKO- 
| capMaTcRiil MOOTHYECHKH I pent KU MMe piulick iii | akareklbCKU nia OakHHCKHiT {| MHEMpPoOB- 
| cKHK 
Il. AMepnrano-cs- Fagus | Taxus 
pasnatcekHe Ilex 
III. Amepiurano- Celtis Ostria Vitis Pterocarva 
(peI3eMHOMOpPCKo- Ficus Castanea Ju ae 
ABILATCKILC Laurus | Zelcowa | ‘ = 
Parrotia Liquidambar | = 
Platanus Rhus | ss 
Amelanchiecr Cotinus | 4 
Gleditschia Arbutus S 
Sophora Staphylea = 
Apocinophyllum is 
Diospiros = 
TV. Amepnrano-po- | Magnolia | Liriodendron Libocedrus Chamaecyv- Carya Tsuga 5 
CTOUHOABHATCRHE Benzoin Aralia Nyssa paris ° Morus 7g 
Fothergilla Sinomenium Diervilla Menisper- : S 
Sophora mum 5 
Celastrus bo 
Sapindus 2 
Ziziphus < 
V. Boctoanvasan- | Trachycarpus Actinidia Keteleeria = 
aTCRITe Cereidiphy! lum Sciadopitis S 
Micromeles Glyptostrobus o 
Firmiana 
Acanthopanax | = 
r . ; * oe . : e] 
VI. Cepepoamepit- Robinia sequoia | | a) 
haHeKue Bumelia Taxodium 5 
VII— IX. Tponn- } Persea = 
UECKHE Daphncgene | 
Machaerium 
Anacardium 
Sterculia 
Alangium 
Rauwolfia 
Oomee YuCsro MreUe- Of 4 1G * 2 4 3 0 
3aIOUUIX POOB | | ” 
* 2 stom ropnzonre neuesaer cme oUt HTpoRKO pac por TPAHeHHATL TOMAPKTMYeCKIL pojl-— Myrica. <j 
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HeCKONbKO GOMee BAMCTHO CHIUKCHUG YUaCTHA TEPMODUALUEIX VK30TMYCCKAX 
9meMeHToB (c 24 mo 18%). 

Anasoruunyio KapTuny Mbt WadmioqaeM U UpH nepexose oT OakuNCKoli 
(paOph K Pape OKCKO-][HEM POBCKAX Me?K CTH KOBBIX OTJOMCHHI. 3UCCh OTMe- 
“YaCTCH BbLUTATCHIIC TPEX PONOB MH OHOTO CeMeCHCTBA. 


Pinaceae Juglandaceae * 
Tsuga Pterocarya 
Juglans 


VaruM o6pa30M, a vTOM CTpaTurpa@uiecKOM ypoBLue C lCuvesHOBCHHeM 
reyrH (aMepluKaloO-BOCTOUNOAasMaTCKUH pod) MpOMCXOMHT OKOHVATCIbHOC BHI- 
HaseHue py POOR, He WpewCTaBACHHEX B cOBpeMeHHOHM duope WepeBben 
HW KyCTapHikoB lomHO uacTH Pycckol PpaBHMBBI. Hapany c¢ sTuM, Bad.O- 
‘\aeTCA BHANHTCABHOC YMCHDINCHHC KOUWICCTBA TeEPMODUALHBIX 9K30TOB 
(c 18 jro 6%). 

Ors4ust PIO PHL JHCUPOBCKO-BaAaHCKOM ONOXM OT PALOPLI OKCKO-}[WeMpoL- 
CKOLO MCIKJICIIMUKOBbA Takwie We3sHauute.IbHbl. Handomee cymlectBeunoe pas- 
TIME BARINOUVACTCH 2 UCUCZUOBCHIM WOCACLHUX UpeACTAaBMTCAeH TepMOUJIE- 
HhtX QINBZOTIMUICCKILX DICMCHTOB, KOTOPBIC BO PUOPe OKCKO-/ICMPOLBCKOM INOXU 
onto Obl Upeyctanaensr pofamu Taxus u /lex. 

ila yqoOcTBa CpaBncHHA BCC OXaPaRTePM30BaAHUbe N3MCHCIAA (PLO pal 
Ha cTpaTurpaiwseckux pyOcmRax, HaWiNAaA OT CAPMATCKOLYO APyCa Jt BIDE, 


HPUBELCHbE B TAOT. oO. 


CTPATHDPPAMUUECKOE HOJOSKEHBE TPAHMILbDL MESKRDTY TPETHUHON 
MW YETBEPTHUHOW CHCTEMAMHL 
10 MWAJEOBOTAHHUECKUM JAHHbIM 


PaccmMatpuBbad BCC HPUBCHCHHEC BbIMe TWaHHbIC C TOUR 8pCuuyA LpoOOJCMBl 
cTpaTUrpahusqeckoOro NOMOREHUA LTPAHUI MCKAY TPCTUTMUOI D ycTBCPTUIHOW 
CHCTCMAMII, MBL MOSKCM WPT K CCWYIOMNUM BEIBOAAM. 

lIpeasgye Bcero MPUXOANTCA OTMCTHTb, UTO MPH yueTe BCOCX N3RCCTHbIX Nam 
HacLCOOOTAMIENNCCRUX MATCPHadIOB MBI HC MOJKCM YCTANOLNTL NaIH4Ne KARUX- 
160 CYHUCCTRCNHEIX UsMCHCHUH B CoCTaBe PAOpEL Pycckol paBiiinbl Ha TOM 
pyOewke, KOTOPHIUL MHOFUC HCCICHOBAaTCAN IPUIUHMalOT 3a Tpaniity Mem AY 
TPCTUUYHEIM Mo UCTBEPTINUNEIM WepuoyaMil, T. C. Va Tpauitle anvneponucroro 
1 OaARIMIEKOLO BEKOB. 

HT pneezpeiible BEIMIC JTAHHEIC MOATBCPsKaIOT, YTO PasTUUHA B COCTABC (p-10- 
Pb! SLPCRCCHHLN HOPON 1 KyCTAPHUKOB aniweCpOHCKOLO I OakNHCKOTO TOPHsoH- 
TOR OYCHbS HeguauuTedbubl!, H, UTO CaMOe TiaBbHoe, Kak MO CBOCMy XapahTC- 
py. Tak Wu WO MacmiTa6aM OHH BOTH CpaBHMMbl C pasIMuiMo, VanrpuMep 
MOJILY AKUALBLIBCKON W anMmeponcKnol PAOpaMA UT MeALy Popoll OKCKO- 
ANCIPOBCKOIH TL JACILPOBCKO-BaMfalCKOH MeICHUNKOBEIX OL0X. Cacyona- 
TOAIBUO, TIPOBECHNe CTpaTHrpaPuueckol Tpanwibl Mew TPCTHNANOM IL ucT- 
BCPTUUNOM CuCTeMaMH NO Tpalule amulepOncKHUx OakHNCKUX OTTORCHMIH 
HMCIONLUMUCH iameo6oTalMICChkUMIL FaNHbIMH We MOskCT OMTD OOOCHOBANO. 

Anains ®@akTuyeckoro Marepnasa WoKasblBacT, ATO lane B TOM C.Lyyac, 
OCIL Mbl CTAHCM Ha TAKYIO TOUKY 3pPCHsIA, COrMacnoO KOTOPOH rpauwita MCKAY 
TPCTUUUBIM IL TETBEPTNUNEIM WePUOLAMIT WpewleTanmAey cooOOM OUCHb MOCTCHCH- 
HBL HCPCXOJL, MBI We CMOJKCM CUITATh, ITO Cro MOBOPOTHHUL UVHKT WP XOWNTCA 


1 Cyysa no yanuim I. A. Wantuna (1933) m IT. II. Jlopodeesa (1956a) CKoOuTbKO-HH- 
OVb CYHeCTBRCHHEIX pasa me yqaeTcA OOnApPyKUTH M1 BO Prope BOLHDIX HM NHaA3SCMHBIX 
TPaBANUCTEX pactTennit; cm. TAWKE AanHbIe O Pope WaraBeRNX TAM, UPHBOAMMEC B. UM. 
HapanoppM (1954). 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


HIGHT PPAHMILA UETBEPTILYHOPO TIEPHOILA 81 








1s OCHOBHOM Ha Ppatiitily MCA Ay AMMICpOuCKUM MH OakuHCKUM Apycamu. Hapayy 
¢ OTHM, IPUBCACHHBIM BbILIC AHAILM3 TAaHHbIX NO WCKOMacMOll Pope loxwuolt vac- 
TH PyCCkKOM paBiMHbl WOKa3bIBaeT HANIMINe TPeCX PC3KO BEIPAKCHHBIX HC p@JIOM- 
ILbBIX MOMCHTOB B ITpor[ecce cc POPMIPOBAHAA, KOTOPBIC CCTCCTBCHHO CBABbIBATB 
CO CTpaTHrpapuyeckuML pyOesKaMIL OOWbMOrO 3HaAUCHUA. 

[Te pboit py Oe «a pesnoro w3McncHuA PaAOpHL, WpUy poucHAblit k 11e pe- 
XOWy OT OHPOteta kK Muoueny. Ha oTom pyOeme nabsmojactcs: a) BEIMaqenne 
Is COCTaBa lopEt 7 cemelicTs it 20 poxoB u 6) peakoe coKpanyenne yuactan 
bo @-tope Pyccxkoil pasunnbt TpomuiecknX Ww CyOTPOMMUeCKHX pojton. 

Bropoit py6c a ue Melee pesKoro W3McHCHNA CoCTaRa @.AOpb, COB- 
NaAOUMMIM C MCPCXOJOM OT CapMata Kk MDOTIUCY. Syech: a) 13 COCTaBa 10 pL BEI- 
WajlacT 9 cemehicTR u Sl pox, 6) nomnocrbio neyesaIoT TpomNueekue 1 cyOTpo- 
HILHCCRITC PO, yuacTHe B COCTaBe G-IOPbl TCPMOMMABHBIX PONOB CLAbUO 
VMCHbIMACTCH, & TAHTOTAPRTHYCCRIEX BOBpacTacT Tf B) pesko yBeauuuBaerca 
poh POOR, B NacTOAMice BpeMA PacipoctpaneniHx Bw Cpeysemnomopse, 

Pperak py 0 e@ ak, Ha NOTOPOM IPOHCXOMIT NOCACHUCE BIATITeTbHOe 
IL PCBhKOC HBMCHCHHC PAOPbL, IUPUNOAAMUICA Ha Wepexoz, or KuMMepIiCKOrO 
APYCaK AKVaALbLIbCKOMYy. TOT pyOesk XapaktTepmsyercs: a) BELUATCIMNeM 113 
coctaba d.tophr 6 cemclicrs uu 17 posyon; 6) nevesHoReniiem 13 @aoppt PyccKoii 
PABMMHDE BOCTOUHOABNATCKIEX IL CCBCPOAMCPHKANCKITX POJLOB TApeCBecHbIX TIO- 
POJL If RYCTAPHNKOB IB) YCTANOBUICHHCM TOCHOACTBYTOINCrO HOSO;KCHUA B 
COCTABC QIOPbE VAalrosapRTIMCCKIN POOR tf PesSKUM YMCTIDMeHHeM pon 
TCPMOQILEBHDLX, ORBOTOB. 

Crpaturpamuiecnoe 3iaucune UCpBOLO LB YRABAHMbLX pyOCwkeil LoCTaTOUNO 
HCHOS OM Ipe;kCTaBIAer COOOL rpanuny MGARY WascoreioM It Heorenom. 
I) OTHOTCTUH GRO SIBYX UPyPuX pyvdewkeit NOcTOsROHUe He ABATCTCH CTOAB 
HCHBIM IE OUPCZECCTCITH DEM. 

Co TOUR 8PCInEA MpeeTaBACHHil, KOTO PLLC MOFKMO CHULtaTh OOMLCH Pu lATBI 
MAT, BTOPOIL PYOCWK GACLYET MPIBHATL Ba PPalluky MGWRLY MNOIUCHOM I TTZLLO- 
KCHOM, NOTH MICIIIG O JIPUHALI@AKHOCTIL MIOTHYCCKOLO Hpyca K WIMOWeHy 
PAS ICMHCTCH PATICKO HC BCCMIT FCOTOPaMIT Ho WatCOUTOALOTaMI, O;UTaKO 9TO 
OOCTOHTQTHCTRO TC MOsKOT SIBAHTBCH AU Ua MOBOAOM K JLPyroil TpanTOBRE 
CrPpATUCPaAPUICECKOTO BAAVCHHSE DTOTO APKO BEIPAsRCUUOrO PvdeHKA B UCTO- 
pun Mdaoppr Pyecnoig panniitpr, 

Uro ske RacaecTCH TPCTLCTO pPyOerka, UPC eTaBeLHOULCrO COOOT HOCH 
PC3KO BHLPARCHHDUL MEPestOM, OH MOsKET OBITh HCTOMROBA JUNE RAK Fpaititita 
MCAKALY ILTWOHCHOM fT Weteticromenom, ‘Takoit BpLBO;, O CTpaTUrpaduieckom Bita- 
VOHIMP STOFO PVOONA FRTHOTCH CLUICTBCHHDIM BBIBOTOM, KOTOPbHT MOWMCT OLITE 
CUCTAH Ha OCHOBAHINIT TMCIONUINCH B HaACTOHHLCG BPCMA HadCOOOTAHHUCCRIEX 
MaTepuaTon. HeoOocnuornaunocth UOMCHICHITH PPaHIIlbL IIMOnCIHa i mreiiero- 
HCHa MGARILY aMlleponekuM wo OantitenuM apycamMi Oba Ham yare 
OTMCUCTIA, 

Baecre © TOM Hpi Be leHiibte BELG HaCOOOTAHHYCCKIHCG MATC PH abl CHEC HC 
UOT TIPAHMOLO OTRETA Ha BONPOC O HOCOANCHIL Ppaluwitbl MOshyLy TPCTHUHOH 
I ueTReEpTIUHOl: cucTeMamit. B camom JICde, UBSMCHeNHIA UCKOMACMOIL (etOpbi 
Hpi WepeXxo-ke OT CAapMAaATA K MOOTHCY BbIPAMCHBL BUAUITCALHO Pe3ye B OTHO- 
HICIHHIT GUG1a WCUCBAIONLIX 13 CC COCTABA COMCHCTR IC POZLOB, YOM pu UepeNrojye 
OT BRUMMCPHIICKOrO APYCa RK AKVATELTHCHOMY, I OCTAaCTCH HCAHCHBIM, HWouemMy 
MbE {OSGRUBE oTyY OOACC UCTRO BbIPACHHYIO B MATCOOOTAHHUCCKIX MaTepiia- 
TAX TPaHily UPUHAMaTh 8a TPauny MCsKLY OTACAML BIYTPIL CHCTOMbI, a 
BAPAKeHHVIO MCHCG PCBKO — Ba PrpalluIly MemLy CicTeMaMH, 

Jia Toro YTOOKE OTRETHTE Ha OTOT BOUPOC, MpaBOMCPHOCTH UOCTANOBRKH 
KOTOPOFO JLT HecieloBaTetei, eromuiNx (ToooHO B. WH. Ppomony) ta to3n- 
IAN UPWOPNTeTa WaAlCOHTOSOPUUCCKIEX KPUTCDUCB EP TPpOBe CHEE eTpati- 


(oand 
ii 


6 Tp Utreya reorpadpin, Bows. 
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8 B. UW. VPHUyK 


a ES A OR 
re ne tre i 


rpamnucckHx rpauull, ABAACTCH HCCOMHCHHOM, WCOOXORMMO BBIACHHTL, ITO 
KC PCANbUO MpeCTAL.AAIOT co6oli OTMCUCHHHe BLIMIC W3MeHCHHA HCKOMaemol 
(PAOPH HW C KAKMME W3MCHCHIAMIT (buaNKo-rcorpaPiwrieckHN yCAOBMI ONM LO.7TA- 
mnt Onan ONITh CRARATIBI. 
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Mur. L7. Yuacrue tepMo®@WaAbNLIX VKBOTHYeCKNX POOR MW WHpoko pacnpoctTpancHHbx 
TAHTOMAPKTMICCKAX POLOB B WeOTCHOBLIX MW GeTBCPTHINHIX PAopax JomRHON yactn PyccKoilt 
PaBHHHDT. 


{ — TCPMOPHIBHbe AkaoTHIecKHe POM; 2 — MIMPOKO pac pPOCTPAHeHHHe NANPOMAPKTITECK Ae” Pou 


llpesxyje Bcero oOparuMca K rpaduxy (dur. 17), woKkasbrBalomleMy “3Meuc- 
NU B COOTHOIMCHNAX OCHOBHBIX KOMNOHCHTOB ACKONacMOM duopH. B masteo- 
OOTAHHYECKOH NWpakTHKe JiIH OMpeACUICHUA OTHOCHTC.AABHOTO BOspacTa UCKO- 
IaCMBIX NOP yee TaBHO NPUMCHHAeTCA OpesesecHMe COOTHOWCHHA Me+K}LY 
JKBOTHUCCKIMI WH TY3@MHbIMH 37eMentamMn. YanTEBad cuenn@duky avasu3n- 
pycMoro HaMN MaTepHasa (pofopoll cocTaB UuCKONAaeMbIX JOP), MBI He- 
CKOJBKO BAXON3SMeHUM OODEM STHX FpyWil MH pacCMOTPMM COOTHOMWeCHHe AK- 
3OTHICCKHX TCPMODUJILABIX POTOB H POOR WaHTOTAapKTMVCCKHX. 

{punoyumeit Hamm rpaduk (pur. 17) BnomwHe OTYeTIMBO NOKasblpact, 
TO MAHTOMapKTHYeCKHe POM, CTOIb THIMUNHEe JIA COBpemMenHUOH MAOpbl 
Pycckoii paBHnuhl, HauNHawT 3aHHMATH FOcuoACTBYIOMee NOMOMCHUC B COCTA- 
Be MAOPbl, JHMIb HAYUWHAA C akYarblIbCKNX OTIOMenNH. BO msope Ma0THCA 
if KIMMCPHHCKOTO APyca, HCCMOTPA Ha TO, 4TO KOMNICCTBO TCPMOMUILUBLX 
JK3ZO0TOR NO CPpaBHCHHIO C HX KONHYCCTROM B CapMATCKHX OTIOMeCHHAX PC3KO 
COKPATNIOCh, WAHTOMAPKTIUCCKHE POLI NC ABIAINCh ONpejleAIOWIM KOMIIO- 
HCHTOM @stopHt. Takum o6pasom, BTOpOit 43 OTMCUCHHHIX Hamu pyOenKeH, 
\OTH W MpenctanyaAcr coOoH HCCOMNCHHO BaKHBIM Tal BO NCTOPMUeCCKOM TIpo- 
necce @opMupogpannA MiopH PyccKkou pabnvHbl, Bce AC HC MOWKeT PaccMaT- 
puBaThes Kak OTPC30K BPeMeNN, Hauliad C KOTOPOLO Ta HIopa craga upnobdpe- 
TATb CBOIt COBPeMCHIbI CHCTCMATHYeCCKHU COCTaR. 

IlomtiracMca Tenepb, XOTA 6b B CaMBIX OONIMX YePTAaX, BOCCTAHOBUTh TC 
H3MCHCHHA KJIHMATHYeCCKHX yCORHI na Pycckon paBHiHe, © KOTOPHIMM JOJK- 
Hh Ob OMTh CBAZAHbl OTMCUCHHHIC PC3KNe H3MCHCHHA COCTaBa ce soph. 
PaccMoTpluM C DTOM WeIbIO KIMMAaTHueCKHe YCJOBUA TeX TEPPUTOPHH, Na KO- 
TOPHIX BR HacToAMec BPCMA PacIIpocTpaHecHb! MpeAcTaBUTeAM POOR, UCuCesato- 
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WX U3 CocTaBa Muopsr PyccKoit pannus, BO-HCPBLIX, Ha rpaHuye capmata 
MW MOOTUCA U, BO-BTOpBIX, Ha Tpaluue KUMMCPUUICKOTO HM akYAaTbIbCKOLO 
apycos. Ilpu orom mat npuBorum CaMy0 OOMlyl0 XapakTepuctuky, npeumy- 
WWCCTBCHNO B OTHOIMCHUM TCPMMYCCKOFO pesKUMA Kak HahOONCe BAKHOrO DIe- 
MCHTA KIMUMATA C TOUKU 3pCHUA WHTepecylouleii Hac upobscemE. Bosce eT adi b- 
HOe€ PacCMOTPCHUC KJHMATHYCCKHX yCOBUil, a Tem Gozee BCCCTOPOHHHH ana- 
M3 UX, IH Halnell We He uMeeT emBICa. Cucayer umMeTb B BUY, UTO AMUJIH- 
TYMa KoJCOannH KTNMaTHUCCcKuX YCIOBMNM, ONyckKawmnx obutTannue pojla, Kak 
UPaBUsoO, 3HAYATCIBHO WMpe aMIJIUTYAbE KONeOaHUA 3TUX yCNOBUH, jony- 
CKaIOUMX OONTANNe KaskOro H3 BXOAAMUX B Cro COCTaB BuAOB. Takum o6pa- 
SOM, PaCCMaTplibaA KJIMMATHYCCKHE ycuOBUH, Xapaitepusylomue obsacry 
PacupocTpalcChuwA O9THX POMOB B HACTOATICe BPeMA, MBI MOWKEM PaccuuTHBath, 
4TO akTuyecKku WocTaTOUHO yBepcHHO MOryT ObITh HaMeYeHBI JUIIb IKCTPC- 
M@JIbHBIC 3NauCHHA JJICMeHTOL, XapakTepu3yloulne kiMatT Pycckoi papyyyni 
B COOTBETCTBYIOWWNC DUOXI. = 

Yuntbivad cka3annoc, Mb OrpaunN4YMMCH BBIACHCHUCM ANIM OHO Be- 
AHYUNEE — TpCACAbHOTO 3HaAYCHHA MUHAM@IbELIX BEMHUX TemucpaTyp B o6- 
JaCTAX OONTANHA NasBpaHUblx BHINE rpyum ponos. Hak usnecTHo, stm Temne- 
PaTyPE ABMAIOTCH OJHIM M3 OCKOBHEIX KJMMaTUUCCRUX (akTOpoB, oupene- 
IHIOUIMX CcBeplylh rpanully pacnpocrpanenun 6onbmunctua TCPMOQOUILNEX 
APeBeCHBIX UOPO HW KyCTapHuKoB (HaNpuMep, WupoKoncTReNnLe apenec- 
Hble NOPOA, BXOLAMMe B COBpeMeHHyIO psopy Pycckoli panynun, ne 
Pac poctpansAwtca cenepuee O6nacteil, orpanHuucnubix AHBALCKON H30TepMol 
— 20° na cenepoamepukarcKom MaTepuke m —25°— na eBpa3naTcKom). 

IIpn nepexone ot capmatcKoro Hpyca K MsOTH4eCCKOMY, KaK yiKe OTMeUAa- 
‘IOC, H3 COCTaba Mslopb! BEINAaZacT 31 pon, uepeyenb KOTOFPEIX IPUBeACH BHC. 
Hekorophe 03 aTuX pomon BKIOUAIOT OFeHE OO.1bIMOe YRCIO BULOB, HallpumMep 
Ficus (oxono 500 pugos), Cassia (okon0 450 Buyos), Diospyros (Gon~me 200 
BUAOB), UW O6JanaloT OrpoMBNME apeatamu. Mb nekaiouaem aTH pon uB 
AalbHenmMcro paccmMoTpeuuA, Tak Kak B WeKONACMBIX dnopax Pycckoit pan- 
HUHBI OHM Ob UpelctaBueLbl JUMb CMH BIMH BUaMH, NM, ecTecTReHHO, 
XapakTepHCTNKAa KAMMATHUCCKUX yCOBH, CyMlecTBYWOMAX Ha WOMANI BCerO 
apeada KasKOro 43 9TUX POROB, He MOET ConeHCTROBATh NpaBuILHOn onenKe 
TCX KAMMATHYCCKUX YCIOBHH, B KOTOPHX cymlecTBoRnagn BRAWUaIOMINe WX 
diopy. Ecan we npocacnut, cOBpeMCHHOe PacupocTpanenue OCTANBHHX po- 
OB, MMCIOMMX HAH Orpannucnhoe kOuMYeCTBO BNAOB, WAM Ne CAMMKOM 06- 
UPHBC apeasbl, TO MBI NOJYYMM KapTuHy, WOKasarnyo Ha Kapre (pur. 18). 
JTW POE PacnpocTpancHuH B RHO uactn Ceneproi Amepukan u B TponH- 
uecKoH vactu Ionmoit AMepuku, 3atem B IKBaTOPHaIbuol yactu AgpuKn, 
8b Cpenusemnomopse om, Hakonel, B OsKHOH vacty A3nu HB TPonNYeCcKoli vactn 
Anctpagnn. Hpi neem pasnooOpa3snn KAuMaTHYCCKUX yCnoRHT YKa3zanupix Tep- 
PHTOPHH 370ch Vabsm01aloTcA u nekoTopHe oOmme ueptH. OcroBHBIM ABIACTCA 
TO, TO B OOUDMCi Choeii VacTH 9TH TeppuTOpuL upeneranssayor oOsacTn, WA 
KOTOPHBIX XapakTCPHO OTCYTCTBNe BEIPakennolt TepmMuyeckol ecs0nHocTA 
(Kennen, 1938). Bropaa o6mas uepTa 3aksouactTcA B TOM, 4TO CcCBepHaA 
Ppannila UX apeata FOBOMbUNO Omu3KO COBNaRacT © NONOMeHHOM ANBapcKolt 
N30TCPMB! —-5°. JNM B NCCKONDEMX HyiKTax 9TAa rpanulla WoctTuraeT nogo0- 
‘KCHMA HYJCBOH N30TC PMI AHBapA. 

VWicxoy# 113 STOO, MBI MOWKEM © MOCTATOUNEIM OCrORAHTOM nouaratTh, 4To 
BSIMMPaHNe BCCX yKasaNHEIX POOB B Jono uactn PyccKoli pannus GEO 
CBAZANO B UNCC NPOYNX IPH WC TeM, YTO B KOHe CapMata WIN B Navane 
MOOTHYCCKOTO BeKa 31CCh YCTAFOBNJICA KINMAT, NpenatcTrroparmni wx cymle- 
CTROBANHIO, BUVACTIOCTH, XapakTePH30BaRMNicA TCPMVUCCKOI! CeB0HHOCThIO — 
SOPOMO BbIPavKeHHBIM, XoTH mt G6esMopo3nbIM, 3HMNuM Nepnonom. Tlo-bpuny- 

6* 
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ur. 19. Coppemennoe pacnpocrpaucnuc POAOB, UpeCTaBMTeAH KOTOPHIX BbIMepIN B ToRHOH Yyactu PyccKol paBHUHEl 
B Havalte aKvarhHAbCKOrO Beka. 


/--  COBpeMeHHBIT apeall, 2 — AHBapcKaA usoTepMa — 5°; 3 — AHBapcKaA msotepMa —15°; 4 — askKBaTOPHaNbHaA pana BHMaeHHA CHeTA. 
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MOMY, YCTAHOBNBIUMUCA B MVvOTHCe Ha Pycckoi panuuie KinMat CcAleyer 
OTHECTIE K Tpyuue yMcpCchHo TCILVIDIX KAMMATOB HO kiaccupukanun B. Rer- 
cua (Tv. ©, K rpyiie KAWMATOB C TeMUCpaTypol CaMOrO XOMOANOTO MCCAILAa OT 
—3° no +18"). 

I[pi mepexoye OT KUMMCPpHiICKOTO Apyca K akuvarbibCKOMy W3 CoCcTaBa 
PAOPHE 1OKUOH WACTH Pycckoil paBuLbl BeImaqaet 17 poyon, nepeyeib KOTO- 
DHX DPUBeelt BIC. Ms wx GnC.1a TOMbKO OFUH pol, — Rhus — Broauo04aer 
OOsTbINOC YUNCTO BHAOB (TpHOTU3ZUTeALbUO 120), pacupocTpancHiibix la BeCbMa 
asauuTerbuoii Teppuropuu. Loatomy sTOT po MbI TAKAKC HCKTO1ACM 13 WacIb- 
yeitmero paccmoTperms#, TOM Oouce, ITO B AMTepaTy Pe UMCIOTCH JIMMIb OUCHb 
HPNOANZUTCADUbIC JanHbIe O Tpanutax ero apcaila. Cospemciioe paciipo- 
cTpancnne ocTaibubx 16 pooB Moraszano Wa KapTC (pur. 19). 

KaumMatuicckue yCAoBiA TepprTOpuu, Ha KOTOPHIX PacitpocTpaucnDl co- 
BPCMCHHBIe MpeACTABHTCAM OTHX POMOB, TOAKC BCCbMa pasHooOpasHbl, HO B 
OTHOMLCHITA TEPMEICCKOPO PCAKUMa IIMCIOT HW oomue ucptar. lOnitad rpanuna 
JTUX TCPPHTOPHIL (B IOARHOM HO.Tyapuit — cepepiad) JOBOTBUO OAM3KO COB- 
lamacT © IKBATOPHAbNON rpanuinelt BHITA_eHHA cuera!, mo Kapte B. Ken- 
nena (1933), a cenepHad rpanuma — C n30TepMOlt AUBapA — 5° (B Lepone) 
1 —15° (B Cenepuow Amepike It nocrounol Asun). Takum oOpasoM, MBI 
MOOKGM CUINTATh, ITO HCUC3HOBCHHe ITHX POAOB Ha PyccKoil paBHute Mpon3o- 
110 HOTOMY, UTO C HavasIOM AKtALbLIbCKOTO BCKA B jonHoi uacrm Pyccnon 
PABA. yCTAHOBMICA KMMAaT C JOCTATONHO HITSKUME 3HMHUMI TeCMIe paty- 
pamit (iHsKe —15°), T. @. KIMMAT, ornocamuiter mo Knaccupuranan B, Kemne- 
Ha K rpynde Gopeadtbubix K.THWMAaTOB. 

Cyya mo cxoycrsy 10 phi KUMMCPHHCKOLO Apyca C MDOTHYUeCKOK sopon, 
MOSKHO Wpe(iOAaratTb, ATO yCTaHOBUBIIMHCA Ha Pycckou paBHune © KOHIIa 
CapMaTa YMCpCHHO TeMblit KIMMaT He MoABeprarca CYULCCTBCHHLIM M3MeHe- 
HAM BOMOTh (0 akYarbLAbCKOTO BeKa, K Haiady KOTOPOrO, BOSMO;KHO, OTHO- 
CHICA 310Xa ICpBOro 3HaNHTeAbWOTO NWOXONOTAHHA HU, 6esyCOBHO, yCTaHOB- 
Neue 3gech Gopeambuoro KAMMaTa, XapaKTepHOTO B HacTOAUIce BpeMA JA 
Sompmci uwacTh BueTpommuecKolh Epa3zna. 

ConoctaBasaA Waunbe 10 XapakTepy W3MeHeHnA o6mero o6muKa UCKOTAe- 
Moit (POPE W TaHHble O KAMMATHUeCKMX yCNOBMAX, © KOTOPHIMM 9TH A3MCHe- 
THA ORI CBA3AHBI, ME OJUKHEE OyeM UPHATH K 3aKTI4eHHIO, ITO 9TH Mam 
TePUANH MPMBOFAT K aHANOTMYHBIM BHIBOLAM HM ACALAIOT HanOomee OOOCHOBAaH- 
HBIM OTHCCCHMC TPAaHHI Mey TPCTHUHOK U yeTBepTHUBOM cucTeMaMmM (1e- 
puojamMn) K rpaHue MeKLy NAMOWeCHOM maelictouenom. AmenHo Ha 3TOM 
pyOexe mslopa 10 cBocMy o6memy XapaKTepy CTaHOBIITCA Omu3KOH K COBpe- 
Menuol diope PyccKOH PaBHMHb, a B KIMMATC IOABNAIOTCA YUePTH, Xapak- 
TEPULIe JIA COBPCMCHHBIX KIMMATHYCCKAX yCNOBMit — JIMTebHbIe 3MMbI CO 
SAYITCIbUBIMM MOposamn. Daopa WAMOTeHAa, Tak *Ke, KaK HW TePMHMCCKHC 
OCcOOCHHOCTH KAMMatTa ITOH DIOXN, ABHO COMMRKaeT WIMOMeH C MHOMCHOM, He- 
cMOTpA la TO, UTO MateoboTanMuccKMe MaTepMaTE! WOKASHIBAIOT vammune Ha 
yTOM pyOcse OUCH peskoro TepetoMa. 


BbIBOJIbI 


VUnnomenHoe BEIIIC WOBBONACT CielaTh CleqywulMue BbIBOJIP. 

1. Ilo nompocy 0 cTpatTurpaduyeckoM HOO KeHMM TpaHMibl MO*KAY TPCTHT- 
HDIM IT VOTRE PTHUBHIM TepMoOsaMH AO CuxX NOP HCT CMACTBA mrennn. IlocaeyHec 
R BNaAVNTCUbIO Mepe CBA3aHO C OTCYTCTBHEM CHANCTRA IpesAcTansciMh O TeX 
mpnsiiakax, KOTOPbe MO.TAKHE 6bITh HOTOKCHEI B OCHOBY BbICICHMAH WeT- 





1 Hexnioyenne COocTaBAAHeT JMIMb IOTO-BOCTOUHAAH FaCTb A3uM, OHAKO ITO He OFeHb 
CYINCCTHCHHO, MOCKOAbKY HA STY TePpUTOPHIO BAXONNT TOKO OFMA H3 yKa3anHBx 16 po- 
non — Nyssa. 
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BEPTHYNOTO MCprosa, Kan NOCICIHeTO Hepuosa reosxoruvecKoir LUCTOPHM 
SOME, 

CyWecTByOWUe UpCACTAB-LCHUA CBOULATCA K ABYM OCHOBHBIM ClLCTeMaM 
BUPIALOL, KOTOPble MOryT ObITh OXapaktepHsoLaHbl Kak Hasicorcorpadu- 
teCkaH HW MaICOuTOJOruYecKad KOUTeMuUN. Coraacuo 1radcorcorpamuueckKoit 
KOHUCINMIUT, KOTOPAN MOAb3yCTCH HPU3NANNCM 3HAUUTeCAbUOLO OOdbILUHCTBA 
KAR COBCTCKIIX, TAK H 3apyOCAKUBIX YUCHBIX IE KOTOPAA, © Hauteil TOUKH 3PDCHHA, 
ABIACTCA B WAaHHOM Clydac CAMWUCTBCHHO UpaBuIbHoll, rraBueitucii ocoben- 
TOCTHIO LCTLCPTHUNOTO MepuOka, MOSBOMAIOMICH OTACAATb Cro OT Heorena, CHe- 
AYC? HPHSNaTb BOSUMRHOBCIIUG MATCPUKOBLIX OJC]eHeHUil, 3aXBaTbIBAaBIIUX 
BRICOKUC WH YMCPCHHbIC LWMPOTHI, HU CBA3aHHbIC C DTHM ABACHUCM UsMenCHUA 
reorpaduuccKol cpeyet BCCLO 3GMHOFO luapa. Takum odpa3o0m, HiHsKkILO10 rpa- 
ICY MeTBCPTUAUOLO Mepwosa (CucTeMBI) CACAyeT MpowosnTb, OMUpasch ma 
UPUSUAKIL COOTBCTETLYIONeCro USMCHeiHNA FeorpabuuecKoii Cpesbl, macteconto- 
TOPUMCORUCG AKC AHUbIC, L3ATBIC CaM WO cee, He MOryT CUITaTLCA B LaNHOM 
Cilydac pemaoutimM Kpurepuem,. C vToli TouRH sperma apenwomcuue B. UM. I po- 
MOBA O MPOBCHCHUL ILKUCH Ppamlih YeTBepTu4ynOro HepHOa WO UpHw3naky 
HOABTCHIA COBPEMCUILBIX HOACEMCHCTB MH POJOB MACKOMMTAIOIUUX Lt IpeKo- 
RIX (OPM YCOBCKA HC MOLT ObITh IPUHATO. 

~. Beecroponne odocHoBnanHoe ycraonacnie u3gMeHenua reorpaduye- 
CKOH Cpebl, COOTBETCTBYIONICrO IICPBOMy, PeCBHeHMIeMy OJIeLeHeHHIO (ompe- 
ACHAIOILCLO TAKUM OOPA3OM Tpauully MCLY TPCTHYHLIM LH UCTBEPTIMIHBIM De- 
pMO4aMu), BO3MOKHO AWM Ha Gaze WuUpoKOro TasleoreorpamuuccKkoro ana- 
‘(m3a. Owako, HeCMOTpH Ha OOuANe paboT m0 4CTBCPTHYNOMY UeCpHOmy, MBI 
BCC WC HE pacuOdaracM HCOOXOMUMBIMH JaHHbIMEL WJ NONOOHOTO aaa. 
B caa3u ¢ oTUM AAA pe BapuTeAbioro pemcHuA BOMPOCa MOAKET UMCTL 3Ha- 
MCHHe PacCMOTPCHHe OrpaHHNeHHOLO Kpyra MatTepuasoB, B UacCTHOCTH Waseo- 
OoTanMuecKux, 

3. AHann3 UMeIONUXCA B AUTeparype madteoboTauuMecKXx MaTCPUaJOB 
10 BEPXHCKAHHO30HCKUM OTIOMCHHAM JOMHOM “acTH Pycckoif papuunn, He- 
CMOTPA Ha HCKOTOPy!O ero HenOMHOTY (BUuaCTHOCTH OTCYyTCTBHe jeTadbHO 
HSYICHHBIX Paspe30B, HeMOCPeACTBEHHO BCKPHIBAIOW[UX KOHTAKT TPCTH4HEIX 
H M€TBEPTHIHBIX OTIOKCHAM), MO3BOIACT ChedaTbh PAX BHIBOMOB B OTHOMe- 
HMM CTPaTurpapPaxeckoOro NOMOKCHUA LPanHbl TpeTUUGHOTO YCTBEPTHUHOTO 
uepuoston. B nacrosmeii pa6oTe ucno1b30BaHH MaTepuann mo 42 ucKonacmbM 
@i10paM, OTHOCAHIAMCA KO BpeMeHH OT OTMTONWeHA TO HO3syqHecro WackcroncHa 
BRINOWITeIBHO. /lanHEIe 06 muaMeHeHMM poszOBOrTO cocTaBa mpesecubx nopor 
H KyCTapHukos (popM HanOouee pearmpywomunx Ha UsMcHeHHe (pu3HKO-reorpa- 
(PUYCCKUX YCIOBMI) NOKAa3EIBaIOT, 4TO UCTOPHIeCKHH Wpolece PopMupoBpaHnnA 
@aopst Pycckoit papHnubt west B OCHOBHOM TIYTe€M BbiIdaqcHusl 13 ee cocTaBa 
TEPMOMHALHBLX DKBOTHYCCKUX POMOB It TO VTOT Iporece upoTekaJl c pa3in4HOnK 
CKOPOCThIO. BaiesAIoTCH TPM DIOXH PeCaKOro M3MeHeHHA CocTana MJIOpH, pas- 
ACHCHHBIC TAIWTCAIBHBIMM MPOMertyTKAaMH, B TCYCHHE KOTOPHIX Opa MensA- 
tach CpaBUUTeIbHO MaJIO. 

4, PaccMatpipad jaHNBle WO HCKOIIaCMBIM piopaM C TOUKU 3peHuA wx 
CUCTCMATHYCCKOLO COCTaBa, XapakTepa i COOTHOMeHMii CHaralomMx WX Teo- 
rpaPUICCKHX DACMCHTOB, a TAKIKE HCKOTOPBIX IKOJOLNICCKHX OCOGCHHOC Teji 
BXOMAHTX Bo HUX J,PeCBECHBIX MWOPO]L If KYCTAPHMAKOB, MOMHO CeNaTL ce- 
AVIOMMNC BEIBOABL CTpaTHrTpamwsiecKkoro WOpAKa. 

Tponexyenue rpanmier Meaty TpeTHuHEM 1 VCTRCPTHYHbIM HCPHOMAMH IO 
CPalmiile alllMCPONCKHX W OaKMHCKIX OTAOMeCHHIt He MomecrT OLITh O60CHO- 
BAHO HMCIONLUMHCH WateCoOOTAaHHMYCCKIIMM JLaHHBIMN, TAK Kak ¢C DTHM py6e- 
AOM He CRARANKE WIFKRAKNC CKOJIBKO-HHOVLb = CVIICCTBCHHBTOC | 1a MetTeHIs 
(pb-1OPBr, 
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Py6eKoM, Ha KOTOPOM Nponcxojur wocse;ice KPYNUOC Pesko BHIPasKCH- 
HOC H3MCHCHHe COCTABA MAOPH, CBHBANHOC C YCTAHOLJEHUCM Ha re Py ccxon 
PAaBHUHHl KINMATA, XAPAKTCPUBYION(CTOCA HAIUMINCM BHMHCTO repnojla © HE3KH- 
MI OTPIULATCADHBIMH TeMITCpaTyPaMil, ABIACTCA Havacto AKYALbLIbCKOLO BeKa. 

lfmcrotca Bee OcnonalMma CunTaTD OTOT pyOew 3a TPaNutly MeAKAY MNIMOIWCé 
HOM It TIeHCTONCHOM IL OLHOBpeMCTINO 8arpaliily Mealy TPCTHYHEIM Wo YeT- 
peptnungim neprogzamu. Uarcobotanmacchie anitbie, ROTOPPIME MBE 2B Wa- 
CTOMICe BpPCMH pactonaracM, He aloT ROSMOWKHOCTH HAMCTUTH HONOMCHHE 
DTOH pani! Wa KAKOM-1n60 jpyrom cTpaTirpad@nuecckom pybenke. 

5. Ilponexenustil anaJi3 HaneqooTaHWaecKNX MaTepHasOB, BKTIOUAIONUX 
Kak BCe ONYOMKOBAHHBIe, TAK WH BCE N8BCCTHEIC HAM HeCOMYONMKOBAHHEIC [at- 
HEIe Wp yyeTe TOTO HOMOKCHHA eTpaTurpaduucckix pyOekeH, KOTOpOe BbI- 
TeKacT 13 pC3yIbTATOB DTOTO aHaMH3a, MOSBOIMACT CTCAYIOUMIM o6pa30M Oxa- 
pakrTepH30BaTb lopy MHOMeia, MIHOMeHAa I raelicronena PyccKkoH paBunHbl. 

Munoncnosas @iopa XapakTeplsyeTcA 3HadNTeEHBIM mpeobsaqanHem Tep- 
MOQHJIbHLIX IKBOTHUCCKHX (ATH coBpeMeHHO! iophi) powoB TO CpaBHeHtlto 
¢ nanronapKTigeckumn pogamu. B coctane stoi dlophi OONbUTYIO pOUb HTpa- 
OT po, CBOiicTBeHHEe  oOsacTAM ¢ NeBhparkeHnolt TepMuuecKol 
CO30HHOCTHIO. 

[na usno0menonoll @Iophr XapakTepuo IpiwMepHo ouuHakoBoe yuacTue 
(BYX Ha3Bannbrx Tpymn pofos. B ee cocTaB BxOAAT PoOAbl, B nacTonmee 
RpeMA pactipocTpaHcHHble MpecnMyllecTReHHO B o6mactaAX © YMepeHHO TesJIEIM 
KIMMATOM, T. c. ¢ TeMMCpaTypow HanOorec xoTOMNOrO MecATa OT —3 no +18°. 

@Mnopa nselictoyena XapakTepisyeTcA pe3skHM nmpeoOmayqannem WaHroa- 
APKTNACCKHX posOR W WpucyTcTBNeM HCOONbMOTO YICIAa SK3OTHYCCKHX Tep- 
MO(HABNLIX SJICMCHTOB TOIDKO B unAtHe- H cpeHenselicromenobor Paope. 
TepModnaBnne dIeMCHTH QAOpHE UpeAcTaBACHL B OCHOBNOM POanh, pac- 
HpOcTpanenvubIMN B HacTOsTHee BpeMA MpPeCUMYTLECTREHAO B oOmacTaAx c 60- 
peasbubiM KNMaTOM. 
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AKAIL EMMA HAYER CCCP 


Bomtyer 77 








A9on TPYIbB NAHCTUTY TA FTEOrPAQOILY 


3.11. TYBOHUHA 


TIPEBAPATEJIBHBIE JIAHHBIE TWAJEOBOTAHMUECKOLO 
HW3Y4EHUA TIEWCTOWEHOBBIX OTJOMREHUM CEBEPA 
S3ATLAHOM CUBUPH 


Cesepo-3anaqnan uacth Sanaluoil CudupH npercrapasner coboli obsacth 
TUMPOKOTO pasBUuTUs YETBCPTHIHLIX OTMOARCHUH, H3YYCHIMIO KOTOPLIX YK aBHO 
yHeAHeCTCH MUOTO BHUMAaHUA. BmMecte c¢ Tem maseobotannuecKix MaTe plaJIoR 
MNO O9THM OTJO+KCHHAM ONYORHUKOBAHO O4eHB Maso. 

B 1955 r. Mar uponspean cnopono-neitEneBoit anaci3 pala oOpasios! ns 
6ypobbixX CKBasxKuH B paiione r. Casexapya, KoTOpHe mpeactannaoT noun 
BeCh pa3pes YeTBCPTHYHOH TOAMM BINIOTh LO MOACTUMAIOMMX Ce@ MENOBLIX OT- 
aownenul. pu o6paborke atx MaTepuason MBI CTOIKHYIUCh © PHOM TDyYTHO- 
cTeH, OOYCNOBNCHHBIX COKHBIM XapaKTePOM CMOPOBO-MbIIbUeBLX CIeKTPOB 
1 HENOCTATOWHBIM KONNYECTBOM BI{OBBIX ompezenenuil. Tloatomy HO yaen- 
HBIC PC3yIbTAThI CleyeT CUNTATL UpeABAPUTeIbHBIMH. 

Paspe3 nuelicToueHoBEx oOTIOMKEeHTI, 3aeTawmux B palione r. Canexap- 
4a, PHCyeTCA HO aHHbIM MeCTHBIX TeoOTOB B CAeyIOMeM BIE (omucaHne 
WaeTCA CHH3Y BBepXx). 


ANe€BPUTH C MpOcaOAMI CyrMHKOB. 
CaonctHe CyraMAKM c rpaBnem Hw rambKoil. 
Tleckn TOHKOSePHUCTHe, KBAPIMeBHIe. 


Cyranwon Aecuannctulit ¢ MeJIKHM, CpetHHM Mo KP VITABIM 
rpeBnem. 


CasiemacdbcKan ToOULA | 
( O€mast mMomHocth oKomo 80 «nz. 


Yactoe yepeylopanne cy0eBR TOHKOZePHHCTEIX HecoR if Cy- 
necen, 
Canrommanckan Tonmla CuoncTHe CyraHHKN ¢ rpaBMeM i rasIbKoil, 
‘JacToe yepeOBaHHe TOHKO3€PHUCTHX TCcKoB it cylic ceH. 
O€tasd MomlHOcTh oKONO0 45 w. ‘ 


CrpaTurpapuyeckoe NOTORKeEHNC TUX OTOH 1 WX BO3spacT Jo cux 
Tlop He COBCeM ACHBI. 

B ony6ankopaunprx B Hauane 1956 r. Te3HCaX JOKMaAOB, MpoOuTaHHBx 
Ha MevKayBexomcerBenHoM CoBemanun 00 paspaborke yHimuluponaHunix cTpa- 
Turpaduyeckux cxem Cn6npu, Baripuraetes HeckosTBKO Pa3sIH4HbIX CXeM 
cTpaTurpamuqeckoro pacwieneHus YeTBEPTUIHHIX oTAOAeuI. TloupitKa 


’ OOpa3nnr Opin UpCHOCTABICHb] HAM COTPyAHNKaMH Vnypoupoenta. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Q? 3°54 PYBOUNHHA 








B3aUMHOl yBASKH UX WptBeszeHa B joKNaye B. A. SyOaKona (1956). B ue- 
CKONDKO COKpalicHHOM BUe MpON3BCLeHHHNe WM COMOCTABICHAA KaHbl B HHAKE 
cmeyiomelu cxeme. 


Conocrapienne MecTHDIxX CTpaTHTpaP@HyeckHx CxeM NewHAKORO! sonbI 3anaqHo-CabupcKon 
HU3MeHHOCTH 


(no B. A. 3y6anosy, 1956) 


i 





BR. A. 3y6aKoB (JleqeHKOBAA 
30Ha MpHvenncelicKow wacTH 
BanuagHol CuoOupm) 


I. HU. JlasyHos 


. H. Car 
B. H. Cane (cpequee M HHihHee TENVeHHe 
Oon 


(iH30BbA Excess) 











OF CosppemeHnaa Berk NOouMUI Qu (opMupoBanne MOK- 
<4 } 4 Z 
g10xXa MBI 
Or S Captanc koe rop- Qs CaprancKitlt BeK| Qs I HannouMeHtian 
woe oejyenenne Teppaca Ou (noxon0- 
jaHwe) 
> (k) Kapruncnan m-| Q2, Q3 HaprancKiii Il naynowmMennan 
rpeci 1A Bek Teppaca OOnm 
aes) ObIPAHCHKOE O7e- Q SM PAHCKHM BeK ObIPAHCKOe OeMeHe- 
jleHenne Hie 
Q2 (k) Kasannescran | QE—Q? Kasanlenc kill CanromnancKas 
TCIINOBOHAA Bek (CaHTOMIaH) Me?KJI1C/LHHKOBAA TpaHnc- 
TpaHcrpeccHA rpecc uA 
Qt (s) CanuyroBcnas Qe Ta3-cHnceli-ca- 
XOJIO;LHOBOHAA FeMAJI-CABYYTOB- Qs PnarambHo0-Mop- 
Tpancrpec cana CK BeK chime TpancrpeccHBHEe 
Q! (m) Mecconcrue QO, —Q! Mec copeKo- OTIOFKEHUA (( ACMAIIb- 
$ peunnie (MH MOp-| ~ 3 | WIMpTHH( RH Bek CKO-CaHYYyFOBUKHe) 
(KHe) Weck 
Oy MakcimMastpHoe Qe Camaponc Kai Ha wre camMapcKant 
° olefeHenlte BCK mMopeHa 
Poannnt 3 =YcerTb- | Oy — Qe To6ombcKni Mopcekne Meanie nn- 
Ilopta ¢ MopekKH- BeK KOBbIe Ha ceBepe, «CH- 
MIL J\ITAaTOMOBBIMIT 3he CyrIWHKM» Ha lore 
Mopena YcrTb- Q1 ApeKnw Bek | Qa JIpepuec ovicjlenenve 
Ilopra | 
Qo Ipejwejuan- | 
KOBhe | 





Kak Bnyio 43 WpuBeyqennolt CxXeMbI, CaHTOMMAHCKYIO TONINY BCe aBTOpb 
TO 9Ke KaCaeTCH CaeMaIbCKOH TOI, 
TO BOspact ee oNpexeasetea mo-pasnomy. B. H. Cake 


OTHOCHT K BepxHeMy W1evcromeny, 


B. A, 3y6aKos OTHO- 


cAT ce K HIDKHUM TOPH30HTAaM BepxHero umelicronena, a T. VM. JlasyKOB — 
K cpeftemy nleiicroueny (conmocTaBAAA © CaMapOBCKMM Oveqeneniem cpel- 
Heit wactH Banagquoit Cu6Oupu). Mecrusie reoumoru OTHOCAT BTy TOMIIy TakeKe 
K CpeyeMy WeiicTroreHy, HO CANTAIOT BOSMOIKHKIM PaccCMaTPHBATh Ce kak 06- 
pasonantie Souee ApeBuero Bospacta, Mapas elf IpeANONOMNTeILHYy!IO WaTH- 
popky: Q, nan Q,—Q». 

[Ipekne vem mepeiitn K W3T0%KeHHIO pesyAbTATOB WpoweenwHore aM 
CHOPOBO-IIDIALIeBOTO aHasin3a, OCTAHOBUMCA Ha HeKOTOPbIX MeTOIMUECKHX 
Bompocax. 

Bo ncex CHOpoBO-MLIAbIMeBLIX CHeKTPax, MOMYUenHHIX B PesyALTATe aHatUsa 
o6paslon, WpeoOMaNaeT Nba J[peBecHbIxX MWOpod, HapAy C KOTOpPOH IpH- 
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ITAJIEOBOTAHHYUECKOR HUSYUEHUE CEBEPA SAITTAIITHOHM CHBUPH Q3 


= A 


cyTCTByIOT B OoOUbUIOM KOAnYecTBe cnopE. I[p1bya TpaBAHNCTLIX pacTeHuit 
HW KYCTapHUKOB COJePHKUTCH B 3HAUHTCIbHO MeCHbIIeM KOWNYecTBe. CocTaB 
CIHOPOBO-BIJIbICBEIX CHeCKTPOB He OCTaeTCH MOCTOAHHLIM Hl 3aKOHOMepHO Me- 
HaeTCH TO r1yonmHe. 

Hpome ObIIbb HM COOp pacTeHuii, THMNUYHEIX JIA YeTBeEPTHYHbIX OTIO- 
KOH (TAKUX, KaK CHOMpCKUM KeAp, cocua, KapuHKOBad Oepeska, MOJIEIHH, 
ne6eqobble), BO BCexX OOpaslaxX B 3HAYHTebHOM KOMUYeCTBE TpHCyTCTByeT 
MBIA, OTHOCHIMAHCH K powaM, XapaKTepHbIM JIA TpPeCTHUHBIX OTIOKeHHH. 
Tak 8 OObUmOM KOUKYeCTBe Oba BeTpeyeHa UbIEIAa Rhus, Ilex, Nyssa, 
Magnolia, Myrtus, Sequoia, Liquidambar — pacteuuh tTponn4geckux, cy6- 
TPONMUYCCKHX H OOJacTell yMepeHHEIX mupot. I[pucyrctBue B cnopoRo-nBIL- 
I[@BBIX CHeKTpaX MbWIbILLE KapIMKOROH Oepe3sKi, NOAM Ww Apyrux opm, 
He BCTPeWawluXCH B TPCTHYHHIX OTNOMCHUAX, WH OTCYTCTBHE 3aKoHOMep- 
HOCTIT B H3MCHEHHAX COCTABA ITBIbILLI TEPMOMHILHBIX BILOB aeT OCHOBaHHe 
OTHOCHTL BCIO H3YYeHHY!O TOJIMLY K WelcToneny, a MbWIbIeBHIC 3ePla DKZOTH- 
YeCKHX pacTeHHii CUUTATh Me peOTAOMKeCHHEIMI, BEIMBITLIMIE H3 TPCTHYHBIX OT- 
HOMKCHHA, WMPOKO pact pocTpancHHbIX B SanaqHo-CuOupckoli wi3mMenHoctTn. 
[[papiibHocTh TaKOI TpakTOBKH pe3yAbTaTOB aHalJlu3a WojlTBepsKaercs 
TCM, UTO Il B COBPeMCHHEIX HallIkKax OOW UbIbWa THINUHEIX TpeTHUHDIX 
(bopmM coctanasderT 0 30% CYMMLI OLWIbIEBI peBecubrx HWopon. 

K cokaseniio, BO MHOPHX Cy4aAX UbMIbILY TPCTHYHOTO BOspacTa HeJb3A 
OTCHTbh OT IbLIDIE UTBEPTHYHOTO ROBpacta, TAK KaK MHOTIHeC pacrennsA cy- 
ICCTBOBANIL H B KOMIC TpCTHIHOTO, HN B YeTBEPTHUNOe BPeMA, a CTCTICHB Co- 
XPANHOCTI IBIIBUeBEIX 3epeH If CuUOp TOFO HM Apyroro BOspacTa MOUTH O;[IHA- 
KOBa. Tak, HanplumMep, TpyYAHO OMpe/[CNTE, K KAKOMY KOMINTeKCY WpuHawTe- 
sKaT IDVILTCRLIC 3CpHa TAKHX powos, Kak Pinus u Picea. ITO ocodeuHO Ba- 
TPYAUHTCILBUO IPH OTCYTCTBILL BHAOBEIX Ollpeyeuennit, HO Fase ecru Ont yya- 
NOCh BMIABIUTL OTACIbUbIC BIULL, 3aTPYTHeHIe MOAMNOCTHIO BCC KE He NCYesJIO 
Obl, TAK KaK MHOTHe BAB (HampuMep, Pinus silvestris L) nepexoyquT 3 Tpe- 
THYNOLO Hepuowa B UTBEPTHIHHIM. YCTAHOBUTH WPHHaAMTesKHOCTH MLVJIbILCBEIX 
3CpCll TCPMOMUILHDIX PaCTCHUH, B YCTHOCTH Takux, Kak Quercus, Ulmus, 
K Ppa3sIHYHbIM KOMUAeKCAM TaksKe He MpeACTaBAACTCA BO3MOsKHBIM. 

2st TOTO UTOOH CYAHTh O CTCICHH YYACTHA B CHOPORO-bLIbICBLIX CICKT- 
paX Tle peoOTO7KCHHOM MLVILIDLI, MBI ONPCHCTILT COOTHOIICHIA MewKyLy CYMMap- 
IWbIM KOJNCCTBOM ILBIIbILDE 3aBELOMO TPeTHIHLIX IKZOTHUCCKNX pacTeHult 1 06- 
Wiel CYMMOH MBbIMIbILBE H Cop. 

YuMUTHBaA, ITO W3ytaeMas TOMA MpectaBaAeT coool tau ammonni O6n 
IIH 7Ke OCAAKH, B POPMUPOBAHUM KOTOPLIX OTOT ATJIOBNIT MpPMUNMal yuacrue, 
MBI JLOJIVKUbI CUMTATLCA C TEM OOCTOSTEIBCTBOM, UTO B COCTABC CHOPOBO-UbII- 
IEBHIX CHCKTPOB LOJRUbE IPHCYTCTBOBATh KOMILACKCHI MhVIbILbE I CHOP pa3zau4y- 
Horo MponcxonmaennA. Tak, KpoMe TMIbIeEBHIX 8eCpeH, OCCBIUNX 113 BOBTyxXa, 
BO BCCX CIHOPOBO-IIbIIbICBHIX CHeEKTPAX, HeCOMHCHIO, 7JOAKHO UpUcyTCTRo- 
BaTh KAKOC-TO KOAHYeECTBO HbVIbIEBE, IpHHeccHuHOH BoZamit Odi 13 Gomee rwomK- 
HbIX paionos danayqno-CnoupeKkol nu3smennoctn. Mmeroumiecs masteorecorpa- 
(PUYeCKHe TAHHHIe MOSBONAIOT UpeNOTALaTh, ATO ITI IOAKHLIC pailoubt, 10 Kpalt- 
welt Mepe B TeHIMe JIOXH WICHCTONeHa, OTHOCILTNChL K J[BYM JaHyuradpTHbIM 
30HaM — JI€CHOM Il CTCHHOH. CreoBaTebHO, B COCTABC CMOPORO-ILIWIbICBBIX 
CHCKTPOB W3YVACMLIX WaMIt OTAOMRCHUM MBI MOTT BCTPCTHTh TLLIBICBYIO Mpo- 
AVEIMENIO He TOABKO JeCHOH, HO Tl CTCMHOM pacTIITCUbUOCTI. 

OO T13MCHCHITH pO. TLLIbIb, WpuneceHHoH BozaMit OO c wra B pa3saH4- 
HbIC OTPE3KI BPeCMCHIT, MOsKHO CYAHTL 1O CYMMAPHOMY COC pAAHIO TWETJIbILbI 
TPABAHUCTLIX KCepoPuTHLIX pactennu (Chenopodiaceae, Ariemisia, Ephedra), 
ABIAIOULIIXCH B OCHOBHOM JJICMCHTAMH PACTHTCAbHOCTH CTCHHMIX accounainl, 
BLICUHTAHHOMY TO OTHOTHeNTIO K OOMeMY KOINYeCTBRY TbUIbUEE I crop. ITO 
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4 BOIL TYBOHHHA 


ooo 


HOMO#KCHHE ABIACTCAH HECKOIBKO YCJIOBUBIM, TAK KAK HCKOTOPHIe BHI WeOej0- 
BLIX HW TlObIHeH BCTpeyaloTcCA H B Oodlee CeBepHBIX palioHax (Ha OeperoBEx 
o6HaKeHHAX HT. W.), OFHAKO 37[eCbh yyacTNe HX B PaCTHTeCAbHOM IOKPOBe Co- 
BePIN€HHO HIN'UTOPKHO,. 

YuntTpBan reorpapuyeckoe NomwoOKeHHeE pakoua, BCIO TLIVIbILY TYHAPOBHX 
(pOopM CJejlyeT CunTaTb MecTHOH. B KauecTBe ToKa3aTelA cTenenHH yuacTun 
B CHOPOBO-IbIIbUeBHX CUeCKTpaX MHIbIbI, UPOLyWupyeMoH MecTHOHM pactTu- 
TENLHOCThIO, MOHO TIPHHATL KPUBYIO COAe PRAHA TbIAIbILI WpelcTapnterer 
cemelicrBa BepeckoBnrx (Ericaceae), BhICaUHTaniHoro TaksKe TO OTHOMeHMIO kK 
oOmell CyMMe IIbIIbUbI UW chop. 

Hloqzepruytne anamn3y o6pa3ibt Onn B3ATH 13 Tpex OypoBbix cKBa- 
*KHH, 3a707KeHHDIX Ha paccronHnun He Somee 8—12 km ONHA OT Apyrou. B 
BLICOTHOM OTHOINCHUH 9TH CKBAKHHEI JIOMONHAIOT JIpyr Apyra. Tak, cKBa- 
muna Nt 25 (or adc. oTmetKn +60 « wo —6 .), BCKpbIBalonlaA Bepx- 
HIOIO YaCTLh TOMI, B 3HAUNTeIbHOM CcTeHeHH WepekphrBaeTcA CKBasKHHOH 
Ne 14 (oT a6c. ormetKu -|+-40 «40 —20 «) ,KOTOpaA, B CBO OYepesb, MepekKpH- 
BaeTcaA cKBaxkiHOo Ne 19 (oT abc. oTmeTKH +5 Wo —60 m™), BeKpHIBaIomeh 
HWKHHE LOPNZOHTH W3yyaemol TOM. Ob6pa3ibE OLIN B3ATH 10 BCeMy pa3- 
pe3y 6ouee W1MeHee paBnoMepno c HHTepBatoM B1,5—5 m. Bee npoanamnu- 
3HPOBaHHble HPOOH OKazaich CosepKavViIMM LOBOTHNO 3HAYHTeTbHOe KOIMI- 
YECTBRO THIBILB Wo CmOp. 


Craasnuna Ne 19 


B cxpanune Ne 19 o6pasin Ob B3ATBI 13 TOPM30HTOB, 3aeraroiniux 
uMKe COBpeMeHHOrO alwiopnaA p. OOn. Pesyabnrarh analu3sa Mpnpesenh B 
radon. 4. 

B cnoposo-nprabueBHX CHeKTpaxX WpoavatN3iNpowBaHHEIxX OOpasloB mpeob- 
NajlaeT Wbiibla WpeBecHbix wopoy u cuops. IlbaLya TpaBAHUCTHIX pacTeHHit 
WIpucyrTeTByeT WMb Bp HeOorLMOM KonNYecTBe (7—15%). OTHomeHNA, MpoH- 
qenupe sto cKBaxKHHOM (c raryOunn 31 wt m1 Qo 65,8 4), WO CocTaBy ClopoRO- 
UBI,UCBIIX CIEKTPOB MOHKHO pasieciuTh ua Tp oTpeska (pur. 1)’. 

Huxunit orpeson (ormomenna na ray6nne 65,8—59,0 m, dur. t,a) xa- 
pakTepHs3yeTCA MOBOAbHO XOPOLIO BLIPavKeHHEIM MAKCHMYMOM TIBIJIbILDI JH 
(18%) u MakcuMyMomM MbIIbuL CHOupcKoro Kegpa. Inmbya 6epesn npucyt- 
cTBYeT B 3HAYHTeIBHOM KomIecTBe. JIA BTOTO OTPe3sKa XAPaKTePHO TaKKe 
BHICOKOe CoNepKanne UHAbUbE Ne6eqoBx wu noNENenH. KommuectTBo Wb IbIbF 
KapmuKoRoli GepesKn ne mpesprmaer 11%. Cpe crop mpeobsanaloT copie 
3CICHBIX MXOB If WasOpOTHUKOB. 

Creneni yuacTist MepeoTMOKeNHOM MbIILULI B rOpH30HTe © MaKCHMYMOM 
IDMIbYB CJ MeHbINe, TeM B WeskalNeM BINIe M WoOCTesLyIoMeM COAX. ITO CBII- 
NETCIBCTBVET O TOM, UTO MAKCHMYM TIBIILIBE C1 OOpasonpaH He 3a CueT yRe- 
THYCHHA POINT DepeoTAOKCHHOH NEVIbUb. Tak Kak MaKCHMYMBI Coyle pKannst 
UBT bILD CHIE CHOMpCKOFO Kekpa CoBMmAaAaIOT C HEKOTOPLIM NOBbINCHHeM KpUBOW 
COomepKaniA TpansuTnol DEBS (CyMMa TILIIbIT MapeBLIX, MOTLHeH Ti apeji- 
pL), TO OTCIOLA CIELyeT ChemaTh BHIBOA, UTO FaNHbI TOPU3Z0HT OTMeUaeT BpC- 
Ma Goulee MpOKOrO, YeM Tellepb, paciIpocTpanenna 9THX MOpos BO BCeM Gac- 
celine OOn. 


ee 


1 Ha oroit nw uocaeymomuux MarpaMMax, KpoOMe KpHBHIX — WokasaTesel CTeueHM yuac- 
TAA HepeoTaomennoil, Tpav3nTHOM WM MCCTHOM TBIAIbUb, IPHBeAeHR] KPHBbIe CO/cp Kann 
UBWIbIL] OTACIbHEIX J[]PCBCCHEIX MOpoOA, HanOosee XapaKTepHHIX JIA TACKHOH MW TYHApOKOn 
30H, HA Tpanliie KOTOPEIX PacNMOMOKCHE WByyaeMble ‘paspesr. 
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Mur. 1. CoopoBo-nEabuecBad AMarpaMMa CayleManbcKNX OTIOMeHHI CKBaKHHE Ne 19, 
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APERCBHIC SepHa (B O;UOM—-,BYX OOpasmax) Podocar pus, Fagus, Castanea, Liquidambar 


@ Tp. Waeta reorpaduu, pram. 77 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


98 3.0.TYBOHUNHA 


I I 


B cnepywnem orpeske (oTHOneHUA Ha r1yOuHe 59,5—51,9 , dur. 1, 6) 
OTMedaeTCA peskOe YMCHbIMeHHE UH IbIL XBOMHEIX. CofepKaHue UbWIbILb en 
we Upephimaet 3%, a IbIIbUa Kefpa UcuesaeT COBCEM., Hapaly ¢ aTHM, pesko 
YBeIMUMBACTCA KOMMUECTBO IbIIbIL KapsMKOBOM Oepesku, qocTurailell Mak- 
cumyma (32%). OyHoi m3 ocoOeHHocTeli sTOrO OTpeska ABIACTCH HadHine 
MaKcCUMyMa crop 3eueHHIx MxoB (76%), Cofepsanue CHOpOBBIX sepeH car- 
HOBLIX MXOB M WayHOB HeBesuKO (UpucyTcTByeT Lycopodium clavaium L.). 

CofepxaHne TpaH3NTHOM MSIE! B TOpHsonTe © MaKCHMYMOM TbI1bip! 
KapanKoBoil GepesKu, KOTOpH ABMseTCA panOonee xapakTepHnonw epToil 
gTOrO OTpeska JWarpaMMBI, OCTAeTCH MOUTH TAaKMM Ke, KAK WH B POpHsOHte 
© MaKCHMyMOM TBUIBIb! eu. Takum o6pa30M, y Nac HeT OCHOBaHHM Mpequo- 
Haratb, UTO 3/ecCh UMeeT MeCTO AMMb Karkyileeca yBeiNyenne COAep Rann 
IHAbULE KAPIMKOBOM OepesKU, KOTOPOe MOTO 6bLI BOBHUKHYTh B pe3symphTaTe 
CHIBHOLO CHUIKEHUA YIACTHA DLAI, WPMHOCMMOM C Tora. OQuebuytHo, cno- 
POBO-HBIIbICBOU CHeEKTP euCTBUTeIbHO OTpavKaeT peadbHO MWpoucnie mee 
yBelMuYeHWe POL PacTHTeAPHLIX TPYHUMPOBOK C YYacTHeM KAPAMKOBOH Ocpes- 
KH Kak B palioHe pacnouowKenuA paspesa, Tak HW B daciit Gaccelina (6n, 
jesKalleH Bbime 10 TeYveHI. 

B pepxHeM oTpeske (OTAO#KEHMA Ha ruy6une 51,9—31 , dur. 1, 6) yrean- 
UpBaeTCH COMepHKaHHe WLIAbIULI enn (0 10%), nuxTet (qo 4%) MW MOAB ETCH 
BHAVUTeEIBHOe KOMMUECTBO MLAB cHOupcKoro Kegpa. Hanporus, KoANNeCTBO 
IIKIIbIbI KapAMKOBOM Oepesku yMeHbMaeTCA (44—16%). Jaa sToro oTpe3Ka 
XapakTepeH HanOoee pasHooOpasHbill COCTAB MBIIbIUDI TpaBAHUCTHIX pacTenuil 
ll KyCTAapHHKOB H MaKCHMYyM IIBIIbIbI BEPCCKOBbIX (32% o6mero KoOuMUCCTBA 
HEIIbIL TpaBAHUCTHX pacTenmi). Cpeyqu cnop upeoOsamawT CHOpbl seeHbIxX 
MXOB HM MalOpOTHUKOB, COfepKaHNe KOTOPHX Pesko KoNeOIeTCH. 

YuurnBat, ITO B BTOM OTPe3sKe ydacTHe MHIIbILBI MeCTHOM pacTHTeIbHOCTH 
MOBHIMmAeCTCH, a TPaH3suTHOW UBIJIbULI CHUKaAetTcs, ecTb BCe OCHOBAHNMAH TO- 
qaraTh, YTO yBeNMIeHHe COMep HAHAHA WHALE CM, MUXTH MW KeApa OTPaKaet 
XapakTep W3MCHeHMA MeCTHOM paCTUTeNbHOCTH BO BpeNA oO pa30BaHHA OTIO- 
-KEHHi, K KOTOPHIM OTHOCHTCA STOT OTPe3OK FuarpaMMbl 


CrBsaxuna Ne 14 


(Ipeo6nataiouluMH KOMMOHeEHTAMM B COCTABE CHOPOBO-ObIADUCBEIX CUEKTPOB 
oTOMKeHHIt, BCKPLITHX cKBaKHHOM Ne 14, ABIAIOTCH TAKKe NbIIbIMAa ApeBec- 
HEN Mopon i cnopH. Tnwpya TpabaAHwMCTHX pacteHMH UpMcyTcTRYCT B sHa- 
QUTCABUO MeCHbIIEM KOAWGeCcTBe, ee COMepHRaHne INDI B ARYX OOpasiax ]o- 
eturaet 229% (Tadm. 2). 

OcHoBHBatCh Ha pa3svIMIMAX B COCTABe CIOPOBO-IbLIbMeBHX CUERTPOS, 
OTIOJKCHUA, BCKPLITHe 9TOM CEBAKHHOM, OOMeM MONLHOCTBIO OKOJIO 60 
pasfeweHb HaMit Ha {Ba oTpeska (ur. 2). 

[lmennit orpesor (ornomenna na raoy6nHe 99,5—38 m, pur. 2, ¢), IpHypo- 
NCHHBIT K TOPU30HTY CyTIWWKA © TATbKOM MK WOACTHTAIONNIM CyHecAM, Xa- 
pakTepUsyeTCH HEOOMbUMIM COMePRAHNEM UEIVIBITb! CU, KOTOPAM B HEKOTOPHIX 
oOpasiax WOHOCTHIO OTCYTCTBYeT, H WMXTHI (40 1—2%). OMHOBpeMeHHO UE-Tb- 
lla KapuMKoBoit Gepesku obpasyeT pe3ko BLIpaKeHHBA mMakcumymM (60%). 
Tlbtapla TpaBAHMCTHX pacTeHuif, cofepHamaAcA B HEOOMIIOM KOMMACCTRC, 
omHooOpasHa no cocrapy. B rpynue ciop, HapAyy © BBICOKIM cofwepkannem 
cop 3ezeHHXx MxoB (48—76%), IpHcyTCTBYOT B OCTATOMHO OOUbUIOM KOIN- 
yecTRe chops! ManopoTHuKor (15—30%). 

Xora B DdTOM OTpesKke HaGsofaeTCA Mayenne KpHBOH CofepKauus Tpan- 
suTHOH mEbUb (c 5 yo 1%) W MoBEIMeHHe KpMBOM COMep KAHUNA THIBILLT Be™ 
peckonnx (c 1 go 3%), TAKUMM M3MeHeHMAMM COOTHOMCHUA MELIPID MecTHOI 
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* KpoMe TIbLIbI[M MepeCuMCHeHHbIX [pCBecHhIx MOpo}l ODLIM TAKAC BCTPCUCHH! CLMHAHTHLIC 
gepHa (B OfHOM-~Byx oOOpasmax) Podocar pus, Pseudotsuga, Sequoia, Cupressus, Magnolia, 
Liquidambar, Buxus, Acer, Myrtus, Cornus. 


PACTHTCNLHOCTH M MbWIbIbI UPUHOCHOM HeIb3A MOTHOCTHIO OObAHCHUTb yBe- 
NW4eHMe COMepKAKMA NEIL KapwuKoBol OepesKu (Cc 18 no 60%). Taxon 
pesknil MAKCUMYM ee MO“KeT OLITL CBAZAH TOABKO CO 3HadHTebHBIM M3MeHeHHeM 
XapakTepa pacTUTeIbHOTO MOK poBa UC yReAMdeHHeM po KapiMkKoBol Oepesku 
B ero cocTasbe. 

Cuenymuit orpesoK (oTiomenuA ua ryOune 38—0 m, pur. 2, 0) oTau- 
qacTCA YBeAHYCHUeM KOAUUCCTBA TDIAbILL] XBOHHDIX (oco6cHHO CHJIBHO BO3- 
pocio cofepKaHile MhIIbILBI cnO6upcKoro Keqpa — fo 31%). HoumuectBo WEIb- 
ht KapAUKOBO! GepeskH pe3KO YMCHbIIMIOCh, XOTH UM OCTACTCA AOBOAbHO 3Ha- 
aurenbutMm (37%). TpaBaHucthre pacTeHna IpeAcTaBstenbl OONbIIMM KomM4e- 
crnom cometicrs. YsaeuiruMz0ch, cofepeKanie UbVIbIL Le6eAOBEIx i TOJILIHEH 
B CYMMe HX DbWIbIa COCTABIAeT 55% (oOmero KOMMYeCTBA NbLIbIbI TpaBAHH- 
crpix pactenuii). [1a cop XapakTepHo ome CHOp seeHbIX MXOB. B Bepx- 
Hell WacTH OTpe3sKa YBCUTUBACTCA KOUNUCCTBO CHOP W1ayHOB. 

OrMeqeHHbIe I3MeHeHILE B COACp KAKU UMA eI, CHOMpCKOTO Keypa, 
HIXTH I KAPIUKOROM GepeskH MOJKHO C NOCTATOUHEIM OCHOBAHHeM oObHCHUTL 
H3MeHeIHMeM COCcTARAa MCCTHOM pacTHTeCIbHOCTIE B OcuUKAaltMx palonax Oaccel- 
ua Odn (Bere HO TeyeHHIO). Hpuppre, oTpakaromltc powb Ie pCOTJIO*KCHHOW 
HIbLIbILLT, A TAKAKC TDUIbILBE MCCTHOM MH Tpal3sHTHOH, Ha 9TOM OTPe3ske MpOxoAAT 
IIpuMepHoO Wa OUOM ypoBue, OOpasyA JIMMb OTCADHBIC Oouec UWI MeHee sICHO 
BLIpakenubie MoBEumeHiA. Ho Tak Kak C VTHMI MOBBINICHHAMH HC CBAZATIBL N3- 
MCHIILT COME PKA THIbULE HOKAsaTCIbUbIX (OPM (eM, Kepa it Ip.), TO 
MOsKITO ZYMATb, UTO OHH BEI3ZBAHBI CIYTaMHRIMN MpwdiHanMit. 
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Ha B3ATHA OOpasnos (B mM) 
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8 1] —-| 36} 46} 46) 30; 4) 15) 17) 47, 9} 25; 7]| 7) 4! 2] 41 81451 30 
6) 17) 2) 2) 16) 21; 40) 26) 9) 34; 4} 10) 10 | 27 | 62 | 60 | 261 52 | 27150! 9 | 48 
0 2, —| 8] 42) 38) 24, 7) 15) 7] 28) 9} 27/14/14] 9/4148] 8l45 147] 24 


68) 93) 27) 42/115) 66/200) 64/125) 75/139) 64/122 | 76 | 88 | 52 | 641 58 | 50 | 48 | 871 56 
00/ 38) 20) 34) 32) 18) 75) 24) 24) 14) 37) 14) 24 | 15 | 58 | 35 | 32 | 29 1 36 | 34 | 42 | 26 
9} 7} 17) 27) 26) 45) 38] 12) 19) 11) 45) 24) 14; 91 20} 12144] 12 | 19 | 18 | 96 7 


ee Oe | Oe | CL 


aed <= = _ Eq. 


CrBpaskuna Ne 25 


IlaneoOotanuyeckue aHHbIe DOKasbBaloT, 4YTO HUKHIOIO 4aACTh oTHO- 
*AKCHHH, BCKDPBITHIX 93TOM CKBaKMHOM, MOIKHO HOWpasqeiIuTbh Ha Te Ke WBa 
oTpe3ka «» u «0». B Bepxneif yacTu pa3zpe3sa oTO CKBAaKMUEL, ABIIAIOMeLICA 
1poMowKeHHeM BCerO paspe3a, Ha OCHOBAHMM U3MeHEHUA B COCTaBe CIIOpOBo- 
HBLIBHCBEIX CHEKTPOB BbIJCNAIOTCA eye 1Ba OTpeska — «ey H «GK» (hur. 3), 

M3 our. 3 BUHO, 4TO COCTAB CIeEKTPOB OTpe3KoB «2» UM KO) B TOL 1 mpy- 
row CKBaKHHAX OFeHH OM30K. Orpesox «ey (63,5—49,5 .) mpencransmen 
3,leCb CBOeCH BeEPXHell UACTHIO, OTHOCAIIeHCA K rOPH30HTY CYINIMHKOB C raJb- 
KOM, If MOITOMY KOTH4YECTBO MLIIbULI KAPAUKOBOM SOepesKH He OYeHb BEICOKO. 
CofepKaHie IbLIbIBE OCTAIBHEIX KOMDOHEHTOB aHaJOrH4HO Ux cojle p?KaH iio 
a [MarpaMMe ckBarknHH Ne 14. B orpeske «d» (49,5—21 m), Kak uM B CKBa- 
mune Ne 14, 1bibla XBOMHBIX COxepKUTCA B OOUBIIOM KoOMMUeCTRE, npu- 
ICM KPUBble MbLIbIEb CT MW Kepa AOCTUTaoT B eTO BepXHeil YacTU XOPOMIO BH- 
payKennoro Makciimyna. Inaba KapauKosBoil Gepesku MpucyTcTByeT B MeHB- 
MmeM KOJMICCTBe, eM B UpeRbiyimel ckBaxkune. ConepRanne UbWIbUN webe- 
OBLIX H MOMbIHeH (0 OTHOMICHMIO K CYMMe UBIIbILI TpaBAHUCTIIX pacTentit) 
AOCTATOYHO BETUKO. JL ONMCHIBAeMOFO OTpPesKa XapaKTePHO CIAbHOe Kowe- 
dame (oT 41 no 84%) KomnuecTBa cop 3eneHHIXx MxoB (Ta6a. 3). 

To o6cTonTerbcTBo, 4TO MaKCHMYMBI COMepHAHMA TIBIWIbIGI eT 1 cnOup- 
CKOFO Ke[pa IIpuXOWATCA Ha COM, B KOTOPEIX OTMeYAeTCA YMCHbIUeHTe por 
TPAH3NTHOM LIIbIbI, ABIACTCA OKAZaTeMbCTBOM, 4YTO OHM OTparKaloT 113MC- 
iene IpeuMy@ecTBeHHO MeCTHOIT pacTHuTeaBHOCTHM — HoaBaennMe B ee 
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Cruciferae ....... —;f—i mt 4 4;—);—/—] — 4 4|/—]— 
Umbelliferae ..... —}—f] ty :f/—;—7}—J—]—-}|]—-—-|—}|—-|]—-|]-—- 
Ericaceae .... 6s 71-20) 0.43). -5 6 1]; — 3 | 414 4 6 6 8 
Compositae (Kpome -trfe- 

WISELY 42 ae ase te 8 10} 34/—/—/ 2| 3|/—!|—|] 2] 9) 3] 4)/—-—-)— 
Artemisia ....... Fi Oe |) OE) AG Wi Pode Ae ease ee he ol A et 2 AZ kG 
Betula nana. ..... 4 6 | 13 | 34 | 35 | 49 il 4 6 | 28 | 14 {| 18 D 7 
IIpouwme .... 2... ZAAL At Th) MG Si i ae) a EN A ee A TB 

Crnopni 
Bryales.. 0... 68 | 75 | 44 | 34] 76 | 54 | 19 | 54 | 382 | 36 | 49 | 50 |264 | 83 
Polypodiaceae. .... 441415 | 64 |] 5t | 48 | 34 | 14 | 40 | 47 | 53 | 36 | 37 | 27 | 9 
Sphagnales ...... 2 2/16/13) 15 | 44) —] — 7 8} 42) 12 | 25 8 
L. annotinum ..... hea. _ Ea. — Ex. — _ 
L. clavatum ...... — Ex. — Ex. — — = 
L. alpinum ...... Fee as ar 7 = = = 
Equisetum....... —}—; £1) tl_—;—my tt] 387 2y 2) tf} tp —-j— 


* HpoMe MEWIbILE MEPpC4uMCsIeHHHIX JPeCBECHBIX NOPOA, BCTPeuaJIMCh TAaKKe CMANIAEIC 
sepHa (B OHOM-1Byx OOpa3uax) Podocarpus, Cedrus, Cupressus, Palmae, Salir, Myrica, 
Zelkova, Tilia. 


cocTabe HU, M0-BAJMMOMY, KOCTATOYHO IIMpokoe pacupoctpanHeHve TeMHOXBOI- 
HBIX (CJIOBEIX HM Ke POBBIX) JIECOB. 

Culeqyiomult oTpesok «e» (21—10,0 m) xapakTepu3yeTcA xopomo BBIpa- 
*KCHHBIM MAKCHMYMOM IbIIbiybt Betula us cexgun Albae. Cogepsxanue ce j0- 
cTuraeT 43%, WU, TaKHM OOpa3s0M, 9TOT MAKCHMYM ABAAeTCA CaMbIM 3HAadH- 
TeJIBHBIM BO BCell H3yFeHHOH HaMu TONE. ComepsKaHHe IbIVIbILE CU, WHXTH U 
cuOUpcKoro Keypa B CpetHel YaCTH JTOTO OTPesKa CHIbLHO CHUKAeTCH, OOpa3syA 
UCTKO BbIPasKeHHEI MHHUMYM. 8 cocTaBe DBJIbILE TpAaBAHMCTHIX pacTeHult o0- 
paigaeT Ha ceOAl BHUMalIMe OouwbLMTIOe pasHOoOpasue opm, a cpemu cuop — 
ooiine namopoTtHnkos. I[patbya KapAUuKOBOM Oepe3skH COCTaBAAeT B CpeqHel 
uacTH oTpe3ka Bcero 7% GYMMDBI UbIIbUb] TPAB UM KYCTAPHUKOB. 

[18 BepxHeli GacTHM AuarpaMMbl (oTpes0K wK» — 10,5—O m) xapakTepubt 
XOPONIO BLIPAKeHHHIe MAKCHMYMHI COMepsKaAHHWA UbIIbILBI CIM MW WHXTE B HMK- 
Hell “acti OTpe3ka, Keflpa HW KapANKOBOM Oepe3skU B ero CpeqHeli YacTH UM ONb- 
XN — B BepxHell. 

Poh TpaH3HTHOH IbIIbIbI B OTOM OTpe3ske elle MeHbIMIe, eM B Upejlbyy- 
ICM, T. @. B OOOMX CILYIAaAX MBI BUM OTpasKeHve H3MeHeCHHM CocTaBa IpeuMy- 
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ICCTBCHHO MCCTHOM paCTHTeAbHOCTH. Saciy+KUBaeT BHUMAHUA yMenbmenue 
pasHooOpa3iiA POPM ULIILILbL TpaBAHHCTEX pacrermit u HAaPAY C YTUM IpiucyT- 
CTBH€ CHOP THMHUYHBIX TaesKHBIX UayHos: Lycopodium clavatum L.u L. an- 
notinum L. B yetom cnoposo-nEbyeBEle CIeKTpH 9TOTO OTpeska WHarpaMMbl 
OUCH OAM3KH K COBpeMeHHEIM CHeKTpaM paiioua r. Casexapsa. 

IIpu wutTepipetayun qanHEIxX, OTHOCAMMMIXCH KO BCelt mu3yuaemMon Tome, 
etecooOpa3sHee HOMb30BATLCA CBOMHOII CIOPOBO-IIbIIbUeBOI = WHarpamMMoil 
(pur. 4), KoTopas B O6oOmIeHHOM BUye oTOOpamkaeT pesyAbTaTH! C10 POBO-IIBIAb- 
IkCBLIX AHAJIM30B (B OTHOMICHHH KOMIOHEHTOB, UpeACTaBAAIONIX IWIA WaDiyx 
lcHei HanOobMM UATepec) BceX Tpex CKBaaUH. Copmemenue cNopoBO-HbWI b- 
JICBHIX AHarpaMM AByxX NepeKpbrBaronlixcn cKBaKUH (NO 25 u 14) noKasano, 
NTO CIOH 3ateraioT B WaHHOM paiione ue aOcomTHO TOPH30NHTaNbHO, a Cc He- 
KOTOPHIM TayenweM B CTOpoHy cKBaKnuB Ne 14. B caaan c astum mpi Haso- 
MENMHIT CHOPOBO-IIBLIbUE BBX W[HarpaMM OOCHX CKBAAMH Ha OOMyIO cXeMy 
ABNTACH HeCOOXOAHMOCTh COOTBETCTBYIONIIM OOpPas0M cCMCCTHTL (HOMHATE 
ua 6 .) rpapiwaeckoe m306paxenne pe3syabTaToR anau30B OOpa3iloB CKBa- 
wb Ne 14, 

PaccMOTpHM H3MeHCHIIA B COMePARAHHM IbVIHIEB [PeBeCHLIX WOPoO;l, Hall- 
OoNee XapakTepHLIX KAK JA TYHEpOBO!, Tak WM AIA TaencHOit 30n. 
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HMAJIKOLBOTAHHUERCKOE USYYEHHE CEBEPA S3AIJAQHOM CHLUPII 409 





Ocodenno HokazatTesteH XOX KPUBOM TBADI KapIHKOBO SepesKn. Ora 
KpUBAs JlaeT Tp pe3KHX MAKCHMYMa: B HWKHEM YCTH TOM, 3aTeM B ee Cpex- 
Nel wactH (HanO0see BEIPasTeIbHbII) UM, HAKONCIL,—B CaMOM Bepxy paspesa. 

Rpnuppe cofepeaHun bIEEL Mpeycrapuresei TeMHOXBOIHOi Taiirn 
(Picea, Abies, Pinus sibirica Mayr.) TakxKe ToKasbrBawT Hare omperemen- 
UbIX KOeOanmit. KpuBad MbIIEILb CT UMeeT TPH LOCTATOUHO XOpOIO BHIPaKeHn- 
HbIX MaKcimMyMa/’. IlepBstii oTMedaeTCH HECKONbKO HIGKC TNepBoro MakCHMyMa 


Abc Linus sibirica 
ormemuit, Betula nana b. Picea +Abies (fupr) Mayr Betula sec. Aléae 
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Mur. 4. Ceojuan cnopono-nEibiebad jfarpaMMa melicTOINeHOBEIX oTAOReHTI palona 
r. Camexapga. 


J — cKBawMHA NO25; 2 — clhibarwnna Ne 14: 3 — cknamuna No 19. 


KapJHKOBOH Oepesku, T. e. B CAMO HUVKHell YacTH TOM, a BTOpOHM MH TpeTnit 
PACHOAOREHSI MCKAY CHCAHUM WM BepXHUM MakcuMyMamn Betula nana L. Kpu- 
Bad NBLIbIE NAXTH JaeT TOEKO OFM HeOOMLUION MAKCIIMYM B BepXHelt wacTH 
TOMI, KOTOPLIH NOTHOCTBIO COBNAaaeT C BEPXHUM MAKCHMYMOM IbINbIBI en. 
Kpupan cofepkania WBE CHOMpCKOrO Keypa HMeeT Tp MakcumMyma. Hi- 
HHH MaKCHMYyM BbIpasKen WIOX0O, a ABa Apyrux BocraTouwno ywerKo. 

Xo KpiBol cofepmanua npr Betula cekynn Albae noka3niBaeT, 4TO 
TILA [PCBOBIHHIX Oepes ComepAUTCH TOYTH oO BCeMy paspe3y upnH- 
MePpHO B OMHAKOBOM KOJNYeCTBe, 38 HCKIIOVCHNeM BepxHeil wacTH TOAMUT, 
re OTMeYaeTCA CTNHCTBCHHEIM MAKCNMYM, BbIpasKeHHLIil OUVCHE ueTKO. Pac- 
MOTaTACTCA OH MCKAY TOPH30HTAMH C NOBBIMICHTLIM COMePAAHIEM IWBIVIBICKT 


1 Ha csonnoii AMaArpaMMe COfepAANe TSVIbUBE CMU WH TIXTE ano cCyMMapno. 
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110 3.11.TFYBOHHHA 





eI, IWXTH, CHOMpCKOTO Kefpa MU COBMajaeT C OJHUM M3 HanOoNee 3HauH- 
T@JIDHBIX MMHMMYMOB IIbIIbILbI KAPAMKOBON Oepe3ku. 

Vi3smenenuAA B COCTabe CIOPOBO-IbLIbI[eBLIX CIe€KTPOB YKa3zbIBaioT, UTO 
B UCPHO HAKOUAeHHA HU3y4yaeMOll TOM B HWKHeEM TedeHuu OOn Tponcxo- 
‘LWIH M3MeCHEHMA COCTaBAa paCTHTCAbHOCTH, XapaKTep KOTOPHIX CBHeTeIb- 
cTByeT 06 UX CBA3H C KOJeOaHHAMH KIMMaTHM4eCKUX ycroBul. Ham6onee apKo 
ITO IIPOAHBJIACTCH B TOM, YTO FOPU30HTHI C MAKCHMAIBHBIM KOJM4CCTBOM IBIIb- 
int B. nana L. wepelyorTca C TOPU30HTaMH, Tye NOBLIMAeTCA KOAMYECTBO bIAb- 
unt Picea u Pinus sibirica Mayr. 

OcHoBhBanCh Ha 3aKONOMCPHO BLIpasKeHHHIX H3MCHCHHAX B COCTABEC CIeKT- 
pOB, BCIO W3yUaeMYIO TOMMY MO*KHO NO pasleIUTL Ha Tp CTpaTurpapnyeckux 
TOpH3OHTAa. 

Topwrsouwt A. HitkHsas vacth CacteMadbCKOM TOJNIM, BKOGaIoMmad i 
TUUKHHIL TpaBHHHO-rasecqHbii Cou. ITOT TOPH30HT OXBaTHIBACT BLIAeTeHHEIe 
Ha (ur. 1 orpesKn «a», «6» u «6». Bpema ero oOpasoBanHA XapakrTepu3yetca 
YMCPeCHHHIM KIUMATOM C HeEOOJLIIUM WOXOUOTaHNeM B Cepeyune oTOFO Te- 
pHoya, KOTOpoe OTpasKeHO B N3yUaeMOM paspese HalMuNeM wedo07BUIOTO 
MAKCHMYMA JIBIIDI[bIE KapAHKOBOI Gepesku (oTpe3oK «6»). 

Topu3ountT Bb. Bepxusa yacrb cateMaspckon TOUMM, BKOUATOllan 
Il BEPXHHi TpaBniinHo TraseqHE CAOM, KOTOPaA COOTBeETCTByeT BLIZeUeCHHOMY 
na dur. 2 1 3 oTpe3sKy «». Bpema oTosKeHUA STOTO TOPUZOHTA XapakTepu- 
BYCTCSL XOJOMHbIM KIHMATOM, 3Ha4HTeLbHO Oouee CypOBLIM, YEM BO BpeMA OT- 
1OsKEHUA CIOeB, IpeCTaBICHHEIX OTpe3koM «6». Ha aTO yKa3bIBacT pe3ko BE- 
paskeHHbUT MAKCHMYM COJepKaHUA TBIILIL KapIMKOBON Oepeskit, WpuxoA- 
NWCA Ha PpaBNWHO-rancyHHIll CO, IO KOTOPOMY NPOBOAUTCA KpOBIA Came- 
MAILBCKOM TOJIIU. 

Topus3o0uT B. Uacts, caxrommanckoll TOUMM, BCKPHTOM CKBasKHHAMH 
No 14 1 Ni 25. Bpema odpasopaunaA 9TOTO TOPH30HTAa COOTBeTCTByeT HaHvdbo- 
see OarOUpHATHEIM KANMATHYeCKMM YyCJIOBMAM. Ero caeyyer paccmaTpi- 
BaTb Kak THUMYHO BEIpakelnoe MewKIeMHUKOBLe C TpemA d@asamu: 1 aA dasa — 
Wawalo MOTeMIeHHA, OTMCTCHHOe HHKHUM MAKCHMYMOM TBJIbUBI CJIH, SIXTH 
uu keqpa; 2-0 dasa — KIMMaTHGeCKHH ONTHMYM, OTMe€YeHHHIM MAaKCHMyMOM 
IIBIIbIUbE J PCBOBHAHHIX Oepe3 H MHHMMAIbHBIM COJepKaHHeM IBLIbIELE Kapiit- 
KoBOGepeskH (HakOMIeHHe BepXHero rpaBHiHO-raseqHoro con); 3-a dasa — 
HOBOG MOXONOMaHHe,OTMeYeHHOe BEPXHHM MAKCHMYMOM IIBIJILILBI CIM HW Kejrpa 
Ii BCPXHHM MAaKCHMYMOM IBIJIbULI KapmKOBOH OepesKu, OTHOCAMIMMCA K 60- 
lee BLICOKO 3aerazonlyiM CJ1OsIM. 

Ony61ukKoBaHHBIe MateoOoTaHiyecKne MaTecpHalb WoO ceBepy dJatla;{Ho- 
Cu6upcKoH HU3MeHHOCTH, Kak yryke OTMe4AJIOCh, OYCHb CKYJHEI WH orpaHi- 
unBaroTca IpuBoqumMpmu B. H. Caxcom (1946) pe3yaptatamm cilopono-tbIIb- 
leBsIx aHamnsz0B E. Jl. 3axmuuucKoi m0 Tpem paspe3am Ha Ta3o0BcKoll rye 
ino p. yp. Conocrapsenne lOyYeHHEIX HAMM aHALIX c anHEMu B.H. Caxca 
NOKAaSLIBacCT, ITO CHOPOBO-HbLAbYeBEIe TWarpaMMbl CAHTOMMAaHCKON ToTMML (cM. 
(pur. 2 u 3) over OH3KN K [WwarpaMMaM OTJO7KCHUM Ka3zaHIeBCKOLO TOpH30H- 
Ta 13 paspe30B Ha Maice [[eitmaua u Hamennoit Tope (Gacceitu p. Hyp). 

Ha upusogumoi B. H. Cakcom cnoposo mblibyeBolt WMarpaMMe paspe3a 
y Mprca I[leiimuna MbWIbIa elu OOpasyeT 7Ba APKO BEIpayKeHNLIX MakCliMyMa 
(iumAnit 50%, Bepxunii 35%), pasqeueHHBIX MAKCHMYMOM IIBIIbILbI ApeBOBUII- 
uolt Gepesrr (60%). Ho xapakTepy DLIIbIeBLIX CHEKTPOB 9TOT paspes OTIH- 
waeTCH OT H3y4eHHOrO HaMHM pa3spe3a BEICOKMM COepsKaHHeM JIBIIbI[LI eH 
i Gepe3shl M OTCYTCTBHEM HapyHIeCHUA 3AaKOHOMEPHOCTH, MMeIoneroO MeCCTO B 
Bepxnell uacTu ToImM B palione r. Canexapya. [locnennee obcToaTebcTBo 
OOBACHACTCA TEM, ITO OOPa3ILbl U3 OTMORenHU Sacceltina p. Ilyp ne 3acopenb 
11@ pCOTIOVKCHHOM MHALIOM, HECHHXPOHHOM ocafky. 
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Tak jke XOPONIO COMOCTABIAIOTCA CHOPOBO LIBINBUECBLIE CHEKTPH CaHrom- 
WaHCKOW TOMMM 1 WorpebenHoro TOpPAuUKa B Bepxneit yactu IV wannoiimennoii 
Treppacn p. Ilyp y Hameunott Tops. 

Takum o6pa30M, Dateo6otanuyecknii MaTepuan TOATBepsKTaeT IpHBOAN- 
moe B. A. dy6axonpm u IT. VW. JlasyKxosnim (cm. cxemy) comoctapmenue Ka- 
3aHWeBcKoro ropusonta B. H.Cakca ¢ canromnaHcKol Tommeli (ropu30uT B). 
Bepxnaa Yacrb catemabckoll TommM (ropn30nT B), oOpasopaBmasca B yceno- 
BHAX XOJOMHOTO KIMMATAa, HO-BIUMOMY, WoUKHA OLITh ConocTaBAeHa (Kak 
oTo Wenaet UB. A. dyOakos) c can4uyroxcKow xon0qHOBOAHON Tpaucrpeccucii 
B. H. Caxca. Ecau upunats ato conoctapnenne, TO Tora, yUNTHBaK TOCMe- 
HOBATCIbHOCTh FOPH3OHTOB WH CXOACTBO CIOPOBO-ILIIbIUCBLIX CUCKTPOB, HIDK- 
M1010 YaCTh CaseMaibCKOW ToIMM (ropusoHT A) caexyeT cunxpoHn3u poBaTh 
C KaKOH-TO 4acTbIo MeccoBcKoro Topusonta B. H. Caxca. 

B TakoM CONOCTaBIeHHM CCT, KOHCUHO, U3BeECTHAA YCHOBHOCTH, NocKoAh- 
hy tateoboTannyeckad XapakTepucTuka Tex il J[Pyrux CI0eB elle HEOCTATOUHO 
nomHa. Ho Bee xe NameoboTanuyeckne aHHBIC, NOMYICHHEIC HaMI Ip usy4e- 
HHH paspesa CaseMaILCKOM TOM, He WOsRONAIOT CormacutBben c [. VW. Jlasy- 
KOBbIM (1956), OTHOCAIIMM ee K 9T0Xe CpesHelelicroNeHOBOTO, CaMapoBCKOro 
oneqeneHna. Hecomnenno, oOpa3z0BaHve yka3aHHoil TONMM OpoucxonuO B 
YCIOBNAX KIHMAaTa CpaBHMTeIbHO TelIOrO, OU3KOTO K COBPpeMeHHOMY It ce 
ClelyeT OTHOCHTE K T1O3HeMY INelucroneny. 
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JI., 1956. 

vLa3sy Rob TI. WU. K ponpocy o crparurpaduueckom pacaieneHul WeTBePTHYHEIX OTIO- 
KOHUH Oaccelina muaKAeH O6n. «Te3sncH ROK. Ha MekyBejl. copemannn.». JL., 1956. 
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112 3.11. TYBOHHHA 





MokuuH H. Il. O HexoTopHxX 3akKOHOMepHOCTAX paciipocTpanennA pacTHTeJbHbIx 
OCTATKOB B YeTBREPTHYHEX OTMOMEHUAX CeBepo-3alagqHOl YactH CuOupu. «Mndopm. 
cOopHuk Beec. HaysHo-necaex. Teon. uu-Tay, Nb 1, M., 1900. . 

Caxc B. H. Teonormueckue uccieqoBaHus B CeBepO-BOCTOUHOH YacTit 3amayno-Cubup- 
ckoli nusMennoctu. «Tp. TopHo-reou. yupaBaenna TnascesMopllyTi», BEIT. 22». 
M., 1946. 

Caxc B. H. Uerseptnioe omegeuenve cepepa Cu6upu. «pupogay, 1947, Nb 4. 
Cake B. H. Onnr soccranopienua ucTopun passutun CuoOupu B YeTBepTH4NbIM MepHon. 
«Marep. 10 YeTBepTH4H. epHory CCCP», Beim. 3. M., H3aq-no AH CCCP, 1952. 
Caankos A. H. Onpegenenne sugos Lycopodium L. u Selaginelia Spring m0 clopam 
M MUKpocnopam. «Tp. Wn-ta reorpapun», T. 50 (Marep. 10 reomopdos. u Masteoreorp. 

CCCP, suo. 5). M.— JI., Usq-so AH CCCP, 1901. 

Cnoposo-mnbuepoi ananu3. M.—JdI., 1950. 

Tesucnt 7oKMan0B Ha MesKqyBCMOMCTBeHHOM COBCIaHHi U0 paspadoTke yHupulupoBanybix 
ctpaTurpaduyeckux cxem CuOupu (Cekuna crpaturp. YeTBCpTHYHBIX OTIOMeHHH). Ibe, 
1956. 


MenoposBa P. B. Pacwpocrpanenve MbVWIbipt MH CHOp TeRyYHMM BOAaMIt. «Tp. Mu-ta 


reorpapun», T. 52 (Matep. 10 TeoMopHon. Hu maneoreorp. CCCP, samt. 6). M., H3g-Bo 
AH CCCP, 1952. 
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AKAZEMUA HAYEK CCCP 





159 TPY bl UHCTHTYTA PTEOPPAQ®IIII Bouyer 77 


KE. A. MAJIBDPHUHA 


k BOWPOCY O DOPMHPOBAHMHM CHOPOBO-IBLIBILEBbIX 
CHEKTPOB B YC.IOBUAX TYCTHIHb CPEWEM A3nH 


B Wocste ue TObE WaMit ObLTA IPC pPHUATA WOMDITKA HCHOTb30BaTb CLO- 
POBO-HbLIDMC BOI AMATHS [LIT UBVUCHITT Mareoreorpapiit WCKOTOPBIX PaHOUOB 
Cpegqueti Asin. Upir anaiie odpasyos, coOpanipx B TypkmMenun, Ona 
OOMAPYARCHLLE CHOPOBO-ILLIbICBLIC CHEKTPH, WNTepMperaiiut KOTOPMX mperl- 
CTARINANA BHAUMNTeEIbDUbIC TPyHOCTIL. 

Tadanila CHOPpORO-IBLIDUCBHIX CHCKTPOB, TIMIMUYHBIX WE TeppuTopun Pyc- 
cKoit papiinipr, coctapreumas B. W. Pprayrom (1950), wonaspracr, uTo n3ame- 
Henne CocTaBa IILLIBIbE W crop B WpoOaxX © MOBEPXHOCTH MOUBEL 13 pasiubIX 
reorpaduyweckiux BOW MOLIMNCHO ONpeeseHubIM 3akoHomMepnoctaM. Oxmoli 13 
3AKOHOMCPHOCTCHL ABILACTCH YMeHBINCHHC COsepKAaHIA NELIBULE APeBecibix 
NOpoO MO Mepe yates OT 30ND secoB. Jia crenel ono He NpeBimaer 20%, 
a JUL MOLyMycTHIU coctapmiaer <5% BCell CYMMBI LbMIbMbE H chop. lere- 
CTRCHHO TIpeC{MOSJOMUTh, UTO WUT WYCTHHIL KOTIM4eCTBRO TIDLIBILDE J[PCBeCIbIX 
nopot OyAeT TaKAC HC3HAYITCIbHO. 

Mersily TOM JL pata o6pa3yoR U3 NOBEPXUOCTHBIN OTJOReHTIT TypKMe- 
HITM JLAMIT ODLTIL TO-TY UCHLE CHOPOBO-TDLIDUCBLIC CICKTPLI C TAKIIM COME pAtaHlieM 
HEIbILBE JIpeRecubiX WOpoA, KoTopoe B ycaosuAx EBpoueiickolt uaetn CCCP 
LOROpUO Gb OO IWsBeCTHOH CTeneHIE OOeceHHOCTH TepprTopun. B To me BpemMA 
JROMOLPIMCCKUC OCOOCHHOCTH PCBCCHLIX MOPON, Wha KOTOPbIX Oplta OOHa- 
PYCIA TPH ALAC, VRABHBATH Wa HEBOSMOPKILOCTH UX WpouspacTanust B OITIH- 
WKALMIOM IPOULIOM B yceToBIAX panini LTypkMcainr, 

TlopTOMy BOBSILNKAa 1LCOOXOUMOCTH ILPORECTIT NpeAKC BCCTO MCTOLITYCCRYIO 
paoory C MCAIbIO VOALYUNTH CTOPOBO-MbLIBUCBHIC CUCRTPLE OBC PXHOCTIIBIX 
Wpod, XApPAKTePHTIC WL WYCTMHb, WH BRIACHTITE POL IbLIbILDI, 3anocitMoll 
B Cpeqmow Asimo ustqareKka, pues OCoOOLT TITeEpes Mpe;[CTaBLLUIAO BbIAC- 
HOHIC POT WbLLTBILbE [peCBecCubIX Topo. Takad padota I Obra LpoBeeHa WaMi 
B 1953—1 Yo TE, 

B 1953 6. no Bpemsa Maplmupyra B pailone s(peBuell 7eabto. Amy-Jlappu 1 
CapbikaMbuHCkoll ROTAOBIIE HaM YAaOCb COOpaTh PA MOBCPNUOCTHIIX poo 
HW MpPOUSBeCTH Ve7TABAT BANC IWRUbDT 13 BOsTyXa WO XOLY MapurpyTa B pas: 
tnx Tounax?, B 1954 1. iponsRosIELoch YlaBANBAUIe IDLEBILDE B ILOJTYCTAaliIto - 
HWAPHOM TOpsZTke B TpeX MVIRTAX, BHAWNTCALUO YaTeNubIX [pyr oT Wpyra: 
Boyempte Auy-J[appu (61m3 toc. Hereiitm), B toro-Bocrountrx NLhapakymMax 


1 Mapmpyt mpoposuica Nopesmcroit oncueynmmen nernryta orHorpadun AH 
CCCP conmectno ¢ Teomophosuormucenum orpagom Hucrutyta reorpadua AIL CCCP. 


8 Tp. iWiera reorpadit, Baur. 77 
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{14 BE. A. MAJBIHHA 








(er. Perteters) it B Ganazwoit Typrmenni (r. Medut-Jar)*. Oqnoppemenno 6111 
coOpanbt Wpoob. © MoBepxuoctTH ToUBb, Hpome Toro, B Hale pactopssKenite 
HOCTYINEE HpoOdbr @ moBepxuoctH HorBE 13° Tlentpadpnax Hapakymon i 
mpoda mecka ¢ WAKA ua Mobepenbe n-ona YVeaernen *. 

Hine wer cooOmlaem {[alllibie, MOTY4CHUbTe B pesy.1pTaTe OOpaooTKH YwacTH 
coOpaunoro MaTepliasa. NOTH OTM JAHUBIe CTeLyeT CUUTATh HeMOMNLIMU, OFT 
WpercTawpAsIOT WIReCTHHI WuTepec. 


YOIABCIEBAHHE HbLIEBILBT, BbITAJTAIOMEH 13 BOS) XA 


Meroyuka padorer sak.troyalach B CTeTYIONIeEM: Be CTEKIHHUDIC WTACTHH- 
KIC, WOKPBITHIC TOHNKIIM C1oeM PTuiepHiit-skelatnHa, WpexcranAAoMe coooit 
OY Wmpooy, yeTauaBltBactHCh POPHB30NTAIPHO WHT © HeOOJbINHM yK-ToMoM 
HaBCTpedy BeTpy ua BHICOTe OT 1 ZL0 3 44 Ha WOBeEPXHOCTHIO TOUBEI Ha CPOw jo 
10 vac. un Goaee. [pn vtom peructpupoBatoc, HallpaBlieHHNe MH, TO BOBMOMKHO- 
CTH, CKOPOCTH BeTpPa Ha BEICOTe yCTAHOBKIL WatacTHHOK. Mnorga WA KONTpOAA 
VCTANABINBAIHC OMOBpeMCHHO ABe Tapbr mtacTHuok. [lo okKoHYANMH CpoKa 
ViaBANBAHIA UWlacTHUKH CHAMATHCh WH CKIaALbBBaINcCh Y1aBInBarOnuMin nNo- 
BOPXUOCTHMH JUPYT K UEPyLy, 3aTeM WIACTHUKH BaBepTEBatich BOyMAary In 
Kadlbky. 

O6padotkKa HOAVNCHHOTO MaTeplada UpOH3BOAIach B TadopatTopuit. Van 
HCPL 7KOTATHE CMbIBAICH C THIAaCTHHOK ropsyell BOOK B @apPopowyro wllt- 
KY, 3ATCM MaTepHacl OCasKqaJICA C MOMOMLbIO UCHTPN@YyrupoBalnA B ILEHTPNDy A- 
UBIC HpOOMpRA. DOabNryIO YacTD MpoH mpuxo_uAoc, OOpadatuBaty 10 %-noii 
COSMSHOM KHCLOTOIT JWI ylastenna KapOouaTubrx YacTHI, WU WeaTpu@dyritpo- 
BaTh B TASKOMOM atKocTI4, YTOOBE OTTCIUTL IbLIbILY H CHOPbL pacTCHIL OT 
H€CUNHOK Wo MHHePAsIBHOIL IWOOT, Woirapmtx na creda, Ilocne OTMBIBKN OT 
TAVKCION AILLKOCTILIbMIbIUa NpOCMaTpHBAaATACh BPAWNEPHNe TOT MUKPOCKONOM 
pu 400-k paTHoM YROTILYeHITH, FacTH UPod 1e pest WPOCMOTPOM OAK pamHTBatacb 
(PVECHHOM, 

Bea oOnapyskenuad UbiIbia, 3a POKUMIT HCRKJMOUCHIUIMIT, COMepAAaTa Hpo- 
TOWTABMY, UTO [CTATO IbLIPUCBHIE 3epHa Ma-tompospaquoemMeA., Oyako B O0.Th 
HHIHCTBE CYYACB DTO LC MeMAIO ONpeTe-TCHHIO ITbEIbITRE ;[PEBECHDIX TOPoO7l  ;LO 
poja HW UbDVIDIES TpaB W KYCTAPHNNOB j[O CeMeHCTBA. 

VlabsiBanne WbLIbICbE 13 BO3tyxa Wponsrosoch BANDS Yr. ¢ Kola Mast 
1O CePe/IHbE HiONsE B BOCBMH WyHKrax (pur. 1). 

Hpi noeuere y-roneH Holl WbLTDItDt yao, moscuntrath or 10 740 212 sepen 
Ha Kavvoit mape uatactimok >, Tak kak Takoe KOMMICCTBO ThLTDILLE HE MOTTO 
LaTh YETROM KAPTUUBE VUE KaskjlOLO TLYHKTAa B OTACIBUOCTH, TO MbL CYMMITpo- 
BAT HCKROTOPHO Table WO BCOM MYUKTAM, UTO WO3BONILTO TO.TY HIT Wpeeva gs - 
Jenne OO OOmew cocTane collepaAaBUelics: B BOaLYXe THLbibE (rads. 1), 

Oontit CoCTAB HbNIBIEET yKaspiBpaeT, YTO BO BPMs yTaBlNBaiAl BO BOR 
AYX@ HaXO/LTACL UpCuMylecTBeHTO TWIbTa KYCTAPHUNKOB Wo TpaBAH Te TEIN 
pacrelnit, coerabasionasn T6—98 % (B epeanem 89%) BCCI TBLIBUID, TOF La Kal 
Hb bLa ;[peBecun1rx nopo;t cocraBeser 2—21 %(B cpernem 11%), a crloppr ReTpe- 
VanwreH C/U IHIETITO. 





1 Anrop nitpamaer 6aropxapnocth 3a MOMOTI) BO OBEITOJCINNT avon dacs Paoorhl 
OA. clyjumr, C. A. Maurvronoit, A. M. Crenanosy, Rh. A. Waanapeny, T. P- llojapyenon 
WoA.L Ub. flaiuimy. 

- OTH Bpodb Oba Mpezoctranstempbt mam A.C. Ween, I. M. Oerpornenna aM. dy. Ppa- 
Be, 

_ * Baton renoab30narmr @oTonmactmmn pasmepom 9% 12 nm 10 X TS ear, ¢ KOTOpDIX 
OBL TMpPeABAPHTCUbHO YTaAeHa OMY JECHT. 

' Mbt Houb80RacINCh KAAMICBOT JKITKOCTHIO, KOTOpAH YHOTpPeOsseTeH TIPU WORTO- 

TOBKE OOpas3oB B CHOPOBO-MEIAbIeROH BAGopatopun Tnetatyta reorpadnu AH CCCI. 


5 Won MIRpOCKONOM HpocMaTpHRBaTCA Bech MaATepHat, UMCBIUNHCH B Mpodupwax, 
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POPMUPOBAHHE CHOPOBO-HDbDWIBILEBbIX CHERTPOB IYCTbINb CPE,LHEIM ABHM 445 
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Mur. 1. LLYHKTEI, B KOTOPLIX DPON3BO/WLIOC) YAABIUBAUNE WhIIbIEE. 

1 — Tam-RKasia, paifon r. Kytr-Ypreun; 2 — ypounite Eabi-Xay3; 3 — iomanit 3aci Capnisamuiiia’ 
f — noag6nuje Saneu-baba; 5 — BOCTOUNDUL CKCIOH CaphikaMpina, paiton wpenneil WppuralnonHol Cnc” 
TEM; € — JOLO-BaIh HAA YWACTH CapnkaMbUOCKOM KOTAOBIINDL, 7 -—- Arian; &§ — [La pbAJipin, 

I — rv, He6ur--lar, If — moe. Rereiiciys, bbl -- cr. Penerer, 


Upyitiia WhRIbUbE KRYCTAPHUKOB IW TpaB UWpeleTaBeleHa TraBibiMe OOpasom 
HbLLAbUOH 32aKOB 1 MapeBorx. B mpobax, B3ATHIX B pasubix HyukTAX, BCOCTaBe 
9TOI CPYWUbI WLVIbIEE CYUICCTBEHHBIX pasJUUit We Haddam aeTes. 

Epynta TbLIDUB [peBecHbix NOpos BKOVaeT uIeCCTL poszoB. Bcero np WOR- 
cuete Gprro oOHapyKeno 101 mbripmeBoe 3epiuo?. Ilo oryecinntiM Wopoj.aM 3To 
KOJN{4CCTKO THbLIBMEL paciipeweAeTCA CIICLYIONUIM OOpasoM: cocia — o4, Ge- 
pesa— 31, wyO—3, oubpxa—i1, uuna--9, nH3— 3 ibLIBNCBEIX 3epna. 
Ykaszaunpe [peBecible MOPOLbl, 3a UCKAOUeHNeM BAsA, B TypkmMenun oTCyT- 
CTBYIOT, HM IX TbieIblla ABIAeTCH BanOcION (pur. 2), Ormeverimoe mpeodatama: 
HNC IbLEBUD COCHL If 3HATHTC.ILHOE COME PAKAULC IDLE) Oe pesbl XOPOLIO CO- 
PelaACYIOTCH C UPC ACTABNCIILAMIL O TOTYUCCTH IbLIBILBE oTHX HoOpo;,. CymmMapuoe 
ROAMMIYCCTBO WHbLTDILBE HOTPOKO.TICTBCHHBIX HOpo;t coctanasert 1%. , 

Pesybrathh YolaBAH Banus TWhLEbEbE 163) BO3tYNa B paltoue CapprkamMbuua 
Ho tpeprelig cleiprer Auy-Jlappi Wokasai, TAKUM oOpasom,  c.Te;lyronlee. 

1. Ocnosnast Macca Cosleprkaimelice Bo BOZTIVYXC HbLIBILbE B COBePHOIL TacTH 
CPeMeasNaTCHIEN IEVCTbHETb B NOH Mast — Hadaste HOS #BerHeTCH  IpOTykK- 
ILWCH MCCTHOP pacTuUTrestLHOCTH, 


1 CyMMaprpre jhaiibie no BCeM WYyHRTAM. 


8* 
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116 £, A, MAJLBYVAUIA 








Taodanita 1 
Cocran UbLIbILT WH CHOp, YIOBICHHDIX H3 BOBTyxXa B palioHue CapbikaMbHuCKOH KOTIOBHHDI 
H ypenueii Acaprar Amy-,lappa 
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\ 
Ipumenawie. Bo oro MW nocweyIouuTx raddultax IptPphr CO BBeZOUKOL OV: 
PHAYVAIOT AOCOSHOTIBIC "WITCJ£a. 
2. B yauuom pailoue MOMKET UMCTL MCCTO 3aiLOC TLPLLDUDT APCBeCCHDIX HOpost, 
KOTOPAN B OTACIEDHDIN CTY TAsIX MOWKET COCTABUITE iO 20% BCeIT COE pMaMCcHcH B 
ROBILYXC EDIT DILBT. 
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(Dur. 2. Apeatn ApeBecusrx Nopog, UsWIbMa KOTOpPHX Oprta oOrapyaAcna B MOBCPXHOCTHBIX 
upobax mounpr («{fepesba u KyctapuuRn CCCP», 1949, 1951). 
— apease COCHbL, 2 — TOKE, OIBXH; %— Tome, Gepesb; £— To HE, TYOA; 3 





er oe; : marek dies) cme st Ot Oa 
POGKE, OVKa; ¢— TO Re, [peikoro opexa; § — To ae, Opemluina, 
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418 E. A. MACIBPUUA 


i 





23. BanocuTcs He TOAbPKO IbLTbIka COCITDE I Gepesbi, HO MW UbLTbia HCROTO- 
PLX IMPOKOMHCTBCHEDIX HO port. 

HoaycerTanuonapHuble PadooThl, UPOBE/ACHUbIC B 1954r.,;ja-u1 O0.1ee OMPCLCTCH- 
HbI@ PC3yYAbTAaTht. 

Bpoema jeTAIbUbIX WadcHOo;Lenil (QNpe.Ib — Mall) ObL-10 BLIOpaHoO © YUCTOM 
BPEMCHI IBCTCHIAL OCHOBHBIX ][PCBCCIBIX nuopo,t. B revenue vToro BpeMc- 
HI WdlaCTHUKH (Wi VlaRs Band WbLAbILb! ORCHONH PpOBadT eb emenwHcnHo. Llo3t- 
Hee OWT YCTANABANBANNCL WA Pasible CpokIt WB pasnoc BpeMA. 

Ha anpeab — Mail NPHNOANTCH WBETCHUC OPCINHUKA, BABA, OIDXU, Fpada, 
ilyOa, Gepesbl, C1, Oya. Upiipiya oTuX HW APYIUX TPCRCCHBIN TOPO; ObiTa HaMU 
oOnapyskeia B pA eC OOPAasoB W3 OONAKCHUIT, HOVTOMY BasKHO OBLIO BRIACHUTH, 
Morda Jt Ola ObITh Banecena CiOa BETPOM 13 pailoHoR MponspacTauA sTHX 
OPO ee IpueyTCTBHE B OOpasiax OODACHACTCH UMbIMH TIPHINHaMIt, 

Handojee 6ANZKUM palionoM TposspactanbA BCCN Yasar mperec- 
HbIX HOpoy suaaaeTcH Kapras. Opemmunk, rpad 1 yO AOXOAAT 0 FOLO-BOCTONHO- 
ro nodepeasba Racmuicnoro MOpA, a PpeyKUL OPeX 1 BAS Nponspacraywr st 
na Koner-Jlare. B aupede HW Mac 3B paiionce m-ona Ucaeken TrocnoyeTRyior 
ceBCpo-3allajMIbIe BETPHI, a ceBepnee TOP Boapume Baixanbl — salajiple, 
cenepo-BallasNble MW BOCTOUHBIC, Bauayible BCTPbI, HCCOMHCHHO, MOLT CilO- 
cobCTROBATH BaNOCY UbLIGINLE WpeBecHBLX MOpo;-L BMPC-lC.ThL Cpennel Asin ¢ 
Kannasa. 

PaccMoOTpUM HOJTYUCHHBIC PCsy-ThTATbL ATA OTICHbNHN IVHRKTOB. 


3anagnan Typxmenua (r. Hedur-jlar) 


Y-TaRUBANNC Tb LLbILbL UPOUSROAMIOCL CARCAUCBHO C 24 aupeda 0 15 Mast. 
[lnactusncu (246 cat?) yoTahaBubalmcbh Ha BpICcOTe 1,5 “WL OKCMOHMPORaIuch 
NPCHMYILCCTBCHHO B AMICBHOG BPCM#. 

Kounuecrno Whit, BelNaBuicit Ha MOBCPXNHOCTH y-TabTBanyy, jloCTaTOU- 
HO BeMUKO. B NeKOTOPbIX CaAyuaHX Ha ONHOH Wape WTacTHHOK OLIIO Hacul- 
TAHO NCCKObKO ThICHY TbLIDICBELX 3CPeH. 

Cocran TbWIbs, OONapyAKCHHOH Wp avadiise MaTCpfata TO, MILK PO CRO- 
OM, JJOCTATONHO pasHoodpasen, Ho cooTnomenuxaM rpyoilt u cocTaBy TbIIbI tpl 
ACHO BBL CLHOTCA {Aka THA CHORTPOR, OTHOCAIMNCCH K pasiipinl cpokaM Had.i0- 
nenuii (Tada. 2, cur. 3). 

J tn CcHeERTPOB (BPeEMsA ya banlA — 94 —29 anpess). pit 
PAacCMOTPCHIIN COOTHOMICHHI OCHOBHDIX Tpy ul WbIbIbE W cnop Mpea Te BeCro 
oOpaniacr Ha COOH RIMMAHUG OCTATOUHO BHICOKOC COAC PAKAale HbLIbUbE JL pe- 
BecHnX Hopos, — ot 15 po 47%0. Ha 0.110 MBLTbITpL KYCTapHNKOB HW TpaB Jpil- 
xomutern 46—65%, KoAMUeCTRO CHOP B OAHOM C.Tyae peBpunact 20%, B OC- 
Talbublx ake coctanaaet Menbime 10%. 

OcHORHBIMN KOMNONCHTAMH B COCTABC THETDIUbE TPCBCCHBIX TOPoOn ABSIHIOTCH 
ObIbna rpaba — 57—7T5%, BARA — 817%, opemnmika — 4—17% Mo OAb- 
xu — 5—13%. [lua jipyrnx Apenecunrx Nopoy BeTpedacTcH BOYCHE e- 
Soapom koanueerne, B rpyiite Wb KRYCTAPHITROB We TpaB Hando7ee Vacto 
BoTpevacrcH UbLIbIWa MAPCBLIX HW 3ataho. Tpynua cnop npesctabacha MOUTH 
HCKIHOYUNTCIBUO CHOPAaMA 3CHCHBIX MXOB. Berpeucha ofa cmopa Irtayha,. 

B nepnost ¢ 24 10 29 aupe-ta Gb OTMCUCHBI BCTPbl ganadHbX Hamp BJICHHIT, 
uMeTontic Ha BBICOTC 1,5 A607 HOBCPXHOCTIT BCM/TIT CROPOCTH or 3 no 12 a/cer. 
TockosbRY B ANpCte NPOHCNOAUT UBCTCUHC TEX APCBECHDIS NOPOIL, Whi bla KO- 
TOPHX B jlaWHOM THTIG CHCKTPOB BeETpevacTCs Hanooaee VacTO, TO ce WpneyT- 
CTBHC MOSKHO OODACHHTL BCTPOBBIM 3aHOCOM C Kankasa. 

Il rirt cuekKTpoOR (BpeMA yTanAnBannA — 30 anpeasa —- 13 man). 
Jlannue, nocTyscHbic Wp anamTse MaTepMata, BEIMNABNICrO Ha WATaAcCTHH 
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POPMEPOBAHITE CLOPOBO-LIBLIbDILEBLLA CIERTPOB UYCTbDIHNb CPE THEI AGUI 419 


HpPOAle BCCFO HORASHIBAWT, UTO KOSUIUCCTBO JIDULbILbL JLPCBCCHbLX HOPOst, Co- 
leprKauleiicn B BOS YXe, Pesko Uagaer tT uc TmpeBpriuact 10° , posh bla bIbI 
KyCTAapMKOBR iW TpaB Bedanka (86—100%), a Chopbl (HER AIOULNTCABHO 8CCTCH BIN 
MXOB) RETPCUaAIOTCH BO MaJIOM KOJINUCETRE. 
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Ma vb 2 0 29 W\t 2 8 4 & BE FBbI 8 N-12 1-138 Lame 
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(ar. 3. OGM coctaB TSAI W CHOp, YIOBICHHbIX 13 BusyXxa. Lbeout-/lar, 
alipeJib-—-Malf 1954 1. 


J — ULLIbYA WPeRecMAIX HWOPO]l; 2 — TO He, TPaBsIHMCThIX pucTeHH; 2 -— cilopm, 


OBUAY UCOOMbUIOLO KO.TMYCCTBA LOACUUNTANHON UbLIBIL ({PCBeCHBIX, HOP; 
HPOUCHTHbIC COOTHOIICHHA JIA KaskOH DpoOn He BhuNcAIHauch. Ho oue- 
BILHO, UTO H Blech HanOouce UacCTO BCTPCuaeTCA LbLTblla rpada, OIBXH I 
BH3a (IPH CYMMHPOBAHU JaHHBIX UO IBLIbUC OTICAbHbIX APCBECHBIX OPO, 
YAOB-ICHHOM 3a YKasaHHblli NCPHOA, WbIAbMa ObXU CcocTaBaAeT 30% ,a rpaba— 
jo"). B cocrabe DbLIbIbI KYCTAPHUKOB U TpaB HEKOTOPOe BpeMA UpCod.tasaso- 
ILM NOMMOHCHTOM OCTaeTCH TbITbIAa MAPeBbIX, YCTYWAawOMmlah 3atTeM HepBoe 
MCCTO HBbLIbMC oPCHPbI, KaltbIMa LM WOJbITIL. 

3a BpemMa Hadso;;cuHil c 30 aupema m0 8 Ma UMC. MCCTO BOCTOUNLIC BCT- 
Pbl, a LOBuHCe BeTPbI Te pCMCHHBIX Hanipanscunii. Co 2 30 8 Mas BeTph, co- 
XPaHAHH HOCTOAHHOG Hallpabsenie, AMCAM Ha BBICOTE YCTAHOBKIL W1acTHHOk 
chopocth Bate 10 s/cex. Bo3MomHO, UTO OTMCUCHHAaA B ITO BPCMA JIbL-Ibila WL pe- 
BCCHHIX TOPO, COACPsRUTCH B BO3LYXe B OTOM PallOHC WACTHUNO 3a CUCT BTO- 
PHIHOrO Tepenoca yzke OccBiiell Ha NOBEPXHOCTb 3CMIIM IIbIIbILbI. 

Pe3syAbTaTh YLABINBAKUA UBLIbUbI, BbUaTaIOWel 13 BO3siLyxa B palione 
r. Hedut-jJlara, NokassBaloT, UTO COCTAB TIbIIDIbI, COsepsKalllelicA Bb BO3TYXe 
B allp@JIe — Mae, 3aBUCIIT OT HallipaBlecHuA BeTpa, OCObeNHO B TeX C.lyyaAXx, 
hOP a BeTeP OLPECNCcIcHuOTO NanpaBsecnuA COXpaHAeTcA B Tevelte Gorce uay 
MCHC IPOJLOc-KUTCABHOLO BPCMCHH. GHAYNTCAbHOC COREPsKaAHUe Ub jepe- 
BRCCHBIX MHOpok B uepHrog c¢ 24 no 29 anpeasx (40 50% CyMMbI BCCI TBIcIbILEE M4 
cHop) H, B OCO6eHHOCTH,HBLIbItEE Tpada, OOyYCAOBACHO eC 3aNOCOM 3ala;UbIMIT 
BCTPaMH. 
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CocrTab MbLIBILbE HO ChOp, YAOBACHHBIX #3 BO3ayXa B palione r. Heont-,fara 
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CoctTaB UbLbItbi H Crop 
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HMKOB WH Tpar 
E'phedra . 
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Artemisia .. 
WipOdie=.5. 6 a ae Gs 
Ueno = rojleunTraHnrx 
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Bryales: oie & secs 
Lycopodiaceae..... 
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B atoll W MOCeLYWOMAX TAGTINAX eAMANUNEIe MPLIbWeBbIe sepHa T10;CUMTHIBACLHCh cBepx 100°; aBe 3Be3;jOURIE O8HANaloT, ITO Ko.tLYeCTBO 
MBIbUBE NOACHATAHO MP WOMOUUL CYCTHOM KaMephI; CYMMA MBNIbUBL MW Crop TO TpynmaM B HeEKOTOPHIX ClyuaAX TIpeBHUUAeT yKasanHoe OOULEe 
NOTHECCTBO TIDETDIEDE HE CHOP, TAR RAR HECTHILA WHOA HOACUNTEBATACh JOMOMMUTCDMO MOGI BMYHCIeNINT OOULETO COCTABa CHeRTPUB. 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


THHV fOdiKk dow 


r, 
fe 


TTIAILIAU-OH OdOWUD 


if 


xIdd 





TI) THIDLOAI GOALMAMO 


te 
“fi 


lob UNeV WAH 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


bw. A. MALCIBOUHA 
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jleapra Amy-/[appu (60113 moc. Kereiis) 


OROUICBHOG Yala LBAUHC WELIbIEE WpoMnsBoyqudoce ¢ 15 anpeaA WO 29 Max 
¢ oncHOBEUTeIt Haactiuuon B Teyenne 11—12 "ac. daTCM MblIbia yaBinBa- 
aacb c¢ ti uo 21 WwroHA py OKCHOHNPOBAHHI NlaCTHHOK B TCHCHIe 1—3 cy- 
ron. Haomajtb yelapanbanua c 24 anpena no 17 Maa coctanaama 216 cm’, a 
ci{S mana no 21 wous— 300 c.0?. [nactnnkiy yoTranaBamaluch Wa BEICOTC ond 


cy 2c ai, 


Cocran UbiLibibt KH Cio MNOBICHHBIX H3 BO3STYXa B paiione 
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! TIpeumymjecTBeHaHo libitbia Rosaceae. 
* IWpemmyiiectBeaHo ti1vipma Tamaricaceae. 
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POPMHPOBAHHE CLHOPOBO-ILLDIIBILEBBIX CHUEKTPOB ITYCTLINb CPEXJHEM ABH 423 


i 
a a 


PacCMOTpuM CHavala jaHHble 3a Bpema c 24 aupeaH uo 13 Mast (Kak u 
jad Heonr-Jfara). B oror mepuo;, 6b OTMCUCHBL BETPLE NCPCMCHIIbIX Ha- 
WpaBsenwuil, 

Bo crektpax adcoJoTno Upcodsajlact UbLIbWa KY CTAPHNKOB I TpaB (86— 

VOL 1 ogee Pastas gk z nee 4 
l00°). Hak npapiao, ocnosnad Macca TBLIbIBE WpunaaeskuT Mapeusim., B ec- 
CTARC ILIDUbT, YIOBICHHOH B revenue 12 1 13 Maa, pesKo NoOBBICIIOCh KO- 
THYCCTBO IbEIbIUE oephe uo Kanjwnima. Ipuipma ypesecubex nopoj, Berpe- 
“aeTCH B MCHBMCM KowmueceTRe, eM B palione Hedurt-/lara (40 14%). Hapany 
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124 KoA. MACIDYHUA 
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C HbRIDILOM UBbE, ABHIOULCHCSL IPOLYAIMICHL MCCTHDIX pactennit, OOHapyskeona 
Ib bia rpada, ODNIT, OPCHUMNKA, BABA, COCHDE IL Oepesbl, NPWUeM Nauoo.ice 
uacro BETpPCuacresd WbLibya rpada, KommueceTno chop Ne3vauNTCbuo, Vhitre- 
pecHO OTMCTHTh, UTO, HapAY CO CHOPAMU BC¢ICHDIX MXOB, OOHAPYAKCHO He- 
ChOMbKO Cop carhyma i oa cHopa HalopoTHuKa (rad. 3). 

Bo cocrape bi bitbl, YTORACUHOIL Bo TCUCHHE TOCTeLYIOMLeCrO BPCMCHIT, 
BUAOTh JLO KOH Mast, CYMICCTBCHHBIX H3MCHCHNH B COCTABC CHCKTPOB UC OT- 
MevaereH, TODKO B PPYIUIC UATE RYCTAPINEKOB W TpaB YRCAMYABACTCH hO- 
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DOPMHPOBAHHE CHOPOBO-IIBLIBILEBLIX CIEKTPOB IYCTBILHb CPEJUTEI AGIID 425 











Tadania 4 
one fleapror Amy-Jlappi, K cerepy oT r. Hyryca (noe. Kereiim) 
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ANMCCTBO IEBLIDILbE TICROTOPLIX PaCTCHIMIT, B UACTHOCTIT OXxa (Mlaecagnaceac) 
(rad.t. 4). 
1 r Toutmoil ¢« 11 Z\ XADARTCDHO IIPU- 
Jleu cocTaBba TbUIbIUI, y-TOBAeCHHOH mo 21 iroiwa, Xapantep p 


GCYTCTBHC J[PpeBecioll HMbLTb bE B KOLITICOTEC <10%, mMpiitayesnanyel mouth 
Hen-uOWlTebHO cocie Ww Oepese. Up cymMMnpoBalltit Wamnbix 38a Wepiro,t 
co 15 no 29 man uc 11 go 21 mola comepaianne IDLIbIbE COCHbI COCTABACT 
72.5%, Oepesn — 13%, Heb —~ 9,5%, OAbXIE — 2%); OONAPYAKCHbE TARAKC 
HbLIDUCBbIC 3CpHa C1, BABA, TpeyKoro opexa, y6a m rpada. Bnoane ouc- 
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CocTas MbLIbbI He CHOP, YAOBACHHBIX H3 BO3IVXa B 












































| | sLaThl OT 
CoctTaB ABMVUbILbt TM Cciop 20.1V x y caer ree 2.1 | oy | 
a ates Votes Ay, Sn HOG Beate! oe 
OOULCE YICTO TO CUHTAHHDIX THLTBILCBDIX 3epeH | | | 
Me GMO 55 eae So. dite an tine cee am oa AOR O20. 1 B87: Aea- sl Gk = Psa5e : 
OOMUHH COCTAB . 
LIbeipia {peBeCHhIX MOpo,. . . . 2... ee 2 Ey. 2 EYL. Ej. ) Ki. 
IIbitbita KycTapHHKOB WH Tpawp . . . we. ee | 98) | «100 98 | 100 | 100 | 100 | 
CHOMIh ergot we Aes BS, es ed Re eles cae SE — | Ex. — En. | Ea. | 
neahita j,peBecnnHx mopost | | : 
PUDUS: te dye fet oe oe Sh aan OP Ae Sea he Bw || SS — os Ur oe {* | — 
PUB? en Gs goes Tiete care ay Me es -aeae w oee oe a A ES — — — ~~ | = 
(AORN S26, «oop, bie eh ty eng Se Ex. EO Sgn ae Oe! 2S. AP i, ae. = {* 
COPS ie ae ah eae es on, Ae te ee te, en Hae ele Seell: S — 2* — = ae 
DR CTIEOe tin HW ogo Re tit 5a Shs Sate ee Sgr atk ae al) a 3* 10* i* ibaa J 
AU TUS & cee Ho ke hh. Bam SEA ie oe RK 9s ca — {* — 1* ~ 
QUCPCUS. G05 ad 1 Rt ige ete ee ee all See — me — — | — | 
OTTO a. 8, A BO Ge: be Ge in hee Se BM ee 1* | — —~ | ee 
YineO WOACUHTAWHBIX UBLIBICBLIX 8epen . . .]) 11 4 28 3 | A 
Ilncrpma RYVCTAPHNKOB UW Tpas ! 
PPO AS trie Bie chs ee nS he he ee th I, NSS — 33 92 | 84 | 86 
(iramineae .. ee a eee ee ee ee A 8 | — 1 | Kut. 
OULU ONID Gory. ees he Wie Se wee Ad ee es 8 ask = 40 | — Ga * 0 
CHICHO PUA GAGs oo oo gi a: dedes& eh ke ec 2 a. 4 GA 93 AQ 4 10 | S| 
PUP TOUTS! GO Se Fe a, AR et ONE gaa ce ee. pet etl aes = 7 Ae as ee a ! DHE ! 
PDO SINO. vig. se -ces St Gaioide we neh oe, We eS A 3 i <O Ps | 
QHG7O NOLCUNTANMGIX WELIDILCBLIX 30pen . . . | 508 917 484 | 484 697 § 730) | 
Crop. | ) | 
BIGHIGSy. bh ea dase Se. Bee Wee Bal) ee OP een GE EE es: <q) ADO se 
PMO MOUINGOAE: Sprays ohied.. Qo Say Bat BN eae a hes ee ne, — | a | 
poo Te TBRVOCTh y-laB TUBA BouacaX . . gQ | 295 7) ; 36 72. | SH) | 
OONlCO KOSMTCCTBO YTOBSICHHOIL JIDLIBIbE ©. 6 | 549 920) 4000 |1700** ee Bory : 
} | i i 








BIO, UTO YBCTHYCHHG POSH) MBL LbI,bE COCHBE CBA3AHO CO BPCMCHEM UBeTCHHA 
ITOH HOPOE WU Haupanerenuem berpal, Bo rpyiie Usb ibl KyCTapuUKOB I 
Tpan, NO jauUbIM Ba nepnoy ¢ Ti uo 21 Wionsd, WpeodslayacT HbMELNa 3.7aKon 
If MADCBBIX, 

Cpapiipast jamible Ba repos, ¢ 15 Max jto ZL wzonad 1954 1. a1 palioita co- 
BPeMCHHOTL LeTbTBE AMy-Zlapbu (em. Tas. 4) © WannbiMi, OTNOCSIIMMMNCH K 
hOHTEY Mast momo 1953 r. qn paiiona Cappinamplina i [penned jeaprp Amy- 
ehapou (em. Tadct. 4), MbI BURUEM, UTO OHM AHATOPUUHbE (HCKOTOPHC PassLaitst 
B COCTARE CICKTPOB HO IMCIOT CYIICCTBCHHOLPO 3HauCHis), 

Takum o0pa30m, anHble WAGON CHL TORABbIBAaIOT, UTO 3allOC MBLABIEBI /LPC- 
RCCHBIX TOPOL B ampere — iWoHe B paiioue coBpe Meno 7eabrper Amy-Jlappu 





1 Bo sropoil Aenale WoHA WpeoOmayalt BeTpM ceRepmoro HaNpaR.eHisA. 
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POP MHPOBAHHE CIHLOPOBO-JIDLIBILEBLIX CHERTPOB IISCTIIHb CPEILUEIL ABIL 1 pearis 








PaeO asia 
10rO-ROCTOUHLEX, RapakymMax B patione cr. Penetrer 
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UMCCT MCCTO, HO COCpANANNe WPCBCCHOH TTbMIbDIIbT B BO3LYXC CPaBHILTCcT bilo 
HOBOTURO Gkak upabinto, <10%). Bamazeune na noBepNnocTh WiacTunvon 
HDIIDACBBIN. BEPCH Tpada MW UCROTOPBIX APYTUX MMPOKOCIUCTREHHDIX TOPO, 
MOJKHO, MO-BIZLUIMOMY, OOBACINITH 3AHOCOM TIX C 3allama. 


1Orc-soerounpie Kaparympr (er. Peneter) 


Hyak, & KOTOpoM MWpoBo nen Hadsuoqenit 1B wro-KocTOUNHX Kapa- 
KYMAX, HANOJMITCH 8B PaAHOUe C OTHOCHTCAbUO OOLAThIM PACTHTCABUBIM HOKPO- 
BOM 113 UCPHOLO Cakcayda © UPNMCChO dC pH, KaujlbiMa wo APYTUN opm 
PACTHTCABUOCTH UVCTBULD. 

Hotupepbipibte nadcontenia mpoussornnaics ¢ 20 anpecas no 19 Mas. Hera- 
CTINIK YCTANABTUBAHICD Ha Oapxane va BEcoTe 1 af, BOMNCCKOABKIIN jleesT- 
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i ee 











kaN MCTPOB OT MaCCHBa UCPHOCAaARCayIbiitha. JLAMTCcIbHOCTL 9 RCUO3H NM 
HlaeTHHOK Oba passntaioil, or 9 uacos jjo Tpex cyTon. Honepxnocrh yoann 
Batis coctapastaa ZIG ew?. 

Seb, RAK WB APYLAN WYHKTAX, BIN ATA PAaABHbIM OOPa3OM ItblLbila KYCTa p- 
HiKOB MW Tpan, coctan.rionjad 941-100" BCeIt CYMMbI UbIIDILL It CHOp, B sa- 
BUCH MOCTIE OT BPCMCHIT IBCTCHILE OT/LCIEDHLIX FPYLUL PacTCHH it OCNOBHOIL KOMIHO- 
HOHT B COCTABC HDLTbIbL, RYCTAPHUROB Lo TPAB M3MCUACTCH, Van, Tpiipia, 


%p, 


100 






SULTAN 









I 
—- 
G0 y—-( 
eo x 7 

fl : Q 2 
5G 
4f] 
20 mck OY 

ra xe OD 
Wh Xrrmx, cy ( set PN 
a SENG TR mh mailer 

L0 2b LEAMA NIG 8 4 56 6 7 7-8 8-th 2-18 18 16-17 18-19 19-20 
IV V 


(ur. 4. BapucuMocrh cocTaba CosepAauelicH B BOSLYXC MBMIDULE OT Bpe- 
MeIL MaceoBoro TBeTentsE pactemii. Cr. Peuerek, allpesb—Mait 1954 r. 


7 — Chenopodiaceae; 2 — Ephedra; a -- Calligonuimre 


BbrHLaABiase da erekia ¢ 20 no 27 anpeds, BO BPCMA MBCTCHUA CanCay-la, IPl- 
HALICOKIUT PelaBUbIM OOpaso0M MapecBIM, CpeMt MbETBUBI, Bhinfapiiei ¢ 27 ailpe- 
an no 6 Mast, adcocHOTHO peod.1ajlacT UbLIbILA openpp, ¢ 7 Mas pesko BCI 
Gupaere:s ROJUUCCTBO TIbNIbIyb! RanabiMa. AO noty imepiota HaoJHOUCHHIT 
ROTIMCCTBO UBEEDILLE LICPCUUCICHHBLIX BBIULG PacCTCHLA YMCHbULaACTCH (pur. 4). 

Cpejur JLpYTuUX KROMMOUCHTOB CueKTpa 2 ITO rpynite Goctee WE McHee 
HOCTOMUHO BeTpPeaeTes( TbLEbI aA 8lahOB, OCOk, NOADLUCH, CLOSKHOTBCTHDIX 
1 OoOORDIX. HocmueerBo IbLEbILbE J PCBCCHBIX MOpPO We I pCBEIOTAeT QO") peel 
CY MMbL HDELDILDE 1 CHOp. B cocrane oTOi TPYUNb! MbLIBTURE Opiia oOnapyzkena 
MbLIbila COCHDT, OCPE3bI, OLDXIL, BABA, ya, rpada, rpelkkoro Opexa I Ope4li- 
nuka. Handocee HOCTOHHIIO 1 B GOSIBHICM ROCLUGCCTBC, UCM HbleT bila LP VCH 
APOHCCHDIX HOPO;l, OTMCNATACh UbLTDILA Cepesnr (Ta. O). 

Macloe ROZUISCCTBO IL Pes{kaH BCTPCUACMOCTh ISLIBIUDE MN pORO TH CTBCTIEDES 
HOPOLL CBILTETEEbCTRYIOT O TOM, UTO SHATCHHEG Baa 7TIbTN BCTPOB Jit Bawoca 
HbLIbItbE stpenecubix ropog ¢ Rapkasa i pana B  Oro-BOCTOUHDIC HKapa- 
KV MbE CpaBIITC.TbilO HeEBC.LIERO, B chow o1epetb, HOCTOHHHOG TIpHeyTCTBHe 
MbLTbithl OOPCsbh VRABHIBACT HA APYPHC NCTOUHTIRIT aTbUCLO BaHoca HW bicS bILbE 
hoary uacth Cpezuiell Asi. 

ConocrabelcHue pesyabtaton ONPOLCTCHIAT [bLTBILbE, yaronscnHoit B L968 
Wo of954 rr., WoO BeCM HYHRTaM HaOOLCHME MOBBOMTeT CCTaATb CLe/LYIOUIUC 
BhEBO,LbL. 

1. B cocrase comepRaglenesd B BOBAYXC TWELTbIfbL pacrennit HaOMOjLact cs 
COROHHOCTh, ChABATMAT C TCPHOAAMH UBCTCHUA OTACAIDUDIN PPyll pacTrenuit 
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POPMHPOBAHILE CHOPOBO-IDNIBIEBbBIX CILEKTPOB ITYCTLIHb CPENHEH ABM 429 








Kak MCCTHBIX TpaBHHUCTHX M KYCTAPWIKOBLIX (OPM, Tan MU [PCBECHBIX (JTCCO- 
OOpasyIONX), WPOUspacTalouyX Wa 3HayVWTCAIbHOM PaCCTOAUNU OT DTOFO paii- 
ona. 

2. B NpukacnuickKOl wacTIT NYCTHIHL BO BpeCMH WBCTCHUA PAA J\peCBeCHbLx 
HOpo,,, B VacTnocTIT rpada, UP HaNIMIN 3allajybIX BeTPOB TbAbUAa jpe- 
BOCHDLX HOPOJ MOAKCT COCTABIATL OKONO 50% Beell NAIL, Comepaamielicn 
BhOsYxXe, a B palione Caphikambima uw ferbtTE Amy-Jlapbif, Mo-BEyAMoMy, 
Bb cpestitem oRnogo 10%. 

3. DB yesonuax wyetains Cpe;ueit A3HH MbLIb Ta ;,pCBCCHBIX MOPOL MOWKeT 
Ob BaueCOHA HA PacCTOAHIE B HCCKOABKO COTCH KILIOMCTPOR OT MeCTa IX 
IPOs pacvanuyséa, 

4, BosmMomen sanoe C]UWNUITHbIX CHOp CParuOBbIX MXOb, IelayHoR Ww a- 
HWOPOTHHNNOB, 


ILPOBbE C LIOBEPXHOCTH TOUBBI 


Qopasibl C HOBEPNLOCTH HOUBbt Obi COOPaibl B pA Ae HyWKTOB (B29 ToOU- 
KaX) BUpeedax Uourpadbubx KapakyMonb, la TeppuTopuit Jpepuelt jWectb- 
toe Amy-/lappu, Cappikampiickoi koTuopnnbh woB Bananuoit TyprMeriu 
(pur. 5). 

PaceMOTPHM PC3V-LbTATHE CMOPOBO-HbLILNCBOLO anatusa Hpod 13 OT LCILb- 
HbIX VuUaCTROR, 


Hentpaspiupie Kapakympr (dur. 5, 1) 


Lipodnr c¢ HoBepxuoctn nouns us Llenrpambubix KapakyMon ipeyqcTandAor 
coooit neeku. Hak pogno m3 Tad. 6, on OeCHIbE OIL BIOL. 

Bo orpex wpodax (u3 jecaATo) HbLibma te Oplmta odlapysaKeHa, B YeTHpPex 
upodax ce OO OUCH Mato HW TOADKO B Tpex upodax (rouni 14, 15 u 18), 
R3HTbIX CO CKLOHOB KROTAIOBHHBL, VijaIOCb BLLICIUTh TAKOC KOTNUCCTRO TLbLIbUe- 
BLLX BEPCH, KOTOPOL MOBKRO-1MTO IUOACIUTATLD COOTHOMCHHA OCHOBUbIX rpynow 
HbEIbILbE It CHOP. 

JLatntbie aN ATNZa WORa3bIBaOT, “TO B UpodaXx Upeod.lafaer UbIbila kyctTap- 
HUKOR HW TpaB. Cpe;Ul UbLIDIEb. {[PCBCCHBIX HOPO, IWCCOMHeHHO 3all@CCHHOLl 
H3taloha, BCTPCUACTCH TIbLIb Wa COCHBI, OJLbXH, rpada, Oepe3bl, uBH Wm Oyka. 
ke ROWNUCCTRO COCTABIACT, © YUCTOM TauHbX Tpex 1po6 (roukn 14, 15 m 18), 
< 10°) CyYMMBtTBIbUB HH chop. B rpyrie cnop, napsyty Co CcuOpaMH Bc/lenbix 
MXOB, OOHaPykeHa TawKe OJ{Na CHoOpa TamopotTumka,. 

CaoOBaTCAIbHO, JUL mpod necka, ¢ WoBpepxHoctn mouwBn u3 LlenTpasbyEx 
HapakyMon XapakTCpHbE Mala KOHTCHTPAlUA bbb, mpeoOsamauue 
HbMLEbILE KY CTAPIILKOB Wo Tpab, JIPHCYTCTBUC HCOObINOrO KOMUUCCTBA 8alloc- 
HOUE MbLIbIL JIPCBCCHDIX TOPOsl. 

Cacyer 0C060 OCTAHOBNTbCH Ita UpobaNx © TakbIpa BOO Kat kK tory ot hyp- 
touitna (ew. pur. oO, Lf, rouna 20). Onees Oprio oro6pano Tpit OOpPasna TAanbIp- 
Holt rupee © rryommpe O—2, 5—4 1 25 cat (rads. 7). 

SLanubre alaelN3sa HOBEPNHOCTHOIL TPOObL CG TAKBIPA YHABHBAIOT Ha OO.1b- 
HIVIO CPaRUNTCABHO C THPOOAMEL C HOBCPNHOCTH TECCKA RONWUCHTPalluiO UbL TIBI, 
OOe@ RECOKOE COePsRAHHE MH OOTbINCE PasNHooopasie UbLADIEbE j|PCBCCHBIN 
Hopos Opeod-srayaer wHTbuya rpada mm Ombxu), CaenTpbl oOpa3 low ¢ reivoOutn 
3—401 25 ea WOuTIL COBMALAIOT CO CUCRTPOM LORCPXHOCTHOIL WpPOdBI. «TO 10;{- 
THOD A LACT, UTO OTM B NaPaAKTCPC CHOPOBO-TDLIBUCBBLX CUCKTPOB HOBCPX- 
HOCTHBIX UPOO NeECKA TH TARBIPTON PIIHEE He CTyUallint. 


9 Tp. Unera reorpadum, pent. 77 
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Fae a a a a ee Se 


Ta6nunma 6 


CoctaB (bIIbIbI AH Cnop B npoOax ¢ NOBePXHOCTH MOUBbI 43 IlentpanpApix Kapakymon 





(B %) 
Ur 
Ne TOWeK 
CoctaB HNBVIbOH A Ciop 
10 | 41 12 | 14 15 





OOmee IMCIO NOLCINTABAHIX WAIbTe- 
BHIX 3epeH. . 2 2 2 ee ee ee 23 8 6 246 240 


OOMMH COCTAB 


Tlniibia WpepecHHx mopom .... - 4* i be _— 7 6 
Ilniibma KycTapHHkos m Tpap . . . | 22* 7 6* 92 94 
CHOPH «6 2 6 se be ee ee ee = — — 1 — 


Ilnmboa ApepecHHX Nopog 





PRUE, on gak eR se Boe ee Se ee ag a ies o* o* 
SAL 20 SSG Re ke A BBB S ai = ms i re 
COPS” <<. 65/8 He OR wwe ss = _ a 4* 3* 
Betas. fe, Bt ee hs ESS = — ae ie 2* 
PATTULS > eit? SA hws bee ed “ed = — = 6* o* 
PGRUS! ice tk Se Be: eS Rae = — a — ile 
UncitoO NOACIMTABHHIX UBVIbICBEIX 3e- 

DOH os Ses: we ane, Bee cer be { 1 — 17 16 

Hnnwb ma KyctTapHuHKos 
HTpas 

|) 0 ee no oe .fo— > 1” 16 5) 
Gramineae ... 2... eee eee — — == 3 4 
COM BOMUM: . gor ais yaa ie a ta — — 3* 8 2 
Chenopodiaceae .......... 3* ae 1* 22 12 
Plumbaginaceae .......... a — a 18 En. 
AYECTVISIG 3: i. fo SS eK x we. % Wig i* = 8 3 
TIDOSING + ..9 S26 Ae en Sc, ee Se yi 2* a 29 7 
Uncno WOCYnTAa HBBIX I DIILUCI LIX 3e 

(See ee eee ee 22 7 |||, 226 222 

Cmop un 

Bry ales: 8. give Soe oe) Gee AS — — — 3* {* 
Polypo@iacea@ is ote d--0- bo a es ~ ese ll dee — i? 
HonnenTpannsl TbIbOn Ha 1 2 no- 

OBES ba. At She en as wee ok en ee <0 <1 <i Her 40 


AAHHEIX 
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®OPMMPOBAHHE CIOPOBO-TIBIJIBIZEBLBIX CIIEKTPOB ITYCTLIHb CPEJIHEM ASHH 4314 


Ta6Onuna 7 


CocTaB ObIabNbI HM Cnop B OGpasmax TaKbIpHOii TMHHbI BOD #M K lorry 
oT Kyprpima 


(B %) 





['sry6uHa oT6opa mpoo (B cut) 
CoctaB MiVIbIbI HW cnop 





O6Omee uncHO NOACUNTAHHEIX TBIWI_LTeBLIX 
SOPCH: HW CHOP «262% 2) fe we ew 470 205 80 


OOmnw COCTAB 


Tlnipia JipepecHhIX mopowq ........ 19 14 19 
Ilnimbaa KyCTapHHKOB MW TpaB .. 80 85 80: 
COPE: +26 8S 25 eee em ale ee ee 1 1 i 
Woabna jipeBpecuHx nopog 
PUTS: Bh Gees Se aoe Gee he et kh ke er fee eh 3 1 iL 
PU CANE ri. 4c oe ee he the SG. wi = 1 — 
CaPDiNUs® ° 6. enacts, eG woe Re ee Ske 25 20 i 
CORPUS %o, Go. ch ide oo Boh a e- OSS Se 3 6 — 
CC a a a a nee eae ne eee 3 1 — 
DUS B28 oie bake fe tes He Bh Gh ng A ae 9 63 64 7* 
UC ROUS G0 Boog Se Ge ee Eg es A Wigs Qk = 1 — 
PACU. es was asks wer ene os eta! oh od : i 3 — 
OURS 4. i we 2a ere oe a OES eS 2 3 — 
Qucio MOACIATAHABIX TbWIbIeBHIX 3epeH. . 113 148 45 
Tlnmbawa KYCTAPHAKOB H Tpas 
PE DREGE Goch! ke cane Gt BoA Ge Pree: ee 18 22 27 
Gramineae: a Je: bese: ae ee ee eS 4 1 4 
COU 2OMUIE, ae io. a RR oh ws Se sete, RO 4 3 3: 
Chenopodiaceae ...... +--+ se eee 11 12 12 
Elaeagnaceae .. - 2 es ee te we , 4 Ex. 3: 
Plumbagimaceae . . . 1. 1 ee ee eee 1 1 — 
ATLeMisSla: 6.6. 8 es Se NS iene oe Saas, F 34 36 43 
TWpOtte. 25 4s 20M aoe Ma Sh Sa 36 29 9. 
YUnCIO NOACUNTAHHEIX WhVIbIeBLIX 3epeH. . 270 174 64 
Cnops 
Bryalese 5..e 55 20 4d. od we) a ee) 3* 3* 1* 
Polypodiaceae ......+... he ae i* 2 — 
Houlentpalua NACIbUb! Ha 1 2 NOpoyH. . 266 1040 2 


Jipesnan yeapta Amy-/Jappu u CappikaMpiuickaa KOTIOBHHAa 


Ha trepputopun zpesneii peaptet Amy-Jlappu u CappikaMblmncKoH KOTAOBH- 
HbI Ob OTOOpaHEl WpoOw © NOBepXHOCTH TaKbIPOB WH conoHUAaKOB. Ilpi1ba 
ll CHOPH COmep»KaTcAH B GOMbWIEM UM MeHbINeM KOUMUeCTBE BO BCex npobax 
(Taba. 8). 

Kak uw B mpo6ax necka u3 Henrparpntix Hapakymos, 3fech mpeodaapaer 
MbIbWAa KYCTapHUKOB u TpaB (73—99%). Haudonec MOcTOAHHEIM KOMIOHCH- 
TOM ABJACTCA IbIIbIAa NOIMHU, MapeBhx u adexpH. J [pepecnad Ub Ibya Dpex- 
cTaBlena B komunuectre oT 1 Ao 25%, mpmuem ee cocTaB pa3sHooOpasHce, 4eM 


O* 
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Maculvadh 
4M 26 GO 26 50 75 100 126 HM 
Mur. o. Ciopono-iblabilebpre CHenkTph upoG © LORePXHOCTI MOUBBI. 


2 — it-op “esrenen; 2 — Wop Yayu-Cy; 6 -- er. jliaxedea; 4 — wop Keap-Kop, 16 xa ko lo-B. ov vr, LWedir- 
iJara; 5 — mop Kelb-Kop y cr. Aim uw i6-po paspeasna; 6 — er. Wayman; 7—8 -— oppar Hype: 
9 — ‘Taii-Appat; 70 — upasesri Oeper Y360H1 ua mipoTe os. Hexan; 77 — Koclosten, Ura; 72 — venurit 
deper Ysoo!r y Komodua Ky pram; 73 —1,5 wat nh io. of Kocotda Ky primy24—12 a romtuee souomia Kaip- 
HMM; 2o—PanHouw reolesiryeckoro sHaKka Larouen;/6— ypounme Artd-HapanynM;7¢— Konoled Kiurs.yi- 
Ali-rirp; 78--6 meat Ko.-3. or Kocromua Kbtpe-nyio; 29 —- 8 eat K O10.- B, OT HOTOJIHa HpIpK-Kyi0o; 20—5 KM 
o10.0T HOMO Ky pra; 27 — 2 xa & 10.07 xorMa Datyp-Hauaa; 22 — pasBaluinnt KpenocTH Hlax-Ceuem; 


Po a) 
~t 


23 — ypoumule EWL-AAy3; 24— nKJraqOuMe Bauru-Gaba; 25— KonoTen Uappndin;26— ioro-sailayunlit 3a- 
UHB CaphtKaMBHUA; 27— Joona WacTh CaphikaMbEucKoll HOTIOBHHLI; 28— 3auaqHaA uacTb CapuiikaMbilll- 
CKOH KOTOBNHE; 29— C.- B, UaCTH CapntkaMLIucKoll KOT-IOBHHbI. 1 —Ilentpaupubnie Kapakyaut; 7 — Ca- 
PHKAMLINICKAM KOTIIOBINNG H WpeBunH eabTa AMY-/Lapbinfff— Gamagquan Ty pKMe@HHSL, &@ — HEIb WA Jepe- 
BCCHHIX HOpOA; O — TO FKe, KYCTAPHHKOB HU TpaB; @ — TO He, HEBSHALIMIENbHOC KOUMICCTBO; 2 —— CHOP; 
GO -— WDUEBIA WH CMOph OTCYTCTRYIOT; e —- PpaHHUh paloHuoB, 


I}pumMeqdaunie, Ip cocrapcway KpyroBoil JmarpamMMi annie mo cr, Alijqmu wo 16-My pasbes;ly 
06 be;ULite HLT. 


Bupodax 13 Lenrpanbubtx Kapakymon. Handociee uacro OTMCUaCTCA Mbt-1btla 
OUbXU, rpaba uw cocnb. OOparsact ita CCOH BHUMAHHe MpUCyTCTBAC B PALL pod 
CHOP WalOPpOTHMKOL. 

Cpapnipak oT JLANNbIC C {LANHBIMH atadld3a WORCPXMOCTHBIX pod U3 
Vourpanmbunx KapakyMons, Mbt BojWuM, UTO B paiione Capnikampiua uM .penieil 
HearpTae, AMy-JlapLit VBCAMUNBACTCA POLLb NbLbIlbL JLPCBCCHIBIN NOposl (Bb OCHOB- 
HOM OJDXU, Ppada It cocnbl), uate BerTpeyalwTcA CHOpL WauopoTHAkon. Co- 
CTAB HbLIb Mb. KYCTAPMIKOB Wo Tpas Oorree Ha MCHCC allawormyuen ia Becit 
TCPPUTO PIL, 

7ACCMOTPCHMbIC BbLUIC [AUHBIC aNalN3a NOBEPXHOCTHOH HpOdbL © Tanppa 
K Jory oT AKyptbilia yra3zpipalor, UTO CC CHeCKTP CxOsem CO CHCKRTpPaMH O- 
BCPXHOCTHBIX Wpood 173 paliona Cappikampnia uw ypeBreit 7eaprar Amy-Jlappu. 
Mosukno Wpeqworarath, 4TO B AHHOM C.Tyuac HAKOMACHIIC ThLLbIY Wa JOBCDX- 
HOCTH UVOUBLE TEPOUCXOMUT aacloriuio, 
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Ta6Oanna 8 


Cocras NbiIbbI HW chop B NpoGax ¢ HoBepxXHOCTH TOYBLI B ApeBueli 7eapTe Amy-/lappn 
nH CappikamMbieckoii KOTIOBHHE 






























































(B %) 
Ne ToWeK 
CoctTaB HbIBIEE  Ccmop i 
sl | ao | 23 : 24 25 | 26 | a7 | 28 | 29 
Odmee wero WO CUNTAaH- 
HEX HbWIbICBEIX 3epeH | 173 128 179 137 289 202 9 148 26. 
Oomnn coctasB | 
TIniipma jipeBCCHBX 10- 
DOTS ee Beer es moe 1 7 20 20 10 12 — 7 15 
IIninbya KyCTapHHKOB I 
rr 99 | 93 | 78 | 73 89 | 78 9* | 93 | 84 
Ciroput oe 6 eo ee 8 — ake 9 p, 4 10) a ae 4 
H{lpabma | 
1 peBpecHnx Topod : 
PINUS Se. Sk hes Pci! de oe 4* Q% 5 10 25 7 | oe 17* 2% 
CORPENUSS Wa. 2i es eS eS = 5* 24 18 45 6 — 6* \* 
COPUMCS baie 4: ey, 2S als = 3 3 oe | 4 = == | == 
TOV x. Kh CR 4% = jee oot wy —_ a = _ 
PITS oe oe ae eee a ceilily wee 14* | 64 69 52 59 = 0% = 
QUERCUS: 16 6 i ibs % ae es — po = 3 4 ae = | __ 
PQBUS Soke ny oo A* oe cane ae 4 _ a — mer 
EPC, iho oan Sh eee, Ge 4 (ee = a _ 4 = a = | a 
PUTS a. dCs ae “Se ee ee = i es 4 _ = ae 
Uireso TOLCUNTAHHDTX 
TPIABICBHIX 3ePpCH . . 3 9 36 38 | 105 | 97 in iG sf 
napmha Kyctrap- | | 
HWiKOB H Tpas | ) 
EE EUED, ha. shed el BP A 2 3 8 9) 3 6 1% 3 : oe 
Graminere. .. { i 9) 8 2 Z 1 ak. wee 
Calligonum.. 6... -| — | 3 | En. Lf Bes oe. | | — 
Chenopodiaceae... «| 36 of 49 13 24 21 Vr Se a 
Elacaenaceae 2... — —~ -- Em. | En. | — | En. | —-- 
Plumbaginaceae ... .| 57 | — — —- | — — a 
Artemisia . . 1. ew ee od 8 28 29 D2 12 = Zs A. 128 
Tpoure be. a) fete 1 BOL 14 45t 18 | 59 a) Be. Sy 2s 
Unca1o TOS} CUNTAHHELX | 
MbLILUCBLIX 3cperm . . | 170 119 140 170 208 156 9 134 2A 
Crop 
BEVAICS x 4a. oe ees — — —- o* oP i ee — — — 
Polypodiaceac . 2... 6) ~- 3* 2 4* | — -~ 1” i” 
Honnenrpanns  W5WTbILE | 
Ha 4 2 nopoyp. ... 13 <10 36 Het | 2450 | Her | <1 20 <10 
jlaHHBIX | AHHBIX | 








1 Tl penMyliecTBeHHO MEabIa Compositae 
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134 E. A. MAJIBPHHA 
danagqHan Typkmenna (em. dur. 5, ITI) 


B sTom palove mpobnl ObIM coOpaHbl C NOBCPXHOCTH TAaKHIPOB, WIOpPOB 1 
Oapxanos. Ham, Kak yoke yKa3blpalocb, Obla TakeKe Mpeqoctanacna mpoba 
c noOepexbaA -opa UeseKen. 

KodmyecTBo ObIIbUB B Upobax c NoBepxHocTa MouBE pasimuno. B pzByx 
upobax lbIbia we Oba oOHapysKeHa. Mano nblibupt ObI0 B upobax necKa 
c wopa Keab-HKop. Octanbubie mpodn oKasaluch OoraTHMy Ob LIbuoi, 

PacCMOTpuM pe3yJ1bTaTH CMO POBO-MIbLIbUeBOrO AaHAIH3a THX pod (rabm.9). 

B 2 «m 3anagnee Tam-Apsata (touka 9) moBepxHocTHadA mpodba o4uBEI 
Oba B3HTa B CeBepHow uactu rop boabmiue Baitxanubt Ha WOMOrTOM CKIOHE 
OHH co meOHucToH nouBoll. Ilo xapaktepy pacTuTeJbNOCTH 9TO NOJHHHAaA 
cTelb. OCHOBHBIM KOMIIOHEHTOM CUCKTPa OKasallach MbIbla NOH; On10 
TakwKe OOHapyKeHoO HeOONbMOe KONMUCCIBO TIbIVIbIEE MapeBbx, opcqpHl u 
HeKOTOPHX jipyrux pactrenuit. Ilptmbya AperecHHIxX Nopox mpucyrersyet, 
HO B OUCHb MaJIOM KOJIM4eCTRE: HCCKO.IbKO TIbIIbICBHX 3CPCH Obxu, rpaba 
W OHO UbIIbueBoe sepuo opemHukKa (B cymmMe <1% o6mero KOUHUeCTBA 
MbI Jb Ib). 

ia Beex OCTAaNbHEHX 1poO, cofcpKallNxX NAAbLIUy, XapakTecpHE! WpesaKye 
BCero OU3KHUC COOTHOMICHHA COOTBeETCTBYIONIMX Tpyll HABE Hu chop. 
B coctabe NBIbIbE KYCTAPHUKOB WU TPaB. Wa TOMO KOTOPOH Mpwxonutresr oT 75 
no 83% CyMMbI BCCI MbIbOB H CHOP, Ccj[yeT OTMeTUTh Kak Hanbovlee mocTO- 
AHHbIM KOMMOHEHT TIbLIbUY MapeBhx, oP@CAPb UW WOMBAT, 

l[ntibija ,penecnbrx nopoy coctabaaer 146—24% odbmero KoAM4eCTBAa MhIIb- 
Ub Hw coop. Oxono 50% Beell DMAbUb] WpPeBeccHbIX MOpom upyxomutTcH Ha 
HbIbIy rpada, HeCKOALKO McHBbIIe — 14—39% — Ha bby ONbXU, TDeTHE 
MCCTO IIPHHa1eKUT bbe cocubl. Beero oTMeyeHa IHJIbia WecHTn Wpe- 
BeCHHIX TOpon. Cuop, cocTaBAAioniue HCOOABMIOM MpoOucuT OT CyMMHI OOD- 
CUMTAHHOM MbIIbIL] A CHOP, IpeACTaB.IcHHE CUOPpaMH WanOPOTHHKOB Ht 3C1CHBIX 
MXOB. 

IIpu cpapHeHHu CHOPOBO-NHJIbICBEIX CICKTpOB Hpod c NOBepxHoctTH co- 
AOHYaKOB A TakBIpoB m3 Sanannoll Typkmenum um paitona Capsikamblma 
Wpepnei geuptn Amy-Jlapba Mbl BUUM, JTO OHH HMMeIOT ABHOC CXOJICTBO 
Meniy coOol, a TakeKe CO CICKTPaMi, MOTy4eHHbIMM IA Takplpa iomHee 
Ky prniuta. 

JTO CXOACTBO BHIparkaeTcA B CCIyIOUeM. 

1. CooTHOmeHHA TPyNU ONAL HM CHOP AAA PasHbIX IYHKTOB AOCTaTOUHO 
OUM3KH: COLepKahwe MbIIbUL WPeBecHEIX MOPOR cocTaBAAeT B OObmAHCTBeE 
cryuacs 10—25%, NBIBUb KycTapHukos uo tpas — 70—90%, cnop — <10%. 

2. OCHOBHEIM KOMUOHCHTOM B COCTabe TbIIbI[s TPCBCCHHIX NOPOL ABAAeT- 
CH HbIba ONbXH UW rpaba, a B PARE MWYHKTOB TakKe MbIbia COCHE. 

3. HauOomee xapakTepHbIM KOMMOHCHTOM B COCTAaBe TbIAbIIE KyCTAPHUKOB 
HM TPab ABJIACTCA UbLIbUa MAPCBbIX, MONBIHA W 9pepHl. 

A, JlocratouHo 4wacTO BCTPCUAaIOTCA CHOPHL WanoOpoTHHKOB. 

CaeyeT OTMCTHTb, 4TO MPOOH B3ATHI HA 3HAINTENBHBIX PAaCCTOAHMAX APyr 
OT Jipyra, a TakKKe OT pailoHOB NpouspacTaHHA JpeReCHbIX HOpoy. 

Ha quarpamne (dur. 6) a306pamen oOmait CocTaB Usb A COOp B mpobax 
C HOBCPXHOCTH TAKHIPOB HW COJOHYAKOB HM COCTAB TbIIbIbl A PeBecHHIX NOpor 
B TOUKAX, HAXOMAMMXCA Ha Pa3sHbIX PACCTOAHMAX OT PaHOHOB MpouspacTaHHA 
apesecuux nopog. Paccroaune onpelenantoch n0 mpAMmoit or moOepemba Aume- 
POHCKOTO TOMyocTpoBa u wpancKoro nobepemba HKacnna. 

Mil BHUANM, UTO NPOTeHTHbIe COOTHOMCHHA Fpyll NbIIbUB H CHOP Gomee 
H/lW MCHeC COXPaHAIOT CBoe 3HadeHnHe OT T-oBpa UcmreKken 40 BOCTOUHOrFO CKIOHA 
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Ta6nunna 9 
CoeTaB MbIlIbibI A Chop B upodax ¢ HorepxHOCTH NouBbI ws JataqnHol TypkMeHHn 








(B %) 
Ne TOUeK 
CocTaB NbIMIbII H Cilop 
f | 4. | 5 | 5 (a) 6 | 7 | 8 | 9 
‘OOnlee UNCIO NTOWCUHTAHHBIX 
NEWIbINeBHX 3cpeH H cnop. .| 144 20 31 277 271 182 703 | 342 
Oomuit coctTas 
Ifniibma j{peBecHLIX Tlopoy . . 24 4* 16 17 17 18 °0 1 
Tnbya KycTapHHKOB M TpaB 79 16* . 81 82 83 82 79 99 
MCIMODBI” 22: os) okt xs. 4-6 Br ay t — 3 ar ie ON a Oe { oo 
ln mbma TpeBpecHX 
nopol 
PIIUS sa fo Site sk, OE. Eg beatae 3” _ on 4 28 5 14 — 
PUCIUIS G-A8 ee ER Se a ig = = a <t << = 
CAPDIAUS., siete hat ieee] % 13* 3* ] — 64 50 49 45 7* 
MC OPULUS sa: a es Sheth = = i 4 | <1 1 an i* 
PICU) <8 gk rm css ee te wa ed i — ig — — Eq. — — 
PRIUS Se, ood. te ace, de ce SBE, ee oe 1* = — 14 17 39 33 4* 
OUOTCUS. See ig no ee Gs ae 3* — o- — — — 1 — 
PUB UR ie ao eae Pee alll AEOe 1* | — 8 2 4 3 — 
UES AE ie See, tes a Ee DS. Sh — — fe 6 2 5 5 — 
PTE er Sate Se ee Gt D-H = — 1* — — = { — 
Oneno NOUCwTAHHEIX TWecIbile- 
BIIX: BODCH 4. 6. aw 4 ee es 34 4 3) 49 110 270 138 12 
llniatbuaa KYCTAPHAKOB 
i Tpas 
PT UCU RG: i /e, Bierce tat aie ly A Sate it — i* 2 3 12 7 4 
CTAMINCAC -c> eo ko ee ee Se. SR 10 =s ie if 2 | En. 4 — 
CHlligonum:- 6% 2% Av ees Zz — — 11 Eq. - 2 — 
‘Ch mopodiaceae . 2... 2.) (58 8* o* | 44 70 37 22 o 
Plumbaginaceac .... 1... — 1? ah 3 En. | Ex. 1 — 
PIP ECTRISIA? &-e- wea Ba oe, Re re | 20 pag 2* 21 8 Ze 15 88 
PT pONiG: s.-is'e A -vened pees} , 9 BF). oe Ot 17 29 42 6 
Uncno NOLCYITAHHBIX TWDIibIye- 
BX 3€pCH. 2... 2 eee 108 16 25 | 229 | 225 | 150 557 =| 3800 
Cuopu 
PSOE 1h ct teal SS ae 2 -— ~ i A 1* — — = 
Poly podiacede 4: 4°4s0. es — -— Ay). o* i 6+; — 
HoHnWeHTpaiia UbLILIE na 12 
HONG Ws greeter aaa og eh er ets jee 72 |18500 | 2300 | Her | 12000 
/LQUTIEBLX JJaHHBIX 


a be 


IHpumMcuauie. Toura 5 — 16-it; paspesyq; Trouka 5(a) — cr. Ali;\HH. 


‘CapbikaMbuuCkKOil KOTJIOBUUB, T. @, Ha WpoTAKCHUN OKONO 400 wu. Ppadnk co- 
CTAB MbIIbIBE peBCCHHX WOPOM OTParkaeT POAb THIbIIE ObXH W rpada Kak 
OCHOBUBIX KOMNOHCHTOB CHOPOBO-HbIAbUcBOrO cHeKTpa. I{[pu aToM B UpHKac- 
WuiicKkoll YacTU TePPUTOPUM mpeoOmasaeT UbIIEIa rpada, Tora Kak Ha yyact- 
Ke Kyprnim — Boctounniii chon CappikaMbliia Pabiylo posb urpaeT HblIbiya 
‘oabxn, ConepatanHne WBIbb! COCHHY te mpespimaetT 30%. Ibibua OyKa B 
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Mur. 6. Coctan TEIbIb WH Cop B mpoOax ¢ MOBepXHOCTH TAKbIpoB 
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OTHOCUTebHO GOMbUIOM KOJMUCCTBE BOTpeyaeTCAH TOUbKO Ha UesekeHe (OKOTO 
40%), a j\aubule K CeBepO-BOCTOKY OHa HpHCyTCTBYyeT ALIb B KOUMYCCTBC 
HCCKOJIBKUX DMPOWUCHTOB OT OOIMerO COACPKAUNA TWIbUBL WPeEBeChhIX TOpon, 
Tak jhe KAK UM WblIbya AyOa, BA3a HW AWB (B3dTaH CyMMapHO). 

Cuclopatesbuo, aHible CHOPOBO-LBIIbUCBOLO AHAMN3a MpoO ¢ NOBepxHOCTH 
WOUBBI MOBZBOJIAIOT CilelaTb CAejylomue BbIBOBRI. 

1. [poGst c uoBepNHOCTH TaKbIPOB WM COMOHYAKOB OTANYAaWOTCH OT UpoOO 
© HOBEPXHOCTH UeccKka KaK DO KOHLWEUTpanUl UbLIbMbI, TAK I DO ce CcocTaLy. 

2. Wpodnt c WOBePXHOCTH TAKBIPOB MW COMOVYAKOB, BBATHIC B PasnblX UYHK- 
TaX HW Ha OOALUIOM paccTOANUU pyr OT Apyra, OOuapyARUBAlWT CXOACTKO LO 
COCTALY TbIWJIbibl I CuOp. 

3) KRosuyuectho UblIbubl JLPCBCCHBIX MOpPO (BavOCHOH) B UpodaXx C 1OBepx- 
HOCTH WOYBBL MOWKCT COCTAaBAATh WO 2Z0—25% Bec CYMMbI UbLIbIbI HW COOP. 

A, Saioc UbVIbUbE [LPCBeCHbIX NOPOA, B TOM YLCIE H WHPOKOAUCTBCHHELX, 
B YCIOBMAX HycTHb Cpejwen A3uHM BO3MOAKeH Lia PacCTOANMA, UCUMCIAC- 
MBIC COTHAMH KHAOMCTPOB OT MCCTAa HX MpouspacTanhsA. 

5. {lasibuuM 3aHOCOM MOAMHO OODACHUTh TAKE NAXoK[CUUC CAMULMUIbIX 
CHOP MaHOPOTHUKOL. 

Pasuuly B KOHUCHTpalgiit 1 COCTABE LBVIbIBL B TpoOax, L3ATbIX C Necuanolu 
HOBCPXHOCTH UH C HOLBCPXHOCTH TAKBIPOB, MOJKHO OODACLUTH CCL YIOUUNM 
OOpazoM. 

llnlbna, BbIMayaulant Ua yRAasKHCHHYIO B BCCCHHCe BPCMA UOBCPXUOCTL 
Takbipon, oceyacT Ha Hei. Llo Mepe BEICHIXAHHA TAKLIPOR UN «yMaBdUBaloulast 
CUOCOONOCTh) YMCHbMACTCH, HB asbuciiweM UbLIbMAa UCpecracT Wa HUX 3a- 
ke PAKUBATbCH. 

Iiniaipua pacrennii, bhluabWiaH BCCHOH Na NOBCPXHOCTb NeChOB, MO Mepe 
BHICHIXANHA HECKA BbILYRACTCA BMCCTeG C UblAbIC, Vacth NEIIbNeEBRIX Bepcl 
MowKetT ObITh NPW TOM MCXaHNueckH paspymrena. 

B mapre—aupede 3allaAbble BCTPh OOYCHOBIUBAIOT BaHOC UbIbIbL OJTbNN 
uw rpada, oceaiomeii Ha yRoakNcnuy!o UOBepANOcT, Tannpow. Llosganec, vo 
BPCMSL IBCTCIWIA TAKHX NOpOs, Kak Cocua Ne -Wva, ZavOCHMas ClO71a Nba 
HOYTH NE BalepyRuBacTCA HU Ha TAKbLIPaX, HU Ha UCCUAT.IIN NWORCPXHOCTAX. 

‘Takum oOpas0M, UCCOMUICnNnO, UTO WL POPMUPOBAHNA CUOPOBO-Nbi sl bILC- 
BHIX CHCHTPOB B VY CMOBNAN IVCTHINE, THapALy © BECTPOBbIM Pew MOoM, MOLyT 
uMCT) OONbMOC BUAUCHNE XAPAKTEP ¢YHABALNBAIOICHY MOBCPNEOCTH MH CC3OH- 
HOCTL CC YRIAWNCHTIAY 

NOTH, KAK YK OTMCNATOCb, UOTYYCHHBEIC HAMIL faible CuCLyeT CanTaTh 
HCHOSHDIMI, PAKTHYCCKHIL MaTepiad Bec AKO YRasbibact, UTO UPNOMbL WHTCP- 
JIPOTANUA pesyAbTATOR CHOPORO-UBIEBUCKOTO ah alsa OPT U3SVYCHUU LY CTH b 
HOIGKNbLE OTAHVATLCH OT TCX, KOTOPHIMH TOTb8YIOTCH Wpl Teayywennn oOsceCH- 
HbLX PaiouoB HW ROOOMEC PaliouoR Cc OOTaTHIM PacTHTCALEBIM NOKPOLOM, 

B yCoBuaXx, alaclornuuublX YCIOBUAM B WYCTBHIC, T. C. Ha TepPpHTOPIVAEX 
CG CHULNO PaspesKCHUDIM PACTHTCAPUDIM TOKPOBOM, CTCLVCT NMeTb B BLY, UTO 
BabOCHAA Mb bILAa TLPCBCCUBLX UOPOI, B OTCADIDIN CYUAHN MOWMCT COCTARIIUTh 
no t/, neero ROWUNCC TBA UbLTHIUbL TT CHop. I] pn oTOM OANOBOSpPAcTH ble OTMOMCHINA 
Pasuoil ANTOAOLIAL (MCCRH, PIL) MOLYT UMCTH NCCKOABKO PasTUYEBIe CHOPO- 
BO-HEWILUCBDIC CHekTpb. Buiujyy TOO, UTO B YCAOBUAN TIVC THIEL CYIeCTBRCHHOe 
SHAUCHHG JAA MOPMNPOBANHS CHOPOBO-UBIMSUCBEIX CUCKTPOLB NMCCT BCTPOBOH 
POKHM, UPH UNNTEPUPETANUH JAHHBEIX CMOPOBO-HbIbWeEROTO akadHn3a MOTYT 
GHTb UPWHATHE RO LWIMAUMC RONPOCKL ILIPKY-AAIUT aTMOCHCpH. 

Boome OucBUAHO, UTO OLWH MAKT HAXOMRACHHA NbLIDILI J[PCBCCUBIX THO PO 
elie HC MOMKeT OBITh WOCTATOYUHOH OCHORON TIA UpeIOTOACHUA O TIpPOnspa- 
CTaniit B anHoM paiione cooTBercTBywmux pactcnuil. Caeqyer IpiyiiMatb 
BO BHUMANNe KOUMUCCTRCHUBIC COOTHOINCHUA Tt IKOJOPMYCCKHC OCOUCHHOCTH 
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pacTcHMH Kak APCBCCHBIX, TAK H TPaBANIUCTHIX, Wb Iba KOTOPLIX O1bita o6na- 
pyikeHa IPH aHamu3e. 

B fatbuciiiiem UPH H3yYCHUM GTBEPTHMINHIX OTAOACHU WYCTEIHHEIX 06- 
AacTecH HCOOXOAUMO CTPCMUTLCA K OOTeC WcTaILUbIM ONpPCleICHWAM IBIIbILbI 
I cHop. 

{lockoubky HOBBINCHHOe COACpsKAHUC MBIABUBI [[PCBCCHEIX HOPOX B CICKTpax 
CTCHNOrO THIa, KaK MbI BUAUM, Ie BCCra MOMET OBITh MOKAZATCIICM HECKOTOPOIi 
OONeCCHNOCTH palioHa, BUAOBbIC ONPeACAICHUA SIAL KyCTAPUHKOB H TpaB 
HOMOTryT HaliTy pu Nadleorcorpaduucckux WCCACOBAaAHVAX WpaBusAEuoe pe- 
MIChHuec JH BOCCTAHOBIeHUA U3UKO-reorpamuyeckux ycuoBni usyyuaemolt 
TePPUTOpHE. 
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P.B. DEXOPOBA 
PACITPOCTPAHEHHWE TbLIbIbI BEPESbI BOSHYUIHbIM ILTYTEM 


B cBx311 C 1WHPOKUM NPUMeHEHUCM CHOPOBO-DBLIbYeEBOrO aHaslu3a B O- 
C.icHUC TOA] KaK B PyCCKOH, Tak u B 3apyOeKHOM AuTepaType uoABUsICA 
PAA CTaTelH O PpacMpocTpaveHUH MbVIbUbI UW CHOP pacTeHuli BO3LYIUHBIM IWyTeM. 
linrepec K 3TOMy BOIIpOCy BIIOIHe NOHATeH, TAK KaK UpaBuAbHOe Upesctabe- 
Hiié O [a/IbHOCTH 3aHOCa DBIAIbIbI 0 BOs_yXy ABIAeTCA HCOOXOAUMBIM yC.0- 
BUCM Ip BOCCTAHOB.ICHHUM UCTOPUM PacTHTCAbHOrO MOKPOBa NO AaHHEIM WbLWLb- 
WeBOrO atasdH3a. 

slag OombuIcHt YaCTH [ApeBeCHLIX OPO], 3akKOHOMePHIOCTh B paccenBaHuM 
UX MBIIbIUB! BOSTYWIIBIM IyTCM OTMevallach HeOsHOKpaTHO. Tak, nalpumep, 
BBIABACHO, YTO Ha PyccKOH paBHiHe OCHOBHAA MAaCCa IIBIIbUbI TAKUX WMPOKO- 
AHCTBeHHBEIX MOpon, Kak rpad, WyO, OyK uw uma, pacnpoctpanAetca na orpa- 
HHYCHHOe paccTonuue, XOTH HE HCKIUIOUaCTCA MH Walekuit 3aHO0C bbb ITHX 
pactTenuit B MawoM KosuuectTBe. Jl MeKONMCTBeEHHEIX HOpos (Gepesa, Ombxa) 
Bb AuTepaType OTMCYCHO paciipocTpaheHue UBL Ha atekoe paccTrosnne OT 
pacTeHuH — MCTOUHHKOB dTOll bab mbt. Ho sMecte c Tem clue HET LOCTATOUHHIX 
KOTHUCCTBCHHBIX KPUTCPHCB, KOTOPbIe MOL Obl WOCAY+KUTL OCHOBOL AIA TOFO, 
UTOOB! MO HCKOM4eMOH TbIIbUC BEIACHMTb, IMeUCh IM paHec leca U3 3TUX 
HOpom Ha HCCe_yeMoli TeppHTopun. 

Ilntmbua 6epe3H B TOM JIM WPyroM KOAMUeCTBe OTMeYAacCTCA NOUTH BO BCeX 
AUATH3UPYeMbIX OOPasilaX HesaBucuMO OT palolia uccaeqoOBanuA. B nosepx- 
HOCTHHIX WpoOax OHa HailifeHa He TONbKO B Ipemewax apeana Oepesbl, HO H 
3a ero rpanniama — B Il[pakacnulickolt Hu3amMeHHocTu u B Cpeyneli As3nn; 
MPH Y.1aBIMbaHu MALU pacTeHuH M3 BO3yXa UbIIbIeBhIC 3epHa OGepesnl 
BLIMaALaIN jaleKO OT ee apeata. 

Ilepeq HaMu CTOAAAa Baflaua BHACHUTL KOAMUeCTBeEHHEIC NOkasaTeuM JA 
I(bLIbUb O@pe3bl B YCIOBMAX TecHoli o6mactu c Oepe3s0BLIMM ecaMu WIA 6e3- 
‘ICCHOH MeCTHOCTH. C oTOH Ne1bIO MH MOCTABLIN ONHTH NO ylaBIuBaHHW ee 
NbIIbIb “3 BO3LYXa HW UPOBCAM aHaJu3H DOBeEPXHOCTHEIX WpoO nouBH u3 Ge- 
pe3soBoro Weca It U3 OKpyKawmux ero Oe3ecHHX MpocTpaHncrTs. 

Onsite! Npousboquancb B60 xt K OrO-BocTORKy oT Mocks! B Uepnog Macco- 
Boro WBeTeniA Ocpesanr — 13, 14 uw 15 maa 1955 r. Crexnanunie niactnuKa 
(9 na 12 cm), cMasaHHble TIMiepHH-KeltaTMHOM, OBIIM BHICTaBIeHH Ha 
BpicoTe 1 # B Oe3uccHOH MecTHOCTH I Ha BEICOTe 1, 41, 3, 2u 2,6 « — B 6e- 
pe30BoM secy. JKCHOZHILAA WaCTUHOK B HEBHOC BpeMA UPOMOMWKAaTach c 74 ac. 
yTpa 407 4ac. Beyepa uBTevenwe Hou c 14 HaldmManc7 yac. Beyepa Jo 7 ac. 
ytpa. [foroga B 9TO BpeMA ObINa TellIaAd, COmHeUHAaAH, OCaKM He Balan, 
ReTep On craOnlif (BpeMcHaMH NOPHBHACTHI) 10 yMepeHHOTO; ero HallpaBseHnite 
{C woro-3aNafa) OCTaBaTOCb NOCTOAHHHIM B TeyeHNe BCero yKa3aHHOro e- 
proya. YVuandupahve MbIUIbIbI UPOU3BORMIOCh No mpoduso WpoTakenuem 
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4A kat — or OepesoBoro <Ieca, K KOTOPOMY IPUMBbIKacT UOJAHa, NO BCWaXxaH- 
HOMY I0J0, JHMICHHOMY IBCTYWIMX pacTeHu M WepecekKaeMOMy UPHMepHo 
p 400 . or NOAAHE MepeleckoM, JO HeOouw_LmMoro OepesoBoro Acca, Mepe- 
xonamero 8p 400 “ OT OHYIIKU B KPYINHEit Tecnoli MACCUB MU ABUAION,erOcA B 
JUL WaQJIOLCHHH WOABeETPCHHBIM., 

VaAaBLUBAaAHUe BCcIOCh WO HaupaBJICHuIO BeTPa. 

PesyAeTathl ylaBIUBaullA UbLIbbL WpexcTaracnbl B radu. | una jarpaM- 
me (pur. 1). He ornx jtamiprx Bumo, uto na 4 cat? MORePXUOCTH WaacTuNoOk 
Bp teyenuc 12 uacok occhaer BHAdNITCAbUOe KOTHUCCTBO TIBLIBIECBDIN. 3eper, 
MOCTHYAIOWCEe JCCHTROB ThICHY. Ha TpOTsA,KCHUH BCCrO UPOMUA Ha W1acTHuRaX 
OLLI, OTMCUCHEL KOMOUKH UbIAbUCBHIX BepcH, MpmueM BbluMaeune HamOo.ce 
Kpymipx koMouKOB (OoAce 200 UblIbucREX s8epeH) OTMeualoch B Jecy. 

Hecmorpa ua HcKOTOpHIe NWeOOMLMINe OTKMOUEHMA B BbIMAaTCHuUM HbIILITe- 
BLIX BOPCH, WaMcuacTcA Cacwhyomad 3aKonomepnocrh. B wecy Wo ua TOMAHC 
BOAUBH aeca wa 1 cat? WIAaCTHUKU B OAMH Fenb B CpemHem ocezo Goaee 12000 
{or 5000 no 20 000), Bite aeca 3000 (or 1000 yo 6000) ntabienbx 3epeH. 

Hpiuuad yAOBACIIIbIX UDLIbICBEIX 3epell WOKasHlBacT, UTO TX Cosepmanite 
BLICOKO B Wecy, a Ha WOTHHC BOAN3H Zeca OO pesko Majlacr. Bropoe cunmenme 
HX KOoAMUeCTBa Had.no;facTcs B 300 4.4 OT OMyMIKI ueperecka. Jlaabme Wo mpo- 
PNeHO KOWNVECTRO YAORACHMOIL NbLIbAbE WOUTIE WC NBMCIACTCH, H CIMIMb B Ca- 
MOM cro KOUC, Ia pacctosninit 800—900 wt oF onyIIKH BTOpOrO GEpeso0Roro 
Neca, OUMT OTMCUACTCA OUCHD Heodopnioe cHmKcunc, BanAMiie BeTpa Na pac- 
WpOCTPauCHNe IWhVLIUbI BOSLYMINDIM HYTCM BBIABILLIOCh BCMA OTUCT-TNBO: 
MPM YAaBANBAMIM WO Ha paBICHHO BeTPA KOAMVECTRO OCCBINCH Na CTCKAa UbLTb- 
Jibl VMCIbINaCTCH C YBCJUINCHMeM PacCTOAHMA OT UCTOUNNKA ec pactpoctpare- 
ust — Gepesonoro Weca; B MOABeTPCHHOM Gepe3s0BoM clecy yRecTIUCTHTC Ce 
COULCPAKAHLA He OTMCUACTCA, 

B mpertesiax ceca naOmo7acTCH MOBEIMNEHHOC BLITATCHNe MbLILIbE BOSH 
OILYUIKH, UTO HEOUOKPATHO OTMeYATOCh HaMI I JWI WIM PpOKOMICTBCHADIX JIC~ 
cob (IIniuon asec, Kasankuii sec). Wo-sugusomy, sro spaenne oODACHAeTCA 
OOnUMT mpigaunamMin — Gomee OONIbUDIM TBeTecHuHeM jlepeBKeB na OlyHKe 
yeca, 

B vouroil nepiuoy BLITAeHHe UbLILILE SOepesnt UMeeT JIpyrHe sakoOHOMep- 
nocTu, uem B AHeBHOIT. Hak nokasando yIaBIUBaHle NLLIBILLI B TCUCTING TOLBKO 
OHO NOU, B UOUWHOC BpeMA It B TOM If B APyTOM Wecy ocedo ONHAKOBO OOD- 
WOC KOANIECTBO ILLWIBUCBEIX BEPeH, a, CICTOBATCIbNO, YTO OCOOCIHO WuTepec- 
HO, I Ua yaacTKe, KOTOPhI UeEM ABIAICH WOABeTpeHuLIM, JlocraTouno MHOrO 
HBWIDULE BEITATIO B Oe3ssecuoil MCCTHOCTH B Cepernne MpomusA. ITO NPUBOAUT 
Kt IIPCAMOUOIKCHIIO, ITO NOUBIO HACTYNILIO 3aTHHIbC HM YTO BLITATOUNe bbb 
Oepesbr He Wpekpaliasoc, B TeyelNe BCCIL HOUT, 

Hapsily ¢ BbIBaeHHO WaMl 3aKOTOMepHOoctho (OONALNOe BHITTAa;eiiue 
ILLIIBILDE OCPe3LE U3 BOsyXa B Tecy WU CpaBHITeIbHO MeNbIee — BOSS J1e- 
ca), KOCUTHCCTBEHUBIN YUCT IHLIBIEEL WOKAsaI, UTO BUAUNTCAbNAaAN TACTH WbATb- 
WesRoi Apo RIM SCepesonoro Teca MOCTyMAacT B BOBAYN i UEpe;BUPAcTCsA Wa- 
mee BMecTe C BOSILYUINLIMM Maccami. Tak, 3a mpeqetaMit Jeca, Wa BepTHKAa.Tb- 
HO YCTAHOBACHHYIO Ha BLICOTe 4 4 WiacTuURY, OOpalcuuylo y.labiparonted 
cTOpoHoll NaBeCTpedy BeTPY, BHiTatoO 3a OH TeHb Oomwee 000 OOO nbtHieREIx 
3epen Sepesbl, TOMA KAK KOJITGeCTBO TbLIDILb, OCeBIUelL 8a DTO Ke BPeMA Na 
lOPHBOHTAILHO MOCTABACHHYIO WHACTHUKY, ObLIO MOUTH B CCHTL pas MeUbIIC. 

[lepeiiqem K pacCMOTpel M10 MLVIbBIeBLIX AHAIH30B HOBCPXHOCTHLIX IMpoo 
HOUBLI, BBATHIX UO ITOMY 7Ke WMpOusO, KOTOPHe OTPaAKaloT BEIMATCHUC TEbEb- 
ILbl Gepesnt 3a Kakoi-To Gomee win Meee JWINTebHET Cpok. K comaaeniuo, 
HC BO BCeX CVYAAX UMCHACh BOSMO/KUOCTH OTOOPATH TAKHE IPOOL!, MOCKOALKY 
Sesmecnas yacTh mpodiits nmpereranraer codoit mammw. 2B neKxoropprx 
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Koamuectso nbiibyesbix sepen Gepesbl, Y0BeHHDIX BO BpeMA 





















































(B THIC.) 
se NN 
Tata 
33 32 34 30 29 28 27 26 29 24 23 22 22a { 24 20 
| 
13 man, Mepbp. . .| — | 12} 91 10/ 12123) 18) 7) 71 4444) 37 — 3 2 
14 mag, nenp. . .| 181 15 | 12 | 20] 20] 14116118110) 12] 20! 6] 9 7 | — 
15 Man, Wenp. . .| 17} — | 13 | 16 | 20 | 23 | 21 | 17 6 97/12; 5] 8 7 9 
Cpennce 3a yenb | 17 | 14 | 14) 46/17) 20118114] 8] 8148] 5] 9 6 6 
15 Mas, HOW 19 4b OT Ot AP 26a) AO Oe ey Be a a Be ee 
HOuIH4eCTBO 38 CYT- 
1 le a ar 32 | — | 34 | 37 | 37 | 49 | 80 | 26) 44115] 46) 9) 15 | — | 20 


t 


* TipHOnu3HTeNLHOe KOMMICCTBO UBIO, BLIMAaqawmlei 3a OMA BereTalMOBBHit nepu 
IloamMockopbe ynutca oxono 10 nHeit (Toaromos. Hanennapb apeTenna rnaBnHenutax me 
06-BO HCHBIT. npapoynm. M., 1948). 


clyqaAx Upon OHM B3ATHI Ha 3aepHOBaHHHIX OOouNHAX JOpor, mepeceKat- 
MHX WallH10. 
PesyJbTaThH aHalHu3a UpeycTaBAeHb B Ta6n. 2m Ha JuarpamMe (pur. 2). 


Pe3yibtTaTst ClhOpOBO-IbsIabaeBOrO: 





Comeps#aHwe bib 

















llonasaTelb | 
31—33 22—30 28 27 22 
| 
Ilnibma peBpecwhlx Topo, B% ..... 94 92 90 94 64 
[lbribia TpaBAHACTEIX pacTeHHli, B% . . 4 7 9 7 30 
CUODE, BS. oion es Godse: Gx eHow @ eR 2 4 1 2 6 
IInnipma Gepesn, B% ... 2... . eee 73 83 o7 og 41 
IInitbma COCHH, B% .......... Ze 14 38 35 42 
HOHDeHTpanAA TIBIA OepesH, abc. KOmH- 
NOCTBO cs: 6..5: as oh 2- O wal ee es es He 1887 2029 1667 904 408 
HOHQCHTpalHaA TIhIbOH COCHBI, aOc. KomN- | 
ME CTHO te. Se oa cae ee ee wae ng Ss en ae 069 429 11410 80 418 
CooTHOUeHHA KOHMeEHTpanAl NEIbOL Gepe- 
Sb W COCHM sh 4 eae ee oe 3,004 ey aw sla eae | ef 4: Oo 1 


IIpu uccaeqoBaHHuH NOBepXHOCTHHIX NpoO MBI UpONsBeA, B TOMOUHeEHHC 
K OOBIMHEIM AHAIH3AM, BEYMCIeHHe KOHICHTPAalMl UBB Oepesbr, a TakiKe 
MLVIbUbI COCHHI, UM BHABHJIM COOTHOIIeCHMA MesKy ITHMM BeIMunHAaMH. Takum 
myTeM MBI WbITaIwCb, HOMHMO YyCTaHOBJIeHHA aOcCONIOTHOH KOHTeHTpanun 
WbIIbULE Oepeshl, BLIACHHTB €€ OTHOCHTeIbHY!O KOHTeHTpalMio. Sa NOCTOAH- 
Hy!0 BeIH4HHY MBI IpPWHANH KOHICHTpPalMio TbIIbILE COCHBI, Tak Kak ce 
pacceliBaHwe IpOHCXOAMT paBHOMePHO Ha OOJILINMe paccCTOAHUA; MeCTHBIC 
BIHANHA B 9TOM CAyyae UCKIIOUaIOTCH, Tak Kak BOAH3H NuCCAeOBaHHOrO 
yuacTKa HET KPyUHBIX MACCHBOB COCHOBOTO seca. 

Ilo cooTHOMeHHIO NHILYbI KM COOP UbINbWeBOM CHeKTp MOBepXHOCTHEIX 
1poO MOUBLI OTHOCHTCA K JeCHOMY THITy, UTO BUOMHE 3AKOHOMePHO IA JIcc- 
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TadOnuana 1! 
ee uneTenna (13—15 man) na 1 ca? noBepxHocTH M1acTHHKA 





WacTHHOK 
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Of], MO#KHO BEIMACIIATb, YBCIAIAB 3TH QMDpH B lecATh pa3, TaK Kak WBeTenue Oepes3nt B.- 
MOHOCHEIX pactenau Tloymockopba. B c6.: «Hanenqapb pyccKoi upaponm. Ka. 1. Mocr. 


HOW 30H. Bmecte c TeM MeCTHOe BIMAHHE pacTUTeLHOTO NOKpoBa AOCTaTOUHO 
XOponmio BLIpaskKeHO — B Jecy mpeoOafatlomjee 3HayeHHe uMeeT UbIIbYA Ge- 
peso. KonlenTpauua MBIbOE Oepe3sbl NOKasbiIBaeT TPH MaKCHMyMa, OTMe4eR- 


Ta6Oauna 2 
aHAIH3a NOBeCPXHOCTHBIX NpoO NOYBbI 


hi w cuop u Ne oulacTHHoK 
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22a 22a—-21 24 20 | 12 | 5 | 4 | | {—3 

81 86 69 50 54 29 66 74 75 

14 7 29 47 35 67 29 26 24 

5 7 9 3 14 1 5 3 { 

53 7 27 54 34 35 34 | 46 

34 87 65 39 56 55 69 40) AT 

1243 25 1187 27 7167 840 348 2579 | 2300 

648 300 3028 2092 1263 1320 ie 2923 | 2350 
| 


HBIX B WpoOax, B3ATHX B Aecy M Ha OLymIKe Nepemecka. Takum o6pa3o0m, Kon- 
WeHTpaluA DHVIbU Oepesbl B NOBEPXHOCTHHX Dpobax MWOUBI Take DOATREp- 
HKMaeT HaIMune BTOporo yuacTKa Neca M Oonee CUNbHOe BINAHHE Gepe30BOro 
nepezecka (BEPOATHO, OH OOpazoBascA NOCHE BEIpyOKU GepesoBoro seca), TeM 
TO OTpPaKeHO UPW SUM30qNGeCKOM YJaBIHBaHMM UBIIbI W3 BO3Tyxa. IIo 
COOTHOMeCHHAM KOHIJCHTpanH MILE Oepeshl HM COCHEI BOOMHE OTUCTAIIBO 
BHIABHIOCh BIHHH Me OepesoBoro eca, pacmoNo*weHHOTO C HABeTPeHHOI! CTO- 
POHbI — OCHOBHOFO O4ara pacceliBaHHA DBIVIbIb, WH MeHee 4eTKO — BAINAHe 
mepesecka I BTOpOro Jeca C NOABeTPpeHHOM CTOPOHLI. 

Takum o6pa30M, MbIIbIeBEIe CHEKTPH MOBEPXHOCTHEIX UpoO6 NO4BH, B3H- 
THX B Jecy, 10 NpeoONaqauMio B HUX OIL Oepeskhl MOATBepRAAalOT Har- 
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une Oepesoboro deca, KounentTpalisal Mbiuthibt Oe pe sbi HaWOOUCe YETRO BbIAB- 
‘ger naimune Sepesonoro seca Parke B TOM CAlyyae, KOT a OH pasperKen BbI- 
pyOxoil. Ga UpeetamMi -teca Tpeobsaqaroulee Buaye ie Ipuwooperaet IbLT DTA 
COCHDE jlaIbnero BaHoca. OTHOCHTCJIbNas BCTpeYaeMOCTh TbLTBILbE OC pesnl, 
B3sHTAH B CpaBucHInt C MWbLIbILOH COCHBI, TAKA OTMCUACT B MOBCPXHOCTHDIX 
Wpooax uaduune Cepesonoro Teca. ; 

CucqopaTeabuo, J[AWMbIe WbLIDTMeBOrO aHalnZa HOREPXUOCTUDIX Mpoo 
HOUBBI HW SUNBOAMMCCKUX yraBanBaniit HbMIBUBE 13 BO3VXa HOKa3blBaloT, 
uro Oepesowhle Teca nu OuKAIMe K UNM Ge3TeCHbe pocTpancTBa OTJUIMaloT- 
CH TO KOJMECCTBY HBLIDUCBLIX 3epeH OepesEr. Ham npeyctanesietcx, Yo pe- 
BYLTATHE HAMLUX HCCACLOBAUMIT MOTYT ObITH UCHOIL30BANDE B WpaRTHKE TEbLLb- 
1eBOFO AHAINGA PU PeLWICHINE BOTpOCa O NAIM WE OTCYTCTBINIE Ha Tauuoil 
TOPPUTOPH OepesoBbIX WeCOB B WpOUI1OM. 

B npowecce icesteoOBaHii BIABUOCL TAKKC, UTO OFPOMHOC KO.THYCCTBO 
HbWIbUb SCepessl, Ocbrmaromelca B OepesoBLIx Jecax, Ne VWAaXOJUT WOANOTO 
OTPACHILL B ILOBCPNILOCTHLIX WpoOaX MOUBLE. NOTH B NAWICM pacnopsAKeHH 
HeT BUOTHe CpaBHIUMBIX BeTHYHH (KOHMCHT pallu IbEBU DL Ge pesbr pH yelaB- 
ABA e@ H3 BOTyxXa paccuuTana wa wiomayy BL ca, a KOUMeHTpartis 
Bh WOBEPNUOCTHEIX Upo6ax ouBEE ua 1 e HaBCCKN), NeCOOTReTCTBHe McAKAY 
hOJTHYCCTBOM OCCAFOINCH H3 BOsyXa WhLUIbUDT W Ce HAILMULeM B MOBeEpXHocT- 
HhIX Upodax TMOUBDI OUCBUANO, HKpome Toro, Upl alacnisaX BLUTBUJLOCb, “TO 
3 HOBCPXUOCTHLIX UpOOaX TOUBLL MPOHCXOAMUT WACTUUUOC pPaspynICUNe WhLIb- 
bt: HOOK paTuo ObLIM OTMCUCHEL MbVIBUCBHIC sepia Gepe3bl UW UCKOTOPHIX 
PLPN ELEN pacTet HIT C WIOXO COX pannBIUCHCst OOO.LOUROIL. 
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AKATEMUA HAYEK CCCP 
1959 TPYHbI UHCTUTYTA TEOPTPAQOUH Brinyck 77 


P. B. DETOPOBA 


PACCEHBAHHE BOS YTMIHBIM NYTEM IbIJIbIUbI 3JIAKOB 


Iipribya 3.1akOB B MCKOMaeMOM COCTOHHIM BCTPC4YaeTCA OBObHO acto, 
HO M@s/KXY BCTpeyaeMOCTbLW ee Ip avalli3ax HW OOMANeM B pacTUTeABNOM M0- 
Kpobe NHOrTga NaOwoaeTCA UCCOOTBETCTBHE, 

Hlekotoppre lccreqoBaTeH paccCMaTpuBalT 9TO Kak pe3ybTaT mWI0xXolt 
COXpaNHOCTH MbLIbUL, WpeqWOTaran, TO UbAbWa 31akKOB, HMeIOMAA TOHKY10 
odonouky, Oonee lomBepweHa paspylleHM10, 4eM LINEA pyrux pacreumit 
(Tropemmos 1 Ropenesa, 1953). B rakom ciyqae, yauuTHBaA, ITO COXpaHHOCTE 
MLIbULE 31aKOB HHOTa CHAbBHO BapblipyeT B 3aBICHMOCTH OT yCOBHiL ee 
3aXOPOHEHHA, MOAKHO CieaTb BEIBOJL, GTO MbUIbIeBHe analM3bI He BCerda 
WpaBMIbHO OTpaKaloT yuacTue ITHX pacTeHuli B HAMOUBeCHHOM TOKpose. 

OWHaKO OTCYTCTBHE IIH MaO@ KOTM4eCTBO DEHLI 31aKOB B OTIOKCHUAX 
B TCX 30HAX HJ palioHax, 10 KOTOPBIM H3BeCTHHI Apyrue WOKa3saTeAbLcTBa WX 
OHIOFO OONHA, MO/KHO OODACHUTh He ee paspymeHueM, a A pyrumu upwan- 
HaMH. Tak, HalpwMep, (IH HeEKOTOPHIX TpaBAHMCTHX pacTenniit (Kampen, 
Bale pilaHel H Ap.) oTMeqena Clabad CHOCOOHOCTh MbLIbILL Me peHOCHTbCH BO3 YI - 
HBIM IyTeM, H WodTOMy B MpoOax, B3HTHX MaKe Ha OnMKaiiMux paccToa- 
HWAX OT OTHX PaCTeHUM, WX WbIIbya MOET OLITH HE OTMedeHa (Dezopora, 
1956a). 

Bompoc 0 WaibHOCTH HepeHoca UML 00 BOsqyXy WaBHO UpuBeKaetT 
BUAMaHHe CeeKIMoHepos. B pesyibraTe paAya uccileqoBaHui, MpoBeweHHEIX 
C e.Ibi0 BBIACHeEHMA BOMpoca, Ip KAKHX pacCTOAHMAX UCKMO4GaeTCA MepeKpe- 
CTHOe OMBWICHHe KYIbTYPHHX 31aKOB, YCTAHOBHAOCh MHeHUe, ITO AA ycTpa- 
HeHHA THOPUAMZANMN KYAILTYPHEX 381aKOB AOCTATOGUHO KHAOMeTPOBO 30H5I. 

PaccMOTpuM JaHHBble HEKOTOPHIX U3 TUX UCCIeAOBAHUi HECKOALKO noApob- 
Hee. H. B. Kyaemos (1915) mposogua onsiTH 10 ytaBiuRaHHio M3 BO3,yxa 
IMADEE KyKypy3H. CrekisHuble WacTuHKH C AMMKOI WOBepXHOCTbIO 6B 
MOCTABIeCHLI Ha MOAAX KYKYPY3bI B Depuoy ee WeeTeHHA HU BOUN3M HUX. OTI 
OMBITH HOKa3zaIN, ITO MHUbUAa KYKYPY3bl MOMKET pa3sHOCHTECA Ha paccTOAHHe 
mpimepHo Ao 90 m. 3areMm OH MOBTOPHA CBOM OUBITE I WOCTaBHA HX Ha MOCeBe 
KYKYPY3h D1omab10 400 .? 1 B HeyateKom paccTosunu oT Hero. IIpu sropuy- 
HbIX OUBITAX IhiIbya KYKypy3bl Ona yrosnena B 213, 320, 426 u 533 m or 
woceBa, a Ip CILIbDHHX BeTpax Ha paccTosHuu B 639 m; B MocaeqHeM cayaae 
MbLIbya KYKYPY3bl BLITAIAa Ha WaCTHHKM, BEICTaBAeHHEHe Ha BbICOoTe 2 wt. 
Ilocnequee NOATBepAAAeT BO3MO*KHOCTh WOMeTA OTACABHEIX ILIIbILEBHX 3e- 
pen flasee sToro paccrosuua. [lockoubKy Takne pesyibTaTH Ob LOY WeHEI 
Mp HadsOMeHNAX 3a TepeHOCOM IIHIbILH 31aKOB C KPYOHBIMU MLIIbWeBEIMI 


10 Tp. Wu-ta reorpadun, pin. 77 
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scpHamir !, TO MO‘KHO TIpeCWOMOHUTL, UTO GoOTee MeAKAM UbLWIbUa BIOB Gra- 
mineae cnHocoOna pacipocrpanATLesA Ha elle OOTDIMIe paccTOAMHsA. 

K. A. Copoxin (1939) usyyaa pacipocTpancuiie WbLIbYbI NUICHIAbL ia 
uomix HKpacnoxapceKoro cempcekoxo3niicTBpennoro mueturyta. Uprpma yatap- 
WUBAIACL Na CTCKIAHHEIC WACTHUKI, BLICTARBISIBILUCCH HA BLICOTC KOTOCHeB 
(Bp 100—110 ca oT ToBepXNOCTH TOUBL) B MaccIBe O3NMOIL IWHTeUMIED CcopTa 
CranponoudnKa-0328, m1omayqbio 0,0 Ta. 

HosmuectTso TLWIbItbr, BhNaBuiclt 3a 6 yacop (c 10 uac. yrpa jo 4 vac. 
na) na 1 cat? WracTuARU OnLIO Cle yIOUUIM. 


Cpe OCMC C TBO 


Paecrogume or wocena MAIbNORNX BEper 
10 we 463 mt. 
HO » 88» 
100° » 69 » 
OO » Jk SS 


Hapsgy ¢ yaabapanuem Dpbibt wa crekia KR. A. Copokiit mpimenit 
Apyroii cnocoO uccsmeoRaluist: Wa PasIHYMUbIX PaCCTOANUAX OT MaccliBa Mne- 
HUB BbICTABIAIICL TOPMKI C KacTpHUpOBAHHOM NWCHNUCH IA OMbMICHIIL 
ee 3allocHoll MbWIDWOH. B oTOM Cy uae 8aBASLIBANNe CCMAN lla KACTPUPOBAHHLIX 
OK3CMILIAPAX CILVIKNTO MOKABATCHEM TAILHOCTIU Wepeuoca MLILIEL. ITH OMLITH 
TAKMKe [OKAZaTIl, UTO MPOUCHT 3aBAZbIBAKOIMXCA 3eCpecH B KacTpiIpoBanubx 
pacTenusix yMenbwaeTcH C YBCINYeHHeM pacCTOAMMNA OT ToceBa, UTO XOPOTITO 
HIIOCTPIUpPyeTCsA CUCLYIOMNNIMIL Wudpamn *. 


HoJuVeCcTBO 8aBiTsaBLILX- 


Paccronnne or mocena CA sepen y KaCTpIpoBan- 
HbIX PacTenwil 
10 se 42 ,2%% 
30 » 44.0 » 
100 » Ao) 
300 » 3,6» 


CuelyeT OTMCTNTL, UTO B pesyJbTaTe BTOPOTO ciocoda INByUeHHNs pacimpo- 
CTPanenA MHL 30aKOB BO3LYMHBIM WyTeM, MitpOKO IpiuMensemMoro arpo- 
IOMAMIL H CCHCKNHONeEPAMI, Mb We MOy4aeCM UCUCPIUbIBAIOULUX jlallublx oO 
KOUHYECTBE TNC PEHOCHMOL MWbIUIbILbI, TAK KAK TbNIbIa 80aKOB, OCTAIOMAACA B BO3- 
uyxe B Teuvente 10—15 Mnu., Kak 138BCCTHO, yTpauNBacT cmocobuocTh, k Ipo- 
pactanul. Hpome Toro, 3aBA3bIBAaHWe CeMAIL B 3HAUNTCIbHOM CTeNeHH 3aBli- 
CHT OT BOCIIPHHMYHBOCTH PHITeWN, KOTOPaH MO*KET U3MCHATLCH HON BLHAHUeM 
BHeMHUX ycROoBUl. Takum oOpa30M, IipluMenaAn aToT cnocoO, neoOxoqHMo 
YUHTHBATL JOMONTHUTEIBHEIe MAKTOPLI, AUTO 3HAULTeCIDUO YCUOMNAeT TWocTa- 
HOBKY OMBITOB. 

O TOM, UTO TIBINbYAa PasIMYHIX 37aKOB TomasqaeT B BO3YX B OOJbWOM 
KOUHUeCTBE I MO?KET Me@PeCHOCHTLCA Ha CpaBUHTeIbHO OONbMNe PaccTOAHHsA, 
rOBOPAT UH Jpyrue aptopp. Tak, Hampumep, P. IO. Pomenmy (1937) cantaer, 
4TO 9TO PAaCCTOAHIe COCTaABAAeT IpuMepHoO 1 KM. 

Ilo qannnm Byyxay3a (Wodchouse, 1935) nbmibya pau (Secale cereale |..) 
liMeeT OFpaHHyeHHoe pacipocTpaHeHne BCeACTBHe OOADINOM BeMINHBI 3e- 
peu. Kyxypy3a (Zea mays L.) mpoftymipyeT MHOTO TIbLIBILE, 110 Ona pacnpo- 


1H. B. Nyszemos (1915) yeranosna na ocnopannu 1000 nm3amMepeHnii, YTO Cpe; 
BeAMNYMHA DHVIBIEBLIX 3epeH KYKYPYy3bhl paBHa B cpezHeM 84,1 uw (oT 72,6 fo 95,3 p). 

2 Tlo yauneim A. IL. Popuaa (1950), na paccrosnun B 30—50 «4 oT MOCCBAa B KacTpuypo- 
BAHHHIX pacTeHWAX 3aBA3bEIBaeTcH Bcero 2,1% 3epen. 
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PACCENMBAHUE BOSTYWHBIM TYTEM ITIBbWIBILTBI 3jIIAKOB 447 








CTpaHAeCTCH Ha O4eHb HCOOLUINe paccCTOAHUA, GTO TaksKe OObNCHAeTCH er 
OombmMMH pasmepaMil. Ipipya muenunp (Triticum sativum, 7. aestivum L.) 
BOOoMIe POHET CPpaBHITeILHO HeOOMbMOe KOUNUeECTBO ILbIIbUCBLIX 3C- 
pen. B yenom, Kak oTmMeyaeT Byyxay3, UbIIbNa KYIBTYPULIX 3/1akOB, Kak 
nandouee Kpyunant pacupocTpaHAeTcA BO3qYINHEIM WyTeM Ha wedOOALIUNIOCE 
paccroxnme, TOrga Kak MeIKadA NIAba AUKOpacTyMUX 31aKOk pa3zHocuTcst 
qaadpme. H. A. bynt (1944) yKasbrpaeT, 4TO B HeEKOTOPBIX CILyWAAX MWHIAbILA 
pA MOKET IC PeCHOCHTECA MO BeTpy ua 2 KM. 

Il. B. Tepmau (1939) nponsnoyima nabmofenna c camoueta. B nepuo;t 
ILBCTCHIUA PAKH Ha WACTHUKU, CMaszaliible TIME puu-KeTATHHOM, Ip Cko- 
poetn wometa 120 xat/vac, ObLO YAOBAeCNO KOAMWICCTBO TBD PyKIL Tpit- 
BeTCHHBIC B (Tabs. 1). 

Taouuma 1 


Cpequee KOIMYeCTRO TbLIbUbI, OCeBlel Ta 1c. MOBepXHOCTH NaacTHHAKE 
pH €€ y.laBINBAHHH Wa pa3.i1uHolX BbICOTAX 

















| Bhicota (B at) 





























Honasarecth 
| ou | 100 ! 200 7 800 | 400 | 5u0 10 | 1000 | 1500 | 2000 2200 | 2500 
Onbnr 1—pBperep cuabanit 
Ooulee UNCIO \c1OB- | | 
SICHITAIX TEBE IBUC- 
BHIX 3cpeH . . . |14173/) 846] 615 | 651) 5471378) 159 | 67 2 2 2 2 
Hiripiya pau, B®) = (94,0)4,6)6,2)3,5/2,2/0,3] 0,5 0,9 Ilnipya oreyrerByer 
Ountr l—sBperep cuaoni 
Oomlee UNCI0 Y-LOB- | 
SICHHDUX Whicibie- lintatpaa or 
BHIX 3epeH . . . [1475/1034] 948 | 845 | 696 | 499; 391 | 199 a9 10 CYTCTBVOT 
Iintipia pay, B% | 4,7) 7,6/5,9/6,6}2,6/2,0] 0,6 | 0,9 | Pie 6,9 To 7Ke 


YaiaBINBaHie WDVILYDE UpH onsite [I mponspoqusocn c 12 aac. 30 mit. 
qo 2uac. 30 mun. Jura, ampn onsite Tf —c 7uac. 30 mun. no 9 vac. 30 ait. 
ytTpa. 

YUNTHBAA CKOPOCTL JIBHWAKeHIIA CaMOwJeTa, Clelyer CelaTb BbIBOT, ITO 
BCTpevaeMOCTL MBIA PsKU OUCHB HE3NAYNTeALHA Take B OOee HIL3KIIX COAX 
BOSLyXa. 

C Weblo yCTaHOBHTb, KAKOe KOJIMGECTBO TIBLIbI[bI TWITCH Womaaert 
B BOB/LYX I, CUeZOBaATCILHO, MO?KET B HEM TepeyBuTatT.es, Onin mpoBereHhr 
nadsoenita Ha momAX AkayeMUH CeJIbCKOXO3AICTBCHHBIX HaykK wMenudleHuna 
(Topim, 1950). Vaanaupanne ObIIbIL WpOUsBORMIOCh Wa CTeKIAHHBIe IWia- 
cTunkit (20 ca?), BEICTABIICHHEIC Ha TOCeBe TNMWeHIINb! BO BpeMsl C€ WBETCHHA 
(UUaCTUNKI yoTanaBpsnbamich ua 5—10 « BEe KOuOCEeB). 

B odo6uentoM Buse OLN NOUyYeHEI pesyT_LTATL, upmbeycnupe BTabm. 2 
(Ha corp. 148). 

Kak Bugno u3 TaOn. 2, celiac «Ke MOCiIe OROHYHUA MaCCOBOLO WBeTeHITA 
THUCMIBIEE KOJMYeCTBO Ce ILBLIBILLE B BO3AYXC 3Ha4dITesIbHO YMenbmlaeTCcH. — 

OONINe UbIMIEUD XapaKTepHoO {WL aAHeCMOMUIbSHBIX PacTeHHIl, K KOTOPLIM 
oTHocHTen 3aaKu. Ilo nannpm Byazxay3sa (Wodehouse, 1935), uekoTopse qn- 
kopacTyHie 34aki oOOsaqair wpe3spLiyaliHo OONbMOL TLIbYeBOH WpofyK- 
ileil, BEIB3LIBaIOMell B Ueploy ee pacceiBaHnA 3a00eBaHMe CeHHOI JIMXxXoOpas- 
Koil. K riapube Bo3sdymiTeianM cenmoil mmxopankn Byyxays ornocut Poa L., 
Festuca L.. uo Anthoxantum J.. (A. odoratum L.). Bo3mMomno, ato HocTyme- 


10* 
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Tadunwa 2 


Yucio MbiIbWeBbIx 3epeH, OceBmIHX Ha 1 ea? 
MOBEPXHOCTH cTeKia B TevenHe 30 MHH. 


jaThH Habdw7euui 


BpemaA Hadsro7eHHil 8 WIOHA (HKO- 11 MIoHA 
Hell MaCCOBO- (mena 
Tro JjBeTeuuA) OTILBeTaeT) 
8 vacOB yTpa ... 32 10 
42; “S° “WHA es 37 29 
4 qaca WHA .... 70 15 
8 wacoB Beyepa. . . 37 6 


Wile B BO3STYX OOAbUIOTO KOUTMYECTBA IbIVIbILLI UOUeBLIX AWKOpacTyWNX 31akOB 
8 I3BECTHOH CTeNeHH OObACHAETCA JJIUTCIBHOCThW, A B HEKOTOPHIX CAy wax 
11 HEOMHOKPAaTHOCTbWO HX IBeTeHHA, a PaCTOMOKeHHE COUBETUA Y 30aKOB — 
 BepXHell 4ACTH pacTeHuH BEDIe BereTaTHBHbIX OpraHOB — Kak Heb3sl 
‘l\yume ONarompHATCTByeT pa3zOpachIBaHHIO TLIVIbIbI B BO3Tyxe. 

Hexotropoe lpeaqctaBlenHe 0 KONMUeCTBE TBIIbIECBOH MpOyKOHH 30akop 
MOFYT WaTb cleqywouite Widph: Ha OMHOM pacTeHNll KYKYPY3bl WacCUMTHBaeTCA 
jo 10 MIH. DbIIbTeBbx sepen (Poskesny, 1937), B oMHOM 1BeTKe NWWeHMIb — 
oxono 3000 mimnyenntx 3epeH, B OOM WbeTKe (mbIpen TpedendaToro) 
[.lgropyrum cristatum L. (Gaertn.)] — HecKOTbKO COTeH THICAY HHIbIeBEIX 3C- 
pel, a B OTMCNBUBIX MCIKUX TIbIIbHIKAaX OAHOTO 13 BULOB Hlymus — OKO.10 
500 unaibyesnrx sepen (Tep-Asanecan, 1949). OOnane upp y pati — 06- 
U[CH3BCCTHLI PakT; B Mepuos WBeTeHNA ee OplBaeT TAK MHOTO, YTO OHA OOpa- 
3yeT Hal mocepom 7zHIMKy. BosmMoKHo, B M3BeCTHOIT Mepe ee OOnIMeE OODAC- 
HHeTCAH TEM, UTO MpPOMecc WBeETEHUA PIKU MpONCXOAUT OoOMee HHTeEHCHBUO, 4eM 
Vv apyrnx 3maKkos. Ilo qanunm B. A. Batmanopa (1935), BeTeHue pxKM Mpo- 
1CXOAUT B Topasqo Oomee cxKaTHe CpOkU, 4eM WBeTeHMe MMeHHUE. Tak, B. A. 
batTManosB oTMeTH., 4ro B 1934 r. HacTymmeHHe da3zbl MACCOBOTO I[BeTCHILM 
DAH Mpousoms0 uepes 11 wHeii Mocme Hayana BamBeTanua (c 14 0 24.VI), a 
NMeHnib — yepes 23 qua (c 8 mo 380.VII). 

{lo 3amacaM UbLIbNbI H ee CMOCOOHOCTH K pac pocTpaHeHHt0 BO3AYIUHbIM 
NyTeM Me7KY 37akaMu Ne peK pecTHO OMBIIACMLIMH HW CaMOOILIIACMEIMH HMEIOT- 
cH Cym@ecTBeHHHe pa3siuaua. [lepekpecTHo ombImHeMbIe 31aKH (powKb, KyKy- 
py3a 1 O6o0bMMHCTBO [WHKOpacTyMUX 30aKOB) UMeIOT OOMbMe MbIWIbIEE, YeM 
‘CAMOONBIIAeMBIC (ImeHHyal, suMeHb, OBec uM puc). ITO OLIIO OTMeYeHO ete 
UO. Tlappnusm (1950), koropsit upuBogutT fannie A. JI. Buabcona, moszcu- 
TABMIeTO IBIIbILyY B I[BeTKe PK WM WWICHUUbI. ITI WOACUeTHI WOKazsaT, ITO 
8 OHOM WBeTKe prxkn Obrto HaligeHo 60 OOO mbibyeBEIxX 3epeH, TOTAa Kak OJUIN 
IBeTOK AHPOBOM MWeHMIIE Jaz Bcero Anmb 6884 IWbWIbIeBEX 3epHa. 

B OTHOMeHIH PacCCeHBaHHA MBL] WepeKpeCTHO OUBIIAeMBIe 31aki Tak- 
7K IMCIOT IPCHMYIecTBa CPpaBHUTeIbHO C CAMOONHIAACMBIMH; ITOMY CILOC0O- 
cTByeT ycTpolicTBo wBeTka. TbabHuKH y MepeKPeCTHO OMBINIACMBIX 31aKOB 
OOBIUHO IpWKpelmueHbl Ha HHTAX TOJBKO B OHO TOUKe, Ha HX CepenUHe; 
OmaroyapA ITOMY OHH JerkKO KayaloTcA, W WbWILITAa MOPKCT CYBaTbCA H Tepe- 
HOCHTBCH 10 BO3RyXy Rake pu ovens cia6om Betpe. IIpucnocobmennA K ca- 
MOOMBIICHHIO B MeHBINICH CTenenH ONATONpUATCTBYIOT PacceMBaHHIO WBIAbILPI. 


1 B Bape UCKIIOUCIIA Y MMICNHIE WHOTAA MpOUCXOANT WMepeKpecrHoe Ob NTeHMHC. 
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Ilepeligzem K OMMcanui HanIMx OUHITOB 10 HsyyeHuio pacupocrpanenns 
TBWIbUbI 301aKOB BO3YUIHHIM WyTeM. SHaAKOMCTBO c MopPoworneh WEBITE 
KYIbTYPHHX WM AUKOpacTyMIMX 37akOB Mu uMeloMMecn Me#K]Iy HUMU pa3uH- 
‘UGE aIoT HaM YBePCHHOCTL, 4TO oNpejedeuna upunansexnocry IEBISEbIT EL 
Kk TOMY HIM J[pyromy Biuyzy ObWIM cletaHb Upu moncYeTaX ce KOJHYeCTBA C 1O~ 
cTaTOUNOH ocToBepHocThyw. Oryerenne TEWIbIE DMICHMIBE WH PIKU OT WELW 
NOTeBLX 31aKOB He MpeACTABIATO WIA Hac BaTpyHeHUI eme un NOTOMY, 4TO 
B NaIMeM pacnoOpAKeHUH ObMIM KOIWMeKIMM UMIbIB DTHX PacTeHHH Kak y.I0B- 
‘ICHILOM Ha HOBEPXHOCTh CTCKIAHHHIX W1ACTHHOK, Tak HM BB3ATOT ¢ IEBETYHUIX 
pactenunt. 

OUBITH Ob WOCTABICHEE HAaMU B IlojyjmMockopne: wa noaax SOHAILHOFO 
HUCTITYTA 3ePHOBEIX KyabTyp (ct. Hemannoska) u C€Me€HOBOMYECKOTO Kor- 
x03a (62u3 Yr. Saropcka). YaiasuuBanne mE IE TpOH3BORHIOCL Ha CTeKIAH- 
Hb WtacTHHRA (108 c#*), cmasannbre rauuepvn-meeraTuHom. Naactnarn 
BElCTABJLINCh B WOCeBAX HM Ha Pa3sIMGHEIX OT HHX pacCTOAHNAX Ha BECOTE 
25 do A ie M8 MOBCPXHOCTH TOUBEI HW B HEKOTOPHIX Cy4anx na VpoBue 
KoJocbes. [lpia yiaBwuBanach B WHeBHOe BpeMA H B HCKJNOUMTCIBHEIX 
cilyyaix Houblo. B nocepax UnacTuHKn OHH LOCTaBIeHE rOPpH30HTaIbHO, a 
3a TpeqetaMu WOCeBOB C YKJIOHOM DO HallpaBaennio k moceBy Nox yraom 
fo—20°. Ilo okonyaHuM onnITOBR mAacTuAKH CK1aQb Ranch INHKOM moBRepx- 
HOCTbIO Apyl K Apyry H 3aBepTHBauch B OyMary. 3aTem NEIEEA CMEIBATACh 
TensoH BORO. [locne neuxtpudyrupopanua na WHE WpoOupok octaBasca oca- 
TOK YIOBICHHOK IbMIbILI, KOTOPHL ut Hobeprasca analn3y. Vaapanusanach 
HPLIbTAa PsKH, [BYX COpTOR ImuenunH (rHOpHAHEt copt Ne 599 1 mHoronet- 
HH WbIpenno-mmennunbit ru6puz) mw THMOMeeBKI. 


ONbITHI WO YJIABJIMBAHWIO TIBI PSK 


YUaBINBAHMe IbMIbILE BeOCh Ha OUTHOI AeIAHKe nlomanprw 15 x 
<40 4 © TOCeBOM pP/K Ir 3a Wpeyetamu LenAHEM Ha paccronuun go 500 wt (no 
nallpaBsenuio BeTpa) 1 20 . (apoTHB BeTpa). OcanKos 3a BpeMaA HaOsuoneHnIt 
He BbIMaaso, HO HOUbIO OBLIM CHIbUBIE PocEr, TemMnuepatypa Bo3jtyxa Oba BEI- 
coKoH (oT 15 yo 26°), Berpr caa6zte. 

YUTABINBAHNe TbIUbULI WpoBogumocs, c 16 Ha 17 HioHA c 8 yacoB Beyepa 10 
4 4acOB yTpa u JjHeM 17 nioHA c 4 YacoB yTpa 40 4 uacos Beuepa. 

Ha jleaqaake B nepuoy npopexenuA onEta HaOWioqaOcbh MaccoBoe IBeTe-_ 
Hue psn. Cocrosune nocespa 6n0 OTMeweHO kak O4eHL xopomee, 1BereHue 
ObILIO OOWILHEIM, B BLICOTY posxkb MocTuranta WoUrn 1,5 m. 

Pes3yubtTaTH anasin30B BEIMABIUeH 13 BO3TYXa DIbUE psKM CBeEReHBI Ha 
pur. 1. Ppadux nokasBaer, ao B upeyeuax nenAHKM PPK B ZHeEBHOe BpeMA 
BEHIataeT OTPOMHOe KOTMYECTBO THAbNeBLX 3epen. Jloqapaawmaa aacth 
OTOM MEWILUBI (10 96% Beero komNMeCTBa) IpHHAIeKUT PHKH, a OCTAILHAaA — 
TpeCHMYICCTBCHHO AUKOpacTyIMMM 3iakaM. 3a upeyletaMu yenAnKU oOmece 
KOTNYCCTBO YIOBICHHOM DBI Pe3skKO YMCHbIMaeTCA, ITO MPONCXOANT BCTe]- 
CTBUC YMCHbITCHHA POJM TBI P/KM (C@ KOMMYECTBO 3a TpeleuaMu NeAHKU 
He WpesnmaerT 22%) wu yReXWUeHUA 3HAYeCHUA TIVIbIE Apyrux pactrennit, 
IaBHHM OOpa30M WuKOpacTyWMxX 37aKos. 

Ilo KonMYeCTBY TBITLINE PKU, BITABHIeli Ha 1 cu? WOBeEPXHOCTH DslacTHuH- 
Rit, PasHuna MesKAY WeTABRKOW U OlMKaliMiIMH K Hell TyHKTaMH eme doee 
ACHO BhipaxkeHa. B jeasHke Ha 1 cm? NOBepxXHOCTM UNAaCTUHKM BETIaqO no 
1360 nEMILyeBLIX 3epeH, TOrTIa Kak BOUN3M Hee B3TO *Ke BPeMA BEITaTO He 
Ootee 3 IMTbICBLIX 3epenH, a Ha WacTunKax, yCTaHOBJeCHHEIX Ha paccTosAHIM 
espe 300 «1, Ba 1 ca? pirxo;taOCch MeHee OAHOFO IIBWILNeBOTO 3epHa. 
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PO eS SSS 


B nounoe Bpemsa (c 8 4acoB Beyepa Oo 4 uacoB yTpa} Ha WlacTHHRI, paccTaB- 
Je@HHEI€ B AeCIAHKe, BMAIN TOUbKO CAVHHGHBIC TbAbTCBHIC 3epHa PAU. oa 
UpeetaMM JCHAHKI WEIbIa pit HC Ontia OTMCUeHA. SAech OAM YAOBACHDI 
TOUbKO CUNBMIBLIE ULLIDICBHe 3epHa UKOPACTYMMIX 3.1aKOB. fakuM oOpasom, 
13. 

1400 

wagr ~ 4 
1200 i 
1100} 
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Mur. 4. RommyecrBo meMiblter px, Y-AOBMCINIOH WA ACIAMKe C WBETYMICH POKhIO 
HM BONN3SH He. 


I -- Konnentpauuur, Tf — upolentnoe: cofepmranmte; J — 0a noBe pXHocTH MOURNE, 
»— Ha BhicuTe 1 uoo1,5 Mt 


B NOYUHOC BPCMS pacceiBaHLA WSLIbUL pil MOUTH He HpoUucxXoAny. ‘Tanoil 
BLIBOL HApamuBatcH cuye LO MpOBCAeCHUs ONbITAa, TAK KaK KOJOChH PAIL I 
HLWILHUKM Wake B pawHue yTpeHHHe YaCchI OLIAU OOMMbHO CMOUCHEI Pocon. 

B nonyscHHoM WHdpoBoM MaTeplase Hanbomee FOCTOBepHEIM MoKasaTe- 
eM CaleyeT CUNTATL KOHITECHTpalliiio yIOBCHHOIM UDIbYb, TAK Kak Mporent- 
HIBI@ COOTHOWMeHIS, XOTH OHH TAKKC aloT OMpeeIeHHbIT NOPAROK BeAHGNE, 
B HeKOTOPBIX CAyUAIX MOLYT M3MCHATLCA TOJ| BIMABMeEM PpacTHTeILHOCTH 
okpyaomeli MectHocti. Tak, HanpiMep, 3a WpesqeiaMu AeCIAHKM Ha ydact- 
KaX, HWMeHHEIX IBCTYDUIX pacTeHil (BClaxXaHHoe Tome), WpoweHTHoe coxep- 
SHAHIC HDINDIL PARI, 3AHeCCHHO! C JICHAHKI, MOACT OKABZaTLCA Mame Mp 
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OUHb HCOOILUIOM KOMMICCTBe MEINIbICBEIX 3€peH OBOIBHO BEICOKIM (0 
22%). pm gamut ace maccnr WBeTYMRX PacTeHN TO AKC KOMMUeCTBO TELTp- 
ILbl PpsRIL COCTABUT O4CHL HeOorBWMOi MporeHt. 

Takum o6Opa30mM, Hawi OUDITDL NOKaAsail, ITO OCHOBHAA Macca TIBI be - 
BRIX 8epeH PAI OCeacT B Mpesemax ee mocesa. Buistecumnocy, TAKAKe, UTO 
B HCOOALMIOM KOANYeCTBE TbIIHIA PARI MOARCT WepeHOCciTLcsH BoOsIyMAEIMII 
TCUCHMAMIL Ha paccrosHue B 500 ae 4, TO-BUANMOMY, jatnue. Hanpuep, 
Wp UpoBereHML ONLITOB Boss vr. Saroperka emanate MLLIBUCBEIE 3epHa 
PRU OLE YIOBICHEE Ha paccrosuimt 1,3 Kat OT CC ToceRa. 

Uptipya pan ICpeuocntcA He TOMBKO Ha OTKpbITOM HpocTpancrne, ova 
MoKeT OBITh Bameceta 1B rycrou sec. Tar, mpm anaamse MOBePxXHOCTHOIN 
NpPOOb WOU, B3HTOIL B Oe pe30B0-e.10B0M ecy, Obwia 3saperncTpupoBana 
NDA PARIt, sanecenHasl B ee Ha pacerosme 40 a or pa3sHOoTpaBHo-371ako- 
BOW MOTH, HA KOTOPOM HECKOALRO AeT wasajt Opela mocesua POKb, 1B Ie- 
PHOL HOCTAHORKIL  ONDITA HaOHOTAIUCL eMINYEEIe IBeTyTUTe OK3CMILLS PBI 
pai, 

HosMomWocth paccen Bais TbLIbIET PRU Wa aclekoe pacctosnue Bp oomp- 
MOM ROTUMTCETBE OT PATUINBACTCH, KAK YsKC OTMCUATOCL, TEM, UTO OMA IIMeeT 
Kpymupre pasmeppr. [looromy ¢ yseamgennem pprcornt 3amerio cokpamlacTca 
CC ROTUIITCCTBO HAT NOCCKOM IT, CHCTOBATCIBHO, BO3MOJKHOCTIT JamteKoro pac- 
cepa, Crasannoe noqrpepayaerca pesyapratamu HaO.TONeHUT B ABYX 
UYURTAX, PACHOMOACHHDIX BWpeACIAX CAAHKIL ¢ IBeTY UTC po;wkbto. B onnom 
HYHARTG Ip yCTanoBKe WIaCTUHKA Ha TouBe ua 1 caw? 6EI0 yaoumeHo 1360, 
mpi Ce yeTaHORKe ua BurIcoTe f 4 — 2690 1 Ha BurcoTe 2 4 — Beero 570 nittE 
CBN sepeH, B APYPOM MyHKTe cooTBercTBReHHO — 5160, 2290 i, 820 IDIIBIUC- 
BbIX 3epeH. 

Kipusse Komyenrpamum it mponerta UBLWUbIL PsK TAKA WoCTaTOUNO xo- 
POMLO BEIABISIOT OTY BaKOHOMepHOCcTH (em. dur. 1), 


OWBITHI 10 YAABJINBAHHIO ITbLIbIbI MME UILbI 


OUbITH OLIN WOCTABMCHDE Ua HCOOMBIMUX OTAHKAX 1 Ha KPyOHOM MaccuBe 
WINCHUILBL HAOMALbIo oKoNO 25 ea. 

OU OUDIT Ob MpORCAeH Ha jJestMHKe © HoceROM lWMeHITLEL (copr Nb 599) 
UAOMTATDIO OKO0 T ea. Boman sToro mocena, 3a ucKTOUCINEN CMCARHOIL O- 
“loch ¢ THneHuneit (copr Ne 186), wpyrix noceno, KY.IBTY PUBIX 3.1aKOB He OBIIO. 

YTABUIBAHNE ULL. Tpousbosuttocs 17 wor c ¢ uac. yTpa fo 4 uac. 
‘lust. DB nepuos, npone;fexus ommron muennmya Ni 599 HaAYvNHAaTA OTIBCTATh, HO 
CATOBPEMCHHO HOABILTNCH IUBCTYIUC SKB8CMMAApE y copra No 1861. TIna- 
CTHITRIE ODLI YCTAHOBACHE! MO Hatpansewnio BeTpa. On pacnodarazucn ia 
AOTHERC FL 3a CC IIpetedawnat Ha pacetoamuit 0 400 ae (uepes raat 100 At). 

Han6ounmee Roc4eeTRO  TTBrMbILeBLIX 8CPCH WMCHUMEE OLI0  y2L0BACIO 
Ha ACTHHRO, ANATUSbL MORASHIBAIOT, UTO UNCSLO BMABMx 3CpeH CHAbHO Ko- 
TCOTOTCH. OTO BNO.TITE OODACHIIMO, TAK RAK HECKOJIDKO HLLIDHWKOB, CeLydaiino 
VOTRUBUTX, Ha TeTACTHHREL, MOLYT IPUBCCTI K BHAWITCHRHOMY YRezmeHITO 
Ib TDIRBT. 

Makcnuasinyas KONTeHT paint TWbETLIED HOICHUMD, BLINABHIeH Ha 4 cat? 
WIACTHURE, COCTABIACT 268 TILLIbNCBEIX 3CPCH, a C@ KOIITGECTRO TO OTHOTTC- 
HINO KR MDUIDIG (pyrux pacteniit — 98% (pur. 2). Caenyer OTMCTIITL, 4TO 
NOHUMCH TPA It TEIPOMCHTHOe COMCPAKAHNE TWLIIbILLE MOeHMILbT Ha TO,[BOT peu 
HON CTOPOHC NCTAUKU OBL HC3HAUITCBHBL. Co3qaercs# Bieuarmenne, aro 13 





' VWurepecno, uro na Beem stom yTacrhe HH HA ReIAWKaX, HM BOIN3H MUX He OEINO 
BOTPCUCHO HU OMNOLO MbLIBUCBOLO BepHa pak, XOTH Nom c WBeTyMfcl porwkbio Onan pac- 
TOMOARCHBE WA PaccTOMHNI OKONO 3) Kat. 
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OTKPHITOH TIA BeTpa YaCTM ToceBa ULNA WepeHOCHTCA k CPO Il@HTpasLHou 
TacTi. 


3a mpeqeraMi JeAHKM KOHNeCHTpAaliA UbIIbI He MPCBEINAeT 3 TEI 
WleBEIX 3epeH Ha 1 cm”, a ee COMeEp Hane COCTABIAeT AO 44% o6mero KOiM4e- 
CTBA MWIbIbI, 1 Ha paccrosaHun no 400 “ Hue 42—17% He nagaetT. JTO 
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Mur. 2. Konmuecrso mBIbin OMenuus (copt Ni 599), ytopmeHHoll na AeAAHKe C WBeTy els 
Wenilel Wm BOUM3H Hee. 


I — KonyeuTpannaA; JI — MpouweHTHoe cofepmanne; J — Ha TIOBEPXHOCTH TIOUBLI; 
2— Ha BHCoTte { H 1,0 mM. 


HOWTBepKAaeT, UTO KaKas-TO WaCTh UbLIIBI MMIeHHIbE MOmMeT pacipoctTpa- 
HATECH Ha OoJlee 3HAaUHTeIbHOe paccToOHAHile. 

Bonee orpaHuweHHoe paciipocTpabeHiie UbMIbIULI WMH WO CpaBHeHItlo 
C POKIO UPOHCXOAUT MOTOMY, YTO MbIAbIa WWeCHMIH NOAHUMaeTCA Hay, WoCce- 
BOM B 3HAUHTeCJILHO MCHbIIeM KOJIIeCTBe, FEM Iba PrKil. 

Jipyroit ombiT Ob MOcTaBIeH Ha; MHOFOJCTHIIM Tb peiHO-WMICHNIHEIM THO- 
puyoM Ha womax Bcecow3Horo s0HaIbHOrO HHCTHTYTa 3ePpHOBEIX KYyIbTYP. 
Ilse y3kie MONOCH NMeCHUML, Ha KOTOPHIX IPOBOANANCh HaOTIOUeHUA, IPMMLI- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


PACCEMBAHME BOSIVINHBIM [I[YTEM IIbWIBITbI 3JTAKOB 153 


Ka K WeTAHKaM C porKbi0, Baaroqapa Tomy, uT0 Bo6mnu3H Ipyrux noceBos 
MMe€HHIb He OHIO, MOKHO CYUTATh, ITO 3TH TOOCE ABJIAJMCh yOOHEIMN 
oObeKTAaMH [JIA Takoro powa HabmIoneHUIt. Wpogusb, no KoTOpomy mposonu- 
10Ch YUaBIUBAHe NIU, WpPOXoMU nNomepek vTUx WoNoc IpoTATHBaJICA 
Ha 000 m 10 HeOcBOeHHEIM 3eMIAM wepes OauiKy K BEIpyOKe cocHoBoro seca. 

ONLITH CTABHIINCL B THEBHOe 1H HOTHOE Bpem”. B nepsom cxyyae yaapnupa- 
HMC MbVIBIBE NPOMSBORHAOCh TOMbKO HEM B TeyeHHe 3 Yacos. Bo BTOPOM 
CiHywae Ha OHM I Te Ke UNACTUHKM yaBIUBaNach UbTbUA It 3a HHeBHOe 
3a HOWHOe BpemaA. Boxee npofomKuTenbyHe HaGIONeHUA He Moran OBITL 10- 
CTABICHbI, TAK KaK HACTyONIa WepeMeHHan norona c HeOOMBINIMT OOK TAMI. 
Pe3yabTaTht aHain30B WpekcTaBlenb Ha (pur. 3. 


/ 


1d f 







A ENAHKQ 


@nr. 3. HonmucctBo onabiet TMeHHUb  (UbIpeliHoO-NWeHMYHL MrOroaeTytti rnuopny), 
YIOBICHHOK Ha JICJIHHKe ¢ UBeTylicH NWenulel wu BOmn3H Hee. 


i — KouneutTpanna; If — MponentTHce. CostepaHanne; 7 —- Ha jMopepxuoctnynouwwn; ¥ 
“ — Ha Bhicote 1 u 1,0 mw 


PesyibTaTh aHatu3a YIOBIeHHOI 13 BO3AyXa MBIVIbUbI Wh peiuHo-nwmeHng- 
HOrO rHOpuyja WoKa3zaNH, ATO ee paccenBaHue NOMYMHEHO 7B OCHOBHOM TAkIIM 7Ke 
SAKOHOMCPHOCTAM, KaK UM pasHoOc UBMIbIB uMmeHup Ne 599. 3necn takiKe Han- 
Oombmee KOAWUECTBO TBIAbILE OBIIO YIOBIe€HO B Wpeneswax tmocepa. Bes 
HbIIbIa, OABMAA Ha NOUBy B MoceBe, IpHHayNemala WMeHNHe, a 113 ITbI-TbILBI, 
olapmel Ha MexKe, TOuBbKO 1—4% nupnuaquemanu apyrum mdopmam. Ha pac- 
CTOAHHMH JO DOO «4 OT TOoceBa KoNNYeCTBO TNIBIbYLI WMeCHHUL KOTeOaroc, oT 1 
no 2% oOulero KommuectBa yHOBICHHOI IIBLIbILBI, A KOHICHTpallA ec Opa 
Hu?Ke CHMHUNE, TOr{a KaK B WoceBe y NOBePXHOCTH MOUREI ee KOMTIECTBO 710- 
cTuraxo 100%, a KonWeHTparua — upumepno 100 HbWILICBLIX 3epeH. 

Ha feaaHke WWIeHHITE Tak 9Ke, Kak HB NpeAHAYMUX Cryqanx, oTMeuaert- 
CH YMCHBINCHUC YMC WBIVIICBLIX 3€PCH C BbICOTOM yCTaHOBKM WclaCTHHOR. 

Alf MpoBepkI NOWyYeHHHX pesybTAaTOR On NOCTaBIeCH ONbIT WO yuaB- 
TMBAHHIO THVIbUbI WMeHHIb (copr Ne 599) wa GombmoM MaccuBe H.1OWa bio 
okono0 20 2a. B nepnon MpoBeteniA ONbITAa MACCOBOE BeTeHHEe MMCHNIE y7Ke 
3aKOHIMOCh. OnHako HB 9TOM Cayyae, HCCMOTPA HA HEKOTOPHe OTKIOHCHUA 
B MOJYYeHHEIX aOCOUIOTHEIX UM@pax, HadmONANOCh Takoe je pacitpeye7enne 
HbLIBNCBEIX 3epeH, Kak Mf Up MpemEymux onsrtax. Ustpna WIUeHINbI, Y1OB- 
J@HHaH Haj] moceBoM, cocTraBiaer 36—86%  peocij YIOBICHHOM IIEIJIBITEI. 
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AOcoMOTHOe KOANYECTBO LLWIDILI WHHL, paccuuTaHnoe Rak KOMNCHTpa- 
ils, OKASATOCL Ha TOM HOC HCCpaBHCHHO MeHBUINM WH BbIpPasHLOCh BCCTO 
AMID B CUUHHTAX UbLIDUCBDIX BEpPeH. da IpeetaMU WOAH NPOUCUT Ce MWbIDIbI 
Got cute MeHburc (4—36%), If KOHNCHTpallTA BLIPAMaslach B ACCATHIX I CO- 
TLIX (LOUHX CAHILL. 

Kippax mponenTHoro Copep AANA WLLIBULE OTOPO COPTa THHCHIITbE allasto- 
Pia KPUBRIM, OTOOpaARalOMIM pPesybTATLE YLOBA Wa APYTNX ACAMMTKAX. 
an wero TakAe XapaKTepHO peskoe yMeHbIUNeHHe Ha HWO/BETPCHIION WcTU 
Os, Kak VTO YARC OTMCUTATOCL JVI OHO 13 ACTALOR (ompit f). 

\Ipezenbioe paciipocTpavenue MbMIbULE TWeHUDE BYTOM CAYTAC TARARC 
He YCTAHOBTeHO, TAK KAK CUHMULIe Bepita Ce OMI YAOBICHD BO, Rat OT 
mocena. 

CueqyeT OTMCTHTD, UTO BHATUTCSUDAs WaACTh TDIBITDE WANTCHUTEDT Ne O99 
HUOSLEUMACTCHT, KAK MOKABATO Ce PAcCIpeleseHMe BNP (ETAX [CAHN BBHITC 
ROTOCHOR IL BEING GOLCO KPYMNON MBMI_IEDE MHOTOTeCTHCTO MbTpCIMLO-HHICHILE- 
HOFO THOPUAA, NOTA BHICOTA WOCAENCLO MPC BLIOTACT BHCOTY IWHCHIILDE Ne O99 
a 20 eu. Baarojyapa sTOMY Ibibya VOCAre He pacupocrpanAnercH sa Tpe- 
LOE UWOCeBA B OOLTHUICM KOMNYCCTBE, TOM TTbEeTBIa LILOPWANOLL WMLCHIUALE (CM. 
(pur. 2 om 3). 

B omodHenle K OTUM UCCHETOBANTLAM MDE WPOBCIUL OMDITH TO yLanellt Bae 
HINO MDAIbIUbE TUMOPCEBEIL Ha TWOsIX KOIXOSA BOAMBIL L. Saropcka IW WTI 
WKOPACTYHLUX BTAKOB, BaBeOMO OLLLO H3BECTHO, ITO (LTA THMOMeeBRIT OYAYT 
HOATVYCHBE TpPCYMCHLINCHHBIC pesylbTaTH, TAK Kak WBETYHPIX OKBCMILIAPOB 
BETPCUATOCD MaTO (BETCHIC KO BPCMEIMIT MOCTAMOBRIL OFDTOB MOUTH 3aKOH- 
unciocn). Ilo pr WomBITaaien, XOTHA OM B OOUUIX YepTaX, BEIACHUTh PassVTe 
B KOSLUTCCTBE BEIMAaIOWUX MBLIDNeBHIX Bepen THMOd@eeBRIT Ha Wocene Wo Wa 
Onsale wk weMy TeppuTOpHIt. 

PesylbTaTL] alaT130B MBL bILB, BLIMABMeH Ha CTCKJIAHHEIC TW1acTINKH, 
WpescTABACHEE Ha Cur. 4. Kak m1 oskttqaocn, Ha moceBpe TUMOecBRM TbLIBILb 
HocteqHel ObiutoO YIOBAeHO LiecpaBHe!NO MeHBbIAe, WeM Ha AeTAARAX psu TWJL 
HIMICHHIMBI. Ga UpeAetaMi [CAH Ha BLICOTe 1 u 1,5 . TakmKe MpomcxoAHT 
OCCTAUNe TIbWIbIEBLIX 38epeH. 

3a ipeyleraMu woceBa abcomMorloe KOMNGeCTBO TLDLTbIbL THMOMCCBRIL CHII- 
ANACTCSL LO CUMHOUHDIX TMbNIbICBEIX 3CpeH, HO ec ITPOHeNTHOe CoLepARAnTe Ha 
LIPOTAVRCHITIT BCCTO TIpOMUss HIMCUACTCH OYCHD Mato, FTO CYM{CCTBENHO OT- 
TIMaeT DTOT OUBIT OT pance ONMCcAaHUDIX. BosmomRuO, 9TO NPOUZOULTO MOTOMY, 
NTO JbLIPIa THMOPeeBKIL He IIMceT TAKMX XapakTepuyTX NpPU3TakoB, Kah 
HMAb a PARI We MNICHMIELT, Te BCAeACTBUE ATOTO B HCKOTOPHIX CTyTastx MONTA 
ShiTh cMCIUaATa C IbIbUOl: KaKNX-11100 pyrux 31aKkoB. ITO Tem Go.tee Bepo- 
ATHO, UTO BOTIB MOI © THMOeCBROIL NaXOATCA nueootpiane TyTOBUUbT VW 
B OMsKaAiiMeM CoCcencTBe TO Oye Jieca TATeTCH MOf0Ca ATYFOB. Baecte 
C TEM TSMCUCHIA ROUTCHITPAIU ILLTDIEDE THMOecBRIT, VIOBIeMNOH Kak Ha 
HWOBePNHOCTHI MOUBLI, TAK Tm ua BHICOTE 1 om, NMeT Ty Ke WOCACTOBATeLLD- 
HOCTh, UTO H USMCHOTIEL RONTCUTPAE DbLIALT PAW TC TMTCIItbS: Oa HOM 
BEUMAeOTCH IL JOCTHTACT MAKCHMYMa Ha WOre TAMOMeeBRH UW MMeeT NCC paBnen- 
NO MCHBITIe BHadeHIE 8a mpeeramn nots. Wp otix mnecaeqoBannAax OLITO 
ycTANOBNCHO, ITO TLILAa THMO@eCBKN BeTpedacTCA Wa PaccTOAIl 200 am 
oT ToceBa, 10 B TOpa3sso MembmNeM kKowtsecTBe, YeM, NampuMep, Y MesNI 
11OJLA. 

llacbunemsiocTD BO3yXa Wb bioll MOACBHIX 3UahOB oOmpedCIATACL WAM 
Ha Worse, pactoromenloil cpemt seca (6113 CT. Kproxnoso). [lomana, va 
KOTOPOH MPOBOANITNCh ONBITH, B TETCHUC NECKOUBKUX eT 3aceBaTach POKbIO. 
B uocntenuue Aba rosa ona Ue pachaxHBatach IW NOKPHLAach pasHOoTpaByo- 
31AKOBOM PAaCTITeELNOCTHIO, Cpe KOTOpPOH MspeAKa BoTpedatach Pom. 
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YaaBaANBaANe WLIbITL Wa MOTANe 1WOKa8a0, YTO HecMoTpA Ha oOoONAe 
UBETYMCLO PasvoTpaBhA, VOMABMHAONLAs MaCCa TIDUS! WpWNaqleskKT 3ech 
sdakam, Uo d@opme 1 nebo-rnnuIM pasMepaM WbLILYCBEIX BCpelt, OCCRINNIX ma 
MTACTHAKE, MOsKHO CUNTATH, UTO 9TO TLMIAIbIAa WMKOpacTyYNUIX 3:fakoB. Sylech 
Take OMIA OTMeUeHAa ThIApya pr. Uacth ee upunaieavit pactymeit ua 
HOAANC PAM, TACT, BEPOATHO, MBIETCH BTOPNTNO BITUABINCIL ITBUILION, 
OCCBINCH BOMB MOMAADE B TO BpeMA, Kora 3ylech Onto prKaioe uoze. 





De rere fon 
L0G M 





Dar. 4. HomMUcCTBO DLIIbUB THMOMCeBKH, YIOBICHHOT Wa ToceRe 
C WBeTYMICH THMOMeCBROM I BOMB Mero, 


I — vommenrpaiuur; LP —- mpowenrnoe cofeymanne: / -— Ha noBepruccrs 
HWOUBDT; 2 -——- We Brcare 4 at 


Mol CHedaIW NOMbITKY CpaBUTh KOMYECTBO TLAbItbl, OCeajomeit B TO- 
CeBAX KYJIDTYPHBIX 30aKOB, C TCM C@ KOAMYeCTBOM, KOTOpOe Ono MoOsy4eHO 
HAMIL JWI ModweBLIx 3aanoB. II popexennoe nar comoctaB.rentie moka3zao, 
YTO HbDLALWLA NOSICBLIX B1aKOB Ha MOIMAX BbLITATaer Bo BHaAUNTeIbUO OombineU 
KOMMICCTBC, UCM MUDLIDIA KRYIDTYPHDIX 30aKOB Ha WX Mocepax (Tabs. 3). 

IIpopegenHpre HaMit WaOTIONCHUS, MCCMOTPH La 1PX KpaTROBpeCMCHILOCTH, 
BOUSBECTHOI CTCHCHU BHARTI 3AKOHOMCPHOCTIE B paciipoerpaneniit IbLTb- 
Hh 31akOB, KOTOPHe NCOOXOAIMO YUNTHBATH [VEL ipaBIAbMoli WTTepimpe- 
Tatil CHCRTPOB, 

OcuoBias MacCa PDLIDICBOLL TpOULYRIUUL porRit,  1ICHIILLT, RYRYPy3bl 
MN, HO-BIIMOMY, j[PYVX KRYABTYPHDIX BaTaKOB BoetTaaer BR Upeemax 1x 
IOCeBHDIX Troma fen. Y BETPOOMBbLIACMEIX pactenil, HpoAyOUpyromyx obmip- 
HOC ROJMYECTBO TDLIDIUB, B WNpeeCTax MoceBa BEIMayaeT Goabwe WbIbILDT. 
GeM VY CAMOOMBLIACMBIX. 8A NpCleaMIt WoceBos WsiAabla PAKIT, TIUCHTTIEET, 
KYRYPY3bl UW THMOMCEBRID COsCpARNTCH B ROBAYXC B BHAUIITeETDNO MeTbUeM 
KONMeCTBC. 

Hpenenbuan Janb,uoct, pacupoerpanenus mo BOBAYXY LbLIBULE 37akon 
Hamm He yctanonlena. Tonernt oTyeabuntx sepen TWH bIlbt pert Ont oT- 
MCYCHHI wa paccTosum 1,9 Kat OT WoceBa I BIIDUN WoeHuE BOB nat 
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Ta6Onnna 3 


KonnentTpangnsa VHOBICHHON NLLIbbI PasIHdHbIx 3aKkob* 








BuicotTa YIaABINBaHuA 














Pacrenne 
| Ha NOUBe 0,8---2 At 

‘ukopacryiure HOICBLIE 

TATE? 03g eat Sy es oe de 609 | 168 
PORK a . e « . . - . o . or | 149 
WImrenuma copra 2 599. . 159 OL 
MuoroleTHHli Mb peu Ho-mle - 

HHUHBI rHOpiyt. . . . 46 6 


* Cpenane auHbie 10 BCeM HaOuI0feHusAIM, Mepecun- 
TQHHBIe Ha Womadb B 1 ca? Mw 8-yAaCOBYIO IKCHOSHITHIO 
TywacTHHOR. 


llo-BujuiMomMy, eLNHWoUbIe TbRIblenbie sepa OTHX, a TAIWKe WO Apyrils 
KYABTYPHBIX 3.1aKOB MOryT OMITh BCTPeUcHb! If la Ooree WateKUX pacecTos- 


HILAX. 
[lbibya AWKOpacTyWUX 31aKOB, OTHOCAINUXCH MOUTH 603 MCKLIOUCHHA 


K BeETPOOMBIACMEIM pacCTCHHAM, BCTpewdaeTCA B 3HayiTebDHOM KOMMUCCTBE 
He TOJIBKO Ha MeCTe IpOH3pacTaHHA JTHX 31aKOB, OHA HEM3SMCHHO WpPcyT- 
CTByeT B TOM HAH ApyroM koaruecTBe B WoceBax JUOOLIX UMCTHX Ky-IbTyp. 
Boxee wupokoe paccevBanhe MLAbUST WNKOpacTyHUX sTaKop OODACHACTCA 
OOHAMeM Y HUX UBAbUCBOH NpOAYKIMH, MpOAOJURUTCIBHOCTBIO TWRCTCHITA 
Ir OoNee MeAKUMH pasMepaMH HLIAbIeBHX sepel TO CpaBHeHIIO C RY-Tb- 


TVPHBIMH BUaMl. 

OrcyTCTBIe MEISE 380aKOB B WLIbICBHIX CIEKTPaxX HCKOTOPHIA pallonosB 
CTCHHOML BOHEI IM B MecTHOCTAX C OOWIMEM 30aKOBLIX JYTOB MOET ObITb 
OOBACHCHO TCM, UTO ee pacipoctpaneHwe 0 BO3LyXy MpOWCxOMIT Ha tO- 
BOAbHO oOrpaHtiuelnHoe paccToAnne. 
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198 TPY Hb] HHCTUTYTA TEOTPAQOUN Batnyck 


M. X. MOHOC3OH 


PACCEMBAHWE BO3]YMMbBIM ITYTEM TbIJIbITbI MAPEBbIX 


Ja MOcnHeqHhe ABaylaTh JeT Kak B OTCYeCTBCHHO!, Tak HB HHOCTpaHHOl 
“irepaType HOABIVINCh HCCIeqOBaHNA, MOCBAIeHHBIe BOUpocy o pa3Hoce 
BO3AYUIHBIM HYTeEM UbWIbULE paslWyHIx pactenult. KH wiery Takux nuecazeno- 
hawt UpMHayseawat padotr Pemne (Rempe, 1937), MW. B. Tepmana (1939). 
puoaycxaca (Grybauskas, 1941), Oparmana (Erdtman, 1943), Xaitna 
(Ilyde, 1950) n P. B. Megoposort (1950 mw 1956). 

Bee ati padoTsr vacTH4YHO KacawTca HadmOeHM U Hay MBLILMOI mpel- 
cTabutedew CeMeHCTBa MapeBbIx. l’ak, B paObote [pndayckaca, nocBAMecHHoil 
BOMpOcy Ce3s0HHOTO pacceHBaHHA MBUIbIDE UW BEIMaeHUA ee H3 BO3YXa, yka- 
SbHBaeTCA, ITO WHIbYAa Chenopodium album L.. yoapiuBantach Ha CTeKAAHHUIC 
MaCTHHKH, HAYHHAA C MePBOI! MOMOBMALI HIOHA lO TpeTbLell WekalbI ceHTAOpA. 
MakciumasbHoe ee KOMWGeCTBO IpMypoveHo K TpeTbeli AeKae WIONH, T. e. 
Kk Hephoy MAaKCHMaJIbHOYO BeTenuA. Xalif, UpoBoqx HadaIogeHuA B pATC 
MYHKTOB AHTIMM B TeYeHHe Tesoro rosa, OTMeETH, 4YTO Ha CT@KAAHHBIE Wra- 
CTHHKI, HAPAY C WbVIbIOH APYTHX pacTeHu, Oba yJIOBIeHa TAKIKE IH IWbIIb- 
Ma MapeBbrx. McTouHukoM oToli HALL] ABIARLUCh oKseMIAApEE Chenopodium 
album L. u Atriplex patula L., wpouspactapmme Kak COpHAKH Ha Oln3eRa- 
melt Naxote. Beero 3a nepHoy, WBeTeHHA Ha yCTaHOBJIeHHLIe B pa3uIM4HbIX 
UYHKTAX W1acCTHHKRM WioWMaqbw 00 O cm? OBLIO ynoBueHO oT 38 no 464 nELAIb- 
HeBEIX 3sepeH dTHX BuoB. Kak B padore Xaiiga, Tak wu B pabote I'pu6aycKaca 
N3XarawTcA AMIMb OOUMe CBeeHHA O paccelMBaHHM IbITbUBI MapeBLIX HM BO3- 
MO;KHOCTH e€ yJI0Ba M3 BO3TyxXa B Heplioy nx wBetTenua. Boupoca o WanbHocTi 
ifepCHOCa I 3AKOHOMEPHOCTH NocMeqHero OHH He OCBeNLalorT. 

Hlexorophe cheqeHus O JaNbHOcTH MepeHoca UbLIbICHI MapeBbIX IPHBOAT- 
ca P. B. Deqoposoit (1950). Ha6mogenua, mposeyenuiie eto B paitoue [lo- 
BOLARbA, WOKA3IAIM, ITO WbLIbIa ITOTO CeMeHCTBA YIAaBIUBAeTCA B 3HAYNTEIBHOM 
KOTNYeECTBC B CTeUM, a ceBepHee — B 30HE UIMPOKOAHCTBeEHHHIX JecoB, rie 
ItpolspacTaHHe MapeBhIX OFpaHM4eHO, KOJWYeECTBO AX TBWIbIB, YIOBIeHHOC 
Ha ILTaCTHHKAX, pe3kO WalacT. ITO MOATBEPANAeT, ITO MEWIbIA MAPeBHIX pa3- 
HOCHTCH BO3TYIHbIMHU TeEYEHUAMM Ha CpaBHUTebHO HeOOUbLMNe pPaccTOAHIA 
if B OONBINOM KOUMGECTBeE BCTpeyaeTCA IMMIb Tam, rie IIpeACTABHTeIN ITOTO 
CCMCHCTBA ABJIAIOTCA POHOBLIMH pacTeHuAMH. 

Q TOM, HaCKOAbKO JaweKo Moker OLITh mwepeHeceHa UbJIbIa MapeBblX, 
MOAHO CYHHTh WO KAHHBIM YIOBA TELIbILE UP WOMOM BaKYyM Hacoca, ycTa- 
HOB-TCHHOTO Ha HalyOe napoxoya, caeqoBabmero u3 JIanuu Bp Hew-Mopr 
(Erdtman, 1943). Hla paccrosuum HecKONDKUX COT KWIOMeTpOB oT Oepera 
ObLIO YIOBIeHO BCeTO IST WEALWeBEIX 3epeH Mapcnnrx. CrejopatembHo, Ha 
Tahoe paccTOAHHe MOTYT OTH TepeHeceHb ANMIb eAMHMGHEIe U cLy4aiinuse 
ILLLIBNCBLIE 3epHa OTOTO CceMciicTBa. 
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Jl WOSHAMUA 3AaKOHOMePHOCTell Mepetoca MLAbUbE HeMaTOBaRHOC 3ila- 
YOHNC UMeCT M3YYCHNCE BOSMOAKHOCTIH TIC PCMCHICHHA IbLIbILLE BOS, yMINbIMI 
TOKAMIL H€ TOABRO B TOPNSOHTAIDHOM, HO IB bepTuKaJIDHOM HallpaBJeuiit, 

JlaHHBe 0 CKOPOCTIT Wael MbLIDUCBHIX 8epeH pasCTHbIX pacTeHuil 
HOMBSITEIN BOCXOMMEUMIE MOTOKAMIE BO3lyXa TpmBosaATcH B padoTax Hnoan 
(Knohl, 1982) a J[patrosenon (Dyakowska, 1937). Yanurpipaa oti Aamuole, 
MOSKUO MWOMALATH, UTO JIA WbLLbILE TAKROLO MOPMoOMOTNGeCKOLO Tita, Kak y Ma- 
PEBLIX, CROPOCTH WA[CHMWA TMALUCBHIX 3CPCH MOAKCT KOUCOATHCH B IPEsleTax 
ot 3. mo 7 cat/cer. 

CROPOCTH NaC HPLILUCBLIX Bepel BOOOIe OYeHD He BeIITKA. Iooromy 
BOB TYWHMC TORN MOFyT awe UP HEsTAUNTCALHOM BCPTURATLHOM ABIGRCIULI 
BOBLYINHDIX MACC MOAXBATHBATH UN We NepeLOcuTh. Kak oka3niBpaiT Had.(0- 
aenna Penne (Rempe, 1937), sia mWepereceHist HbLIbIbE BO3YUTHDIMIL TORA- 
mi ouMeer 6oAnmOe sraueHie TYPOYICHTHOC {[BIKeIINe BOS (YHIHBIX Macc 
B Nporecce WX UepemcimBanusA, DB yuebimro0e BpeMA, RoLa TpeoOsaawr Boc- 
XOJFINUC BO3/LYMUBHC TCUCHINT, UbVILIa MOHUMAeTCH B OOMDUIOM KOTITUCCTBE, 
HOUDIO WC WPONeNXOUT WpeuMywecrBeHnHoO ee BETatcHuc. Pemme cjlesdast ps7 
BHBOLOB O BABIICHMOCTH KOAMUCCTRA BEUTABTUeT 13 BO3BKYXAa IUBLIBIBE OT INI 
TCTCHBILOCTIT IBCTCHIA 1 MCTCOPOTOTUYCCRIX YCOBIIUL, lladm10neHHA 3a pac- 
Wpocrpaneniem USIGULE B BCPTHKAALHOM HapaBeHIT HPOUSBORIWINCH IM 
e camorera Ha Biicote 2000—3000 at. bs1m0 oTmMeyeHo, 4TO MakcuMaJbHOe 
ROMNUCCTBRO TIbMIbIBE BeTpeyaetcs Ha BHIcoTe OT 100 Wo 000 ut. 

Ilepementcnie mLipyp Mapennix (Bela vulgaris lL.) B BepTIKaIbHOM Ha- 
IPABICHUTT CHETMATLHO NCCTCLORALOCH TARE I]. B. Vepmanom (1939). Ma- 
RCUMAANO€ KOMNVECTBO WhIbILs! OLITO OTMeGeHO TIM Ha BEICoTe 700 we, BHIITE 
OHO PC3KO CHIVRAIOCh, NO C(UHIGHEIC 3epHa OLLIN BCTPCYCHH! WarkKe Ha BHICUTe 
2900 «. Tlompem Iblibitbl Ha TaKyIO BLICOTY CO3qaeT YCIOBNA TWA Oomec IMI- 
pokoro ce pacpocrpancHHsA 11 B TOPN3Z0HTATbHOM WallpaBseHin. 

B cpnsu c nposomupimuaca Vacruryrom reorpapun AH CCCP 1syue- 
HOM UCTBCPTILMIHBIX OTIOMRCHI EBponelickoll TeppuTopuLt CCCP, Bposnnkta 
HCOONOMNMOCTH YTOUHCHUS KOUUIECTREHHOM 8AKOHOMeCPHOCTH TWepenoca MDL-Tb- 
bt MapeBnix BOsAyWIADM nytemM. Jl peLicHs sTOTO BOMpoca MBI WpoBe-Tit 
y woue 1952 r. nadsonenun B CraniHrpaycKol oOmacTH 3a MpyTHAKOM 
|Kochia prostrata (L.) Schrad.] Upyrusnk 61 BiOpan uwaMit Kak OOLeKT Ta- 
ScHOLCUIS TOTOMY, UTO ON, ABIAACL BCTPOOMDLIACMBIM PAaCTEHHCM, NPO-TYIIl- 
pyer GOMbMIOC KOAMICCTRO MHIVIbID! UW 3aWIMaeT BayNTeAbUBIC WOM Cpeay 
KOMMIIeKCHOH PACTHUTeEABUOCTH B pejjestaxX WyCTMHHOM Crem. 

Hadmoneuin MpoBosMch Ha ByX yYacTKax O.1M3 CT. HamuuzacoBKiu, Ha 
KOTOPHIX OKZOMITAPH! UPYTUAKA MOMNOCTLIO OTCYTCTBORAAI. Tam 6bII0 3a.10- 
“RCHO [Ba UpPOiIA — WepBbIt WPOTAACHHOCTbIO 1075 m, Bropoit — 200 uv. 
B Kayecree nexounoil TOUR OLN IpWHATHI J{Ba COMOHTARKOBBIX HATHA © Mac- 
COBMIM IpolspacTaniem MpyTHAKA, OHO MLO aTbIo 31,5 x 17 « uo oapyroe 
naomayor 40 X 60 4. Ha neppom yaactke (mpodudb Ni 1) mperenue mpyt- 
ska Onto CpemHee, a HA RTOpOM (NpoduaL eV! 2) — ooOmapnoe. 

Metrowika padoTh Oba c-Te;lyIoulast. CreKIHHHbIe MWLaCTHHRH, CMasan- 
Whe TUMepHT-KeTaTHHOM, YeTAHABINBATUCh WOMAapHO Ha BeICOTe dU — 
40 est uo, yraom 45° upoTHB BeTpa Hla OUpeketeHHOM paccTOAMUNT APY! OF 
apyral. OOman MpoOONANTeAbNOCTH IKCMOHMPOBANA B Teuentte  jULt 
‘ocTuradia Ha mepBpom mpoduse 7 vac. 15 Mun., a Ha BTOPOM — 9 uac. 30 Mitt. 


1 JIN KOBTPOAA CTABMJLICh 1 PTOPH3ONTAILNO pactO.TOAReHITbIC IWaCTHUUKH, Wa KOTO- 
PEC OCCNO B COMb pa3 MeMhIMte MLL, YOM 1a [WacTHHKU, ycoTanoBscHHEIe MO YrLoM 
45°: TAKUM O6pasoM YUUTHBATACh WEIbILA, WepCHOCN Man B OCHOBHOM B TOPH30HTATbuOM 
Walp AUBILCMIIT 
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CkKOpocTh WuanpaBAeHNe BeTpa ONPCACANMICh 3a BpeMA WaGsOACHIs oO TPN 
pasa Ha kawmgom upoduste. Ila wpoduse Ne 1 cropocrn yeemmaiaacn c 2,5 710 
3,8 at/cer (cpeniuisasn 2,3 s/cex), a wa upodiae Ne 2—c 2,7 no 11,2 at/eer 
(cpeHAA 9,3 at/cer), 

Tlocare akcioniipoBaHus WWaCTHHR ChTablBadICh BMCCTC CMa3aHnoil t0- 
BCPXHOCTbIO pyr Kk [pyry HW sanopaqiBaduch B kalpKy. 

Ha cumkyto WoBepxnocrTh cTekia B OOAbUIOM KOJUINeCTBE Tpuetutaror, 
MOMUMO WbIDIb, MNHepatpibe vacTuybe (pur. 1). Jia o6pa6ornit Matepiadta 
PANIMCPUN-7KETATHH CMLIBAICA CO CTeKIa ropsyell BOAOIT WW CrerKa WoO; "Kpa- 
WiBadcHn MyKcnnoM. OcamkqeuHbil Wpll MOMOMLL ICHTPH@yLritpoBbalinA ocaok 
pOCMaTPHBaAcA NOs, MUKPOCKONOM. 

Ipogmiaep NN 1. Mecritocrs, rye upoBpomumich nadsionenis, Ipe[etaB- 
AgeT COOOH PABNIUHY C ACHO BMI PARCHNEIM SYTOBO-CTCHHLIM KOMIMIeKCOM. OO- 
WUE COCTAB PACTUTC ALILOCTIE It CTO H3MCHEMUA TO MpOmmJo WpeyeTaBACLH B 
rade, 1, Conocranass. COCTAB HA8CMHOM PaCTUTCALHOCTH C UbLIbUOI, YclOB1eH- 
HON US BOSLYXA HA CTORAIAHITDIE WIACTIHNKIE, MOVKHO OTMETUTh, UTO Tb bILCBOIL 
CHCKTP NOWTIE WOTUOCTHIO OTPawKacT COCTAB OKpyAMawwoMlleli pacriurerbiocti. 
I} ueCOO1BINOM KOUUGeCTBC NOYTIE Ha BCeX CTeKaXx Oba BCTPCUCcUa ThlLbua 
ApPeBecuDIxX NOPoO — OepesHi It cocubr, KoTOpast Oba ABHO NpuUeceia BeTPOM 
U3adeka, 

RosnyecTBo WbLIbUeBbIX 3CpeH, YAOBTCHHDIX 13 BOBMyXaA B pa3LlUELbIX 
roukax 3a 7 yuac. lo Muu., Komedsetces or 90 fo 432. Anann3 MbLIbIEDI TOKa- 
sacl, UTO UbLIbMA UpyTHAKa, NpunecenHad BeTPOM, IrpicyTecTRyCT B Kaw toll 
TOURC NpPOUsET COBMECTHO C TbLIBIOI WPYFMX pacreuuil u B OOALUIOM KomMUC- 
cTBC. JTO OOSHCHACTCH, I0-BIIUMOMY, TCM, UTO IIPyTHAK MpoLyuupyer So.mee 
SHAMWETCIDILO€ UNCTO IbIIbICBELX 3€peH 10 CpaBHeHHO C JPYFuMI pacTeniusAMnH, 
i] OHH Je@TKO HepeHocaTca BeTpom. 

Rak HORAsa HAIL DOACUeTH, OANA IKSCMILISP WPYTHAKA MOWKCT [laTh 
oT 27,7 (0 73,8 MH. TIBUIDIECBEIX 3CpeH, B TO BPCMA KAK OANH IK3CMILEADp It0- 
nopHnra (Pyretrum achilletfolium M.B.) jaet go 6 Mag., a OFUH ORseEMIIAp 
uacimes (Salvia pratensis L.) Bcero anmb fo 1 Man. WEEEueBLIX 3epeH. Kou- 
LWCHT paula WbLIBILE IpyTHAKAa B BOs TyXe pe3skO Tayaer WO Mepe yAacieHus 
OT 1CXONHOW ToUKM. Kean B ucxo;~oii roure (NO 1) ona cocTaBracda OOO 
11 ititniesnrx sepenua 1 cM*, To ye Ha paccTonHun 34,7 wt oa CHIRaTach 
HPUMCPHO 310 3 WbLIbMeBIIX 3epeH, a B TouKe Nb 6 — Ha paccrosmmu: SOO 1 
— ObLIa MCHLMe OAHOTO HbLIDNeBOrO sepHa. Msmenenne KomnuecTRaA Ibi bib 
HpyTHAka, OTMCUeCHHOC HA PasHbIX PaCCTOAHUAX OT ICXOAHOIL TOURI, ObITO 
cletylouuiM. Ecai UpnHATH KOWTGeCTRO IbWIBICBHIX 3epeiH B NCXOHOIL 
rouke 3a 100%, To ye Ha pacctroanun 78,0 4 (B TouKe Ni 3) KoUMUeCTBO 1X 
naaet 10 18,3%, a ua pacetonnut 800 «1 (8 TouKe Ni 6) cocraBaset Beero 
anmb O,3°%o (pur. 2). 

Ipogduan Ne 2. Ororv nmpodur, pacnosoKen Wa WECKOAERO KICLO- 
MCTPOB FosKHee UH WpewAcTaBAAeT COOOH YUACTOK, 3aHATHII WYTOROIL pacTHUTeTh- 
HOCTLIO ¢ IipeoOlaqannem 3saKoB. IpyrHak otmMeyadcA TOMBKO 1a Torpaliuu- 
HOIX C Upoditaem COTOHGAKOBBIX WATHAX. 

Ilo sromy mpodiato OO yVaoRNeHO 3HAUUTeILHO SOoabBNee KOMIMUECTBO 
HWDWIbUCBEIX BepeH IpyTAka. Houilenrpalia ero WbVIbPHE B BOSTYXe [LOCTH- 
radia B Nexo HOH ToUKe 15888, a B Oonee yanenuol TouKe (B 45 wt OT NCXO;- 
oil TOUR) — 1726 mEibyeBbrx sepen. Takoe pasmugne B KOMUNIeCTBE TIbITb- 
bE 10 Cpablienio C UepBHIM mpoduiiem OBO CBA3aHO, HO-BIIMOMY, Cc OoOdee 
MACCOBLIM IBCTCHICM BCeX IK3ZEMIMIAPOB UpyTHAKAa. CymecTBentbiMm MOMeII- 
TOM ABIACTCH MH TO, UTO CKOPOCTL BeTpa BO BPeMA HaO.TIOACHHA MO Wpodit-tio 
Ni 2 6bula, KaK y7sKe YKa3blBalloch, 3HadNTeAbHO OOAbIIC, FEM Ipi HadaIOse- 
Husx wo upodisio Ne 1. 
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Pur. 1. Crekia, CMa3anHble TAMMepHH-KeLaTHHOM C IpHIMMWel K HMM IIBUIbIOl 
Hi MHHepaIbHEIMH WaCTHMaMH, B3HTLIMI M3 pa3HbIX TOWeK npoduaa. 
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PACCENBAHTIE BOSAYWHEIM NWYTEM UBNIBUbB] MAPEBBIX 


PesyibTatTbl y:i0Ba TbLIbUbI Ho opod@umo Nt 
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162 M. X¥. MOHOC30U 
TaoOauuya 1 (nposomacuie) 
z | Konuuectko WbkIb- = 
a IfeBhIX 3eEpeH = = 
B Bl 
oe OCHOBHbI€ KOMUOHEHTH CocTaB yIOBIeEHHOL Omm om =z 
ra I a S) sees =>} 9 
> mo. PacTHTeNbHOCTIT TBIJIBILLI BS oe ee oe 
oO Base 3 FA oo  @ o a 
ca) Gi eo! = 40 -_ a — o 
3 | 3A . ase, 2 |e 
S| Ss s Sgr, = 1s 
Z| as S Sab me ee 
6 | 788,8] Gramineae Chenopodiaceae (Ko- 60 | 60,0] 5,3 |106.2) 0,6 
Labiatae chia prostrata) 
Rosaceae Gramineae 3 3,0 | 
Convolvulaceae Labiatae i) 5,0 
Polygonaceae Compositae 16 | 16,0 
Leguminosae Caryophy!laccae o 0,0 
Compositae Pinus 1 1,0 
Artemisia 
7 |1075,3] Gramineae Chenopodiaceae (Ko- | 107 | 68,2} 9,4 |406,2/ 1,4 
Compositae chia prostrata) 
Labiatae Gramineae 29 19 
Chenopodiaceae Compositae 6 3,8 ! 
Salsola (weyperymad) | Labiatae ! 0,6 
Atriplex sp. (ejUI- Caryophy! luceae 3 4 ; 9 
HIHUHO) Umbeliferae A 1 $ 2 
Betula 10 6,4 
Ta6Ommita 2 
PesyibTaThI YIOBA MbLIbUbI NO npodwso Ne 2 
i HKosmuecrTso itbitb- S 
= WeBEIX sepeH = z 
e 
me e = 
o 4 is Sa 
ee OCHOBHBI€ KOMNOHEHTLI CoctaB yOBuenHOn 24) 0 Ba mS 
| By 2 mae ae ie 
a = 5 pacTHTeubHOoCcTY II bIJIbILLI 5 3 cs 5 Su hr 
-) om = % a 3 os = 
iz a5 is os & =f = 
2| Se g Suie|S iz 
Z| ws = ome |. he 
: Ae | 
4 QO | Chenopodiaceae Chenopodiaceae (Ko- {15888} 97,5 | 100 {87,5 |419,0 
Kochia prostrata chia prostrata) 
Ceratocar pus sp. Gramineae 139 | 0,9 
sa assets - Compositae 1410 | 0,7 
Artemisia paucifiora Brisangi 5 0,03 | 
Labiatae 20 | 0,2 | 
Rubiaceae 431 0,3 | 
Polygonaceac 12! 0,14 ! 
Cruciferae Oo SOnZ | 
Betula et) ie ! 
2} 11 | Compositac Chenopodiaceae (Ko- | 8045 | 95,6 | 50,6 !187.5 1214,0 
Artemisia austriaca chia prostrata) | | 
Pyretrum sp. Gramineac 126.) ~ 4,5 | 
Gramineac Com positae 181 22 
- fa, te | 
Rubiaceae A4 0,0 
Labiatae 121 0,2 | 
| : 
Caryophyllaccae 4} 0,05 | 
Plumboginaceae 1} 0,02 
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Taodsnma 2 (npoyommenne) 


HowugyectTsBo MbIb- 
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z| ae - f5s2| 5 ! E 
3 45 | Cramineae Chenopodiaceae (Ko- | 1726 | 87,0 | 10,9 37,9) Ai, 
Caryophyllaceae chia prostrata) | 
Gypsophylla Gramineae 143 | 7,2 | 
Convolvulaceae Compositac 631 3,2 | 
Convonvulus (e;\H- Peery 11 0.05 
HM4HO) , 
Caryophyllaceae 141 0,7 
Rubiaceae 29 1,9 
Labiatae 2} Q,3 | 
Cruciferae 1] 0,05 | 
4] 79 |To ae Chenopodiaceae (Ko- | 983 | 88,5 | 6,2 } 37.4) 25,0 
chia prostrata) | 
Gramineae 81 7,3 : 
Compositae 22; 2,0 | 
Caryophy] laceae 7 | 0,6 ! 
Rubiaceae 3) 0,3 | | 
Campanulaceae de Vie 0 eee ! 
Umbeliferae 2} 0,2 , 
D | 99,4 | To me 1 Chenopodiaceae (Ko- | 2090 | 70,0 | 4,7 106 ,2 19,7 
Borraginaceae chia prostrata) | 
Onosma (eATHHYHO) | Gramineae 604 ; 20,3 ! 
Compositae 139 | 4,7 
Artemisia 44} 0,08 
Labiatae 19 | 0,6 | 
Rubiaceae 29; 0,1 | 
Caryophyllaceae 64 | 2,4 | 
Umbcliferae 23 | 0,8 
Pol ygonaceae 8! 0,3 
Ranunculaceae o| 0,4 | 
6 |172,4 | Gramineae Chenopodiaceae (Ko- | 2855 | 75,0! 6,4 106.2) 26,8 
Caryophy]laceae chia prostrata) | 
Gypsophylla (equ- | Gramineae 000 } 14,5 
HHYHO) 
Convolvulaceae _| Compositae 129 | 3,4 
Convolvulus (ean- Labiatae 161 4,2 7 
HUH) Rubiaceae D4] 2,4 
Polygonaceae 3) 0,4) 7 
Caryophyllaceac 9} 0,3 | 
Umbeliferac 3-04 | | 





| 


Odmui cocTaB pacTHTCABHOCTI I Cro W3MeHeHHA TO Mpodusio Ne 2 wpey- 
cTaBleHH B Tad. 2. 


Hak 1oKa3aJiil WORCITH, COCTAB YIIOBICHHOM IbIbIbI OTIMUAeTCA OOb- 
IUUM pa3snooOpa3sieM 10 CpaBHeHIIO C IPMBeAeCHHLIM CIICKOM pacTenuil 10 
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164 M. X.MOHOCS3OT 


NpoPuUIO, UTO CBA3ZAHO CO 3HAGHTEIDHOM CKOPOCTHIO BeTpPa Il BANAHUeCM OKpy- 
Halle pacTuTeIbHOCTH. 

OAKOHOMePHOCTH pasHOCa BeETPOM MLA IPyYTHAKA JA mpoduaeit No 1 
1 NN? 2 BecbMa cxoqHH. Hak moKa3nBaioT rpapuKn (pur. 2 w 3), xoj, Kpnpoit 
HPOMeHTHOLO CONC pKAHUA WHIbUL WO OTHOMEHIIO K MCXOXHOH TOUKe BeCbMa 
HACHTHYeH IIH OOonx mpoduneli. Wp yrapinpanill WAIT WO mpodit10 
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Mur. 2. RounuecTBenHpic 3akKOHOMePHOCTI BBITa CMI 13 BOsyXa MSIL 
UpyTHAKa. 


IIpopuns Ne i. A— KOHMeENTpalls MBWIbIEBEIX 3epeH Ha 1 -c.t? WOBEPXNOCTIL CTCKIA, 


Lb — cosxepiKaHne UbUIbILI B, PasIMYNHX TOUKAX Ipod; £, 2, 3... —HOMepa TOURR. 


Ni 2 OCHOBHAAH MaCCa IIBWIbIUbI BLIMAaIA B HENOCpeACTBCHHOI O230cTH OT pa- 
cTeHiut. Ha pacctosunu 40  (rouka Ne 3) ec KoTUUeCTBO ye ynasto Ko 10,9", 
a Ha pacctosunm 100 . (rouka N: 5) — no 4,7% mo oTHOMeHIO K MCXONHOII 
Touke (cM. @ur. 3). Honyestpania mpipmp Ha 1 cw? MOBepXHOCTH MAacTHHKIt 
maeT CXoqHy!Io KapTuuy. Kcin B NCXOAHOI TOUKe KOHICHTpAlMA CocTaB.Aa 
419 3epen Ha 1 cmw?, To yaxe Ha pacctosuun 100 .« ona ynanxa yo 20 nEIBUeBEINX 
3epen Ha Ty *Ke Wromayb. Takum o6pa30m, B mpexetax mepBerx 100 . upone- 
XOMINT BEIMaeHve OCHOBHOM MaCCHI ILWIbUE, ¥TO Il OTpasKacTCA B PeskKOM Ma- 
eH KPHBEIX Ha rpaduKe. da upefenamu 100 « KoxuecTBO yIoBAcHHOit 
UbLIbUL CpaBHUTeIbHO HeEBeIUKO MU TO Mepe yadteHUA oT 1CXOMHOIL TOUKI 
OHO paBHOMCPHO H IOCTCMeHHO yMeHbUmaeTcs. 

HaOmi0feHNA MWO3BONAIOT CHelaTb BEIRO, AUTO B OCHOBHOM iIbLIbUa 
mpyTHAKa BEMayaeT B Impesmetax ne Ootee 1 xt OT MecTa MaccOBOrO MpoU3spa- 
cTaHIIA. 

B cBA3i C KOMUJI€KCHOCTLIO B pacTHTCIbHOM WOKpoBe B paiioue uCccLeTORa- 
HII HAM HE yalocb 1WoOOOpaTh yyacToK OouLweit ILTPOTAKEHHOCTH, B mpeyte- 
aX KOTOpPOTO OTCYTCTBOBaIH On MpexcTaBuTeru cemelicTBa MapeBLix. Ilo 1 
B ipeztemax { x4 3AKOHOMCPHOCTL pachpeAeNeHHA UIA. BO3TYMELIM WyTeM 
UCTKO BHABAAeTCH. ITO, OHAKO, UE O8HATAeT, YTO Mepelnoc MILES! MAaPCBBIX 
BO3IVUIHBIM IWYTeM OrpaHuuiBacTca paccrosHuem B 1 rw. Hak MEI yate oTMe- 
Wa, 13 THTCpaTyPHbIX JaHABIX ClelyeT, YO UbITbIAa MAPeBLIX MOACT Hepe- 
HOCHTbCH Ha 3HaYTeIbHOe paccTOAHHe, HO B HeEOOMBWIOM KomMYecTRe (CyI- 
HIYHbIC 3cpHa). 

ITH 3AKOHOMePHOCTH OTHOCATCA K BCTPOOIBIAACMLIM MapcBEIM (113 ILOsCeMeit- 
cTBa Cyclolobeae C. A. M.). Uro kacaetes mpegctrasuteseit noscemeiicrna 
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Spirolobeae C. A. M., To chennanbHEx HaOmOyeHuu 3a UX MBIbUWOK He Ipo- 
BoMMIOCh. BHO AWM OTMeyeHO, YTO UbluBNa a»xK3emuApoB Anabasis L.. 
WpoUspacTawnlux HeLasweKo OT IcxoqHOM 


TOUR UpomdunsaA Ne 2, ocewa TOKO Ha ae 
TCX CTCKIAHHEIX [acTHHKax, KOTOpPBIC 7 
OLIN yYCTaHOBIeHbI B Hellocpey;CTBeHHOM 400 


OUH30CTH OT pacTeHist. OTO HosTBep- 
aKaeT, 4uTo ublwiEya Anabasis L. Momer 
JIGCpeCHOCHTBCA BO3{YWHEIM ILyTeM JIM 
Ha HeOONbMIOe PaccTOAHHe. 

Ecnm yuecTb, 4TO mWpescTaBpurTesit 
loxcemelictna Spirolobeae C. A. M. ie 
{IBAAIOTCH T1aBHBIM OO6pa3s0M dHTOMOU- bi 
JbHBIMM pacTeHHAMH, TO MOKHO Ipex- Wovt 
HOLOSKUTH, UYTO UPOAYKTMNBHOCTh UX 
JIBIIbIbI I 3aKOHOMECPHOCTIL ee pasHoca 
OyyT OTUMGATECAH OT TAKOBBIX Upel- a0 | £00 
cTaBluTeneli mopcemctictBa Cyclolobeae | 
Cc. A. M. | 

B saku1ogeHne HHTepeCcCHO OTMeTHTb 
OONLyIO 3AKOHOMepHOCTL, KOTOpaH mpo- v2 
Ccle7KUBAeTCA KaK JIA MapeBBIX, Tak Il 40' 
IH HeKOTOPHX JAPYIux TpaBAHUCTHIX 
pacteHuit. Hak oKa3saiNu uccueqoBaHHA \ 
HOCNEHUX eT, Wh ba HEKOTOPHX TDpa- ee 
BAHHCTHIX PaCTeCHUM— Ballepuaubl, Kulpen, ‘Q 4 
3makos (Denoporna, 1950, 1956), a TaKzKe ; 
crop WanopoTHHKos (SakanHcKan, 1990) 0 00 
BLIMAaaloT B OCHOBHOM B HellocpescTBeH- 
HOW ONM30CTH OT MeCTa Mpou3spacTaHHa 








Mur. 3. HounuaecTtBenubic 3aKOHOMC)- 
HOCTH BLIMaeHIA M3 BOSTYXa IIblIbIbL 


pacTcCHHA, HW JMIMIb He3HaviTeUbHaH YWacTh WpyTHAKa. 
Hix WepeHOcHTcA BO3XYMHBIMU TeYeCHHAMIET  lipopunp Ne 2. A — coflepmaHMe MbUIbML B 
0 pa3IM4HEIX TOUKAX Mpod@uan; b — KOHIMeH- 
Ba DOES Peeper TPANHA MBVIEIEBLIX 3epcH Ha 1 cm? MOBEPX- 
HOCTM cTensa; 1, 2, 3...— HoMepa TOUEeK. 
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P.B. DEJLOPOBA 


HEROTOPbIE OCOBEHHOCTH MOPOO.JIOPHIL WbLTbITbI 
KYJIBTYPHbIX 3JIAKOB 


Upir usyseHiuT MpoucKonyeHHA KYIbTYpHBIX pactenuit jt mx OpLI0ro pac- 
MPOCTPANCHILE TOALSYIOTCA Pas-IMUHbIMIT MeTOZaMMU: GoraHimgeckiimM, reorpa- 
(PAMCCKUM, apxeo.rormueckuM if 7. 7. Meroy, sxe uelIEyeRoro aHadia pH Ta- 
ROTO POLA UCCTCLOBAHHAX jJ[O HACTOSINCTO BPeMeIL MWOUTI We IpumMeHsAIcH 
HECMOTPA Ha TO, UTO HbLIbWa KYI_TYPHIN pacTeHnIll Moet OBITH mailieua 
B YCOTOTUMCCRUX OT/LOMCHHAX BCCIE TEPPUTOPULL UX WpowspacraHis, 

QOnuuo IPH UWhLIBIeBBIX aHadi3ax MuUKCUpyercA TOADKO KOmITEeCTBO 
UUILICHHLIN HbLIbUCBEIX 3epeH 6e3 MOMBITOK Oo.1ee TOYHOTO IX ONpesecteHius, 
Meacly TeM voO3MOAMOCTIL TAKUX ONpPETerIeHui LocraTouno BLIABILIHCh, Tak 
RAK HCKOUACMbTC [UEROPACTYMNC 31AKU N3BCCTHL B OTIOACHUAX TPCTIMIHOLO 
HOPuUOTa, & B POMOTIEHC YIKC MOABIINCL KYALTYPHBIC 3aki. 

UIsyuenne MckomaeMOli MLLIBULE 31akOB C TWeTbIO BEIACHNT yuactTue B 
HDI BICBIIX CHCKTPaX KY-IbTYPHUIX PaCTeH ABIACTCH OUCHE TepCneKTHBHbIM 
“LTH BOCCTAHOBAeCHHA BPeMCHIL BOSHHKHOBCHITA 3CMICTCAMA B TEX MCCTHOCTAX. 
PC UHTCHCUBUO MpOABIALACL TCATCHBHOCTD YeTOBCKA, ITO B UCPBYIO OFePC;b 
oTuocuTed k Lppone, rye 3emcejleame, € CAMOFO Ha4acla CBOeTO BOBIMKHOBCHIS, 
OABHPOBaA1OCh, TlABHBIM OOPa3oM, Wa BOSTeTLBANIUL 31aKoB. 

Msyucnue oTix Bompocon mpeycTaBaner Gompmoli mutepee take WIA 
ILPARTIUKIE CCIBCKOTO XOBANCTBA IL JVI BbIACHEHIA pOJIL “wectoBeucckoro O6- 
mectTBa TB USMCHEWIME WpupoauHIX Lausiuadror. 

Mero;] WOLMIbMeRoroe auacli3a Moser ObITD NPUMCHeH He TOABLKO jl BOCCTA- 
HOBICHHS BPOCMCHUL BOSHHKHOBCHIIA 3CMICIIQNHA, IO IL Est PeHeTIMGCCRUX [Oo- 
cTpoenml., B ietOrcHiut HEKOTOPLIX KYJIBTYPHDIX pactenmil, B UwacTHOCTI 
HMIMCHUIEGL, LO HACTOMIMCLO BPCMCHH TAK MIOFO Ii@HCHOTO, UTO W3YYCHIC HbLTb- 
(bt ¢ STOW J[eeTbIO KRpaine AMeTaTeIbLHO. 

Hsyrerue MOpQoAOPMt MWhLAbILEE FI BLUTCHCHIA ILTOreHItL pacremnuil 
UpoRoe,ULloch Rak 8a pydenom, Tak it B CCCP. OtuM Meto;oM mo.tyyelbt 1We- 
ROTOPhLC BMBOALE O TIC PBUUHBIX, TITAX HbLTBILDE I SBOSHOUTUL PaCTCIUt Keracca 
OMOLOTRUDIX (ayopusmtopa, £948). Tlepeg wait crosta Oomee y3Kan 2a- 
Ula — paccMOTpeTh MOpPOTOPMIO MLVIBIE Hnandomee pacmpocrpanei psx 
STAROB B CBIBIL C USVUCHNCM 8AROHOMCPLHOCTCIL paCIEpOCTPaueMtA UX ULATED 
hOAAVULTBIM HyteM. Epi Bemtoanenii aToit padorbt y Hac WaROMMICA pATE Wai- 
HbLX (0 MOPPOAOTUIL ILLTIDIDE KYIbTY PHBIX MH [IKOpacTYMUIX 3cakoB, KOTOPHIe 
NORA, UTO JALbUCHMULC UCC.1elOBaHIA B STOM HallpaB.eHuil MOryT cro- 
COOCTBOBATL PABPCIICHMIO HCKOTOPLIX 3aTPOHYTIIX BEC BOMpocoB. IIpupe- 


' 
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Achuble B HaCTOAINeii CTaTLe MATepHabl ABJIAIOTCA TOULITKOH MpMOUM3uTh 


IMCIOULNIECH B IuTepaType CBeMeHItA, a TaKsKC pe3sy.IbTaTbhl HanIx MCCUE HO- 
Banu K DpahTUuKke NhHAIbWeBOTO aHaJildd. 


OBIME MOPMO.LIOTHYECKHE WPH3HARM WhEIbILDE 3.[A ROB 


CemeiicTBO 31akOBbIX BKouaeT Gosee 500 poxos it okoTO 4000 BIyOB u 
pBAlAeTcH OOMMPHO NM UINpOKO pactpoctTpanenHoll rpyunoit. BuzoBbre ompe- 
ACHCHMAL TLLEbUbL ITOLO CCMeHCTBA BATPYMHAIOTCH TEM, UTO Ce CTPOeHHe OUCHL 
o;HOOO pasHo. 

PasMepbl TbLIbUeBbIX 3e€PCH 31aKOB BaPbUPYHT AOBOTbHO CILIBHO — 
or 16 jo 122 wt. On uMeIoT lAapoBUAHYO, ATNMCBUANYIO, Hen paBlbyyso 
AiULCBIN{UO-OBAIBUYI0 INI QMTIGeCKy!Io MOpMy HW XapakTepu3ywTcA Ha- 
THUMM TOTbKO OLHOH 3apOWbIMeBOll Oph, OKPYACHHOIL OKOTOMOPOBSIM Ba- 
AUKOM IL IPWKpHIToit TOHKOIL MemMOpanoil (HHTMHOM) C YTO.TWeHlieM B BIUae 
Kommauka. OKOOMOpOBbIT BAIHK OOpasycTcad Kak 3a CUCT YTOSUNCHILA IK3UHBL, 
Trak WW 3a C4eT ce BEIMTATMBAHHA., B Tom cayyae, eC MHTWMa TOT SKSMHBT, 
OkKO-TOMOpOBbT Balk sAB.IaeTCH BHyTpeHHuM. I[pu yroameniit i BHITATHBA- 
HIM DK3HHbL OH MMeeT BILL HapyAuOrO OOpas0BanuA (HanpuMep Y MOeCHMIbT). 

OUPOMbIMCBAA WOpa MLpeACTABIAHeT coOoll MacIeHLKkoe Kpylrfoe WIM clerka 
onactbioe oTBepcTUc. B womepewdoM CeueHHM OHA OODIIHO JIMCCT BIL] WITHA 
PUTECKOI tpyoku. Ilo Byaxay3sy (Wodehouse, 1935) wurameTp Oph MOKeT 
noctirarh 9 WM, YTO COBMTARacT C HaiIMU AAHABIMH; IO alibi Dipodaca 
(Firbas, 1937), Ham6onburuit 7HaMeTp WopLr paren 7 WM. 

Mes ly BCTIMUNTON MbBLIbUCBLIX 3Cpell HW j{WaMeTpoM tWophl, KAK WpaBlLTo, 
CYMUCCTBYCT 8ABIICHMOCTH: YM OOULILE UbLIEHCBOe 3epHO, TEM OU-IDUIC 1 Wopa. 
Ilo imorgka BCTpeyasoTCA Il OTKIOHCHHA OT OTOTO NpaBiaa. Lak, vampiumep, 
KPYNHbIG MbLIBMeBHIe BepHa KYKYpY3bl IMeIT HeMpoNoOpmNouaIDuO Mayo 
nopy. Kpail noppr OLIBaeT pa3IN4HbIM 0 cpoeli vetkoctTu. Huorya on OnBaeT 
POBMbUT, WHOTa ClerKa BONHHCTH, HaNpuMep y MULCHITITDI. {loppr wukoryza 
He OMBAaIOT MeICBIAHLIMI IJ dclcINTHYeCKHMI, a BeeTAa UMCIOT OKPylrylo 
InLif OBAbHY!O PopmMy. Hoanayok wanboaee XOpoulO 3aMeTcH B TOM C.-Tydae, 
CCcLI HbLIbitebsre 3epHa BaakHble. B CyYXWX NSLIbTeBHX 3epuAX Ol BTATUBAeT- 
cH Bb 1opoRoe OTBEpCTHe HM CTAHOBUTCA HC3aMeTIIPIM, Hip agerosu3Hoit 00- 
PasoTke WLLIBMSE KOMMALOK MU UUTHHA, 3aTATHBAIOINAA WOpy, WC COXPAaHATOTCH. 

[lniapiya 3akoB uMeer j[ByXxc-toiiny1o oOonouky. B weKoTopsx cCalyyanx 
ABYXCAOHNOCTh OOOTOTRU 3aMeTia Upl YBCAMYeNIUI B 600 pas. B uecKonmaemoll 
{ILLTDUC, B BABHCIMOCTU OT MOCCILITBAMMM, BO3MO/KHOCTD PasINGATh ABYX- 
CLOHHOCTL OOOJLOURH TepAeTCH. 

Ckyabnitypa ma kakue-11160 Apyrue odpasoBanuA Ha QOO.OUKe OTCYT- 
eTByiot. Bygxays (Wodehouse, 1935) oObacuAeT OTCYTCTBHe CRY-IBUTYPhT Wa 
UbLIbUC BTAaKOB ee peslyKheli B CBABIE C WpucMocoO1eHNeM K OULLTCHINO BOT- 
pom, Ha penentHoit MENipne Tpit GOABMUX YBeIUMCHHAX MOARKNO 3aMeTHTh 
eTpyktypube oaceMeuTat (TeKctypy) Ha BUyTpeCHHeM C.-10e odo.roukn, TeKxery- 
Pd ONZE. OOOTOIKIL 31AKOB WpeACTABLAeTCA IPM UMMePCHIT Katy 30 PHHCTOCTB 
I B NCKROTOPLIX GTyWaHX Kak CeTxaTOCTh IJ UITPUXOBATOCTD, Vnribiennie 
30pHa 30aKOB B HCKOMACMOM COCTOAHIDE WpospadHnl HW MOuTIt OeCILBCTHEL. 

[itcipta KYALTYPObIX 3AAKOB OTIIIAeTCH OT TBLLbLE -UIROpacTY UN 
BILIOB = CBOIMIE =pasMepaMit — Y KYIbTYPHBIX 31aKOB OTA 3HATNTCTDHO 


1} e6. «Lit enoil aradm3» (1950) MakcHMaJbibic pasMCpLT UbLIDIGI 30aQKOB YRa3bI- 
parorest j7jo 300,0 Wb. Lh comkastcHHIO, B 9TOI padoTe OTCYTCTBYIOT CBCAeHNA O TOM, RaKiM 
B4AKAM UPHTAWICKUT UbLIbMA TARUX RPYWHbIX PasMepos. TIpar maliux uccachoBaHHAX 
PAKHO BEML He OLE OTMCUCHEL, B U3BCCTHOH mam WdTepatype DOMOOHHIC TaWHbIe TAKAKC 
We Ip UBO/ATCH . 
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ee 


Kpyunee. Kpome seu 4uHb, Kak TMaTHOCTHYeCKHe IpH3HaKU MOLYT OHTUCHOMb- 
3OBaHBI ee MopMa, pacnolomeHve It pasMepE Toph, TOIMMHA oboTOTKT 
iT. W. (pur. 1). 

amit YaHHEIC 0 BO3MO;KHOCTH pasiuyaTh WbIIbIy KYJbTYPHHIX MH JHKO- 
PacTyWMUX B1aKOB MOATBepPARKAaOTCA CBeAeHUAMH O MOPHOMOTUM WHIADIEEI 
MCKOTOPBIX KYIbTYPHBIX 31aKOB, IplBeeHHBIMI. JYpATManom (Erdtman, 
1944), mu uccaeyqonannamn Dup6aca (Firbas, 1937) penentnoii u ucKonaemoit 
TIBIIbILL 3aKOB. 

B cBa3m ¢ TCM, 4¥TO OTH NeCeqoBaHUA WpeACTaBIAWT 3HAYHTeILHBI WH- 
Tepec, OCTAHOBUMCA Ha HUX HeCKOIBKO ToApoOHee. Dupbac usyuua nEIBIy 
215 BIJOB COBpeMeHHEIX 31aKOB, B3ATYIO 13 repOapua, “3 KoTopHx 185 punos 
NpHuHaWleKalO TMKOpacTyMUM 3akaM, WMeIOWMM XapakTepHylo AIA HX 
MbIby. Ko atoli ae rpyune ornocatcs Panicum miliaceum, Setaria ita- 
fica 1 Avena brevis’. Octaabune 30 BugoB upuHaytenalin K MOCeBHEIM 3ia- 
kam. OOpaOoTka OBIAbIDI NpOH3BOMIACh T1aBHBEIM o6pa3s0M WeIOUHIM CIIO- 
COOOM Il TOAbKO B HeEKOTOPHX Cyyaax aleromusuHM. Jia KasKqoro Bima 
(Pup6ac mponsBen no 100 uamepeHHii MELEE 10 HaHOOJbWIeMy J[MameTpy 1 
pactpeleIHT BeIMIMHBI WKIIbUeBEIX 3epeH 110 OMpexesCHHOll MIKale, KamKToe 
/\eeHe KOTOpol coorserctByetT 4,75 w. Beananna Bp 38 w upuAata uM Kak 
PpaHb M@KAY THKOpacTyMMMN HW KYAbTYpHBIMH 3naKamu. IlbmEneBnre sepia 
KYUbTYPHEIX 31aKOB OTIUWVAIOTCAH KPYNHEIMM pasMepaMu, JWKopacTyuInx — 
MeIKUMH, PasiwquA MexKy UbIILUEBLIMIL 3ePHAMH KYALTY PHEIX MI Wukopacty- 
1WUX 31aKOB OH Hale TaKsKe B POPMe MBWIbIECBHIX 3ePeH I B pyrux Mopdoo0- 
TNvecKHX ocoOeHHOCTAX (pur. 2). 

up6ac DoxpasyenAeT 31aku HA TPH Tpyuuet. 

rpyuna. Bugzy, KoTopre 10 MEHAENe UOUHOCTEIO COOTBeTCTBYIOT 
Ty MOCeBHBIX 31aKOB: Avena sativa, A. nuda, A. orientalis, Secale cereale, 
Agropirum intermedium (aacruuno), Triticum dicoccum (gactauHO), 7. fur- 
gidum, T. durum, T. polonicum, 7. spelta, T. compactum, T. vulgare, Hor- 
deum mirinum u Elymus arenarius. Cpequaa Benwunna mbuBueBbrx 3¢ PCH 
9TMX BUOB UpeBLimaet 40 u. 

Il rpyuna. Bugu c nnmyoit Menpmero pa3sMepa, xapaktTepHolt WA 
SCPHOBBIX KYIbTYp. CpeqHAA BeIMIMHA IBVIbIeBHX 3epeH STO rpynus pas- 
ua 3o—40 pt. K oroli rpynme ornocatca Avena strigosc, A. jatua, A gropyrum 
intermedium (yactuuHo), A. repens, Triticum monococcum, 7. dicoccum, 
Hordeum distichon, H. polystichon s. sp. vulgare, H. s. sp. hexastichon w 
IT. secalinum., 

Ill rpyuua. Buyy, xotopse no crpoeHuio MEIbUL OTHOCATCA K 3e p- 
HOBBIM, a 110 €C BeIHUHHe K TWKOpacTYIMUM 30akam. CpeqHAA BennWaIMHA WBIIb- 
CBEIX 3epeH STOH Fpyuub paBua 32—35 p. Ivo cnexyomme Bug: Glyceria 
jluitans, G. plicata, Bromus ramosus s. sp. euramosus (?), B. erectus, B. ine- 
rmis, Agropyrum caninum, A. repens, A. Junceum, Triticum monococcum, 
llordeum secalinum, H. maritimum. 

Takum o6pas0M, B DepByl0 U BTOpyio IpyNUb BXOAAT B OCHOBHOM 3e pHO- 
bbe 3iaKu. M3 Apyrux BUAOB K 9sTOW Tpyune OTHOCATCA COpHAKd, KOTOPLIe 
COMPOBOVKHAOT 3CPHOBEIE 31akU, UM [Ba Bua AUKOpactymMux 3itaKoB (Elymus 
arenarius u Hordeum secalinum), pacnomaratommeca 10 mOHAaM U1 mpuo pexk- 
HBIM eckam. T’perba rpyntia aBiaetca nepexognoi. M3 KYIbTYPHBIX 3Jla- 
KOB B Hee BXOqNT ToOmBKO Triticum monococcum (umeunutta OJHO3ePHAHKA), 
MLIIbYya KOTOPOM BeTeCTBMe DTOTO B HCKOMAaeMOM COCTOAHMN ompeyemaercn 
TpyqHee, YM IBIILWAa APYIUuX BUAOB UMeHIHN. 


1 Jlatuuckue Ha3BaHWA pacTenuli 3fecb um HIKE IIPHBOAATCA B TpaHCKPUMNHH 
Mip6aca. 
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Mur. 1. Weipa 307aKos: 


J — KYKYpy3a; 2 — nomena; 3 — poikh; / — itbIpeli; 56 — TpocTHHK; 6 — oBCHHHWAa 
(Mu pog~oTo M. Il. CMMpHOBOli; CHHTO IIPH OJHOM H TOM we yBewnuenny). 
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L7U PB. DE,TOPOBA 





Cpabuiban repOapuylo IbIIbLy ¢ HcKOUaemMoii, Dupdac cuntTaeT BO3MOA- 
HbIM BLITCIATL 10 9THM IPH38HakaM KYJbTYPHbIe 31aku. 

lla BO3MO?#KHOCTH pa3zIu4aTh Jake OUN3KHe BHbI, HECMOTPA Ha Of1000pa- 
3H@ Wh bib! 3TakKOB, yKa3sbiBaeT H JJ, A. Rynpusnopa (1948). Han6domee cy- 
WIECTRCHHBIMH JMaTHOCTHYCCKIMM UWpw3sHaKkaMH, TIO CC MHCHIIIO, ABAAIOTCH 
ocoOeHHOCTH TeEKCTYPLI SK3UHBI, POPMAa KONMAaUKAa, pasMep U mopma mpopoct- 
KOBOH HOP, OVepTaHHe ee Kpas It OTKMOHCHIA POPMBI 3epeH OT chepiuecKoil. 

Ilo PopMe MBVIBITeBLIX 3CpcH 1 MOdomeHHHO MpopocrKoBol mops el. A. Ky- 
UPUAHOBA BLITeIAeT Tp TpyUUbl 3.1aKoB, 

J rpyunta. oak Cc TBWIbYeBLIME 3epHaMIT lwapoBIyHoik PopMor. 
Ki stoit rpyume OTHOCATCH Handouee ApeBune TpuOBL — NpecTaBUTe.Ut ritaB- 
HIM OOpa3soM Tpomirgeckoll uM cyOTponMNyecKoll Propet. 

ll] rpyuia. Stak C MbMIDUeBRIMIL 3EPHAMI ALICBILIHOH IIH peske 
LITUTHYCCKOM POPMbI, WHOTa BCTPeuaIOTCH BILALI C MBILSICBBIMH 3epHaMil 
aposnyznoll dopMar. [popocrkoBax Nopa pacnowoKena Na WNIPOKOM Kone 
sepua. Bo ory rpyiny BxXOAHT WpeAcrTaBiire yMepenubtx IMmpoT (TpuOHt 
Festucaceae Nees, Ilordecae Benth., Stipeae L., Oryzeaea Kunth.) 

ltl rpyuma. Saaku C MbIADOCBBIMIL 3CPHAaMIL O-LINNTM4eCKON WU AMIe- 
BIWO PopMp. Hocrequasd BeTpeuacTCA TOABKO y KYJAbTypubIX BUAOB. Llbay- 
I[eBEIC BCpHaA IMMcIOT Kpynilyio Nopy, pacmouoRCHHYyIO COOKy, WM KOJWIAaYOR 
Hac Heil, Gaaki OTOIL PPyNML OOwlaawT naudo01ee KpynHOU uLLEmoH. Hapany 
C KYSbTYPHBIMH PACTeEHHAMILT HCKOTOPbIC AUKOpacTyMUC BULLE TARARC TIMeHOT 
kpyunyio ubpny. Bary rpyuny Bxorzatr tpndn Maydeae Mathiev, Andropo- 
voneae Pres]. tm orgacTn Stipeae LL. 

CaeqeHlA O pasMepaX TLIIbILD KYSIBTYPHBIX 37aKOB MpuBOUATCA MHOTUMI 
ABTOPAMIL, OTIE TANULIC CBECHEE WaMIL B TAO. 1. 

lis ra61. 1 BIO, UTO JIA OMX IW TeX bKe BOB BO MHOLTUX CYYaAHX WpH- 
BOJUITCH NCCKOADKO pasTYHble BeINGHHBI. ITO, O-BUYNMOMY, OODACHACTCH 
TeM, UTO JULG H3MeCpennmii Oba HCTOTb30BaAna UbLIDWa, WOTOTOBUCHHAaA JLTA 
HpelapaToOR pasItGHLIMH cmocoOaMH, a TakKAe UbLIb Wa, He MO Be prapmasycs 
oOpadotKe. Browne BO3MO;KHO, YTO B HEROTOPHIX C.TYYAAX KowcOane pas- 
MepoB MOsKeT OBITh OTHCCCHO 3a CUCT CCTECTBCHHOTO BapHupoBaNNsA BeLLMIH- 
MLE HbIBUCBLIX 3epel, WTO HaOTOfaeTcsH Taske y OAHOTO pacTeniA WIT y OT- 
Teapubrx ero wupetKos (Opyumunkos, 1951; Ossimunkos wu Witxanona, 1953). 

(lecaorps a UeKOTOPHe OTRAONCIIIA B WMpPpaXx, OUCBINHO, ITO HaUOOND- 
Hie pasMepbl TMCeT MELA XLeCOUbIX 3taKoB, Handoaee Rpyiuad MblIbya 
xapakrepia JV KYKYPYabl I WHeHIIIbI, Meuee Kpylnad — AUT mpoca iW puca. 

[tina KyKYypy3bl OTAUMAeCTCA CAaMDIMI KpyuNbIME pasmMepamm (06,5— 
122,0 u). Jlanke ee MIIMIMaTbHast BOIUINa WpeBbiniaeT MakcuMaTbuy!O Be- 
CUMMMNY TDLIbICBLIX 3epel APYLUX KYI_LTYPUDIX 3B1aKOB. AltA MMTeUTbE aM- 
ILTUTY bE KOAcCOanIL pasMCpORB TbLIbIeBLIX B8epen, NpuBeennbe GOADMTNH- 
CTBOM HiceTeHoRaTeIell, LOBOTbUO HeBSHATNTC.TBUbI— 47,2—64,2 uw. 

Jit Aukopactylirx 3.1akOB XapakTepiibl WLLTPILeBMe 3epa BeaTNINTOH 
of 22,3 0 36,7 u, WN MITNIIMaTonas BETTINA paBia, 10 Dirpdacy (Firbas, 
(3), toa 

IIpi naiiix ieeteOBATN MBP TARAC TOTPA3[CTICEL HbETBILY 381akOw 
Ha TpH rpylmst *. 

Ppynna KyAbTYPULIX BAaKoB: porkb (Secale cereale L.), umemnuna (L7i- 
ficum aestivum J..), samen, (/Tordenm sp.), KyYRypy3a (Zea mays 1..), poco 





1 (DypGac NpuBoANT, Kak STO BIATO 13 TAO. 1, AAA GOMHINNICTBA 3TAKOB MCHbITY IO 
BUTMUNNY HBLIBUCBLIX 3¢peH, eM j[pyrie aBTopel. QTO, MO-BUAUMOMY, OODANCHACTCH TeM, 
UTO OW WOdbZORAICA, TLABMAM O6paz0M, IWeTOUNIM MeTOZ0OM OOpaboTRH. 

2 YWoypaasyedenne na Tpit TpyMiibl WpoMsBeyewo WaMIL HEBaBNCHMO OT TOTpAs [ee nusA 
Mup6aca (Firbas, 1937), XoTA WekoTOpoe CoBMajcHhe 31akoB Mo Tpynwam WMecT MCCTO. 
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Mur. 2. llswpiya 3rakon, oOpadotanuam wenounpiM cmocobom (Firbas, 1937). 


—7 —nleHMa; §—9 — powtb; 70—11—AUMCHb; 727—oOBeC, 13 — iapeli; 74 — Mali- 
WUE CHMaLatitit; 19—17 — Koctep; 18 -— KhoclocimtKh; 19--20 — opcel; 21 — KanapceyHyn , 22 — MOPS 
Wid; '3d — nechouio6; 2£ — NICTHHHHK; 25 — "poco; 26 — KOpPOTFOHOMKA, 27 — esKa cOopHan; mre 
Hesove; 29 — palirpace; 30 —-- ILyURa; 37 — Malin BOWAHON; 32-55 — TpocTHHk, 34 — MATSUI. 


I — Kynhypysa; 2 
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HanOouL wii WuaMeTp UbLILUCBEIX 3eCpCH HCKUTOPLIX KYATYPHLIX MW ABKOpACTYUIN BaaAkoR (13 uw.) 


SESE 


Pacreune Ampees, 1925 








Rhy atbTypane 


Kyclemos, 
1915 


JlopomenHHo, 
1927—1928 








Firbas, 1935 





W odechouse, 
1935 





Erdtman, 1944 





RKRYUpHAHOBAa, 
1948 


OBUYMHHHKOB, 
1954 


Taobnwiutna 4 
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38/0 aKH 
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\[nIpen . 


* Than Triticum monococcum t, 
** Waa T. monococeum Ww ono 


*** Wodehouse, 1945, 


72,6—95,3 |106,7—122,0 
42, 9—54,7 








66,5 


39 , 8-49 ,** 


41,1 
29 Dia 
21,6—45,6 


26,7—31,4 





80,0—100,0 
48 ,0—57,0 
40 ,0—62,0 
53,0—57,0*#* 
56 ,0-—68,0 
34,5—41,5 





28, 5—32,0 
D2 5229). 6 
31 ,0—36,5 
D8 536 04 
28, 5—38.8 





55 ,0—63,0 
54,0—56,0 
43 ,0-—58,0 
43, 0—45,0 
49 0—55 0 





28, 8—30,0 
32 ,4—36 ,0 
28 5—32,,0 
31,0—36,5 
28 ,8—36,0 


. B. UW, Anspees yra3prpact pasmepsr or 38 yo 50 wu, B cpeunem 43 wu. 
pastonmuroent LP. dicoccum DirpSac vRasnpBaer Mennmmte pasmeprt — or 32,9 ww 35,9 4, 











83,0—100,0 


7 
4 | 47,2 64,2 


54,5—67,5 | 47,7—58,2 

38, 5—49 3 > 

33,6—43,,3 =< 
= 39,0—50,0 
= 44,5—50,0 
a 35,7—42,8 
a 28 ,9-—35,,5 
= 30, 3—36,7 
= 07. 635 3 
= 29,7—34,2 
- 29,3—36,0 
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HEROTOPBIE OCOBEHHOCTM MOP®OJIOTIIM UbBLIBI(LI HYJIBTYPHBIXN GJIAHOB 473 





(Panicum sp.), copro (Sorghum sp.), puc (Oryza sativa L.),onec (Avena 
saliva L.)}. 

IIpomeacyrounan rpymma: TuModeesna (Phleum pratense L.). 

Tpvnuna ywKopacryimux 30akoB: ogcsuula (/estuca sulcata L.), MATAUK 
(Poa nemoralis L.), eaa (Dactylis glomerata L.), ueptopuuk (Melica nu- 
tans L.), Tpoctimn (Phragmites communis Trin.), ubipelt (Agropyrum im- 
bricatum M. B.) 2. 

Ilnripneppe 3epua oOpadaTLiBaich HaMU pa3nbIMH cmocodaMmi — Iez0u- 
HBIM I aneTouu3ubM. M3 moxroroBaeHHOW TakUM OOpa30M IBWIbILE W3rOTOB- 
AATHCL WpetapaTh c TwWepwa-KeraTHHOM. Msmepenia TbIIbUeBBIX 3epeH 
WPOUIBOMMIHCL OKYIAPHEIM MUKpoMeTpoM (up yBeanyennnm B 600 pas) c 
TOUNOCTHIO W3MepeHMii WO MecATHTX OJeM MUKpoHa. Jian Kaskgoro Buxa 
OMIM W3MepeHLi 25 WIBWeBHX 3epeH. YuuTLIBaA, YTO B IE-IbMeBEIX Jadopa- 
TOPUAX MWHOTAAa WpMMeHsAeTCA WeTOUNON MeTO, MBL MpOM3sBeIH CpaBHeHTie 
MPIBUCBLIX 3epeH, OOpadotTanimbx TeM W Apyrum cmocobom. PesyALTaTHI atx 
HAO-1ONCHNM UpuBerenst B Tab. 2, 3, 0, 6, 7. 

Tatar a 2 
PasMepbl NbLIDIMeRBIX BCpeH PsKH H MEH UpH pasaquubix enocodax odpadoTKn 





Pasmepbt (B tt) 


OTH 











Hyabrypa it coco aCe muipiua | amamerp : OTHOMeHIe 
OOPAOOTHIT  THLAAbILbL Hihiteie | MIBTIRICY OKO Cre eerie ee i ee ee cena 
Boro 3ep- | Boro 3ep- } POBOrO HOphl oO0r0"HIT ered sepa 
Wa Ha Bawa Kel eee 
| 
PoMb 
Ilerounoll crocoé 43,1 02,2 6,7 ame se se Se el, 
Atlevocui3Hbluit cmocoé . D4. 0 36,4 8,9 eS) 1,7 1.9.24) 
ILineumma copr 
Ne 599 
IWessounott crrocoO6 . . . | 91,8 46,3 12,9 O,4 45 4 ist) 
AlleTO-UL3HHIIL cITOCLd . | 5x3 48,4 13,3 6,3 2,0 jee ioe 


* BD. UL. Anupees (1925) vraaprpaecr ccle;(yiomite COOTHOTUEIIT MeACLVY jWINTHOW It LIK- 
PUNO UDVIBICBHIX 3epeH: jeot pax or 1:4,4 (10 1,4: 1 (B cpegqnem 1,3:1); fia mmie- 
Hitt or bs 4 go 1,5: 4 (B cpeanem 1,1:1).4 


Kak puguo 13 ra6a, 2, emoco6 MOXTOTOBRIE OOpasloB kK anawlisy 3HauN- 
TCAbUO U3MCHACT PABMCPLE Pas-INUHbIX IICMCHUTOB IIbEIbUeBOrTO 3epHa MU OCo- 
6eHno ero Wauny. YHanecnentsa, 3anlicnmue oT crocoda oOpaboTKi, M10-BII;{II- 
MOM\, ICIEBITHIBACT IIbIIbUa PABHBIX BUJOR, HO OHM JIpOXOAAT Wo-pasHoMy. 
Tak, HampimMep, mpl aeromwrHol oOpadoTKe UbAILTa pPsKW YBeTMU4ILLach 
Topa3sj1oO GONLIMUIC, VeEM IILAbYAa WMICHMIL, OCOOCHHO CIVILHO YBeUIHUIIIAch ce 
Wana, SHAWTCIDUO N3MCHITIICh TaKsKe JaMeTPbl OKOAOMOPOBOrO Baka 
Hu uopht. Touma OOOTOURIL 1 COOTHOMeHIIC MERAY WINHOL IW WHp moll WHIT b- 
I@BLIX 3CPCH N8SMCHHCHICL OUeCHD Maso, Y WMeHHTL yBeaNueHHe bbe BHIX 
3CPCH MPONCXOANT paBHOMePHO, UTO, 1O-BIFWIMOMY, CBA8aHO C POPMOIL TIbI.Tb- 
ICBLIX 3cpeH H BHYTPeHHIIM CTPOCHIeM OO00.10URN. 

I[sMenenua = BeNHAIUHHL IWSUILITCBEIX 38ePCH WWCHHITb, BII3SBAHHbBIC OOPavot- 
KO, ObLTIL WpocuweskeHH wa Tpex coptax (Nb o99, Ne 1486 m Ha MHOTOTeCTHEM 
hI PCitO-IMICHUAHOM THOpuAc). B OonbMMNCTBe cayyaeRn HadmONaAl1oOch vRC- 
NOUCHUC HLLIBUCBHX 3ePCIl Mp aleToru3no0lt o6paborkKe (Tada. 3). 

1 TInIbIa KYALTYPHEIX pacTennii Ora coOpana namu B Ifo_MocKoBbe nN BOAN3H 


elennurpaga (Tr. I[lynru). 
> Onpegedcnna pactennii m cOopa Ubu On mpon3sBegzenms BL. Jf. Apacenpo. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


174 PB. 8 EOP :O..B A. 





Tadangya 3s 


Pasmepb NDIPNERLIX ZePCH WUCHHIbI UPH pasyHyHbIx cnoco6ax o6paboTKRA 








Pasmephi (B BL) 








| HelWWa bE WUPWUHA WHI ket an onic TOMMNHA O00 
_ i : . q 4] +" I I : « J 3 ~ 2 - L 7 
- TWHeCHE SONOPOBOrO WUaMerp Wop! : 
COpT MMCHHKL | yeroro sepHa | meBoro sepa ae ee TOUR 
chocoed obpa- _ os | —— 
OOTRI : = : | 24 P = ; set : ne 
= ¢ i - 2 om . bras = = = fcr 
HMBLIBITY bt = vs! ks = = eS = = = s = g . = 
oO Ss et 3) = 4 3) a rt 3) = = Q = = 
Re en c ta cs @ Ra = @ G o>} w x es © 
Ss) pa oF os a Qy os = i cS = a, x = a 
= = re) >. ~. Q ~ wi ro) = ~ oO os -. o 





A A 


| 
Ne 599 | | 
Hlenounolt ¢iro- . 
coo. . . . . (08,2144, 3/51 3153, 7138, 7/46, 3/15, 6} 8,8112,9/7,913,415,4/2,4 | 1,5 
AlTleTOUM3HbIN 
cnoco6 . . . (99, 6/47, 2155 3/53, 4145, 9/48, 4/15, 2/40, 5/13,317,5}4,516,3/2,8 ; 1.4) 2.0 
Ni 186 | 
IfestouHoH c10- 
coo. . . . . (97,0/48, 1/52, 8/50, 1/44 , 9/47 , 9/16, 7/11, 3)14, 217,74) 4,3 
Ae TOJIH3 HBL | | 
cioco6 . . . [09,5/00, 7/54, 2/53, 9144, 8149, 8/16,3) 9,6)13,917,013,616,0) 4,9 | 1.5 
MHoroswer- 
HUM Wipe l- | 
H O-I IM @ Ht u- 
Hi ruopry | 
IHecrounok cno- | | 
coO. . . . . (64, 2/49, 2154, 9/58, 4/42 , 8/49 5/16 ,3)11,5)14, 1) 7,1)4,5 
ATCTOcII3H Ii . | 
cuoco6 . . . (64,2/49,0/56, 2/57, 1/45, 2|50, 6/17, 1/11, 1)14,3)7,1]4,415,8]1,9 | 1.5] 








qt 
ioket 


| 

1,9 7 iG 
| 1,6 
| 
| 








an 
es) 
= 








KRY JIBTYPHBIE 3JIARH 


Pon Secale L. 


Secale cereale L.— pomb tocesHad. Odpasusl ¢ ONbITHDIX Tome Beecows- 
NOLO HHCTHTYTa 3CpHOBBIX KyabLTyp (IloqmMockosse) u Beecowosnoro wactTutyta 
pactenuenogctaa (r. Ilymxun, JlenunrpaycKoi obmacrn). 

Ilntubienbie sepa pak c onbITHOrO Noaa B HogqmMocKkopbe uMewT Xapak- 
TCPHO BEITHHYTYIO OBaAbHYyIO MOpMy, OAMH KOHEIL UX CerKa pacmmpeH. 
Ilopa pacnonowcHa Ha OoKOKOIt Cropole sepHa, uae Wa paccronnun 3/4 AsM- 
HBL OT Womoca, y Oodec nIpOkoro Konya WHA_WCBOrO 3cpHa. Lntapya pan 
Kpyunadt (Qannolt 47,7—58,2 uw, unpnnoit 30,2--42,2 w!). Jluamerp oxo.t0- 
HOpoBoro Balluka MOMeT FocTuratTh 10,5 py. Wopa kpyruax; ee qmameTp B cpen- 
HeM JlocTHTacT 5,8 MW, dale OKOJIO 5 w. OdosouKa WByxcsoitHan, o6a clon Onn- 
HaKOBO!N TOTHMHE. B cpequem TOAMUHAa OOOTOURT pabHa 1,8 LW, B OTACIbUBIX 
CLyuastx wpebpumaet 2. Tencrypa ucacnad, cr1a00 3ameTHan, UpeycTaBiscT- 
CH B BUC TONROM NCUCPUCHNOCTH, UPCPLIBNCTOM IWTpuxoBaTOcTy. 

Iptapuexpie sepia pau (S. cereale var. vulgare L.) ¢ onsiTHOYo HOH B paiio- 
ner. Lymruia m0 cpoeit PopMe, pacwouoACHMIO OPH U ApyruM Mopdoaoru- 
4CCRUM puslakaM He OT-nyarwrTca oT copra paw 13 Tlogmocxonpa. Onnaxo 
B PasMepaX USMIbICBEIX 3CpCH NaO.7IO;aIOTCH HeCKOTOpHIC pasauuuA. Tax, 
ALI MbLIBIEBLIX 8CPCH OOPa3ila PAIL B CPeWeM TOIUyVeHbE Cae LyIONUe BCT 


* PasMepEl 3UCCb HB MOCICAYIOMINX OMMCATMAX NpPNBOAATCA TIA WEIDUET, o6padotan- 
HOE aeTOUNIBIbIM cmocobom. 7 
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MEHROTOPBIE OCOGEHHOCTIL MOP®OSIOPUI WBLWIBIbL KY sIBTYPHBIX GJIAROB 4175. 





UNH: Wma — 55,7 w (54,9—56,9 p), urpuna — 36,7 p (34—38,3 pw), Ana- 
MeTp OkoZonOpoBoro Baauka — 10,8 p (9,8—11,9 »), AuameTp uopH — 4,9 
(3,5—5,9 uw), Tommmua o6onouKn — 1,5 p (1,2—1,9 yp). 

Ilo ueczexonannam H. H. Opuunnnkosa u H. M. MWuxanosnoit (1953) pas- 
MePH IbINbIeBEX 3CPeH PAK U3MCHAWOTCA B 3aBMCUMOCTH OT TOTO, B KakOll 
yYaCTH UbIbHUKA OH POPMUPYIOTCA, OT PAaCMONO*KCHUA THUYAHOK B UWBeTKAaXx 
H OT TOTO, B KAKHX KOAOCbAX OHI Haxogatca (OcHOBHOrTO Todera uAu DoAro- 
HOB). Tak, Ip pacnouovxKeHuu B BepXHeH “ACTH WELVIbHUKAa AAMHA ObIIbINe- 
Boro 3epHa KomeOueTcA oT 56,7 Wo 58,8 p, a mupuna oT 38,7 Jo 42,6 w; upu 
pacloNOKeNMH B eTO CpewHell YacTH AWMHAa UW3MeHHeTCA B Ipefedax oT 62,3 
qo 63 p, a mupuna or 40,7 no 43 w mw IpM pacnouoReHuH B HWKHeH wacTH 
WHAbHUKA [\IUHa UWLIIbYeBOTO 3epHa cocTaBuseT 56—59 p, amupnna 36,4— 
40,1 uw. pu pacnonoswenun THYMHOK y Hapy*KHONM vemyn DepeTka [anna 
WHIbUCBHX 3epeH KOTeOrceTcH oT 55,5 yo 64,5 p uw mupnua or 37,4 70 42,0 p; 
B THUNHKAX, PacMOJOACHHEIX y BHYTPeHHell uelllyu, WX Z1uHAa H3MeHHAETCA OT 
54,5 no 60,2 wu. O6sraHO B OoNce TAMHHOM KON0Ce DbIIbueBble 3epHa PKU HAn- 
Somee Kpymube: WX W1uHa Zocruraet 60—67,5 p, a mupnna — 41,1—46,2 p. 
B Meubmmmx 10 WIMHe KONJOCBAX TOATOHA TJIMHAa IMAbIeBLIX 3epeH KONeOseT- 
cx oT 58,4 no 64,2 1 mupuHa oT 39,4 qo 43,71, HAMMCHbIUMe Pa3sMePpbI TBI-1b- 
I€BLIX 3CPeH OTMeualOTCA y CAaMBIX KOPOTKHX KOJOChCB, UBeTYMMX B NOCcAe]- 
w1010 Ouepestb. HecmoTpAH Ha HeEKOTOPOe BApLupoOBaHve pasMePOB UBIVJIbUEBHIX 
3CPeH PIKH, UX 3HAINTeMbHAA BeINUMHA, CBOcOOpasHad MOpMa U PacnosAoMenNe 
Oph OCTAIOTCA NOCTOHHHEIMM UH HaesKHHIMM [MarHOCTHuCCKUML NpH3sHakaMy, 
110 KOTOPBIM MO?KHO IpOH3BOAUTL ONpefetenuA. Pacrenne BeTPOOTbIIAeMOC. 

Ilo H. VW. Banuaosy (1926), coppemcnHad TocepHasd pOsKb BOSHURAA 3 
COPHHKA, KOTOPHIL COMyTCTBOBATI OoNee j{PeBHUM KyIbTypaM — HuMeHIO H 
mmenune. 

B Cpegucit Espone pomb, Kak uNCTad KyIbTypa, HOABUAACL B OpOH30BOM 
beke. B CCCP ce po3sHuKHOBeCHMC OTHOCHTCH, MO-BUUMOMYy, K OONee Apes- 
HeMy BPeMeHH, Tak kak B Eppony oa WpOHUK a C BOCTOKA HAH WOTO-BOCTOKa. 
IIo [. WU. Tanduanesy (1923), pognuna paw — Rapkas, orkya oHa pacipo- 
CTPpaHuach B BOCTOUHYO YacTb SatiayHol E/Bpoms. 

HeckoabRo WKOpacTyIMUXx BUOB posa Secale pactupocrpancno Ha YkKpau- 
we, ma wore Esponeitcxonw uactn PC@OCP, sp HKasaxcrane, Typkmennuctaue, 
Ys30eructane u Tanmukuctane, B mpiOaixamckKux WyCTBHHBIX CTCHAX, Ha 
Kapkase 8 pepxopbax perk ManmrTs un Boxpmoi Jladn (apytok HKy6ann). 


Pon Triticum L. 


Triticum aesticum L.— umenuta wietHad, copta 599, 186, mHoroceTHHH 
HUICHIMIHO-NbIpeinEit ru6puyt a 7. vulgare var. milturum Al. ‘Tpu depppx 
odpa3zija ¢ ONBITHOTO 101A BeecowsHoro WHeTuTyTa 3epuoBMNx KyaLTyp (Lloz- 
MOCKOBbe); UeTBRePTH oOpaszci, ¢ OMbITHOTO NomA Beecowsnoro WHcTITyTAa pa- 
crenueponerBa (r. Tymnun, JlenmarpagcKol oOsactTn). 

Odpazey c onbITHOrO Towa B paifone r. [lymkina Meer MbLIbNcBbIe 3cpua 
HCCKONbKO MCHBINIX pasMepoB, ueM rnuopujypHbe mmcHHIb u3 LloqmocKospa, 
NOTH OCTAIbHLIe UPU3HAKM CC MbIUILbE — TWaMerTp OKO.1IOMOpoBoro Baaqnka 
It NOPbI IT TOUNUHAa O6OTO"RN — mourn He umeroT oTanUH. Uptrpnepnie 3cpua 
T. vulgare vay. milturum Al, umeroT nocJe o6paboTRH RB cpe;neM CacHyIouure 
pasMeppl: wana — 52 p (48-—56,3 u), mipina (RB Waldocee  ImMpoKoll 
uactn) — 47,5 w (42,8—52,6 u), swametp oKosonoponoro Badnka — 13,6 p 

1 Ji3yucnne MOpQOMOTM MbIbUBE ITOTO COpTa TMIeHHUL WH ce pacceliBaHiyA BO3yil- 


HIM WyTeM (CM. Hallly cTaTbIo «PacccHBaHHe BO3AYUNIBIM NYTeM MDIbIULE 3:18KOB») B OTOM KE 
cOopunke) Mponeyeno mo npeqnoaennio H. WW. hea. 
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eee 


(11,3—15,6 w), auamerp mops — 5,8 p (4,5—-7,3 w), roummia oSoaouKn — 
1,5 wu (4,1—1,9 p). 

Pachon0;keHe HOPE B UbIAbIUeBLIX 3ePHaXx 9TOI IMeHHIE BCerka NomAp- 
HOC Ha HITPOKOM KOMe 3epHa u uC ObIBacT OOKOBBIM, Kak 9TO HaOMOLacrcH 
y rnopuzon. DopMa iblIbeBEIX sepell TaK;Ke Oomee MOCTOAHHA UM TOUTH Beerla 
OCTACTCA UPAaBUIbHO AMWEBUAHOI it UspeyKa ObIBAeT HCCKOUBKO HeCUuMMCT- 
PHUHOH., PasMcphl IUSLIbICBBIX 3cpet Malo BappupyioT. Meurne uw GOoace 
ORPyrIble UbLIbUCBHIe BePHa, OOUANC KOTOPHX OTMeYeHO AWA ruopugzon, 
RCTPCVAWTCH OUCTH Pe]LKO. 

IIbttpucaare 38cpia mumenump coprop 599, 186 1 INU HNYHO-lbI pei ro 
rnoOpuya AlUeBUZ0-OBaIbHOM, Wao OANsKOK K OBaIbHOMU, YacTO Wempabnb- 
HOM POPMbl WUOTla CUIOCHYTH y mupoKoro Kona. Usa umecr KPYIHIbIC 
pasmeppr. Ilo Hanium m3mMepeHuAM, Han6onubutil WMaMeTP OBVMISICBLIX BePCH 
woctiraeT 64,2 p, HauMenpmmit — 47,1 uw. Ipu u3smepenuax meripuennx 
sepeH YTUX TpeX COPTOB MHCHHANM BBIACIIUIOCh, UTO HX BENMUMHEL HECKONBKO 
pa3sanunup, Handomee KpynHoit WbIAGTOI, B CpeqHemM Cc AMaMeTpoM OKONO 57 LL 
(ot 48 30 64,2 uw), oOmayact MHOromeTHUII IIbIpeHHO-IMMeCHHIHbIH ruopuy. 

{io ganna H. H. Opunnanxosa u H. M. Ifuxanosoit (1953), semuunua 


MIBIIbIUEBEIX 3epeH WHieHuAb ABOU yM 43 N3MeHAeTCA B 3aBMCHMOCTII OT pac- 
HONOKECHIA THINHOK B WBeTKEe (TaGI. 4) 


Tadumma 4 


JaBHCHMOCTD CpeAHHX PasMepOR MLLIbIMEBHIX Bepen OT pachosORENAA TOIIMHOK B WReETKe * 








Ne THUNHOK 1 PasMCPbI NBVIbIEBLIX Bepen (B LL) 
































Pacnovlonenue t 2 3 4 
THIUMTHONR 
sWlltita Himpnya rhe LUE DINIpWHa WMATA MNIpiHa PLeldtlia IHpitHa 

-_ = 
No WapyskHOH ue- 

HESIE 4. oe <hr-4. 3 POUL GA a5 04 (00,9 | 42,8 60,4 | 55.0 00,8 48,3 
Y BHYVTpPeNntell ue- 

MINIs ee ae eA 43,1 00,0 40,6 07,8 49.95 02,0 42,8 








* Ilo jjanmpi 380 H3sMepeHnit. 


B Ookopoit mpoekWUN Wopa UMCeT BU, WWAMApMucckoro Kanada B WONAp- 
HOH MpOCkIM — OBATbHOLO WAM KPYIloTO OTBEPCTHA C BOUHICTHIMU KpaaAMit. 
Rak lckaoueHnec, Ob OTMe4eHEI YAJIMHeHHO-OBaIbHEIe Topit. OGomouna 
COCTONT 13 {BYX C10cB OANHAKOBOM TONNE. B6unat mops obouo“Ka pas- 
[BauBacTCH, JK38UHAa CTAHOBITCA TONME NHTHHE B Ba pasa. da c4eT ee yTO-I- 
WeCHIA I BAIUTAUNBAHIA OOpasyeTCH Hapy/KHbil OKONOUOPOBLI BANK © Cler- 
Ka BOTHIICTEMI KpasAMI, JTOT TIpi3sHak ABIAeTCA OTHUM U3 Oouec BaKHBIX 
JL PACHOSHABAHIIA NLVIbIE ninenmyp. Texcrypa o6onouku KpymHo3epun- 
cTaH, Oomee 3aMeTHaA, JEM y APYIMX KYALTYPHHX 31aKkoB, HO BCe me MeHee 
yeTKaA, YeM VY J{WKOpacTyWIHNX 37aKos. 

B icezefqopanHbrx HaMu oOOpa3siax BCTpeyaluch WepopMiupoBaHHEe Wi 
HeqOpa3BuThHe OKpPyribe sepa HeOOAbMMX pasMepoB. Takme MewKMe IbLUIb- 
I[CBbIe 3eplia, Mao MOXOMMe HA HOPMAJLHEIeC HW XAPAKTCPHLIC JA WOH, 
MOryT cocTaBIATL oT 2 no 5%, a RedhopmupoBannEe — ot 7 no 12%. 

Alda HeEKOTOPHX THOpUAHEX copToB IpaTman (Erdtman, 1944) yKa3iBaert 
Ha H3petKa BCTPeValOIMeCA OTKIOHEIUA B MOPMOMOTUI MbIIbUCBLIX 3epeH — 
OTCYTCTBUe y HHX Hop UNM HalnqMe or WByx fo usTH Mop (pur. 3). B mocazez- 
HeCM CJlywae DOPb, B 3aBMCMMOCTH OT IX KOJIMUeCTBA, PacCHONarawTcaA NapaMn 
wut rpyntamn. Ubtmpuesrie 3epHa, MMewrngne {Be UAT HECKOAbKO Mop, OOBTaITO 
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OTIHTaWTCA Take MW TO cBoelt BeMauHeE. Bropoe yuOMHHAaHUe O MHIbUeBEIX 
sepHaX IMeHHIb C HECKOIBKHMH DOpamu BeTpeyaetca y WDupdaca (Firbas, 
1937), KOTOpHIil Halled Wb AbILy WMeHHIE C J[BYMA PaCIOJOKeCHHLIMH PAOM 
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@Mnr. 3. Ilspua KyAbpTypnex 3makosp (Erdtman, 1944). 


7 — onec; 2—3 — AUMCHh; 4 — pooh; 5 — TiNenMia (63 NCpLl); 6—77 — mmenmna 
(C PASJHYAHLIM KHOJMYECTBOM Top). 


Ik Ppa3IHUYHEIMI TO Benue mopamMH. Ip meinesnrx anactizax B Tadopa- 
Ttopun Wuctnryta reorpapun AH CCCP taiKe Osiaa oTMeuena TbAbWa 3.1a- 
KOB, UMelOUIant HC OWHY, a ABe u Tpu HOpE. B kakux orsomennax 61a naij- 
Hea TbLIbHa TAKUX 31aKOB, YCTAaHOBUT HeBosmovnKno. pn usyyenun pe- 
HCHUTHOM TBMIbID wineHHiEr Ne O99  ObpeltHo-mmeHndnOTe TnOpnna Mur Ba pe- 
PUCTPHPOBATM HECKO.AbKO TIBWIDMCBEX 3epeH © ABYMA pasHLIMIT MO pasMepam 
OJH3KO pacitoclO7CHHBIMIL mopamn. Y J\pyrux Bryon 3CPHOBLIX KyYNbTyp To- 
qoOube caryyal ue sem Mecta, Haanane mioronopornix 3epeH WIA apKTi- 
WECKHX HM HCKOTOPHIX OopeadbubIX BHOB AUKOpactTymMIx 3akoB OTMeTeHO 
A. B. Coxononcroit (1955). 

Msnectunt jipa Bia yWKOpacrymux nmennu. Kar nandonee ipeBnast 
rpyuuia Bhyemsetca 1. nonococcum I.. (KyapHTypHBIe OAHO3CPHUKN). 


12 Tp. Wu-ra reorpagmn, Bit. 77 
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Mutepecuo oTmetitTb, uro Mupoac (Firbas, 1937) m m0 Mopdonoruyeckum 
Upu3sHakaM MIBIVWIbIb BbIenHeT 7’. monococcum LL. u3 Tpynbl KyIbTypuLXx 
BUaKOB, Kak BU Oouee ONN3IKHH K AWKOpacTyIUM BuaaM. 

IlponcxosKeHne WIMeHWILE HefocTaTouHO AicHO. Baracnenue »vTOrO BoTpoca 
YCMO/KHACTCH TEM, UTO AIH Hee YTPaueHbI MHOPHe CBASYIONINe 3BCHbH MeiK/Ly 
KYJIbTYPHLIMH  UKUMM BUaMnH. 

IImennna sBIAeTCA .peBHelimmmMm xIeOHEIM pacrennem. IleppuudHEmu apea- 
aMH, oT KoTopHrx, no H. A. Mauakc6eprepy (1935), muenuma pacmpoctpa- 
HW1ach JO COBPCMCHHBIX, ABIAIOTCA WOro-3anayHad Asua, AOuccunna, Cups, 
[lanectuna, Apmenust, Manag A3ua i tosKubre Bamkaun. Ilo muenni H. VM. Ba- 
Busosa (1929), HecMoTpa# Ha TO, 4TO AuKad mMcHHIa B OOULIMOM KomMGeCTBe 
lO CHX Lop wponspactaer B Cupnu u B cenepHol Ilanectuue, ocHOBHDIMI 
ovaraMl CC BOSHHUKHOBeCHHA CleflyeT C4HTAaTbh palioHbt 3anagqunx Cumamacs u 
Agpliky, rilaBHEIM OOpazs0m AOuccuHuw, rye HadmO,aeTcaA OcobeHNo0e pa3sHo- 
oOpa3ne KyJbBTypHEIX opm mmenumE. Ho I. M. ‘Rykosckomy (1950), nepBug- 
HBIMH OWAFAMH KYIbTYPbI WMeCHHIEE MOKHO cunuTaTS Cpysuio nu SakaBKa3be. 


Pox Ave na L. 


Avena sativa L.— opec nocesnoll. [bibua B3xta u3 yae0HO KoMIeKINU 
CeJIpCKOXO3HiICTBEHHOH akayemun uM. K. A. Tumupssepa ([loqmocKosee) 
uC ONBITHOTO TOA Bcecow3Horo uAcTHTyTa pacteHneBoyctsBa (r. ILymnun, 
Jlenmuurpanckon oOmactn). 

IIbWibyeBLie 3epHa OBCa JOCTULawT B AHHY B CpeyHem 49 UW, a B MApPMHY 
37 uw. B Buge NCKMIOGeHMA ObIIM 3apeCTHCTPUPOBaHH WbIVIbICBLIe 3epHa IVIM- 
Holi Wo OO pW. MDopMa IbIWIbICBHIX 3€PeCH OBATbHAA HIN AMeBH HAA. SaMeTiO 
JOCTATOUHO CHAbHOe BAPbUpPOBaHHe Kak POpMLI, Tak u pasMepor. Ilo B. H. An- 
mpeepy (1925), oTHOMeHIIe WNHHBI IWbIIbIeBLIX 3epeH K HX IWMpHne MO*KCT 
KoNeOaTEcA B Upesyemax or 1:1 901,3: 1. 

OKONONOpOBHI BAaIUK BHYTpeHHH H Oouee yakul, uem y MmenunH. Ilopa 
lO DW B AMaMeTpe O13Ka K OKPYIoli Wt OKpyriaA UW pacwosomeHa y MMpo- 
Koro KoOHI[a UbIIEYeBoro 3sepHa. JlonosKenne ce OoNbMelH GacTbIo NOMApHOC, 
10 HHOra Mopa Moker OLITh CHeTKA CIBUHYTa K OOKOBOM cTOpoHe 3epHa. 
Tommuna o6070uKH oKOO 1,0 LU, e@ BEPXHHM COW HeECKOILKO TOHBIUe HHK- 
Hero. CrpyKTypHHX dJIeMeHTOB B OOOMOUKe HE 3aMedeHoO, 

B oOpasime c omBITHOrO nOomA B paittoue Tr. IlymKnna DbIIbTeBbIe 3epHa 
oBCa HMCIOT CJleLyroulue pasMeph: WHHa 40,3 uw (43—49,4 p); mupuna 39,9 wb 
(35,3—44,4 ); qMamMeTp okoNOnOpoxBoro BanuKa 10,6 p (9,8—11,7 W); qHamerp 
uopht 4,4 w (3,6—5,9 p); rommuna o6on0uKH 1,4 w (1—1,7 p). 

Byaxay3 (Wodehouse, 1937), u3syyaBlIni UbIIby Tpex BUOB oBCa 
(Avena fatua L., A. barbata Pott. u A. sativa L.), He Hamed CKOADKO-HUOYb 
Bb PAKCHHHIX PAINIHUMH, 3a UCKIOUCHHeM TOTO, YTO TIBIIbICBLIe 3epHa ONOTO 
Biugia (A. fafua L.) 6n1u HecKoIBKO Oonee KpynuHMyH (70 68 pW). 

HecMoTpsA Ha TO, 4TO IbIIbIEBLIC 3CpHa OBCA HMMELOT TEHACHILHIO OTKI0- 
HATBCA OT THONGHOW WIA HHX OBAIbHO-AMMeBUAHOM MOpMbI, MO7KHO OTMETHTb 
TC I[PH38HAKH, KOTOPHe ABJAIOTCA OOMee NOCTOAHHEIMH M IHO3BOUIHIOT — BLITe- 
IMT UX Cpe NBALYEBHX 3epeH JIPYIUX KYyJILTYPHHIX 31akOB B TOM CJLy4ae, 
CCH OHH BCTPeYeHHI B MCKOMaeMOM COCTOAHHM COBMeCTHO. JTUMM UpH3sHaka- 
MI ABJIAIOTCA KPYUHBIe€ pasMepHI IULIIbIeBLIX 3epeH, KPyUHble MOpbl C OFeHb 
ca60 BEITCIAIOMIMMCA OKOJONOPOBLIM BaIHKOM HM pacnonomenne nop y IWH- 
pokoro Konya 3epHa. Ecuu m0 cBoel mopMe M pasMepaM ITIbIbIeBbIe 3epHa 
ONU3KM K IBIIBUCBHIM 3ePpHaM IMeHHUE, ClelyeT oOOpaTHTb BHUMAHHe Ha OKO- 
NONOPOBLI BaIMK: B IbMIbYeBLIX 3epHaxX OBCa OH Oomee y3KMH UW ABIAeTCA 
He HapyKHLIM, a BHYTPeHHUM oOOpa3s0BaHHeom. 
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[ip onpeqerenuax ciexyeT Takxxe yUNTHBATS OCOOCHHO HeskKHy!0 060104- 
KY MDIMIbUCBHX 3epeH HM TpaHyAMpoBaHHOCTh B TekcType. OsHako eme Heqo- 
CTaTOYHO ACHO, HACKOJbBKO TekCTypa saMeTHa y UCKOMAacMBIX 3epeH. 

Rak U pooKb, KYABTypa OBCa BO3HUKa U3 COpHOl pacTuTerBHOcTH. B lep- 
mManun u Ilseiigapnu nanecTHn HaxOAKU CeMAH OBCa, OTHOCAMMeCA K OpoR- 
30BOMY Beky. 

0. WU. Basunos (1926) canraer, uro umen0ch DATE WeHTpPOB pacipocTpaneHna 
pa3zJINGHBIX BUOB oBca: Cpesqu3semHomopse, AOuccuHA, oro-3allaqwan U ce- 
BepHan Kepona, o6mupHad TeppuTopua B Asin oT BakaBka3pa no Kuras u 
Kura. Hexotopnie pugnr quKoro opca (Avena fatua L. n up.), OrusKie K 
KYIbTYPHOMY, pacitIpocrpaneus oT Monronmun u cenepuerx uposnnunl Kuraa 
qo TpaHul semiepzenua B CuOupu u sp Esponeiicxoi uactn PCMCP. 

l. WU. Tandunses (1923) nonaraet, aro mpexkom coppemennoro oBca, BO3- 
MOJKHO, ABJIAJICA OBCIOK Wn AuKuH oBec (A. fatua [..), moBcemectuo pacupo- 
cTpaHeHubilt B Espone m B pycckux cTemax. OuenngHo, on OL BBCACH B KyJb- 
TYpy TaM, Tye Ob ocobenHO oOusen, T. e. B CTeNAX TOKO W WOro-BOCTOUNON 
Pocecun. 


Pon Hordeum L. 


Hordeum sp.— sumeub. II[btapya B3aTa “3 yye6uoli KoumeKkuun CeabcKo 
XO3sHICTBEHHOH akayemun um. HK. A. Tumupss3esa (IlomMockosse). 

Pa3Mepbi IDIIDNeBBIX 3epeH AYMeCHA CHIbHO KONeOmOTCA (cM. TaOm. 1). 
lo B. H. Angpeery (1925), ux yamua ornocutca kK ux mupHHe Kak 1,2: 1. 

DopMa DHILYH Bapbupyer cua6o HM B OoMBMIMHCTBe CLyYAeR MOUTM Mapo- 
BugHa (cm. pur. 3). Hapsgy c stroit dopmoli, uspezKa HabmNanuch sAANMTI- 
weckne, ClleTKa CrI0CHYTHe Y TOUWCOB 38epHa, HM B TaKHX Cay4aAx, Kak 
WpaBHo, WupHnHa ux Opa SOULE AIHHEI WIM paBya eit. 

Ilopa kpyraas, pasMepom MeHee 5 p (B cpeyuem 3,4 11), ¢ yskimM xopomo 
BbIPAKCHHEIM OKOJONOPOBEIM BatuKOM. PacnotoKenne ec NOuApuoe, WHOTa 
cilerka cOoky y nowoca. TomumHa o6onouKn MeHbue 2 w. CrpyKTypHHX 9.1e- 
MeHTOB B OOOT07Ke He 3aMeueHoO. 

@Mupodac (Firbas, 1937) namen cxoqcTBo Mexy WEITBMOli AUMCHeil H MbWIb- 
oH poga Hlymus. Onn 13 BUOB sTOTO pona — LE. arenarius — uMeert mhib- 
ily Mo pasMepaM UM ApyrwM Ipw3nakaM He OTIMUAIONLYIOCA OT IIbIIb- 
bl AyuMeHell. Oquako B HEKOTOPHIX YCAOBHAX TpekcTaBIACTCA BO3MO3KHBIM 
oco6o BEIeIuTh UbIENy HL. arenarius, YUITLBAA dKOAOTMYeCKHe OCObeHHOCTH 
dTOTO pacTeHHA, 4TO u ONO chenaHo Dupbacom. 

Hayao KyILTyph AYMeHA OTHOCHTCH K Tuy6oKoit jpeBuocTu. Aumenp 
YOOMHHAaCTCH B Gucte WpeBnelimux KyIBTyp Erunta, Hutan nu VWunun. 
B Manoitt Asn ussecten ¢c 3—4-ro TEcayeneTuA Jo H. 9. B Samagnoit Espone, 
CYA TO HAXOLKAM MCKOMAeMLIX 3epCH H OTMeVaTKAM Ha TINNANBIX COCyax, 
AUMeCUb WpPOUspacTa B KaMeHHOM HN 6poH30B0M Bekax (Haapr, 1953). Bos- 
MO7KHO, UYTO KYJIbTYPHBIN AUMeNb OLN MOUyYeH pasHbIMH HWapowaMM BIOIIHE 
He3aBncHMBIM ryTem (Komapos, 1938). 

/\WKMiT sAUMeHb, OFeNb Oau3sKMi K KyAbTypuomy, OOHUCH B UpesxTOpbAX 
Typkectana, pacmpoctpanen B Manoit Asun, Cupuu, Tanectime nm Adraun- 
cTaHe. 


Pon Panicum L. 


Panicum sp.— upoco; o6pasem Beecowsuoii ceibcKoxo3aiicTBenHol BpI- 
cTaBKH. 

Ibinpyenbre 3epHa Wpoca MMewT WMapOBUAHyO, ORALLY! WIN AlieBuy- 
Hy!to dopmy. B aguyy onn jocturator B cpeqHem 44,8 Wo mB umpuny 37,9 L. 


12* 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 





480 Pp. B. DEHOPOBA 


Texcrypa oOo0104KH 38epHuctas, cabo 3amMetTHad. Jlopa Kpyraax, pacmozo- 
Kena OOMbIMNel YacThO y WoCa, HO H3peAKa BCTPeVaAIOTCA 3epHa, Y KOTOPHIX 
llopa Clerka CABMHYTa OT NomCca K OOKOBOH CTOPOHE MbIIbYeBOTO BepHa. 
OKONONOPOBEIT BaIuK cabo BOsBLIMaeTcA. Cron OOONOUKH OMNAKOBOM TOI- 
WMH. Cpequult jWamMerp nop — 3,2 ft, MaKkcumMandbunlit — 4,3 p uw MMHE- 
MaJIbHptit — 1,9 pw. Jiuamerp noph BMecTe © OKpy7KalIONIMM ce OKOJONOPOBbIM 
BaJIHKOM He mpeBLutacT 9 Ww. Ilo nanunm JI. A. Kyupuanoson (1948), npratpma 
P. crus-galli L. (o6pasen 13 Esponeticxoit uactn CCCP), upunanmemanas 
Oan3skomy pony (chinochloa P. B.), xapantepn3yetca creqyromum oOpasom. 
ltiipnesnre sepia mapoBnyHEe c pMameTpom 39,6—44 uw; mopa Kpyruan, 
BMCCTe C OKOJONOPOBLIM BaJIHMKOM ee AuamMeTp pape 6,8—8,5 wu, 6e3 Banuka— 
O,4 UW, Kpall moppr BomHNcTH. Texcrypa o6on0"uKn rpyOosepunctan. 

M13 npuBeycnibIX TaAHHbIX ClekyeT, YTO UbWIEWeBLIe 3epua WByX ucceo- 
BaHHBIX BUOB OYCHb CXOMHE Kak IO pa3sMepaM, Tak HU Do dopme. OcHorHnoe 1x 
pa3simwme 3aktoGaeTcA B AWaMeTpe nopb. HecmoTpaA Ha HeEKOTOPOe CXOCTBO 
M@KLY WbIAbIeERLIMH 3epHaMH Wpoca M AWKOPacTyIMX 3iakOB, MX MOHO 
pa3sinwaTbh no Bextuduue nop. I[poco mo pasMepaM HUbWeBLIX 3epeH Oouee 
O1M3KO K KYJILTYPHBIM BUaM, a He K JWKOpacTyUIUIM, Kak 9TO BLITeKAaCT 113 
gaHntix Dupbaca (Firbas, 1937). 


V3menenlie MHIbICBLIX 3epcH Wpoca Mo, BINAHUeM OOpaboTKU ToKa3zaHo 
p TaOa. 5. 


Ta6Ouuga 5 


PasMepbi WbIIDIeBLIX 3epeH Hpoca NPA pa3simuEx cnocodax o6pasoTKH 


Pa3Mephl (B 2) 





a 
wamMerp oKo- mt 
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Bp |, el] A aay oe | Se sie eae ane alte ee OE: 
IWWenounon . . /43,0)33,2/37, 3136, 8/28, 0/382,5 salted sca eles aecleed s he Nae Fo 
AneToum3Hnit j49,6/39, 9/44, 8/42 8/34, 2/37,9) 9,015, 3/8, 0/4,3]/1,9/3,2/2,1/1,111,5] 1,4: 14,0 








* TIo B. H. Angpeespy (1925), orHouleniie AMEE NEIIbYeBOrO 38epHa K ero WApHHeE 
papno 1:1 uum 1,1:1 


IIpoco oTHociITcCAH K OfHOH 13 HanOolee [peBHUX KYyAbTyp, M3BeCTHEIX 
¢ KamMennoro Beka. PognnHa mpoca — Kutait u Monroaus. Ilo-sngumomy, 
poco IpoABUHYJOCch B Eppony u3 Asin BMecTe C KoveBHMKaMH. Ouo aBaanercs 
OOBIWHEIM KYIbBTYPHBIM pacTeHHeM NOMYIYCTHHHEIX palionoB A8uM HM Iro-Bo- 
cToka Kpponelickolt aactu CCCP, Tak Kak oOafaeT 3acyxXOyCcTOMUMBOCThY I 
MIUPHTcH © Me@CWaHLIMH TOUBAMH. 


Pon Zea L. 


Zea mays L.— Kykypy3a Huan Manc. OOpasyn B3aTEr c Beecows3nHoll ceb- 
CKOXO3AHCTBCHHOH BEICTABKH UW U3 Cpenneit Asn. 

Hak yxKe yKa3bIBaloch, IbWIbUeBLIe 3epHa KYKYPy3bhl ABIAIOTCAH HanOosee 
Kpynupmu (70 122 1) cpaBHUTeILHO C UBIVIbICBLIMH 38epHaMM Kak WwkKOpacty- 
WAX, Tak W KYIbTYpPHBIX 3aKkoB. U3eectHoe BapbupoBaHue pa3sMepoB MHIJIb- 
I[eBLIX 3€pCH KYKYPY3H MO?KeT HMe€TL MeCTO Jake HA OJHOM pacTelim nu ua 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


WUEKOTOPHIE OCOBEHUOCTH MOPOOJIOPHU IWbBVWIBUbBI KHYJIDTYPHBIX SJIAKOB 184 








OWHOM uBeTKe. Tak, HallpumMep, mo uccnegopanuam H. H. Onunnnnkona 
(1951), B nbIlIble KyKYpy3bl H3 pa3sWM4bIX TacTel MLILHUKA OMHOLO i TOTO Ke 
pactenusa Hadsozatacb pasnnna qo 11 w mo AWHHe MbLAbWeBOTO B8epHa NH AO 
13 p — 10 ero MMpHHe, a pasMePbI UWL, BBATOH U3 pasIMIHbIX yacTeH 
couBeTus, W3MeuAoTCA Ha 9,3 p To AIHMHe 1H Ha 8,8 LW MO WIMIpuHe TMEIIENCBOrO 
sepua. Io nalluiM JaHHbIM, OTK.OHeHIIA B pa3sMepax MOryT OniTb eme Oombme. 
Ilo-nuqmuMoMy, Takoe pacxovKeHne B BeWaHHAaxX OObDACHAeTCH BJINIAHHCM 
cuoco6a MOATOTOBKU MbWIbILE TIA WpelapaToB, a TakKe eCTeCTBCHHEIM H3Me- 
HCHHEM BENTH WEIIbIeBLIX 3epen BTOTO pacTeHuA, OCOOeHHO B pasJWIHEIX 
yCHOBHAX ero Mpouspactanua (Tada. 4). 


Tatbunna 6 


PasMepbI DbIMbYUCBDIX BepeH KYKYPY3bl NPA pas sWILbIx cnoco6ax o0padoTKH 














Pa3sMepbl (B Lt) mn 

cn 
WuaMetTp OKO- ie 
IWIMHA MbWIbie- | WNPNHAa UbIIb- TlouopoBoro auamMetTp TONMMAHA | Ro, 
Mecto c6opa BOrO 3epHa Weboro 3epHa Banna nophl OOOJOUKM | =? 
Os 

— ——— i) 

NHJIbOH Ww cuoce6 SS =; 

ry . eel . x jaa} 

r veal : tr 

oopadoTKH 3 ce = 5 . ue - : f= s ‘|S s -} 2 | e2o8 
bs 2) Fl EB] 2) E| s | 2] &] S| Zle| S| €) 8/830 
2 A) eB | et BS) Bie) SB y-at el sla) 2) Blea eee 
S rm a x © ce o =} Ble mo} Erol] tao 

oS = oy x i) R. os = 2 w =m! 2, w sla/jea 
= b=) oO = x o = = S) zl] 2 ]o =| ezi)ofosn 


OGpasenm co BeecowsHoH CET bCKOXOSAHUCTBCHHOH BHCTABKK 


Uleuounolt cro- 

cob... . | 85,6)63,0/75, 0/85 , 6/58, 2/74, 0/13, 7/10, 7 13, 7/8, 6/5, 915, 9/1, 9/4, 3/4, 6/1,0:1,0 
Alle TOIM3HbIM 

croco6 . . . (100, 0/83, 5190, 7)83, 6166, 2/77 , 2/18, 2/11, 8)10,7 7, 5/4, 116, 1/2, 1/1,3/4, 8]41,2:1,0 


OGpasen uw3 Cpexjnen A3zun 
ijes1oumon ci0- 
coo. 


Ale TOJIM3 HHI 
eioco6 . . . | 80,7/64, 2/86, 5/80, 7/64, 2/71, 3)17,8 10,914,816, 414, 3/5, 612, 3/1, 4)1,7/1,2:1,0 


77 ,9163,3167,8176, 4|58,4/65,8)17, 3/10, 7/14, 0|6,0)3,8|4,8)4, 7/4, 1)1,4/1,0:1,0 


* Ilo B. HW. Anapeesy (1925), oTHonICHHe QAMBLI ULIbMeBoro 3epHa K cro IWITpMHe 
papno 1,1:1 © Konebannem or 1:1 yo 1,2: 14. 


Kak moKka3bBaloT AanuHbe, mpuBeyeunBe B Tabax. 6, mMopdotormuecKue 
UPUBHAKW MbWIbUAE KYKYPy3bl BeCbMa Pa3JAW4THbI, PasMepbI TbIAbILEBLIX 3C~ 
peli KyYKYpy3bl, TAK 7Ke KaK HW ApyTux pacTcHui, Mp aneTomu3HOlt oOpaboTKe 
yReIMUNBalOTcA, OCOOeCHHO CHILHO BoO3pacTacT HX ATH. J|uameTp opH, 
OKONONOPOBOTO BaIHKa WH OOOMOYKH OCTaeTCA WoUTH Oe3 H3MeHeHIIA. T py ano 
ONYCTHTh, YTOOLE TOUbKO OAH CMocoO MoOATOTOBRU o6pasroB mor oOyci0- 
BHTb Pa3sHIVAY B JIMHe MHIIbITE WO 20 yp. Bepostuo, Takad amMiintyya KoueOa- 
Ht CBOUCTBeCHHa TOIbKO ITOMY BHUAY KYAbTYPHBIX 31aKOB, Tak Kak MbVIbMeC- 
BLie sepa APYTUX NUCCAeOBAHHIX BUAOB FOCTATOUHO COMOCTABUMD 10 BeTH- 
que jake Ip pasatMWunbx cwocobax o6paborTKnH. 

Ilbitpmesnre sepia KYKypy3bl XapakTeplusyrlorca Clersia OBaIbHOH dop- 
MOH. OTH Ipusvakn — Oo1bWad BeIHYNHA WM LOCTOANCTBO (OPM ILI ALMUC BEX 
SCPCH——UO3BOMAIOT C YBCPCHHOCTHIO OTACIATD UBMIDIY KYKYPY3bl OT WhMIbIBE 
pyrex 31ako. 

Tlopa mhVIBYeBROTO 3epHa KpyTilalt WIN Clerka OBATbHAA, WO AalHbIM Byi- 
xay3sa (Wodchouse, 1935), cCpaBHHTCIbHO neO6oubmaa — 6,8—9,1 p, a nO 
HalMM WAaHubIM ciH[e MCHbUIC, B CpeqHeM 6—6,1 , XOTH yY HEKOTOPBIX ILbIVIb- 
YeREIX BCpCH OHA MOPKET LOCTHTATh 8,6 u. Tlopa MomeT OnITh pactotomena 
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eee 


y HotCa WIM CerKa CBHHYTA K OOKOBOM CropoHe UBIAbYeROO Bepnia. Crpyk- 
TYPHBIX 9IeMeCHTOB B OOOTOUKe HE 3aMe4ueHO. O6onoukKa UMeer Ba WOuTH pan- 
HBIX TO TOME COA. OKOMOMOPORH BaINK HeOoNLMOM MW ABIACTCA, B OC- 
HOBHOM, Hapy/KHEIM OOpa3zoBaunem. HonayoK pegxko coxpansercs mocae 
oO paoorTkn. 

HacTosllee BpeMA KyKypy3a BCTpeyaeTCA TONbKO B KYIBTYpUOM co- 
CTOAHITH, HO panee Ona IIpou3pactrata u B AWKoM Bue (KyKoscnuit, 1950), 
Poqnua KYKYpy3b — yeHTpatbnan mm IOounan Amepnka. B Lopryrannu u 
Ucnainm ona rospumach B Hayate XV Rk. 1 3aTem DIMpoKO pacipoctTpannaac, 
B Exspone 1 Asm. Pacrenue serpoonsitaemoe, oOpa3yromee yo 20 000 000 
MIDNIBNCBLIX 3epell B MyAKCKOM compneTun (JRyKoBcKni, 1950). 


Pon Sorghum Persz. 


Sorghum sp.— copro (qxtyrapa). O6pasen 13 Cpenneit Asnun (60 Kx 
K ceBepy oT r. Hykyca). 

I[s1ibuersie 3epHa MMeloT CeTRA OBAabIYIO, HO OOBTYHO HCCHMMCTPHYHYIO 
PopMy, 4TO MpOUCXOANT OT IpesBETyAliN0rO OOMINIA THIBUEE BO WBIAEWNKAX. 
Ilopa, Kak UpaBuao, caerka cyBunyta K OoKy mbIVbIeBOTO 3sepua. Uspenka 
BOTpedaloTcA UbWIbICBHE 3epHa WpaBNALHOW OBaJIbHOM POPMLI UM C HOMAPHDIM 
pacnoso;Kennem Toph. Handonee Meakue WHIIbeBEIe 3epHa IIMCIOT WpaBiib- 
Hyl0 uiapoodpasnylo hopmy, THMMUITyIO WIA AUKOpacrymux szaxon. B necse- 
{OBAHHOM OOpa3ie OBWIN BCTPeyCHEL HePOpMMpoBaNHbIe MbLIbICBEIE 3epHa. 
[anna DBE yeBEX 38epeu 44,5—50 w, B cpeqnem — 48,4 LW, IuupwHa B HanGomee 
MMpokoH nx yactir — 40,8 — 46,8 u, B cpennem — 42,8 n. J|uametp noppr — 
2,1 — 3,8, B cpequem 3,1 un. /li1amMerp oKomonNopoBoro BasnKka 6,3 — 10,7 u, 
B cpejuem — 9,2 u, Kpad cro ueTKHe H poBnte. TommuHa o6010uKH B cpen- 
Hem — 1,7 c KomeOannamu or 1,2 no 2,7 wu. Hapyoxusnit 1 BHYTPeuHUH CoN 
oOONOUKI OFNHAKOBOK TommMUE. B obmacTH NOPh OHM pacuielJIAloTCA CJa- 
60, Hapy*Kubi coll crerka nupunoyqHatT. Texctypa o60u04KI eqBa BameTiia. 
Baunnue croco6a o6pasoTkKH MEAG WOKazanO B TaGu. 7. 


TaoOnuna 7 


Pasmeppr NbLIDNeBLIX 3epeH Copro ApH pa3cHyHEIX cnocobax o6paboTKH 
is SS a a ee ee 





























Pasmeph (B pL) ie 
as 
WamMetTp OKO- =eos 
WWtHa Wh Ibite- TNpPwHa TWhith- AONOpOROrE WaMerTp TOJMNHa iS D 
Cnoco6 BOrTO 3epla HeEBOro 38epHa BaTHKA Oph OOONOURN ae . 
mE 
vudpasoTKH 2 ie fe és a =, 
a ed = ss : x = = |e = ew fos = - | & @ es 
S| e/ 2/8; 8/21 8|8/8/8)8/8)8/2/2| 22a 
si s/e2/e/8); 2! s]ele/8]al2/ 8] el] Fee 
geri foe te ce Se i ee Ne (ee aaa Sd ee | |) OS 
HWerounoit . . |49,6/42,8/45, 1/48, 1136 ,5/41,0) 9,417, 1/8, 1/3, 8/2, 1/3, 1/1, 7/4,3/1,4) 1,1: 4,0 
Aietom3nn  |50,0/44, 5/48, 4/43, 2/40 9/43, 2 10, 7/6, 3/9, 3'3, 8/2, 1/3, 1/2 ,811,3/1,7] 1,4:1,0 


Pon Oryza L. 


Oryza sativa I..— pune nocesuoil. OOpasen 13 Cpequeit Asm (80 kM K Ce- 
Bepy or r. Hyxyca). 

Puc no bemraine 1 10 PopMe NELIDMeBX 3epeH Gomee Gun30K K HUKOpa- 
CTYIUM 3JlaKkaM, UCM POKb, KYKYPy3a, UUICHUIAa, AYMeHS 1 OBec. Pasmeppt 
HMDADECBHIX 3CpeH pica KoTeOmOTCH OT 35,7 Ao 42,8 p. Ux dopma usmeunertcs 
MAO, B OOJDINIHCTBE CJIYUacB OHM KPyTbe II CCTKA CHIIOCHYTHe y n0- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


HEROTOPLIE OCOBEMNHOCTH MOP®MOJIOPUM FBEWIbIEKI KYJIBTYPHBIX 33EAKOB 483 





guocos. Wamepenius moka3aIu, ITO [IMA IbLIbICBEIX 3€PpeH OTHOCIITCA K 1X 
jmupiune, Kak O,9 K 1; y Apyrux KyILTypHErx 3MaKoB OOEraHO HaGsOAawTcs 
OOpaTuble COOTHOIMCHHA — MHA HEIIbIeBRIX 3epen OoMBnIe UX UWIpHHEl. 

{lopa MosKeT ObITD pachouosKeHa y MOMIOCA WIM HECKOBKO CBIHYTa K 60- 
KOBOH CTOPOHE TIbWIbINEBOTO 3epHa, HO He Tak JlaseKo, kak y pK. Ilopa ovens 
ueTkhaA WH WMeeT FOBONBHO UWIUPOKNM OKOMONOPOBLIM BaJIHK, KOTOPLM uouTn 
ie Bo3sBbaetca. /[nameTp nop KonebneTcH oT 3,4 Ao 5,9p, B cpeqnem 4,2 p. 
B OokoRO MpoeKHH WOpa UuMeeT CHerKa BOPOHKOBUAHYyIO PopMy, MpnyeM 
HM pOKHH Kone, OOpalleH K Hapy*KHOL CTOpoHe MLIbIeBoro 3epHa. J[nameTp 
OKONOMNOPOBOrTO BatHKa —8,o—14,7 u, B cpequem 10,4u. Texcrypa o6on0dKH 
MeIKOTOWCGHAA, eBa 3saMeTHad. OOOTOUKA TIBLIBIeCBOTO 3epHa OTYETIIIBO 
pacwienneTcH Ha Ba cioa. Buyrpenuult coli TOomMe HapyKHOTO BBOR,. 
Tormuna odon0urn — {—1,9 pu, B cpequem 1,5 u, 10 oTHOMeHIIO K BeMINHeE 
HbWIDEBIX 3epeH OHa Ooee TOMCTaA M TpyOan, GeM y Apyrux KyABTYpHEIX 
31akos. Bo3MosKHO, 4TO B CBA3H © BTIIM DbIAbIa pica mph oOpadorkKe ee Kak 
M{CIO4HBIM, TAK WH alleCTOAU3HbIM CHOCcOOamMH C1aO0 pearHpoBadla Ha peakTMBE. 
Ilostomy ec Ipumioch NoxBepraTsh WX jeiCTBUIO B TeyeHNe Oosee WIHTeIb- 
Horo BpemMenu. I[pumenenue ARYX pa3IM4HEIX cuocoboR oOpabOTKH MEIMbILLI 
pica KaKNX-4H00 3Ha4HTeIbHBIX H3MeCHeHHI B pasMepaX UbIIbIUeBLIX 3epeH 
He BbIABILIO, Oba OTMeYeHA JUNUb Gonee YacTan BCTpeyaeMocTh GOomee yAIIH- 
HCHUBIX MEVIbUEBEX 3CPeH IPI MWleOYHOM cimocobe, XOTA COOTHOMeHUA TIMHBI 
WM WIMPHHE B CpeCAHeM OCTaBaAAMCh Te Ke, UTO HM UP alleTOMH3sNOM cmocobe 06- 
padorkn. JlemopMupoBaHHbIX HIM HeOpasBUTEIX UBVILIeBRIX 3CpeH He Ha- 
OW TaOch. 

B AHKOM COCTOAHUM PHC B HacTOAINee BPCMA BCTPCUAeTCA B 3aO0TOUCHHBIX 
mecTHocTaAx B IOoxKHOM Asnu u Adpuke (B nepxopbax Huma). Ho puc ue as- 
AACTCA HCKOHHO OoMoTHEIM pactenmem (#HyKoscknii, 1950), Kak m3BecTHO, 
CYINeCTRYIOT HW CYXOMOJbHEIe CopTa puca. B roro-BocTtoaHol A3ul pwc Bommel 
B KYJIBTYPy 3&8 HECKOJbKO THCAYeNeTHH 0 H. 9. B CCCP on apanetcH o4eHh 


peBuel KyI_tTy pow B Cpegueii Asun. B Espone puc ctanu pasBoqntp B VII Is.; 
B AmMepike OH NOABHACA TOMBKO B XVII sp. 


TIPOMESKYTOUHAAN FTPYDIA 
Pon Phleum L. 


Phleum pratense LL. — TumModeeska syrosan. 

IIplmbHeBLIe 3epna chepousatbuble U CHerka oBadbuBie (pur. 4). Ux quu- 
Ha focTuraeT 38,8—42,8 vw, mupuna — 31,9—40,6 wu. Jiuamerp nopu 3,1— 
5,1 uw. Rpai noppr uMeeT merkyio BorHUCcTOcTL. Tommuna o6010"KH OKO 0 





@Mnr. 4. Wntnpya 3naKop (Wodehouse, 1935). 


J — OBCAHMIa; 2 — TAMOoeeBKa; 3 — oOBeC (IpOpocTKoBAaH Nopa HM OKpPykar1omlad ee 3H 3MHa); 
¢ — nmonepula. 
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2, ee TeKcTypa BEIpavkenHa cabo. Hapy?kHblit M BHYTpeHHUi CON OOO0TKK 
UM€IOT OJNHAKOBYIO TOJIMIMAY. 

Kak BHUHO H3 THX TAVHEIX, IBIBIeBLIC 8epHa THMOeeBKN MMeIOT OOsL- 
We pasMepbl, UM bIIbWa Apyrux wowesyrx 3uaKkos. Ilo m@opme ona TaKKe 
OIUKe K MbWIbUC MOCeBHEIX, UCM JMKOpacTyWMx 3akos. ITH OcobeHHOCTH 
IDIIbYeBLIX 3epeH THMOWeeBKU OObACHAIOTCA BBeeHHeM ee B KYIbTypy,. 


TOJIEBLIE WJIW JHKOPACTYIMHE 3JIAKH 


JIA AUKOpAacTyMMX 3.1ako0B Opa UsyIena WbTIbAa HCKOTOPHX Apeyeta- 
BurctIeH oBcAnuyeBnix (Festuca sulcata Hack.), Poa nemoralis L., Melica 
nutans 1.., Dactylis glomerata L., Phragmites communis Trin. u Agropyrum 
imericaium M. B., otHocsamuiica k sumenebp (cm. dur. 2—4). Tlprapnenpie 
sepia 9THX 32aKOB NMelwT MHOLrO OOMero. Onn nO dopme cciepontarpunte, 
I COBCPIICHHO MapoOBlijHEle, WI caerKka oBasbuBIC. Jliamerp ux Kose- 
O1etest oT 27,8 10 36,7 wt. PactomosKeHne Op MOTApHOe, AWaMeTp ec paneH 
of 2,1 no 3,4 u. OkorOMOpoRnit Bank HapyRHit, verknit m ysKutt. Hanbo- 
jee MeJIKHe 3epna XapaKtepubl wid f. sulcata Hack. u Poa nemoralis L. 


Festuca sulcata Uack. — opcannia Goposquatas 


IInianerne 3epna HeCKOAbBKO OBaIbUbIe, WWiHa Wx MocruraeT 29,7—34,2 U 
H mupuna — 26,7 — 31,7 u. Tonomenne nopit norapuoe. Tommuna o60c104- 
ki oKoO 2p, wane 1,5. Texctypa o6on0uKH KpyuHOsepHctan, oTue TAUM- 
BAM, PABHOMepHAA. IJNTIK3NHA TONIC IKBNHbI, BCTeACTBNe DTOTO OKOILONO- 
POBDIM BANK chapyskKu cabo BEIeIAeTCA, Kpan ero poBHne. 


Poa nemoratlis L.—- mMatrauk Goposoii 


Iinninyenpie 3epHa cheponfarbnine W OUCNL YacTO CoBepmeHHO mapoBity- 
noe. /[auna ux KomebseTca oT 27,8 0 35,3 wp, mUpuna — or 27,2 no 34,4 UW. 
Ilonoskenne nopm nomApnoe. opi kpyranie, tWamMeTpom oKos0 2—3 p. Oxo- 
AOMNOPOBMH BalnK OOpasoBalt 3a CUeT BHIMAYIBANILA MW YTOJIMeHIT IBN. 
Oodonowka TOHKAA, “are oKOTO 1 W NAN HeECKOADKO Tose. Terctypa o6o01o0u- 
KIl 3aMeTHA B BUTE TOUKOM 3epnHucTocTH. 


Melica nutans L.— vepaosnnik nonnkarouuii 


Tpra.uennre 3epuHa Ooubimeil Yacthio mrapoBIANLe, MNOTAa Ccaerka OBacIb- 
He, WMO J1—36,7 bp, unipuHolt 30,3—35,1 uw. Tops xpyrane, anametpom 
okonO 3B, WiLMEpraecckoit Mopar. Uonosenne mops nonapnoe. Tommuma 
OOOTOFUKM NCCKONEKO upeBbinact 1 pW, ec BHYTpeuHMIt croit nMeeT CTPYKTY p- 
wpe aeMcuTH. Kpaii okomomOpoRoro Baska poBHEIt. 


Agropyrum imbricatum M. B.— upipeii 


[ib ue pre sepHa CTerKa OBAJIBHBIe JI IfapOBiyHbe, B LIHHY OHM O- 
cTuraioT 31,4—37,2 uw, B mupuny — 28,8—34,2 pw. Tlonoxenne nopm nomsap- 
woe, oa pacnodaractcaA Ha OoNee MMpOKOM KONE IWbIUILIUCBOrO 3epHa. JI[ma- 
Metp Topm 2,1—3,4 pw. Okomonoponnii Bank BosBEIMacTcA o4cHh Maso. 
Teketypa oOONOTKIE LOcTaTOUNO ACHAs, KpyUHO3sepHlctan, 

1 Bynxay3 (Wodehouse,1935) yKaszipaet nan Poa trivialis PpasMephI MEWIbIEI OT 22,8 wv. 
Taka ake Bela mpuBonzntes JT. A. Kynpusanopoit (1945). 
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Dactylis glomerata L.— ena cOopnan 


Ilbitbnesnie 3CpHa MOUTH BCerAa WAaAPOBUAHHe, U3peka C1CrkKa ORATLHLE, 
C1400 BapbipyloT B OFepTanuAX i Beaute. Mx yuna Zocturaet 31—36,7 pw, 
a upnna — 30,3—39,1 uw. Oxoronoposniit BaqWK y3Kuit HW OUTIL He BOBBET- 
iaeTCA Ma}, MOBEPNHOCTHIO MbTbYeBoro 3epHa. Tonomenne nopE NoAsmpHoe: 
ee qiametp paBen 2,1—3,4 w. PasqpoennocT, o6on04KN OKOO Nop BETpa- 
mena ciao. Lormuna o6onounn HecKombKo mpensmmaet 1 pw, ce TeKCTypa 
BEI pamena c.1ado. 





Phragmites communis Trin.— rpocrank oOpmnospennprii 


— Ilprbrenpte sepa ecrerka ovactbupre, jeumoit 25,5—36,5 w, mupinoii 
(8 man6oyxee mmpoKoli yacrn) — 22,2—31,6 uw. [omomenne NOpbr TowAp- 
Woe, OHA pachHoToAWeHa 1a GOTee WIPOKOM KOUUE TMELTBHeBOTO 3epHa, Kpat 
IOPbI POBILBLIE, ce WlaMerp Kosedsetes oT 2,1 70 3,6. Oxosonopossit padi 
CHAPYAIL OO-TCE TOHKUI, YOM BUYTPIE MbL-ITBYUCBOTO Bepiray Kpas eTO poBHLie. 
Denery pa o6070uKH eoyTo3epuuetad, OTUCTANBAS, PABHOMEpITAaA. {la6aiogaer- 
cH fo 28% AehorvupoBannbX 10 3% TexOpasBUTEIX IWbTBNeBETX 3epeH. 

Takum o67a30M, 10 pasMepaM, (OpMe IL EPYFuM AWarwocTuueckiuiM Ipusna- 
KAM UPC TABTHOTCH BOSMOPRUBIM OTCAINHTD MWbUIbILY KVABTYPHBIX 31akOB OT 
NOTE TUROpACTYIMEN 2takon, Tandotee Baan WuarHOcTHUCeRIM Wps- 
HaKOM, HO ROTOPOMY BIPLLCTCH IDLTbHa KY-IBTYPHBIX 3.1akOR, ABIINeTCSH Ce 
PasMep, HO BC ARE Up OlpPeAeTeHUsX HCOOXORUMO PYKOBOILCTROLBATHCA 
WH BCOMIE TpYTuMIE UpisnawaMi, CGreqyer Takase YWQtTbBaTh, YTO pa3sMepnt 
HWHLEDIULOBDIX Bepell RYSEIBTYPHbIX 3.7TaKOB {[OBOIbIIO CHIbBHO KomeOTCH. 
Hlourn &B Kanyjom Upenapate, WsroTOBeHHOM 3. peLeHtiroll TBIAbILE KY Ib- 
TYPUBIX 3.1aKOB, BCTPCYaOCh Kakoc-TO, XOTA MW He3HayTeIbHOe, Ko-uTyecT- 
BO HDETBUCBBIX 3CPCH, BO3MOATO HeTOPAsBNTHIX, KOTOPLIC UMeAW pasMepnr, 
a WHOr a HN PopMy, OTNYAOULNeCH OT HOPMATbHBIX JMIA NELLIE WaHHoTro 
bia, UW KOTOpPHTe TO PopMe NpUOAUKATUCh K UbLIbYC MKOpacTy mux 3aKos. 
{LTA MELT AMKOPACTYMPIX 3.1aKOB, XapakTepHo Hawsnuate CTPYKTY prbIx 
QIEMCHTOR (TCKCTYph) Ha BHYTpeHHeM coe obomouKN. Jina oprtpimenoro 
ANAIT3a OTOT ILPU3HUAK HE MOPKCT OLITE UCMOTB30BaH, TAK KAK Y UbLIBIUbT B HC- 
KOMaeMOM COCTOAHINE OH He Beergqa coxpansetca. Kpome Toro, Texctypa WaA 
OOABITNNCTBA BUOB 3aMCTHA TOALBKO pit SOMb,UIOM yBeINTeHHI (10 x 90), 
Mp paccMaTpuBaHN MELIBNDE C MMMCpCHeil, YTO TICR.TIOUACTCH Tpit OOLIHEIX 
aHaslH3ax. 

IInribyesne 3epHa HeKOTOPHIX KYAbTYPHBIX 30akKOB TaKAKe COX paHH 
dACMCHTH CTpyKTyppHr. Tak, HallpumMep, pomRb NMeeT TOHKYW IMITPHXOBaTOCTD, 
INMeHHTa — KRpyUHYI0 3CpHUCTOCTh, GoNce OTYeTIMBYIO, FEM Y MIA Apy- 
THX KYIbTYpuBIX 3aKos. Y pica, Wpoca it copro TeKkcTypa BEIpasKena OVeHE 
c7a60 1 3aMeTHa HOD B BILE paBnoMepHoil 3epuuctrocTH. 

Cpynta KyJbTYpHLIX 81akoB OTNeNAHeCTCH TO TELE OT AWKOpactyMix 
BUNOB WOCTATOUNO TKO. {LIA HEKOTOPHX KYNbTYPHBIX 3TaKkoB (KYKypy3nr, 
PHU, UMEHUEE) WP Xopomeil coxpaHHOCTH BOSMOAKABI ONpeAeacHUA MEIAbIDI 
B WcKomaemMoM cocTosHun. J{IA WEIIbOLE AWkOpacTyNIMX 31akoOB BeTereTBHe 
ee ciaOoli WsyyennocTH MpoUsBoANTE Gomce TouHEIe ONpenesteHuA He mpej- 
CTaBIHeTcA BO3MOKUBIM. IIbtLa MHOTHX BUOB STIX pacTeHIi CxofHAa Kak 
MO pa3sMepaM, Tak I 10 MOp(OOTMM MW He UMeCT CKONBKO-HHOYAb 3Ha4HTeTb- 
HEX pass. Mnorouncurennbie UbIbIeBbIe AHAI3E YeTBCPTHUHBIX OT.O- 
KCHHI NOKa3zali, YTO TbVIbYa 30aKOB B HCKOMAeCMOM COCTOAHITII BCTpe- 
WaeTCA TOBOTHHO WCTO W UHOTAa B OONBUIOM KOMNGeCTBeE 11 B XOpomTelt 
COXpaHHOCTH, j{OllycKalomleH Oomee jJeTarbyoe ee uayyeHne. 


13 Tp. Hu-ta reorpagui. Bit. 77, 
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M. X. MOHOC3OH 


ONMCAHHE ISVIBUbI IPEACTABUTEJEM CEMEMCTBA ULMACEAE, 
IJPOM3PACTAIOI[UX HA TEPPATOPHH CCCP 


(14 Weneit MbIbIeBOTO aHasu3a) 


Hactoamjan padota upeazcraBser coboit HOWHTKY CO3aHHA onpesesH- 
Tela MO HeOoTbMOH Tpynume [peBecuHx nopox — cemelicTBy Ulmaceae. 
PaOota O510a BEINOTHEHA B CIOPOBO-NBIbIeBOI aadopatopnu Mucruryra reo- 
rpapuu AH CCCP. Tep6apunii matepuan ana onucanna Onan B3AT, B OCHOB- 
HOM, B repOapun botayuyeckoro nuerntyta AH CCCP. Initia o6pabartsr- 
BalaCh alleTOAH3HEIM MeTOJOM; 3aPUCOBKU IpOM3BORUANCh pH yBemnuennn 


B 040—600 pas. 


ObIAH MOP®MOJIOFMA TbEIbILbI CEMEMCTBA 


OiiicaHNA WEIAbULI UpexctaputTenelt cemeitctpa Ulmaceae moO Halitu 
BO MHOFUX padoTax no Mopdosorun nobus (Heiinrrant, 1933; Erdtman, 
1943, 1952; Wodehouse, 1935; Camoitmonuy, 1950 n ap.). Oquako oTn onmncanna. 
HOBOTHHO KpaTKue UW He BCerAa TalOT BOBMOMKHOCTH Vepeliti K BUAOBEIM ONpe- 
mesleHuaAM. 

Ilninpya Upeactapnteneit cemelicrna Ulmaceae pecbMa XapakTepua Il 3Ha- 
MUTCIbHO OTAUYACTCH OT MLAB [pyrux WpeBecnsx nopos. Iponsnenennoe 
HaMI HeTaTbHoe OUNCanHe Mophosormu ub poxop Ulmus L. (U. laevis 
Pall., U. suberosa Moench., U. scabra Mill., U. foliacea Gilib., U. pumila 
IL., U. propinqua Koidz), Zelk ova Spach. (Z. carpinifolia (Pall.) Dipp.) u 
Celtis L. (C. sinensis Pers.) woka3aio0, 4TO B Upeqemax sToro cemelicTBa Kak 
MbIIbYa POFOB, TAK U MWhWIbWa BUAOB UMeeT YeTKHe pa3a1naHA. 

B ocnopy XapakTepucTukn UbIAbIE POAOB U OTHENLHBIX BUNOB OBI TOTO- 
ARCHLI CleMyIOMNe AMaTHOCTuGecKHe MpWsHaKH: MOpMa IbIAbIEBHX 3epeH 
B MONAPHOH WpoeKWUNH, XapakTep CTPyYKTYPH IK3MHEI U ee TONMMHA, pacno- 
ToKeHHe WH KONNGeCTBO Top, POpMa KaHala NOpH. 

lnimblja mpeyzcrasuteneii cemetictsa Ulmaceae Oe3s00po3qHan I mMeer 
B oOmeM chepongzanbuyio djopmy. B G6oKosoit NpoeKUMH OHA OKpyran nwa 
HCCKOIBKO CINHOCHYTaA TO NOApHOM ocH. B monmapHolt mpoeknun dopma 
3epeH KoeOMeTCA OT OKPyraAoll 10 MHOFOyroNbHOli (B 3aBHCMMOCTM OT KOuH- 
“4CCTBA NOP H YeETKOCTH OKOAONOPOBOTO BaanKa). HownyecTBo nop, no Ham: 
JaHHbIM, kosteOTeTes or 3 jo 6, mo yrasanuam Bynxay3a (Wodehous, 1935)— 
oT 3 yo 7, a 10 Mannpm C. P. Camoiinosna (1950) — or 3 no 12 (Ulmus ame- 
ricana l,.). : 


13* 
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llophi pacnonomenbl OKBATOPHAIbWO, 3a HCKAIOUCHUCM LUDIAbUEE poa 
Celtis li. u Bua Ulmus americana L., y Koropoit ont MoryrT OsITH paciodio- 
ACHbE IKBATOPHAILHO HIN Moryt ObitTh pa3s0pocaHhi U0 BCC TOBE pXHOCTH 
sepua. Ilopht oBOI_bHO KpyHube, B Wane WMCIOT OKPYFAyWO WAM OBAAbBHYIO 
d@opmMy, Kpast ux vacto veposnnie. Umeerce uwopopan MemMOpana, cTpyktTypa 
KOTOPOL B OOABUINHCTBE CIydaecR YeTKAN. 

JK3MLA [BYNC1OlHaA, OLHAKO Ip padovwem yBesUYeHH OOa CIO HE BCC- 
ra YeTKO BUT. ITM, BEPOATHO, OObACITANeETCA VRazaune C. P. Camoitsropny 
(tam ske) Ha Hamaue y mpribup Ulmaceae Toukoii OM MOCMONHOT ORBIT ILM 
TOICTOIL J[BYXCALOHHOH. Y Kpakt WOp vk3IHA OOpPasyeT 3aMeTHEIC YTOJMEHIL, 
BUAANC BUALMbIC RAK OKO-LOMOPOBLHT Bast, OcoOeHHO OTUCTILNBO 9TO MOZKHO 
wad.iojlath vy U. laevis Pall. u Zelhkova carpinifolia (Pall) Dipp. Morya oxono- 
WOpoBoe yToJuTemue oK3ttubE orcyretByeT (U. pumila L.). Crpyrrypa akan 
BeCbMa ChoeoOpazna. Ona WpescTaBlena N3BIINCTLIM (pepe pub WI C1a60- 
peubedunM), Kak vy OowbinmictBa Buon pona Ulmus L., uum suenctnim pu- 
CyHKOM, kak y pojia Celtis L. u Buga U. propinqua Koidz. Cymectnyer 1 
nepexowadt crpyktTypa OT AYCUCTOH KR UBBUJHICTOH, Kak y WbLTpyb Zel/ova 
carpinifolia (Pall.) Dipp., Tye ue wee s4eliin BaMKUYTHE NH OOpasyIoT U3BiI- 
THASI, CINBALOMINeCH OKOAO [OP B MONOATNTHOC YTOUNICHHe OKOMOTOPOBOTO 

ATHKA,. 

Ilo mueniuo Byrxaysa (Wodchous, 1935) crpykrypa dK3NUHbI y WbLIbILBT Ce- 

MelicTba Ulmaceae mpeyctaprdet coOoil ByaBlenHOCTH Ha BHYTpeHHell 10- 


BeEPXHOCTH, KROTOPHe MpocBeyUBaIoT CKBO3L IKBUHY B&B BUAC U3BINIHCTOTO WI 
AueTICTOrO pueyuka. 


Hertou (et Ope ecIeCHHA TDKIDYbt BIFLOB pooja Ulmus L. 


(PasmMepnt (anbl B OMIKpPOUHAX) 


4. CTPYARTV pa OKBWNADT smeneran, ueThat. . 2... ee... UO. propinqua Koidz. 
QO Crpyktypa ORBIT W3BUIICTaN, YCTKAH WIM HeyeTKaH .. st I a hom, pe 


AK3UHA V UOp YTOIULCHHE HE OOpasyer. CrpykKrypa Ih3nAbl MeCIIKOU3BUIMCTAAH, He 
BCCT{a OTUETSUIBAA ITIP PAOOUCM YBCUMYCHHH 2 6... ke ee ee ee ee eee OS 


IK3NHA OOPasyerT WHI He OOpasye>r YCOUMMCHIGE Y Wop. Crpyetypa IK3MBL ee 
HOWMBBHIMCTAT, Beer{a UeTKas Wp padovem yBecmucHan Sh, Bae 
Oo, J[ByXc210nHOcTh OK: SHAD VeTRAT, OKSHHA jLOBOIbHO TOACTAM, 2,0— 3 0. Mopar poke 

HbIc, aMeTpoM 3,5—4,2. apa ype IOPpOBOM MeMOpaHht weTKan . . 

° « * e . ° * . . « e ° . « . e ° e . J s ° . 4 ° » . e s U7, foliacea Gilib. 
QO (|ByXCNOUBOCTD ORIN HeyeTKaHt, 9KBNHA Oosee ToHKaN, 2,0—2,5. Tloptr 3naun- 

TOIDHO Mebuc. CTpykKTypa MoOpoBol MeMOpaHb We Bila up padouem y Bemuue- 
FTI wx, 2a ce ete, ah Ge ie eth ier aa BR BS Seth Sele a ce Ge 3s SS. pemila: ds, 
(2,0) Vrosmenire ok3nBE Y Kpan Wop 3iaurreybuoe. . . . . . .U. laevis Pall. 
YTOMLCHUC IRINA Y Kpaw WOp HesHayHTebHOe Tit COBCCM OTCYTCTByeT. . . 2. 9 


CTPVRTYpa OKBHHEE KPYUHOA3SBIANCTAM, KPABMU3Ha T3BICIM He3sHaytenbwan. To.1- 
WHHA OnEnAL 2,8—3,8 2. 2. 2 we kt te we tw wt tlw tw sd YU, Seabra Mill. 


QO Crpyrtypa oKBnHEE oOpa3oBana Gocree MCTRIIMI W3BHIMHaMM CO 3Ha4HTCcILHOW 
RPHBUBHOH, TOUNDUTHA oKRBHNBT 2,0—2,8 . 2... 2... ew  U. suberosa Moench. 


“ 
~ 


if 


a) 


tt Os 


MOPOOJOPHS! Ub LIbY bE POA ULMUS L. 


Ha tepputopuu CCCP mponspacrarwt 12 BiyoB atoro pona. 

(opMa ILVIbWUeBLIX 3epeH Y HCCACHOBAHHULIX HAMM BUAOB B IOTApPHONM mpo- 
CKIUM OKPYIIO-MHOTOYLOJbHaA WIN, YTO 6BrBaecT pee, OKpyruan. B OoKo- 
BOH MpoecKIMM POPMa WHIVIbIUeBEIX 3CPpCH Oba bNaH, HECKOIbKO CIIIOCHYTAA 


mo nomapnolt ocn. J[WamMeTp B To.ApHOH Mpoekmt KoNeb6reTca oT 28,8 TO 
37,3 [. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


OMMICAHIIE IIbbeu bib MPEAICTABHTEJLEW CEMENICTBA LLMACEAEL 189 














Ilo qannpm C. P. Camoitnopire (1950), pasmeps mpratnnessrx 3epeH Koue6- 
‘HOTCH IPUMepHO B TCX me Mpeyedax, XOTA MBINHIA oOpadaTHBadach ne ane- 
POTMSHDIM, a UleTOFHBIM MeTonomM. [lope pacuosmo Kenn IKBATOPHAIbHO 
(kpome U. americana L). 

Kosmmuyecrso nop y NCC.7TCHOBAUHLIX BIOB KoTe6NeTCH OT 3 0 6, vane Berpe- 
4aYOTCA YETHIPCX~ I NATHMOPOBHIE IbILICBEe 30pHa. [opp Rovorbno Kpynune, 
ANaMetpom oT 2,7 40 4,2 w oKpyraoil nm oBpareHois opmar?. MemOpana mop 
HMCCT NOBOLHO YCTKYIO 8eEpUCTYIO CTpyKTypy, B HEKOTOPHIX CLyYaAX peTHEd- 
ny. Kanal mop ne Beerga xopomro MpocMaTpiBaetcs, M@opMa Kavasla He 
MILT ApMIeckad (BOTANIC OT ITbLTEILLE posta Zelkoua Spach.) if HecKounno 
CyKUBAeTCH B IUCHTpe. 

JK3HHa ABYXCIOUMAA, OANAKO pil padouers YKOIUYCHIEL JBYXCAOMHOCTE 
We ¥ BCX BINTOB OTHETAHBO BHA. Csroit saKaIAH TOILE CO; INTIRBUEBI. 
Tonmuina dIk38nHLT KomedbseTCH OT 2,0—2,2 w (U. pumila LL.) qo 2,8—3,2 
(U. laevis Pall.). VY xpan NOP OKBINTA MOMRET YTOLMaTLes, OOpasya oKosto0- 
pon Batun (U. laevis Pall.) nan, uaodopor, rpurndateca k nopam (U. fo- 
liacea Gilib.). B uexoropmx exy4anx HCPeXON IKBUNBIK WopaM WOU ne Hapy- 
WaerT OKpyT1oro KonTypa sepa B UOmApHOIt Mpoenrutr, Rak, jalpliMep, y 
MBLIENE U. pumila L. Crpyrrypa oKsumet W3BMaICTas. Y Wb tbibl TaRirx 
BUOB, Kak Ll’, laevis Pall., RPYMHOUSBILINCTas, perbeduas, y mbt U, pu- 
mila .., U. foliacea Gilib. — MCTROWSBIMNCTAA, 1e BCerla OTICTINBAN IPH 
padouem ysemnyennn. Ackstouenne TpetcTaBiaer cooolt mpripya U. pro- 
pinqua hoidz., y Koropoit CTPYRTYPa OK3INNEE Ne W3BILITCTaN, a KPVUHo- 
AYCHCTASI, 


Ulmus laevis Pall. — Baz reangnii 
(pur. 1, pre. 1) 





Mecro copa: Mockosenan 1 Baanmirperan obnacrti. 

PopMa THILUCBHIX 3epeH B NOTAPUOM MPOeCRILT OKPYT-10-MHOFOYro.tbuast, 
ROJUMECTBO YIIOB MOskKeT ObITH 4 Wt 5, B BARMCHMOCTIE OT KOMNYECTRA nop. 
/[wamMetp B HouApHOl! Mpoexruin or 28,8 no 39,0 n. B Goxoxoii mpoeripnt sep- 
Ha OBAIbUON POPMBL, MeHee CINNOCHYTHI 110 NOJAPHOHW OCH, YeM Y Upyrux BI- 
4oB. Beanunna nozspnolt ocn — 20,0 — 30,5 pw. Komnuecrso mop kKose6- 
netca or 4 no 5. Uame setpeyaercs NATHUOpOBaH WbIIbBYa. [lopsr ToBomBHO 
Kpynupe — 3,2—4,2 u pn maane OKPyriou, HHOTAAa OBaIEHOlt dopmn. Ha xHe- 
KOTOPHIX 3e@pHaX KPa DK3NHLI Y MOP COMKHYTHI, 1 Kanan TOP WOUTI HeImpo- 
cMatpiiBaetca. MemOpana nop umeer 3epHucTy!o CTpyktypy. C maMepcneit 
MOMRHO BHACTH, YTO OTNCIbHBIC BCPHA IMMeTOT pas.TITHAyIo BELINNMTY 1 pacmno- 
JOVKCULE HepaBHOMe PHO. 

JK3UHA NOBOABHO TocTat, 2,7 ~ 3,0 UW, AByxcrolinoct, “eTKas WUT He- 
yeThaH. B orange or :pyrux BuzoB y toraibip OU. laevis Pall. ax3na x HO0- 
paw 3aMeTuoO yTO/Mena B BUAe OyropkoB. Ith GyropKn oOpa3zonanbl, B OCHOR- 
HOM, C10CM oHaK3uINbT. B maane oto yroamente XOpomo WpocmaTpipaetcst 
B BHC OROTOTOPOBOLO Ballimka. Napakrepnoit oco6ennocrnio TIBLIBUBE OTOTO 
BATA ABTACTCH KPYTHOUSBILTICTAH CTpyktypa ok3nHE. U3pnairun 3a 
TCTBHOH TOSTHINIUBET, HO HCOOALMOIE KpuBisnp. Caeyer OTMETHTL, 4TO MbIIbIta 
obBemMMAApa 13 MocroscKoit odsaeri wena CTpykTypy ¢ OotbMell KpPIBIBTOTI 
HSBILUTT H Ha HEROTOPHIX WbLTDNCBMX BepHaxX ATeITRIT OBL TOUT 3QMKUYTHI 
(pur. 1, pace. 1). Crpyrrypa jonomnio pelbeprasd, 1 MOITOMY KOHTYP 3epna 
3aMevTHo Oyrpiuerstil. 


* B vex cayuanx, Korga WOpEt NETbIteROrO 3CPHA MMCA OBATBHY!O PopMy, uaMepsAAcH 
UX OOADHTION {taaMeTp. 
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Mur. 1. Huabya pogon Ulmus L., Celtis L., Zelkova Spach. 


1 — Ubnustlaevis Pall.; @ — a3. m3 MocKosckou oOJ1., 6— aK3, M3 Bs1a Mi pck off OOf., @ —— dJIEMCHT 
CTPYKTypbl; 2 — U. suberosa Moench.; 3 — U. scabra Mill.; 4 — U. foliacea Gilib.; 5 — U. pumila 
L.: 6 — U. propinqua Koidz., @ — 9leMeliT CTPyKTYPbl; 7 — Zelkova carpinifolia (Fall.) Dipp.; 6 — 


Celtis sinensis Pers. (1pm pa3HOM yBelmue HMM). 
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Mur. 2. CoppemMenusie apeasin: 


iI — Ulmus laevis Pall.; 2 — U. suberosa Moench.; 3 — U. pumila I. 


U. laevis Pall. mpou3pactaet B IMM pOKONHCTBeHHEIX Il XBOMHO-WMpoKOmUcT- 
BCHHBIX JecaxX, Ha ceBepe B IPUpeYHbIX LIM POKOMMCTBCHHO-XBOMHEIX. 

OONacTtTbh pacupoctpaneunua. CCCP: cenepyan rpanuna 
upoxoyut wepe3s Hapembcnul mepemeer, Ilerpo3sasogck, Ulexxypcr, Boazor- 
ny, HKupos, Ilepmn, Caepanoncrn, 3a Ypan He nNepexoquT, Ha wore apeat jo- 
xoxut fo Capatona u Jinemponetposcka, 3axBaTHBaeT HKpsim, Ilpemkas- 
Kaspe (pur. 2). 


Utnius suberosa Moench.— saz npodKnospiii 
(pur. 1, puc. 2) 


Mecro codopa: Hues, ApMeHuaA (CYMIe@CTBEHHEIX Pa3IMUNM bbb 9TUX 
AByX 9K3CMOJAPOB He OOHapy?KeHO). 

(opMa IIbINbIeBELIX 3e€peH B NOMAPHOM MpoeKWUH MOUTH OKpyraan, a He 
yraopatan, Kak y U. laevis Pall., Tak Kak 9K3HHa y Op yToamenuit ne 


1 OG6uacTb pacupocTpaHeHHA STOTO Bua, a TakKKe OMNCAHHHX jJallee, NPHBOAUTCA 
uo Kare «JJepeBbA MH KycTapHuRn CCCP», tr. 2 (1951). 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


19? M. X. MOHOCSOH 





OOpasyeT, BHCKOTOPHIX CYYAHX MHOTOYTOULHLIL KOHTYP TOUbKO ClerKa WwaMe- 
uyaetcn. JinamMetp B TOuApHOo mpoexmmt 30,0—37,0 nt. B 6okosoit upoeK uu 
(POpMa BepeCH OBAJIbHaA, CHJIBHO CIMOCHyTaH TO TouApuol ocu. Bennanna 
HouapHolk ocu 23,0—30,0 u. HKouwaectBo nop kome6aetcs oT 4 no 6. Uame 
RCTpewacTcsA HATHMTOpOBAs WbIbua. DopMa Top B intane OkpylilaxH, Kpast Wx 
yacto HepoBuble. Jiiamerp mop 3,0—4,0 u. Kanada nop OBOTbHO IH pORAH, 
HO B ONTITCCKOM CCUCHILE HC BCer{a OTUCTINBO MpOCMaTpUBacTCA H3-3a He- 
sloctaToulLoll upospaunocTh OKBnNLT. Crpykrypa nopopoli MeMOpaubt Janke 
C UMMepcHell ne Beer a OTICTANBAaH. 

Jnsuna Toupine, uwem y U, laevis Pall. (2,0—2,7 w). Ji pyxcuolinocrh ok- 
BUUBL OTUCTIUIBO BUNA TOIDKO Y HEKOTOPLIX WHLIbBYEBLIX 38epen. CooTHomenie 
CJLOCB TAKOC WKE, Rak Wy TrEntbbl U. daeris Pall., cao sn gak3nubl 3na4dnteJb- 
HO TOILE CHO ORTIKBUED. Caeryer otrmetuts, uto C. P. Camoitnosua (1950) 
VRa3btbacT Ha UHOe COOTHOIMCHIC CTOCB OK3UTDL Y WHIbUL ITOTO Ba (c.1Oil 
OKTIKBIUNbI, WO C@ MHeHINO, TONIC CIO oeK38nNDT). AK nopamM ak3nna yTO.A- 
Henin He OOpasyer, WW cecal OOpasyer, TO OVeNb HE3ZHAdUTeAbUOe, MOVTOMY 
OROAONOPOBHIL BATIK WIOXO BEIpPAKeH. CrpyhkTypa 9K3UHbE CUIbHO MU3BILTIE- 
cTasl, HO McHee deTKan If peaped@uan, uem y U. laevis Pall., W3annaunp 3Ha- 
YNTCHBUOH Kpmpnsnbl. Ronryp 3epHa lous riaqKN WM coerna OyPpucTHll. 

U. suberosa upenctansrset coboi naudosmee KcepoduTHblil BH BABB; 
pactTeT B WIIPOKOANCTBeHNBIX WecaxX MO CKOWAM OBparon, NO onymkaM, B Ky- 
CTAPHIKOBLIX 3apOCHAX. 

OodmMacTtTh pacnpoctTpaneuuaA. CCCP: crennaa Wm aAecocrer- 
Han sont Enponeiickol vacti crpaHpr, Hppm, Kanikas; dataquasd Eppona: 
Cpensemuomoppe; Manan Asus (cm. dur. 2). 


Clmus scabra Mill — Bas mepmaspiit went iM TopHbut 
(pur. 4, pre. 3) 


Mecro c6opa: ‘TyubcKan oOsacTh. 

MopMa MHIbUHEBLIX BCPCH B MOSAPHOM MpOeKWHIL OK Pyrl0O-MHOTOYLoJbilas, 
yrioBaTocT,D BbIpankena B Ooupmeit cretienn, uwem y U. suberosa Moench. 
Iinamerp B ToTApHOn mpoeknun 33,3—37,3 uw. B Ooxosoil Mpoekuunm dopma 
3epCH OBaIbuaH, 3HAaUHTCAbHO CHIOCHyTaA To WouApHoik ocw. Bennunua 
nosaApHol ocu — 25,0—30,0 pw. Honnyectso nop KomedueTca oT 4 20 9. Dop- 
Ma HX OBaIbHaA HAM OKpPyrian, WuWameTp AocTHraeT 2,7/—3,7 w. Llopospas Mem- 
Opana NMecT JLOBOALHO YeTKYIO 3epHUucTyH cTpyktTypy. Kawaa nopi oBoNE- 
HO y3KHii, B ONTHYeCKOM Ce4VeHHU Ne BCeT Aa OTYETINBO NPOCMATPHBactcA H3-3a 
Malou MpospauHOCcTIL IK3IHE. 

Jk3uHAa TOMO 2,7—3,7 Ww, ce [ByXxclolHoe CTpoeHiie He Ha BCX IDI b- 
TeBbIX BepHAX OTYCTINIBO BIAHO. CrOH IUAIKBMIEI 3HAYHTCILHO TOJINTC C10 
IKTIKBUNDI. Y Wop OHa OOpasyeT WHOA HeE3HAYUTeALHBIC YTOAMeHNs, OF1a- 
KO B OouPINMHCTRE CyuacB yTONMeHHA OTCYTCTBYIOT. CrpykTypa OKS3ITBEI 
KPYNHOUSBHINICTAN, MW3BILINHDE Gomee 4weTkue WH MeHBINCH KpPHBH3HEI, UeM 
y U. suberosa Moench. B skratopranpnoll upoekWul B OONacTH op CTpyk- 
TYPaA OK3HHLI CTANOBUTCA McHce UeTKOI UW perbem@uoli. Koutryp sepua Oyrpu- 
CTBT, TAK KAK CTPYKTYPHLIe OOPasoBaHUH JOBOJILHO PCILCPHEIC. 

U. scabra Mill. pacteT B ToiiMeHHDIX IT W1aKOPHELX HIPOKOMUCTBCHHBIX 
Il CMCHIAHHDIX secax lo OeperamM pek It o3ep, WacTO BO BTOPOM sipyce jyOoRLIX, 
CIIOBEIX It OYKOBHIX JecoB. 

O6Omacth pacnpoctrpanenus. CCCP: cepepnad rpannita 
HpOxomutT uepes wooxeHyIO uactp HKapeascKkoro nepenreiixa, Ilerpo3anogcr, 
Bonorny, Yerwr, pepxuee Tteyenue p. Barkn, Hep, woornee Crepraorncna, 
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(Mur. 3. CosppeMeHHEe apeadst: 


17-— Ulmus seabra Mill.; 2 -- l. foliaceae Gilib.; 3 — UL. propingqua Koidz, 


3a Ypail He 3axOMUT, Ha ore yvepHOseMHol 30HbI AOxoUuT Wo Caparora u ,LHe- 
TpoleTpoBcka, 3axBaTpiBact KppmM 1 Kaskas; Ckanaqunapnia; Cpequas Espona: 
Bankanp; Maman Asus (pur. 3). 


Ulimus foliacea Gilib. —sBa3 aucropatblii, GepecT Wit Kaparay 


(pur. 1, pic. 4) 


Mecro céopa: r. JHeupomerposer. 

(DopMa MDIVIbUeBLIX 3CpeCH B MOMAPHOH MpOeKM ORpyTlat MAI pene 
OKpYFO-MHOFOYTO.AbHasH, TAK Kak OK3NHA We OOpasyeT yTOMMCHINE B OO-TaCTH 
nop, M vTO He HapyluaeT OKpyrsocTu kKontTypa 3epHa. Upipya WoBoabHO 
KpylHas, JWametpom 33,7—37,0u. B OoKoBoit mpoekmiit opMa sepia OBATb- 
Ha, HCCKONDKO CILIOCHYTaA Ha HOMApHOH ocn, BesruaiHa WO.AApHOu OCI — 
28,5—31,5 w. [opr onpyraoit POpME, UX KOUMVeECTBO KOMCOAETCA OT 3 0 9, 
uametp mop — 3,3—4,3 1, Kpaa ux posure. Mopopaa memOpana leet 
3ePHIICTYIO CTpyKTYpy, pacnouoAeHHy!0 MO Mepudepun MeMOpanbr MW OTUCT- 
ABO BUUMYy!0 TOAbKO C HMMepcHell. Hanad HOpbl AOBOILHO YeTKUM, 3aMeT- 
HO CysKUBAaIONicA B CpeqHel WactTi. 

JIk3nna ToIMMAON 2,5—3,0 pW, Ha MIOTIUX MBUIbIeBLIX 8CpHaX XOPOUIO BILE 
HO Hpornbanne COM ORTIK3GIHBE K WopaM. Takoe cTpoeHve Nop XapakTepuo 
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WWI ULVIbIb OTOTO Bua. J[ByYXCNOWHOCTh JK3UHEI JOBOILHO YeTKAA, COOTHO- 
mene C1OeB TAKOe sKe, KaK y WpewbiyuMx BuyoB. Cuoli SHAIK3MHERI 3HaUll- 
TCILHO TOWNE COA OKTIK3HHBI. CTpyKkTypa IK3MHL MeJIKOU3BUNMCTaA, pu 
paOouem yBeluyeHHu eyBa 3amMeTHan. Ilo dopmMe 3epHa UN CTpyKType IKSIHEI 
WbWIbAa CxoqHa c mpbyoit OU. pumila L., oramaaach oT locuwequen Wuamet- 
poM Top H TOAnMHOL ak3nHE. KHouTyp 3sepHa riayqKuit. 

U. foliacea BerpeqaetcA B CMCIIaHHbIX UIMPOKOJMCTBeCHHLIX JIecax, OCO- 
OeHHNO HA ANTIOBMAIbHBIX MOUBAX B NOMMAaX pek, B ropax, B pedUbIX AOMMHAX, 
B CTCHHLIX palioHaxX — B OBpasKHDIx JIecax, na Habkase — B JIecax Ha J1O- 
BOXLHO CyYXUX KapOoHaTHBIX MOUBaXx jo abc. BEIcoTHE 1500 . coBmecTHoO c jy- 
6omM H rpadom. 

O6OmacTh pacupoctpaneunua. CCCP: cenepHan rpanuiia 
apcasa mpoxonzutT uepes Hues, Uecpnuros, Kypcrx, Bopone, toxmuee TamOona. 
Ila Bocroxe foxognT fo Kyit6nmmesa 1m Capatosa, 3axoquT B Kppm 1 na Kas- 
Ka3; Cpequsa Epspoma: Anrausa; touxnas Eppona; Banmkans; Manag Asis; 
cespepHnlt Mpan (dur. 2). 


Ulmus pumila L.— BaA3 DpuseMUCTHIN Wi NIbMOBIDIK 
(pur. 1, pyc. 9) 


Mecro cOopa: SadaitKaarbe. 

MopMa IIBIVIbICBLIX 8e€PCH B MONAPHOM WpoeKMAH OKpyriad, BRIMYKAOCTh 
TlOp MOUTH COBCeM He HapylmaeT OKPyLIOCTH KOHTYypa, TaK Kak 9K3uHA He 00- 
pasyeT yTrommenuii. J\uamerp B noltapHoit mpoexnun 27,0—36,0 uw. B OoKo- 
BOH Ipoekuui MOpMa scpeH OBaIbHaA, HECKONbKO CIMIOCHYTaA 10 TWOJAp- 
nol ocu. Benwanna nomapHoit oom — 25,0—32,0 uw. Hoaugectso nop Kome6- 
aetca or 4 fo 6, uamle BeTpeyaeTcaA ATUUOpoBad mba. lop FoBoubLUO 
Me€IIKIC, OKPYIIbe WI OBAIbHBIC, WIOXO OFpaHU4CHHHIc, TAK UTO UX AHaMeTp 
TOUHO M3Me€puTb He yyallocb. Ilopopan MemOpaHa up padowem yBeanueHnn 
TaksKe LOUTH He MpOCcMaTpMBaeTCA, CTPyKTypa ee MCJKOTOUCHHAA. 

JK3HHA JOBOIbHO TOHKaA — 2,0—2,5 uw, AByXCJOUHOCTh ce BELIpaKcHa 
HeveTKO. Ha BceM IpOTAPKeEHHM VK3MHA paBHOM TOMMUHB. CTpyKTypa IK3HHbI 
MCHKOH3BHIHCTaA, Hepedbed@uanA, HO 3aMKHYTHIX AYeeK He OOpasyeT, 1 60- 
mee uetkan, uem y U. foliacea Mill. Kontyp sepua raiaakuit wim caerka Oyr- 
puctTiiit. 

U. pumila L. upou3pactaet lo CyXUM MecuaHO-KaMeHIICTBIM MOUBaM B j{0- 
JUHAX pek HW 00 CKIOHAM, MHOTAa Ha CKadax. 

O6mNactTh pacupoctpaneunua. CCCP: Boctrouwnaa Cudups 
(Sa6aiikante), Jlannbanit Boctrox (Amypckan o6macth, toxKHan wacTh Xada- 
posckoro kpax, [Ipumopcknit Kpai); Huta; Anonus; Ropes; cepepHad qacTb 
Mouroascroi Haponxnoii PecnyoOunuKn. 


Ulmus propinqua Koidz. — Ba3 cepoupiit 
(pur. 1, puc. 6) 


Mecto coopa: Jlanpbyuit Bocrox (iIpumoppe). 

(DopMa IIbIbI[eEBLIX B3e€PCH OKPYFIO-MHOTOYrONbHaA WIM MHOTOYTOJbHas 
(COOTBeETCTBEHHO YNCIY Top WATH-INecTuyroubHad). JiwameTp B TOMHpPHOU 
npoekynu oT 30,0 go 37,0 uw. B OokoBo mpoexnun dopMa 3epHa OBaIbHAaA. 
HKounyectso nop 5—6. [lop FoBONLHO KpynHble, OKPYrioi UNM OBAIbLHOM 
d@opmir. Haval Mop JOBONbHO DIMpOKMM, He Ha BCeX TIbIAbUeBLIX 3ePHaX OT- 
YeTIHBO BUCH. 

OK3HHAa BYXCloWHaA, TOMMMHOK 2,4—2,6 u, Hapy*KHbIt cron Gomee TOH- 
Kult. B oOmacTn op 9K3MHa HeEMHOTO yToONMmaeTca, XapakTepHow ocobeHHO- 
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cTbio npIbyb OU. propingqua Koidz. ABAneTcaA crpyKTypa 9K3MHEI, KOTOpan 
WpeACTaBIeHa BAaMKHYTLIMU pasHOBeAUKHUMU sAueiikKaMN. CTeHkKH sueecK 10- 
BOILHO TONCTEIC H pebedulie, B pesybTaTe wero KOHTyp 3epHa OyrpucTHit. 
Takad CTpyKTypa 9K3IInbE pe3ko oTmuaaeT upipiy UY. propinqua Koidz. 
OT IIBIILULI LPYIHX BUOB TOTO pona. B upegenax cemelictsa Ulmaceae cer- 
yaTasl WI AYCHCTAN CTPYKTYpa IK3UHBI BCTPeyaeTCA Y MBIWIbIEI poya Celtis L. 
MW YaCTHUHO y MbAEYDt powa Zelkova Spach. OgqHako xapakTep ceTuaTocTH y 
U'. propinqua Koidz. uHoit (cm. o6mjee onncaHe NELIbILb cemeiictBa u dur. 1, 
puc. 6 1 7). 

U. propingua |.. pacteT B pewHLIX JOJMHaX, HA PCEWHHIX OCTPOBax, M0 rop- 
DIM CKIOHAM, Wa WecwaubIX TpwBax, B CM@HIAHHBIX JlecaX Il Ha OTKPLITEIX 
MecTax. 

O6uactTLh pacupoctpaneuna. CCCP: Boctoquaa Cnonpp 
(noctounan wacTL 3abaitkanbs), Jlanpunii Boctror (AMypcxan oOmacts, IIpu- 
Mopennii Kpait, Caxanun, Hypnanckue octposa); Monroapexan Hapognaan 
Pecny6anka; Hirai; Amonna (cm. dur. 3). 


MOP®OJIOFMA TbUIbIbE POA ZELKOV A SPACH. 


Pog Zelkova Bxatouaert 6 Bugon, pacnpoctpanenunx B Asn H Ha HaBKkase. 


Zelkova car pinifolia (Pall.) Dipp. — 73eapKospa rpadoucTHaAa 
(pur. 41, pue. 7) 


Mecto cOopa: Kytaucu. 

Bata uccieqoBana MbIbia FByX 9K3cemMussApoB Z. carpinifolia (Pall.) 
Dipp. CymectRenHbie pa3iugnA B MOP@ONOTHU UbWIbIB ITUX IK3SCMIVIAPOB 
He ObIIH OOHapyKeHH.DopMa NMILMTEBLIX 3epcH B NOUAPHOU MpoeKWM OKpy- 
YJiO-MHOTOYFOJbHaH, B 3aBHCHMOCTH OT KOmMuecTBa op. llbi5ya KpyoHEXx 
pasmepos, yuamMeTpom 38,7—43,2 uw. C. P. Camoiizopua (1950) yKasbrBaer Ha 
HCCKOIBKO MCHLUIMe pasMepb WEIbIb! (27,0—33,0 uw co cpeqneli BerNaNHot 
28,0 uw), ¥TO cBA3aHO C OOpadOTKO! MBIT WeOUHLIM MeTOJIoM. B OoKoBon 
NpOcKIiN MOpMa 3epeH OBANbHAaA, HeECKObKO CHMCHyTaA TO NOJApHOH 
oc. [lopsr jjonompHo Kpymupre — 3,7—4,0 uw, Wx KoNWYeCTBO KoJeOneTCH 
ot 4 j]0 0, YeTKO OFPpaHIUYeHHbie, OKPYIMOl WA OBANILHOM POpMbl, YacTO Cc He- 
POBHLIME KpaAMu. Kanal nop B ONTHYeCKOM CeYeHHU YETKHU, WUIMHApuye- 
CKMH (B OTANUHe OT UBIbIb pota Ulmus L.). Crpyktypa noposolt MemOpaHEl 
yeTKasH, KpyNHOsepHucTas. 

IK3HHAa OBONBHO Tolctan — 2,7—3,2 U, K TopaM 3aMeTHO yTOJmMlaeTcsA, 
oOpasyx Oyropku, BbIPasKeHHHIe HA OTJ[CIbHEIX UIbIIbICBLIX 3epHaX B pasHoOM 
ctenenn. QO6a COA IK3SNHbBI HOUTH paBHOM TOMHAEI. C wMMepcHeH MO?KHO 
paccMOTpeTb, YTO COW DHTOK3UHEI BO BIYTpeHHeM YacTH paculleHAeTCH Ha 
Ba COA, OMHAKO UpH padowem yBenm4eHuM ITO He MpocmaTpuBaetcA. CrpykK- 
TY pa SK3HHEI WpesqcTaBlsaer coOow NepexoMHbIii TUM OT AYEHCTOM K H3BUANCTON. 
B nOuApHOi MpOeKUNH OTYCTIMBO BUAHEI 3AMKHYTHe HW HeE3aMKHYTHe AGeUKN, 
KOTOPhIe K WOpaM TepexogAT B U3BUJIMAH, CAIMBalOlMecA y NOP B MOHOJMTHOe 
yToulmeHne OKONoMOpoBoro BaduKa. Takoe cBoeoOpasue CTPyKTyPhI 3IK3HHEI 
Il KPyYWHble pasMeph 3epHa OTAUGAIOT MEIAIbILY posa Zelkova Spach. oT UMIbIEB 
JIpyruUx poOAOB sTOTO CeMeHCTBAa. 

Z. carpinifolia (Pall.) Dipp. pacrer Bmecte c qy6om, acenem u rpa6om, 
pewko oOpasyer uncTHe HacamkyeHud. B 3sanayquHoli ywactn dakaBka3bA NOAHH- 
maeTca no 300 wm, B patione Jlenkopanu jo 1200 ™ Hag yp. M. 

O6OmacTh pacunpoctpaHeuua. CCCP: ioxnan yacTbh 3anal- 
Horo dakaBka3ba, Hapadax u Jlenkopanb (ur. 4). 
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nr. 4. Coppemenubie apeadn: 
I — Celtis sinensis Vers.; 2 —- Zelkova earpinifolia (Pall.) Dipn. 


MOP@MOJOFUS WhIIbILbE POA CELTIS L. 


Pox Celtis L. coxepmur oxono0 70 Bugon. B CCCP g WHKOM COCTOAHHUM mpo- 
HspacTaior j[Ba Bika (C. caucasica Willd. u C. glabrata Stev.) mw Bocemp BI- 
OB MUTpOAyIutpoBano. lam Opa onucaua UEIAbYA AWMb OMOTO BJA po- 
qa Cellis — C. sinensis (13 Kura). Onucanie se MBB BUOB, Mpouspa- 
craiomux BCCCP, ue mpuBogutcsn u3-3a OTCyTCTBUA OCTOBepHOTO MatTepuaua. 

Ilnibresbie 3sepHa poja Cellis L. cchepounanpnoit (OPMEI, B MOAApHOit 
H:poOeKWMH OHM UMCIOT OKpyriAble UM OKPyIo-yrioBaTHe oyeptania. B or- 
‘WHE OT HEIbBUB APYFHX pooB cemelictua Ulmaceae upaipya poga Celtis L. 
B OOKOBOM NOOKEHMMN HMCCT TAKAKC MOUTH ORPYTy!O, a He CHMICHYTYI0 Pop- 
My. bopoayu orcytcrsywr. Hounyectso nop Koseésetca oT 3 10 6 (C. sinen- 
sis Pers., 114 pyrux BUOB y Hac CBe_eHIA OTCYyTCTBYIOT), OU PactoatORKCHE 
AKBATOPUAILHO WH pasdpocanbl uo Celi NOBEpXHOCTH 3epHa, OKpyscuL 
{OROAPHO OTYCTAMBEIM OKOTONOPOBLIM BaiKoM. Hanad opp many piie- 
crit, Crpyktypa asK30Hbt Merkosyeuctan, MeoTuermiBad. PasMeppr IbteTBILe- 
BHIX 3sepeH BUpeledax pola AIA OTLCMbHEIX BIUOB CYIMeCTBCHHO KOUeOOTCH. 
lo ganupm C, P. Camoitnosuy (1950), qnamerp mpitbmeBsrx BePeCH passIMHbIXx 
BUAOB Kapkaca koaeOserea or 25,0 fo 55,0 wp). Oparman (Erdtman, 1943) vra- 


1 « a Bee ms iT . : 
B padore C, P. Camoiizosny ne yKa3anbt BuALI, HA OCHORAMTIN anamnaa ROTOPBIX 
AQHLT PasMephl MSIE IA BeerO porta. 
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BLIBaeT jut C. aculeata pasmepsr B 17,0 — 21,0 u. Ilo nant anus, tHa- 
MCTP TIBLIBUCBHIX 3epen C’. sinensis Pers. papen 24,3—29,3 uw. Ilo cBonm MOp- 
otoriueckumM Upu3sHakaM (cTPyKTypa 9IK3HHHT, cTpoeHiie H pactoulomenne 
Hop) UbLIbyWa poga Celtis L. cymecrBeHHo oTuM4AeTCA OT HBWIbILA EPYFHX 1c- 
CACTOBAHHDIX HaMil polos cemciictBpa Ulmaceae. 


Celtis sinensis Pers.— napxae xutaiicruii 
(pur. 1, pune. 8) 

Mecto cdopa: HKurait. 

(DopMa TBIIbUeBbIX 3epeH cPepoujarbuan, B NOJHPHOM MpOCkWW WoYTH 
OkKpyrjayn (OKPYFIO-TpeyToupHan WAU OKpPyP10-yraowatas, B BaBlICHMOCTH OT 
kodmectBa Top). JmameTp 8B norApHOit Mpoenuuim — 24,3—29,3 uw. Ilo wau- 
nom C. P. Camoiiaonny (1950), anamerp ipripienbix 3sepen C. sinensis Pers. 
KoaedstercH oT 21,0 no 30,0 uw (B cpequem 22,8 uw). KoauyeetBo nop goctr- 
racT d—oO, HX AnamMeTp paBen 2,6—3,6 ws on pactouomens IKBATOPUAIbHO 
WIM pasdpocanbl 10 Beell MoBepxnocrH 3epua. Kanata NOP YCTKIMNL, OBOTBHO 
IWUPOKUH, Wom tpiyecknit, [lopsr okpyaeHst OTYETINBO BIVUTMLIM B ITane 
OROTOHOPOBLIM BATUKOM, OOpasoBalHhIM YTOJNNEHHEM IK3INTH 10 Ce BITYTPeH- 
HOMY KONTYPy, MOITOMY B ONTHGeCKOM CO“cTAaHHM OVepTAaHMA MbyabueBOro 
sepia HOYT OKPYTAHC, O03 3aMCTHDIX BLLUTYKUOCTeIL B OOACTH mop. Iloposasn 
MCMOpana IviayKas. 

IKBUHA LOBONEHO TOHKan —-1,6—2,2 LB, TBYXC1OltHad, HapywRubit coli 
Comee TouKU. Up pa6bouem yBernuenuit o6a cron BUHLE He BCera OTUeCT- 
AUBO. ITIL OODACHACTCH, OFCBU AHO, TO, uTO C. P. Camoiizoniy (1950) 8 omuca- 
HUM WDWbuE poga Celtis L. yxasbrBaer wa Hanae y HEKOTOPLIX IbIAbUCBEIX 
3CPell TOMCTOH ABYXCIONHOH DKBNHBI WIM TOHKoTi onqnocmoHnol. Ilo wamum 
AQTNDIM, ORSMNA Y HbLIBUBE STOTO pola WBYXCoHaA, Mb Cc pa3sioli cTe- 
meubl0 uetkoctn., Crpykrypa vk3uHbE Mesnkosmuencran, Hepeabeduan, KouTyp 
sepua POBHBIIT, 

(’, sinensis Pers. mpomspactaer ua CYXUX WouBaX, 

Oowacr,h pacupoctpaneuna. Kurait: Hoouwinta: Kopes 
em. dur. 4), 


MopQosornmueckiic Upv3Hakn NbLwmybt cenelicrBa Ulmaceae 
(pa3sMepLI B pw) 
San 




















5 g Toumiuna 
Bil Ailamerp z Z Seana CrpyntTypa 
sons 
Ulmus laevis Pall, 28 ,8—35,0 | 4—5 | 2,7—3,0 NPyUKOUSBIANCTas, YETRASI 
d’. suberosa Moench. 30,0—87,0 | 4—6 2,0—2,7 Cpe lHCH3BHiMcrat, uvernast 
Ul. scabra Mill. JO, 931, 81)-4—9 | 2 Ferd 7 HW pyNHOM3BHINCTaH, “veTKaA 
ly. foliacea Gilib. 33, 7—37 ,0 | 3—5 2,0—3,0} Mec1k0H3BMINCTaH, HeuerKast 
Ll’. propinqua Koidz. 30,0—37,0 | 5—6 | 2,4—2,6] Auencran, vera 
U. pumila LL, 27,0—36,0 | 4-6 | 2,0—2,5 Me.1KOU3BMINCTaA, HeveTKasT 
Zelkoca car pinifolia 38 ,8—43,3 | 4-5 | 2,7—3,2 Ilepexoyaoro Tuna oT H3BH- 
(Pall.) Dipp. “HICTOH Kk s4encrol 
Celtis sinensis Pers. 24,3—29,3 | 3—5 | 1,6—2,2 Meanosyuenctas, wevernas 
| 
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ba EO age 3 
Ue Ci ORME 6 ny he Re a, UT Sa 


Bb. . Ppuay x. Hanada rpanuta deTRepTH4Horo Tlepuoga (CHCTeMBI) H ec CTpa- 


i D 
Turpapuyeckoe DONOKCHHC Ha Pycckoll paBHHHe 
3.1. Ty 6o0unna. Iipeppaputedbype anHEe HaseoOoTAaHM4eCKOr 0 v3ayveHHns oy 
WeiicTOUeHOBHX OTIOKeHHH cenepa dallaqHow CuOuph . - - se eee 
E. A. Manprauna. K sonpocy 0 dopmMupopannn CIOpOBO-HENIbIEBHX CHCKTPOB igs 
B YCHOBNAX WyCTHHE CpefHel A3nn . ee eee ee ee ee ae 
P. B. ODenoposBa. Pacnpoctpanenne UbbIbl Gepe3bl BOBAYUIHEIM IyTCM . . 13 
e . : 
Pp. B. DenoposBa. PaccenBanne BOsTyIIHhM TlyTeM DEAbUB 3aAKOB . . . 145 
a lee ) 
M. X.Monoc3ou. PaccenBanve BO3XyMIHEIM UyTCM UbIIbIT BI MapeBLIx . . 107 
Pp. B. ODexoposa. Hexoropne oco6eHHOCTH MOpPOAOIHN ObIIbUL KY AbTY Pp HEX ane 
| | ee es a ) 
31 AKOB nen a oe ee ee ee 
M. X.Mounoc3ou4. Onncanne ObNIbIB NpeqcTapntesen cemelicrna Ulmaceae, ee 
NpONspacTawmnx Ha TeppuTOopHv CCCP (1H Weneit DEIIbUeBOTO aHaan3a) . ; 
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IPE UIIC HOBIE: 


Oryes celiemaccnnx Metoror pasperkn Ulnerntyta dbus Bowen 
ATH CCCP 8 nocnesuime TOA 3aWIMaeren, MraBbIM OOpazoM, ORCHE PH MCH- 
TA/TDHDIM TSyYYCHHeM — [LHAMMYNCCKIX AAPANTCPHCTUK COHCMEAVEEKILN BOIL 
PasINTHBX THITOK — aMINUTY, YacTOTHBIXx CHERTPOB, OCcOOcHHOCTelt PopMEl 
SANMCH, MOTApUsaMuit, Uoabio vtTX UeCAC/OBAHMIL ABIAeTeA I3Y4ICHIIC BO- 
IpOcOB PHBIKU pacupocrpancuita ceiempqecni1y BOAH B pCadbUBIX cperax 
HW YCOBEPMCHCTBOBAMHe MCTOLOB CCHCMUUCCKOLL PasBeCHRKH Ha OCHOBE ICILO/{b- 
SOBAUNA TUHAMAMCCRAX OCOOCHHOCTCH CeHCMIMCCKHX BOTH 1 IVTeCM peruct- 
Panel MOBBIX KaCCOB BOLUT, KOTOPETE 710 HACTOHIMCTO BPeMeHM COBCEM TTT 
MOUTIT COBCEM He Hal IpuMencHim. B PaBBE TRC — MOC PCUNBIX, OOMeHITBIN, 
NOBCPNHOCTHBIX WPyrAN TiureB BOTT. B HacTOAMICM COOPHITRKe Ipipeyennt 
TCROTOPHE PO38VALTATHE MCCICHORAUM B yKaBamioM HAW PaBaCHIt, 

Hopper verpipe erarpit COOpHINA TlaBitprM OOPaZOM [Oc BATICH BI TeOpeTiH 
NCCROMY = =PaCCMOTPCHNIO = AMINTUTYANEIX ocodcHHOeTeit BOI. 1 eratTne 
A. M. Emuartecroit xan anamin DESY IbTATOB TCOPETHYCCRUN Wee Te tORaMtit, 
HPOBCACIIIBIN PaBJILYUbIMIL ABTOPAMU ZLLs UPOAOIBHbIX POSTOBHBIX BOTH. Ha oc- 
NORC CHETAMHOLO anata ycoRepiaente TROBALDI MeCTO.BE WHTePUpe Tame aM- 
IWTMTYATUBEX TpaPuKoB mpit ouperenemies HapaMeTpoB, XAPAKTE PM 3yIOULNIX 3a- 
TYXaHUe TOMOBUBIX ROTH ¢ paccrosumem. B erarpe IO. TL. Bacittpepa man 
alata KoaPPunenros oTpasemust NPONOWK CHINA WUE UPOAOAIbIBINX 11 06- 
MCHIBIX BOTH, YTO OCOOCHNO RasKHO BCBSIBI Cc PaSBNTHeEM MeTO;[OB CeileMo- 
Pa3sLe;[KU, OCHOBARHBIX Ha perictpaiin OOMemrmbIX BomH. B etarpe C. IT. Cra- 
POAYOpOBCKOIL Mpe:womena MCTOAMKA pactera TeoperuyecRuy COHe MOrpaMM 
(VIC BOSH, BOSHMRAIOMIIX B TREPTOit CPpere, COACPAAINCIL TOHRMC COI, i Ma 
OCUORAUTN UPOBCACHHDIX PpacueTOB ¢:lOIAIbr HCKOTOPHe BEIBOLLI O pascrilgiTAay 
BO MMAMIMCCKIEN OCOOCHNOCTAX BOTH, OTPARCHULIX OT TOHROTO ¢-t0M IE OT Ppa- 
MU NodynpoctpanctBa. B cratbe EH. C. Bepson jan upndcumsemusrit cno- 
coo pacdera n3aMeuenis ¢ PACCTOANNCM AMMAUTY,;| BOTAN, OTPAONHBIX OT TOL: 
KIX COCB, [WIA CIY4AaH, Kora TOHKM cHok 1 ORPYAAIONING CLO CPestbt AB- 
AMIOTCH FRU TKUMIT. 

Crenytomme yernipe crarpi NOCBAINCHBI BONpOcaM Y“acTOTHOrO  armactiaa 
ccliemugecnux poan. B erarpe B.C. licaepa obcymaacies BOUpPoe O Baniuen- 
MOCTH CHCKTPA BOJHBEI OT “nema HCPpHOJOB KONCOAaHIIE ta Sane, upeteTaBe 
AMOMINT WATepeC IE MeToOITTED WACTOTHOTO aHAURA CCHEMINCCRIIX Bom, 
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4 TT peducaoenue 


— iss - — — ove 





Beeratpe oT. Ji. XyWQuucKnoro iepejWowmkew CHOCO OMPC/\CAICHILA CHERTPOL OT- 
ACAbUBIX BOUH TO CHeERTpy WiTepPepeuiLonuoLro KOUeCOaANH, OOPAsoOBaLBiie- 
Proce B pCsyAbTaTe HaTORCHUH OTHX BOM, B csreysoreli crarpe 3. C, Heacna 
paccMaATPNBAWTCA MCKARCHIA CMCKTPOB BOLE Wp TpyMurpowarint cedi¢ Mo- 
rpadon. Crarba MH. C. Bepsou rocramena OAMOMY 13 BONpocon ROUMYCCTBCH- 
HOW WATEPMIpeTalul jAUNHHIX WCTOTHOTO anasisa CCHCMITECCKUX BOTH; 2B 1H 
Ipeomen cHocoO OMpeeACHiTA BaBMCHMOCTIL OT TacTorpl nosppmirenra 
OTPAKCHITA MWPOMOMPULIX BOM OT TOUKOTO C-1OA (Hat cIICKTpa KOOPOPINAUICHTA 
OTPAKCHUA) MO OKCHCPUMCHTALHIBIM CICKTPAM OTPAMeUNbIX BOTT. Bo Beex 
HePCUNCHCHNDIX CTATLAX, HApALy C TCOPCTIMCCKIM PacCMOTPCIHICM, HPHBE; (CUD 
ANCHEPHMCHTAIDUHIC LALUDIC TO W3YUCUMIO CUCKTPOB BOC PascMMTUPIX TIHTOR, 

Cuenyloune jywe paooTAl cRABAaNbI C paspaooTKoli MCTOANKI WHTCpUpera- 
WHIT JWHAMUYeCKIIX ocodeuuocteli nom. 3 erarpe M. HW. Pan-Xusraa Wpe;t- 
Nomen cwocoO OCPpeANCMILA AMIVUITYLUHIX rpaPuKOR, WOCTPOCUHHIX TO IkCHe- 
pHMCHTAJLLIIM JaHBIM; CHOCOO TOZBONHCT MCKIOUUTS BAIMAUNC CAYUAMIIIX 
OTKIOHCHIL AMMAATY], Ha KOppPCIATONNBIX mpHOopax, NepeARO TWcKakaro- 
HUIX XOJ, AMILANTYUDIX PpapuKos. Padbota T. 1. Mnanonoit mocbamena W3y- 
UCHINO BABUCHMOCTH KasKYMUXCA YPIOB BEIXOa WPOMOMPULIX W MONCPCTUPIx 
noun of wacToTEl. Ha okcTCpHMeHTaATLuOM MaTCpHagte NOKAsANa BOSMOJKIOCTD 
OPE eMCMILT NO YLUAM BEIXO/A BABHCHMOCTI CKROPOCTIE B BEPATCM COC OT 
PeIYOUHbE 1 YCTANOBMCHITA CBASLE MCARHY MOMLIOCTHIO C-TOR, KOTOPOH COOTBCT- 
CTBYCT BHIYIICICHHAA ChOPOCTh, I TJUTHOU BOLI. 

Cre lyIoiie TPIT paooTH! UOCBAICHbE HBYUCHIVO BOA, KOTOPHIC HO HACTON- 
WLeTO BPeCMCHH MAO MCCACHOLANbE TH VOUT UC HCHOMbsylOTCH cciicMMaecholl 
pasbeike IW IpM rayOrnui0M celiCMIICCKOM 30H]MpoBanin 3gemnolt Kopbr. B pa- 
Gore HW. C. Bepsou paccmarpnBaioTcA BONpOch! Ope)lcicuHA dPPEKTHBH DIX 
ckopoctcl pacipocTpancnmsaA MONCPCINbIX BOE MO royxorpadamM OOMCHIIbIX 
OTPAMCHITDIX BOTH I PCL TOAWCH EL CHOCOOLL pactiupoBanits THMOB OOMCHITIbIX 
BOIL WO pe3syabTaTAaM OUpPC CAC HIT chopocTelt. Syech MC MpUBETCHDE IKCIIC- 
PUMCHTATPUBIC AUUEIC 1O permeTpaut OOMCHUBIX OTpakemubix BOUT. 1D cta- 
rpe Jl. B. Monoronoit o6cynijaloTos NaduoACrUbIe jlaluble MO perweTpaiy 
WpOLOTbUBIX OTPAMREUUNPIX BOA, COOTBCTCTBYIOINNS  Tparatiye Moxoponu- 
wirga. Jlauimbie MOTYIeHbt Tp WpoBe; (ein paodoT HO MM3KOUACTOTHOHN MOJUI- 
Qukaynt KMIMIB ao usyrenmie crpocnua KpHCTAWIMTTCCKORO (py waMenta, 
samerazouiero 110;, MOLUOIE TOsMECH KapOoMaTUBIX oTaomennit. Msyuenie riy- 
OCUMNEIX OTPAMCHUAHX BOT Ape cTaBTACT HUTCPCe ja Jlaubueiinero pa3sBi- 
TUS MCTONA FAYOMUNOTO CCHCMITUeCKOLO BOUT pOBaluTAt 3CMHOll KOPLI, KOTOPbIIT 
f WacTOsIee BpeMA GasupyeTCA Ua MCNOMb3ZOBANI MPCHMYMCCTBCINTO TPO 
HOSIDILDIX TIPCsIOMJICHTIbIX: BOJI, 

Bo eratpe Jl. MW. Paruunonoit jjau anadirg OKCHCPUMCHTAILNBIX [Laltblx 
110 perncTpalat MOBCPNHOCTHDIX BOT Ha NCOOMDINIX PacCTOAHMAX OT UCTOU- 
nika, Llomyacnubic pe3sy.TbTaTH VOKAsZb1Baior HWeuecooopasiocrh jaswhuchurcro 
NBYUCHIEA I UCHONb3ORAUIT UORCPXUOCTHLIX BOT B CCHCMHYeCKOH pasBejlKe, 
PHABUDIM OF pasoM JLT W3yYICHIIA YUPYTHN KOUCTAUT C-TOCR, SATCPAIONNTN Tie 
MacIbIX PeryOuuaN., 
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LH pedueaooue ) 


a, Bases we ee 


Padora T. H. Iapnitcnoit nocnamena IRCHCPILMCHTAIBHOMY IBY4CIHLO 
JWUTAMMACCKUX ocodeMHocTCitE MpeOM-AICHILbIX (TOMOBULIX) BOWJIN, CooTReT- 
CTBYIOUUX = BOPTIKaIbuo-cTONCTOH = =cpeye Co. CAlo;oll KPUBOJUHCIHOT 
UPClOMAAOM CH panei © ycoRepmicneTBOBaUILO MOTONARY PaBBEZNI YRa- 
SAaHMBIX CpCjl. 

Cachylonue Tp CTATLN HOCBAULCUbI BoNpocam cevemMueenoit aunMapaty pb, 
CBASANHDIM C MNBYICHUCM I HCMOTb30BaNHCM [WNaMMaccKHX ocobeuocTeli 
celtcmigecknx Bown, B padore Jl. I. Boranenuro MpPeIIOMWeH CMOCOO ROUT- 
POH YYBCTBUTC-UDUOCTH CCHCMAUCCKO auMapatTyphl, HCHOML30BannC KOTO Po- 
PO NOSBOANT HOBMICHTL TOMNOCTh HOCTPOCHIEL AMMTUTYAULIX Ppadmkor, a, ¢-1e- 
NORATCIDNO, WM TOUMOCTL UX UNTepupeTamut. B padote A. #1, Meaamyyta 1 
Hl. C. Wlunnauua onscana paspadotaunas is1 BLICOKOVaACTOTHAH Celie MInie- 
Chas alllapatypa, UPUMCHACMAS KAK CUCTUIAbHO JI H3YYCUIST ‘Una Mtte- 
CRUX XAPARTCPUCTHR CCHCMHYCCKUN BOM, TAK WE BEICOKOMACTOTILOIL cell- 
cMigecRON pasbenKke. DB erarpe O. I, Copoxtiva ano onmneauie MHOVORa- 
HaIPNOTO UMNYAbCHOrO cCHeMocKONa, KOTOPHi MOKET ObITR HCHONb30Bau 
UP MOJCALUDIX MCCTCTOBANLAX WW UPIE IMITYIbCHOM celiemnuceKoM KapoTaske 
CBR, 


H.C. Bepaon 
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A.M Wnuntamve6a 


HEKOTOPBIE PE3YJIBTATbI AHAJIN3A DOPMY.I 
AJA AMITATY, TIPEJSIOMJIEHHBIX. BOJIH 


I[poneyeno CpaBHenne PopMy-! jin aMMTy ZA IPOJOUbHEIX UpeJloMJieu- 
HDIX BOE BCIyYae TBepABLX H AUAKNX Cpe Mpn pa31W4uHOM THe UCTOYHH- 
KOB (lapMOHHYeCKHX HW MMIysIbcwEx). Brtacucnn oOume ocobennocTu dop- 
MysI 11 UpoBeylen Wx anawu3. Baeqenbt H3MeHeHUA B COOCOOEH oll pefecleH A 
10 SKCHePUMeHTaIbHEIM JaHHbIM WOKasaresiaA cTelesu PYHKUNM pacxomy7e- 
Mist, KoIPONMNCUTa VOPIOM CUA H pasnocTn KoopP@uauertoB worsoulenus. 


Ali anadd3a SKCUepAMCHTAILUIX CCHCMHYCCKHX JAUMbIX, JL paspadoor- 
KIL CHOCOOOB HHTepnperallia AuHAaMWYeCKHX OcobeHnocTeil 3anuceli u, rtaB- 
HOC, {IH YCTAHOBICHIA 8aKOHOMepHOCTeH U3M4eCKOTO XapakTepa B TOBe;c- 
HN aMILMITy] WpesOMACHHBIX BOAH HeOOXOAMM NeTAaIbUblii auaATH3 pesyibTa- 
TOB pemtenmA TeopeTHuccKuUx sayay. Jl WpetoMIennyxX Bou B NepByro 
ouepejL WpelcTaBIAeT WHTepee cstyyall UpeclomMuenuwsA Na rpaunue AByX 
NOAYUpoOcTpauctTs. 

J} nacToamjee BpeMA pa3HbIMIf aBTOpaMU TWosyIeHO pemienue 3ayaun oo 
AMUNATY)]aX MpeIOMAeCHHbIX (FOOBUEIX) BO-IH, COOTBETCTBYIOMNX TpaHitlic 
pasyeaa \ByX WorympoctpanctTs. JlIAk TBepabIX cpex — padoTn rpynubl 
. 31. Uerpamena [1, 2 u ap.] H. B. 3sonmucxoro [8, 4] wap.; nan auaKux 
epey,-— padotnt JI. M. Bpexopcxax [5, 6], H. B. 3ponuancroro a J I. 3ait- 
ucba 17]. B pa6dorax [1, 2, 3, 4a 7] pemcuue nozyaeno WA MOY JbCHBIX 
NICTOUUMKOB pasHxX THOR, a B padote [0] — aqua rapmMouMyecKoro ucTON- 
unka. Bptpakenue WIA AMMAHTY UPpCMOMACHHHIX BOM B pasHElx padoTax 
3amacanO B pasHOll PopMe, NpuueM JA CyYaA TBEpALIX cpel BEIpakeHns 
UMCIOT OUCH CHOJRUbIH BU, Ne HOSBOJIAIOMMHH BUpowectu oOujero anam3a. 
lu TREPABIX Cpe I MMIMYIbCHLIX HCTOUHHKOB ONYONUKOBAHE acaMUTOTIIC- 
chue Q@OpMYyJb, He cipaBeiuBne B OOsacTH, 64M3KOH K HadaIbHO ToUKe. 

(Dopmyma, UpubeyenHasd B pabore [5] qua uMaKUX cpexq mw rapMoHMye- 
CRUX MHCTOYHHKOB, COpaBeAINBa Wp WIOOKX yateHaAX OT HaYWaIbHHIX TO- 
4UCK, TI BO3SMO?KeH ee OOM aHalu3. 

1 ceiicmopasBcake HeOOXORUMO HCHONb30BaTh peliienwe 3ajylauu JIA TRep- 
KIX HOTAOMAMUAX cpejl IPH HMOYAbCHEIX AcTOUHUKAX. Ouako yike paHec 
B padotax [8, 9, 10, 11] Ont10 nokasaHo, 4TO HeKOTOpHe 3akOHOMepHOCTII 
8 pachpoctTpalcHiil celcMMyecKAX ROJME B pPeaNbHBIX CcCpenax corsacyrorcs 
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$ SL. WM. enna ceca 


C pesyebTaTaMIT PCMeilil TECOPCTHYCCRIX Ballad (UL NU UREEX C pest i rap Modi 
YCCKUX MCTOMUEROB, DB nacrosmiel padore oro cjeaauo B OOce OOMCHE Mopae. 
Ifponeneno cpaBneuiec POpMYJ JWI pasiuore TTA Cpe H PasublIX UCTOWWLKOR, 
BOI BICUbE OOHNIC 3AKONOMCPUOCTIT TE CUCAANUO BAKTIOUCHHC, UTO PCHICHIC Ba- 
Hadi JUL sRHIKUX Cpe, Wo TapMOUNVWeCKUX UCTOYUUAKOB NOBBOLLTCT NBVYNTL 
HCKOTOPHIC KAYCCTRBCHHBIC BAKOHOMCPLOCTIL B WOBCACHINE AMINEITYZL Wpesrom- 
JIGNUBX BOSH B TBEPIIX cpcywaX WH OUpPIT UMNYABCHBIX TeTromumKaXx. I pone;jen 
avalu3s POPMYIT JVUL AMMLATY NpPC-tOMUCHUBIX BOCLEE BO SKIJWUIX cpeyax MWpit 
rapMOWIYCCRHN HCTOUHMKAX, ITA UACTh PAOOTHL HBIACTCH [aIbUciHWUM pas- 
BUTHCM anadisa POPMYA WIA bKUROX cpest, jjauuoro B padote [10]. Hoayucu- 
Ube B padoTe pC3YAbTAaATH ACO S80BAaNDI [LUT YTOUNCHHA CHOCOOUB KO.1IIC- 
CTBCHNOHW OOpaoboTkH Waunbix o6 aMINuITy{ax CCHCMNYCCKUX BOT — cHoco- 
COB OUPECMCHIVA NHOKABATOA CTCIICHIL PDYHRUN pacxom eu, KOadMuLucu- 
TA TOPAOUWeHOA WO pasHocTH KOOMPHMLICUTOB MOPrAOUCuIA CeHCMISCCKINX 
BOJH. 


§ 1. DOPMY.IBLE (WUT AMILTIEPY  PPOJO.IDH DIN TIPE TOME THOEBIN, BOLT 


PaccmMoTpuMm oOmmit Buy, POPMYA AAA aMUGUITY WpOOAbULIX WpesoOMsicH- 
HHIX BOTH, COOTBCTCTBYIOWUX Lrpanmie HOY NpocTpancTBa B HCHOLAOMLAWOUIX 
cpeylax. 


a) @Mopmysa «ff. M. bpexopenux jut auygnux cpert 

Ip rapMOnHYeCKOM NCTOUNIKe 
B padote [5] npasezcna dopmyna TA amnautyyE A spyKoboro otTel- 
HNawa MpPesOMAeHHOH (FOMOBHOH) BONUS Up UCTOUWUKE B BIC WyAbeMpy10- 
iuelt cept OeckonewHo Manoro panuyca. licrounuk H WpuecMuNK pactomosKc- 
HL B cpeze co cKopocTbio V,, BWC Ppalwulbl pasyema uByX  ARIUNIIN 
cpe. Cropocrs Bo Bropoit epee V,, rpnuem V2>)1. Dopmyaa qo amnan- 

TYAB SBYKOBOTO Norenmada wMecT cewyronwilt BUT: 





}? I(r) 
ae eee nec eee eee ee es 
ky R Mf. e ( -y) /ie eT ee 
mul? { 2 siny, cos y cos? AU AA £ 
( 9 } | Au Zz 5 | i 
Peis pee es. Hire - ee 
J Z p Ly oS ay Ce as Top re i Gy —- WeLOT- 


HOCTH B UWWRHCH WW BCpXUcH Cpejlan; 
R— pacerosnne oT TOUKRH BepKamDEuore 
nw300pankcust O' so TOURM UuaAdIUO LeHILil 
P (pur. 1); ~— yros, odpasyempui rpa- 
INTHCIE pasteda MW UpsMOll MWe, Hpo- 
BE{eHHOH 3 TouRHU OF KB roury P; 
Jo — UPCACAbUBUL Yost, — OTpeslestHeMbLt 


| Vie 
N3 YCMOBNA COS 7¥o = py Ky = “ge Ole 





(Dur, 1. Cxema «x dopmycie (1). 


WOBOe YC10; h— WIA BOSUBI B cpeE;.e 


co cKopoeThyw Vy; % == V 2kgf? sin > LF (4) — byunmisn or 4: 


3 padore [Oo] ora @yunnuus ipercranuena B BHC pHa iW Tabyaupopana, 
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(AAs PopMye Ott UAULMERYO KpCAOMMCHHELE voAit i 








fF (4) yBemtunpactcs ¢ yBermyeHnem 7 If B Hpeyere erpemuresn i | (pst 
4-=0 F(y) = 0). Ha bar. 2 npmeexen rpadun sapncnmocrit jae Gee by ames fr 
d\iist Wepexoxa OT aMMINITYAE 3BYKOBOLO WoTCIIWAIA i AMILLUTY IC ¢Me- 
HICH CTAUNONAPHOIL UpCcJOMAICHHOL BOIL Wasco BLIpakciuie (1) wosperui rn 
ua ckopocTh Vy 8% Bepxucit epese 
ar P f(%) 


° 


| 7 hy wi ae =. " See Sr eg 5 a 
mbak (“=| “(sin YXy COS ¥ Cos? A) i; fee (1°) 











om 


—_ 


F(n) 
12 


, 





Gay 


4d 
Q2 





uv. 2. Vpadine 3asnemmocrn (4) or 72, 


¥ ¢ t yy A ; 

Lopusoumaawuad epanuya pasdeta. Same B @opmysae (1’) yrapr 7 ou 
Zo MU BoauAMy # vepes a om MH up roprsoiraapnoit mpectomtarrseit rpa- 
We, NOTVIaM 





oF pl Pa) 
Fm Pa (1-4 oe (2) 
a 
rie £—uepnoy, Konecdamnii: «¢,,—ademicca uauanbuoit TOUR HPCslOMercH- 
Holt pomnm 2, =:24 F  . 
y= 7 


IIpu F (4) = 1 noayuaem AaCHMUTOTHICCHYIO POPMYALY, KoTopasH MOMCT GbITT 
3anlicala B BIZIC: 
Ae pr Bs 


ea a (3) 


2 7 
aml =p) ae \i— =) 
av 





LECLETL 
a A 


’ 3/ ? 
ve é2 

oo (1 ey 
Q 


rie uepes A obo3Haucubl Bce “acHBI, UC BaRNeHUUe oT 2 


pore . 
jl aMMmuiTyAb WpewoMucnnolt BocIEE B Havwaupuole toune? (7 = 7,) 


ene F (a) = 
ornomenne ———= 2 [do] u dhopayaa (1°) npiminaer Birt: 


ails 
A, aan Vp ad—p)"* 


alae / 
mHHVy (keglL)''* “) 





—_—_—_— 


] } o> Tob Rel ft Ty ‘ a ei 7 
Botpaacuue JW aMAcuiryjqut HpClOMICHHOH BOIHLI B HaaJIbHOl TOouKe MEET 
BOVOIBINOH MCPeC MOPMaULALUt CMEC, T. K. B OTOE OGmacCTHE paccTrosHnl Npeiomacnnay 
Boa uATephepupyer C orpawkewHoli BOsHO, HM pasyercMie TNX Bos HCBO3M OHO 
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10 A.M. Enunamoveea 


(Isl Ucpexowa K aMIMINTYLaM BepTHKAILUOH WM TOPH30HTANbHOM KOMIO- 
Hen? [pl TOPH30HTaAbHON IpeNoMIAlOuleH rpannye Hao BemmumHy A yMHO- 
ATh wa Y1— p? ana pepruxanbHoll Ha p WA YTOpN30HTANBHO KoM- 
HOHCHT. 

Hakaonnasa 2paruya pasdcaa. MopmMyna {i AMIINITYABL WpeuoMueHHoli 
BOUHDI IPM HARAOHHOMU Tpanhye pa3sqeuwa Mower OBITh ONyIena w3 dop- 
wystpt (1’) 3amenon , y My. uepes R, xu o 











pe pr os hee AD, (5) 
: p 7 aa P ty \ le? 
am {l— pt) jit Vi-- tego COS" O lad a (ese =a) 


Mle SHAK IOC COOTBCTCTBYeT BH/RECHHIO 10 HObeEMY TpaHHhl paz;[ema, 
‘a MHHVC — J[BH;ReEHHIO 10 CIYCKY. 
3 waganmpHol roure ammvmryra Ag paBua 


pIV1— pecoso + psine|” 
do VV 2 +P o]" (6) 
milly; (ky H) /* Vi—p 


6) Mopmyast H. B. 3sommckoro nu JT. Hf. dainjena aaa sKnyeux epen 
HW TOYeIHOTO HCTOUNNKA THA WeHTpa pacmupenisa 


1} pa6ote [7] paccmoTpena ocecliMMeTpHunan 3afaya 00 amimauTyqax mpe- 
MOMACHHHX BOTH B cayuae ABYX VIUPVruX AWAKOCTell Wp TOUCYHOM HeToO4U- 
IuIKe THila Wentrpa pacriupenna. VWureucusnocTh NCcTOUWHKAa BO3spacTaeT 110 
‘tuneitiomy 3aKoHy. [Ips BEIBOTe PopMyAbI OKPCCTHOCTD WawaNbHOH TOKE! 
HCW THOUALTAChL WS paccMOrTpeluts, 

DopMy Ub IA AMIMNTY AL CMCTILCHITA BOIUIZIT PPOHTA TONORNOM BOWE Wa 
NOBEPXHOCTH, Wapaeibnol upetoMAAOMelt rpanune, B padote [7] 3anncaunl 
B CTeTYIONICM BHjIC ?: 








= 4 (1 a a) T -- T 2 
iS ea * a ey a 
el VR (yn — ZY Lesa) 
. ae Va ee TT ee 
We 2a Vy, V i win ae sz esa ety ee (7) 





VR (Ry —-2V 1-4)" 
Doe fs at w — TOPUSONTAI bua It BCPTHRAILHAH = =ROMMOMUCHTDI CMCHICHITSL? 


wy. 


SERSEERA i a a . 
7 VYi-—y*?; ~ =r ae a, Wo @)—CKOPOCTIT Wpo;{OcIbHBIX BOJH BTC i 


}? 
_ 





3 r 
WiKe LUpeoMAAOIeH rpannnel, R == > ; 2° —-paccTOHHune NCTOUNAKA BO3- 


Z 
VMVITLGHTSI OT PpaH isl pas tesa, Pr -— paccTOAuHe 1IO TOPHBSOMTAJIA OT HcCToOqW- 
, aye : ; . 
HRA SLO TIPHCMIMUNA,; (e—— cee {— Bpems, lpomexqdee OT MOMCHTa Havasla 


~ 
~ 





' B padore [7] pn uawucanin d@opMy. (7) fonyment oucuarkH. BMecto Hponsne- 
Hull gz* wows* B aenoii vacrH QOpMyJ HasleyvaTano Mpocro g HM w H BMCCTO MOKAasaATCIA 
CTeHCHH B 3HaMerTaTenc, papnoro 3/4, manecyarauo 3/4, MocuequA oTeTATKA yRAZAIA 
nu padore {18}. 
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Anaaus Gopaya OAL AMNAUMYO NpPeAOMAEHHIL COMM 41 





ayls , 


>) 6fg—BpeMA BCTyNNeHNA TONOBHOM BOJIHEI; 


jelicTBHA McTouHNKAa; T, = 


ey eee 

Z=- =; Z—paccTOAHe OT TOUKM 3ePKabHOrO usoOpasKeHHA McTOUNNKA 710 
2 

moBpepxHocTH Habsmro7eHuH. 


[InotHoctn B o6enx cpeqax IIPHHATHI OMHAKOBLIMH. 


IIpeo6pasyem dopmyusi (7), BBC] IpPHHATHe B HacTOAUeH paboTe o603- 
ay , * 
navenna. OOosHawwM p=—-; 2 = H, rae H —rauy6nna rpannnn paszena 
2 


(omaraeM, TO ICTOUHMK MH MIpHeMHHK pacioulOxKeHEL Ha ONHOH HHH, 


ws - x 
lapasenbHow rpayunime ace —_ oToM z= 2H; R= ay i Tae &—To- 


pHB0HTaNbHAaA KoopAnnata, J = a . Pasyocth t—t?, o603HayHM yepes Al. 


B pesymbrate 3aMeHbl MOV4IIM 





me 4p? a,At 
a Pp a2 (1— =) | 
wd 
(L— py as (41— =r | 
x 
Vile “y= 2H = —adcmcca TavaIbHOW TOUKN TWpeOMJIeHHOI BOUHH. 
— p* 
If3 dopmya (8) HaxoitM aMMINTyAy DWOHOrO BeKTOpa CMeHICHHA: 
Res pty oo (‘1) 
i UP 
\ a x* (1 is) 
z 


Mopmyns, WpuBercunpic B padote [7], cupaBeqAHBE U MpH HAKIOHHOU 
rpawine pasqena. Xapakrep 3aBHcnMocTH oT yrua NamentA wodysracrcs 
taku “ke, KAK pacGMoTpeHo B II. a) 3TOTO naparpada. 


B) Mopmyabi H, B. 3pommuckoro Aaa yopyrux cper 
Il HMIMY-IbCHBIX HCTOUHHKOB 


13 [4] pacemorpen ca1yyah ABYX YUPyrnx NoOTyNpocTpancTs (a1, Oy, 91 MW ae, 
by, 2). VicrowHHk i MpHCMHIK paciOJOAKeHbl B teppol cpere. Mcrouwsm 
HMITY ABCHBIT TOYCUHbUL THMa TeaTpa pacHiipenis. MopMyAb MOTyYeuE! Js 
o6sactH, Ouu3KOiI K PpPOHTY YOMOBHON BOUTBEI WH HaxoAMeucA Bain oT PpoH- 
Ta OTPaskeCHHOH BO.IHLI (T. e. HWeKUOIACTCH OKPeCTHOCTh HayaNbuol TOUKEH). 

laa neTouuNKa, 3aBNCADICrO OT BPCMCHIT MpOHSBOMbHO, HO IclicTBYyl0- 
utero B TeTeHHe ZOCTATOUHO MaNOTO HPOMeCAKYTKA BpeMCHH, OPMVSIBL JH 
AMI-MITVIbL CMeIIeHHA TpeOMMeNHOH BOWHEL HMCIOT BI 

* a) Se tty 
Ayg wey (An), (10) 


« sin By cos “B14 { (dn) 
3 


w= — 4hj9° 7a 
V rl? 





* 
Mle 34, — WpeeAbHBIL LOL, Ay — BetiunHa, He 3aBHCAIad OT X, NasBau- 
Nas aBTopom KoadpninientomM pesIOMACHHOM BoE, 7 (An) — dyHnnns 
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a} *>D 7 
12 él. A. hanunamveca 





+ me. a ——y 


B uctowmnre, An— paccrosuue no LWopManu BrayOb dpoura IIpCHOMIICHILOII 
ROHBI, 7 -— paccTOHIINe WO TOpu30NTait OT NcTOUNHKa 3{0 ipHemMouna;: 
(-—— paccTrosune BLOUL PpouTa BONE OT It pexqeapuoro mya, f == (7 — ry) cos ne 
ry, — ademmcca HavaNbHoll TOUR. 

hoodd@umicur Ajp 38ABHCHT OT COOTHOMICHHM ChOpocren MW mOTHOCTCII 


, aes ae = t 2 
2px, a, [A-+ 2m) ob, (p= 2m al 
2. 


a? \ at ‘le? a a 
—.(1+2m aren a eel ot’) a ty ( 1 -- 2m —— 








tw = 


be] 
te le 
> 
Le j —™ lo 
"hs ae 
w 
LY 
te | 


PAC 











, _ ay 2 Pie Ne 7 ay Z fay 9 
Tey == ——— —{ ‘. = | == 2 
Oy ag 7 be ag 
lls dopmMysr Bu;Wo, uTO «popMay TOMOBUOIL BOMHE ONpeseUAcTEA caMoli 
(byHKIuicH ucrounika f{(An), B TO BpemM~A Kak «bopMay oTpaxkeHoit uo ita- 
AAMC BON ONPCACIACTCH IpPOMBBOMHOI OT oTOIE @yunmm [3]. 
Bona WpHuATEIC B Hacrosmcit paSore oOo3naueHI, WOMYUIM ClLC;LY10- 


UHC BLIPAyhCHHA JWI g Hw 
pf (An) 
— a Ne ie 
Vi-p 2 (4 — ay (12) 


* 
=— Ai 


a 


f (An) 
yoke [1 — fa \" 
x 


J(u TlOHOTFO BeKTOpa CMCIIeCHHA DOyauM 


+ ) (A | 
a A (13) 


aaa 42 [1-2 


w = oo Ajop 





/ 


r) Dopmyasr T. VW. Werpamena ut yxpyrux apropos ja yupyrux epey 
IIpit HMUYIbCHLIX HCTOUHHKAX 


BarpaskeHuA OIA aMIMIMTybl CMCINCHHA NpeNOMACHHOM BOTHDI AA cAy- 
Ya Wj\cabHO yupyrux cpey HW UMOYAbCHHIX HcTOUHHMKOB [1, 2] uMelor BecbMa 
CHOJKHEIM BUI, UTO JeaeT HEBO3MO;KHEIM aHauu3s opmMysa B OOMeM BIC. 
Ilostomy Mbl OrpaHHYMMcA paccMOTPeHHeM TOUbKO OTACIbHEIX BOMpPOCcoL. 

B acumutotuyeckux PopMyiaX 3aBHMCHMOCTh aMILINTYAB OT paccTOAUHA 
pH TOPM30HTaAIbHBIX Tpanvuc pa3sleta MW WOBepXHOCTH HaOMONeHUM BLIpa- 
KactcA MOpMyJOH Baya 

x [ta] 


xv 


rie A praiouaer B ceOA BCe YNeHH, He 3abUICHIMe OT Z. 
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Alnus Giopmyt OG AMNLUMYO KRPCLOMACHTDLE COAT 13 











Bb padore [2] (crp. 97, 98) upubeyeHa PopMyja {1A ONCHKH paccTroANuil, 
HaunHad C KOTOPHIX cUpaBeyuBa acuMuToTHYecKaA dopmy-ia Bia (14). 
Jha cryuad OHOH ropu3soHTaIDHOl rpanIIbl pasqeta I YcTOTHOTO MpHoopa 
Il It{pH WOWYMCHUH, ITO OWNOKA B AMIVIUTYaxX He UpeBbutact 6%, PopMy.ta 
oTa 1MecT BecbMa upoctor Bi. pm ucnonb30nainil IpMHATHIX B NacTOATICI 
padote o6o3HaucHUil PopMysa MOsKeT OsITh 3anmHcala B C/1eyIOMeM BILTe: 


| ay Uy a 
lao VE Eat] ee. (1) 


rie 27 — JUIMna LO.InbI, Ha KOTOpylO HAaCTpocl WacTOTHLL Wpudop. 





$2. CPABHEHHE @MOPMY J {LAL AMILIHTY,| 
IPEJIOMJIEHHBIX BO.TH 


PacemMoTpuM CaACAYIOMYy!O 3ayayy. CovocTaBiM BbIpamCHILA AA AMMUITY ZL 
TIPCIOMICHHBIX BOAM, MOTYYCHHBIC JIA pasHbIX Cpe;l (AKMAKUX, TREPIBIX), 
If PasubIX THIIOB WCTOUHMKOB (TapMOHTTYCCKX, Wunybcubtx). Takoe comoctan- 
cuile MpoBejleM ¢ IiCIbIO BEIACHCHMA BONpoca O TOM, B KaAKON Mepe PopMy.inl 
Wes AKYCTHYCCKOTO C.1LYUaH TE rapMOHWICCKHIX HCTOUNIUKOR {LaloT 1peseraBie- 
une O TOBeqenuM aMMWITY B cayyae yupyrux cpex. ITO Bamuo MOTOMY, 4TO 
(POPMY<IBE JIA sRIIRHX Cpe, M TaPMONNYCCKAX NCTOUWNKOB ropasyo Wpomre, 
YOM ILI YAPYLHX Cpe, MW UMIYALCHBIX HCTOUNNROB. ITA POPMY-IbI MO3BONAT 
UpOBCCTH OOMMTH allatus BbIpPAACHHH JVLT AMILINTY}{, UTO Hecpabucnno TpyA- 
nee ciletaTh moO PopMytaM JWIA yupyrux cpejt. 


a) Cpannenne QPOpMY. [ELA sKIZURUX Cpe, Tpit rapMOHNYeCRINX 
Hf HMILVIBCHDIX SICTOUHIIKAX 


B padotax df. M. bpexonenux [5], H. B. Snoanuckoro u df. UL. Saiinena 
[7] pacematpnBawtca yupyrie mugnoctu. B padore [5] — ucTtounnk rapMo- 
wirgeckoro Tama; B padore [7] — uuHeliuEii wcTOUWWK HMITyAbcnoro THMa. 
Dopuyab JI. M. Gpexoncnux [5] copapegaunet Aaa a00nxX yRaleuuill oT uc- 
TouNlka; B Popmyjzax H. B. SBomwucnoro u Jt. U. Saiinepa mucKmoaaercs 
oomacTh, ONM3KAA K wawasbHOW TOUKe. 

CpabynM pyr ¢ Jipyrom acumnTotuucckne PopMybl: dopmysy (3), Ho.y- 
uCHHYIO 13 POpMyY-Ibl, upuBesxcuHOI B padote [0], pu (4) = 1 © hopmyay 
(9), womyyennylo iyTCM 3aMenbl NepCMCHHbIX B MOpMyJaX, MpuReeHHBIX 
pn padote [7]. Jlas yyodcTBa cpabueHnuA GepenmiicmM STM M@OpMyH, cuadqU. 
OOO3NaICHHA AMILMNITY,[bE uaeKcamm A, w sf,, cooTReTCTRCHHO TINY UCTOU- 
UNkAa (AMMOYIbCHEI If TapMOUHYECKIL!) 








Ge, ay ese see ae ate . 
ly = an (1 —- p*) ae i ig ; (3) 
ae 
Wie pete ce 5 ae () 
o aay a 2/4 Byer 
ab aera 
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14 ef. VW. Lnunanmveca 


nn re 


Mopmyua (13) qua TBepEIX Cpe; M MpoMsBOMbBHOrO Bia -HMILYVIBCHOTO 
NCTOUHHKA UPHBOAHTCH K MOPMVIC [LIM ARILIKHX Cpe, eC HOJOATS ChO- 
pocTh vorepeyHElx Bown b = 0. Ip stom 








* 2 
A,.= -——=_—_— 
se ai V1 — p?) ne) 
Il 
Gi fata DER tts gg oe A, 
“om (1 — p®) “t (1 hy Ir 


Cpapneune Tpex POpMY I (LoL sf rapMOHNUCCROLPO, UMILYIbCUOTO JIHNHCIHOre: 
It MpOH3SBONbHOrO UMIYIbCHOrO HCTOUHHKOB) MWOKa3bIBaeT HX cxorcTBo. Beane 
OAHHAKOBA B8aBUCHMOCTbh OT paccTOAHHA 2% IW coorTHOomennaA chopoctTer 


a 
p =. B dopmynax (3) u (16) ommaxkopa 3aBucitmocrs or cooTHomemms 
2 


notnocted. pi serogze (9) upnnaro, aro muoTHOcTH OJHHAROBBI,* 7 = 41. 
DopMyAbL pariwaqaroTes CcICLYIOMLIMIL MHOPKIUTOTAMIL: 


(p-cta (3) eee 


(b-ta (9) — 2a,At. 
(p-1a (16) — f (An). 


Pa3uuite BOTHX WICHAX ONPeACIACTCA pa3sNHYNeEM THUOB WeCTOUAIOR. 

TakiM o6pa30M acuMNToTUyCcKHe POPMYAR JIA AMIINTYABL MpenoMsCH- 
HOW BOUL B ARIZKUX Cpeqax HPWH pasHBIX TITAaX IICTOUHTROB WMeIOT BecbDMa 
CXOAMDIT Bint. Pa3sauague B TImfaX MCTOUHIKOB He B3MCHACT XapakTepa 3aBir- 
CUMOCTH OF PaCCTOAHMS, OT COOTHOMCHHA CKOPOCTelL MW ILIOTHOCTECIT. 


6) Cpapuenne dopMya Waa yapyrnx wo auTKUX eper 


sasucumocms A om paccmoanisa 


Ms camoro puja @opMya caexyer, aro B aciMMToTITyecKitx opMystax 
(3, 9, 13, 14) ama pasnx cper (kUAKUX 1 TBepALIX) 1 pasHBIX HCTOURATOR 
(TAPMOUMYeCKUX I MMMYAbCHBIX) 3aBMCHMOCTh aMIAINTYES oT pacctosmums 
COBCPIMICHHO OJHHAKOBa MW WMecT BILT 


rie A we 3aBucnT or x. BslacHimM, Haunwaa c Kakux paccTOAHHH cmpases- 
JHBbI ACHMIUTOTHYecKHe POpMy JBI. 

Dopmysa (3) 04a meudeux cp2d un e2apmonuecKoco ucmoxnuKa. Aina 
ONPCLECHIA PaCCTOAHNH X, Hadad C KOTOPEIX cipaBeaaMBa dopmysa (3) 
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Axaaus Popmya OAs amnaumyO NpeAOMACHHdIL e0AH 15: 








Hato OUpeleIHTh PaccTOAHMA %, Up KoToprx OyuKuan (4) B dopmyac (2) 
CTaHOBUTCA WpakTHYecKH paBnolt 1. Ppadwx F (4) = f (72) (bur. 2) norasnr- 
Baer, uTo up yo>2 FF (4) orauyaerca or 1 ne Gomec, vem ua 7% (pit 
4 = 2, F (4) = 0,92). 

Ecam orpaHu4untTLcaA TpeboBannem, 4ToOpI f(y) oTanuastocn or 1 ne Gonee, 
yem Ha 7%, TO 11l0CTaBleHHaA 3amayda CBOXMTCH K OnpeweteuHio paccTosunnl 
7, Up KOTOPEIX 7% CTAHOBHTCH paBHOl us 6onbMen 2. 

daMeHAA B BEIpPaKeHIN AA y BernauHE R,y a yo yepes x, uw p,. 
nocne upeo6pa3zopannil UONyIAM cueslyiomlee ycsosue, Wp KOTOpOM v7, >> 2 


ei 
fee Pe , oo 4 
LV (a) ia —jp—-Vi-p| >t 


‘ xv 
Ha uv. 3 upuperxensi KpUBLe 3aBMcuMocTH 7 OT sy HP MapaMetpe p. 





(17) 


> hr 


Yepes 1 o6o3nayeta cena yacth BEIpaakeHus (17) 





as 'V ay +1—gyp—VI-P 





x 
Orpe3KH KpuBEx 7/ = (su) » PAaCIlOTO7KCHUBIC BEING TOUR 1epeccucHiia 
/ 


Cc OnpeyqeneHHOH TopH30HTabuoll AWHuMeI (Ia 3asfanHoro I , 4) 
BYIOT oOOnacTIE s1lagennit 


, COOTBETCT- 


ake. 
x 7! S > S S 
oj The CUpabe ua acHMi- 4 [ RRQ Ny 


ToTHuecKkan dopmyma (3). — | 
OtTpe3kil KPUBLIX, Pacirodio- 
7KCHHBIC HHVKe TOUKH Mepe- 
CCueCHHA C rOPpH30HTasIbHOu 
NHHMCI, COOTBETCTBYIOT O6- 75! 


es xv 
WaCTH 3HAYCHHMH >, rae He- 

















2H’ Goa oe Gomer A See ACE NSOEEE See 
00XO;1HMO HCHOIb30BaTb 
TOUNBIC PopMysiE Bua (4 5 — - 
wut (2). Ilo jqannerm bur. 3) (444> =t oe 
Ha ur. 4 8B cacteme Koop- 4 3 
A . @nr. 3. [padre sasncmmocrn »’ or x/2H nna 
AMHaT p = V.° OF IA ONPeACICHUA PaCCTOAHNA, HauHaA ¢ KoTOpOrV 
2 


ciipaBewwimBa PopMyua (3). 
PUKCHPOLAUHBIX  31adeHUii 


H/) waneceust KpuBiie (cuumoMmuBe “TMHUM), pasrpaHMuuBalonme obmacrn 
(eHCTBIA TOUHBIX HM acuMitToTHyecKHx gopmyn. Jina opnentuposni na 


yepre7ke IpoBeyeHa NHHWA HAWAJIbHBIX TOUeCK (rn = 2H aS) . B oona- 
2 

CTH, pacnojlovKeHHON cepa ot KpuBOolt /// = const 40 MHMHNM HayaBHBIX 

TOYCK, WeucTByer Tounam dopmyua (1) una (2); B o6macTH, pacnonomennoii 

cupaBa or kpupon H/h=const, cipaBeyqunBa acumuToTmueckan dop- 

Myla (3). 
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a a a ee ee 


Paccemorpenne OTUX NPHBDIX WORASLIBACT, UTO ACHMILTOTHUCCHASI opMy sia 


Bila (3) HATMHACT {[CHCTBOBATL IPIl TOM MCHDMITX paccTOsHuAX OT iWcTOU- 
Huka, YM Menhme p (pesqe cRopoctian cutpdepenturarns) i vem Gosb- 








(Dir, 4, NN ompegdeteHio paccToMuil, WadIWaAd © KOTOPEIX cNpaBeUIBLE ACIMUTOTITUCCKITC 
(POPMYJINE JLIA PKINLKIX IL YIPyrix cpey. 
TIfrpixoBnre UTM — jt yapyrix cpeq; CNAONIHbLIe IHN — JT 7KIRRHX Cpe; mapamerp 
Kpipnx I7/,.1—50; 2 — 50; 3 —10; 4— 5; 5 — 10; 6 —2,5; 7 —5; 8 — 2,5; 9 —1; lo — 1. 
TI TpuX-W yl TM puad SME — STAI WaacIbMhixX ToUeK 


Popaya (14) 02a mee pdux cpcd u usanyavcnva ucmounukoe. Pacctonuna, 
HWaaMitan C KOTOPBHIX CIpaBcAABa acluMMTOTHYeCKaA mopmMyna wuyla (14), ompe- 
JeMAIOTCA HepapenctTBom (15). 

IIpnuimast n dopmysze (15) 31ank paBelicTBa W moaaraH oTHomenue a/b, 
CKOpOCTe]! MpOMOALAHIX WU MOMepeyHIX Bom paBibtm 1,73, mo mdopmyare (15) 
MOMHO OUpPeNCAMTh paccTOANNA ®, WauwWaA C KOTOPHX ToLeyzenue aMiau- 
TY], NPCIOMMeHUBX BOMH (C 3aaHHOl TOUNOCTBIO) MOYMHACTCA aciiMITO- 
THAIcCKOH dopmyac (14). PesyuLtTaret pacueTa WaHeceHbI Ha dur. 4 (iWTpHXxXo- 
BIC JIMHII). 

Cpapuenue rpadukos dur. 4 WTA sRILKUX WM YMpPyrux cpe;l WOKasprBaet, 
4UTO OOM XOj| KPHBBIX JIA IRUILKAX HW YUPyrux cpejl, COOTBCTCTBYIOINNX pa3- 
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Anaaua Gopaya daa AMNAUMYO NPCAOMACHHDBIL COAH 17 








HbIM f/), oyeHb noxom. Ilo rpadunam naa TBepABIX Cpe, pacctoauua 2/2H , 
HatMHad C KOTOPHIX MO?7KHO NOAb30BaTLCA acuMITOTAMUeCKEUME popMyJamn, 
TOFYAaOTCH HECKOIbKO OoubmMMH (B 1,2—1,4 pasa), yem WA FKUMKAX cpen. 
B ta6a. 1 npusezenn HeKOTOpble WM@pb, CHATHE c cur. 4. 











Ta6anita 1 
e | x / 2H 
: ft la ee ce Ne 
A TREPTHEeE | *+HTHKHE 
cpelh cpenr 
as | 10 0,8 | 0,55 
: ames 13 0,9 
05 | 10 1,45 0,9 
, 25 5 re t25 
10 | 3,7 3,4 
ae | 2,5 5,4 4,5 





saeucumocmb A OM COOMHOUWUECHU A naomHocmett 


B hopmyne (3) qua aupKHX cper aMIIUTY Ta UPCOMMeCHHOH BONAK Bpo- 
HOPUMOHAILHa OTHOMEHIO NAOTHOCTeli 6\/P2, TaotHoctTh 02 B IpesomMiAjomen 
cpeye o6nigHO 6onbINe NIOTHOCTH P) B NOKpbhiBalomev cpefe u aem Gombe or- 
‘TMTaeCTCH Ps OT fi, TEM MEHbIMe AaMIIUTYIa MpeNoMIeHHOl BONHE BR FKATLKAX 
cpemax. Cpeqn co cuabom cKopocruoit nuppepenuuanueit o6nuH0 xapaktTe- 
PpasyloTcA u caadol Auddepenunanueli m0 IIIOTHOCTAM, T. @. JIA HUX MOMKHO 
ioHaraTh m~t. Cpener c peskoit cKopocruoli qudpepenymarueii oOnaHO 
iMeloT Oolee peskue pa3M4aA B MIOTHOCTAX. Cureqopatenbuo, 3a cueT pas3- 
MYHM B WAOTHOCTAX B OKUKMX cpeqax AaMILIHTYLa WpesOMIeHHOH BONHE nox 
ana OnITE GonbMe B cHyyae cpex c Manoli CKOpocTHOH juddepennmauncit. 

‘B dopmyue (13) qua yuopyrux cpey saBacumocts AMIVIATY BI WpesOMaeH- 
HOM BOJHEI OT COOTHOMeHHA IWIOTHOCTel clomHAA, OHA omupewensaeTca BOM 
pbipakennA (11) gaa xoofhuyuenta A}. Ha hur. 5 npupenena 3aBMCHMOCTE 
Arg = f(p) upu mapamerpe m == 03/0). Kar BUAHO 43 rpaduka, upu p < 0,55 
A,, TEM MeHBbIMe, 4emM GonmBMe m. IIpn p, 3aKmi0uenHom B MHTepBase 
sHayenun 0,05—0,8, A Maso 3aBucuT oT p. IIpu p>0,8 Aj, rem MeHbIe, 4eM 
MCHBING P, T. C. 3aBMCHMOCTL, OOpaTHaH TOM, KOTOPAA UMeeT MecTO pu Ma- 
TTEIX Dp. 

Takum o6pa3s0m, 3aBicuMocTh oT cooTrHomeHuA IIOTHOCTeH pa3sHaA AWA 
AMTREX W yopyrux cpex. B yenom, B ynpyrmx cpenax aMUJIATya MeHbmMe 
SaBMCHT OT COOTHOMECHHA TIMOTHOCTell, CM B >KU KNX cpemax. 


Jagucumocmbs A vm omHowenua CKOPOCMEU NPOOOADHIX GOAH 


byfemM paccMaTpaBaTbh 3aBucuMocTh AMIIMTYIb IpeIOMIeHHOH BONHBI 
OT OTHOIMeCHHA CKOpocTeH B OOacTH AelicTBaA acuMnTOTHMeCKOH PopMys 
(3) A HKMARUX cpex a hopMysI (13) yaa yopyrax cpen. 


2 Tpynw Ma-ra ousnkn Zemnu, N 6 
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3apucuMoctTh A OT Pp MOPKHO UCKaTb B pasHEX TOUKAX Had mOTeHHM. MokHo 
nolaraTb x = const, T. e. oupeqenaTbh saBucumocTb A = A(p) B P@UKcHpOBaH- 
Holi TOUKe npoduaA. Momo ackaTb 3aBucuMocTh A = A(p) B pasHbix TOUKAX 


* 
x “ip p 
A 4 ¥ 
ee fig P 
GQ I~ pe 


120 


100 
H}s 
$l | 


60 


50 





gO 03 04 O05 06 OQ? Q6 09 Wp 


¢ 
ur. 5. Ypadunu sasnenmocrn Kooppinnerta mpenomienua A,, 43 hopmyam 


* 





AP P2 
Hf. B. SBpounmuckoro Wo === OT p=, / a2, WapaMeTp KPHBHIX m Ft. ; 
Panay PB 
upopusA, HaupuMep, GB TOUKAaX, PaBUOOTCTOAIUX OT 4X, (x — xX, = const), 


B TOUKAX, OTCTOHNIAX OT Haya IbHbIx TOUCK Ha paccTOAHHOA, KpaTHOM 72, 


Oy ‘ 
(— =. const), 17. “1. Huse paccmorpenbl 9TH Cilyuan. 
vi 

d 
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Ananua Popmya OAR aMNAUMYO NpeAOMACHHIL GOAK 19 





a) x = const. pm x>2z, B cnyyae *uyKux cpeyq amusuTya WperomMuen- 





II pu Tom +e yc- 


HOM BOJHBI, cormacHo mopmyue (3), uponopuwonabHa i = 


JOBHH B Clyuae ThepAbX Cpex AMUMNTY Aa MpeNOMJICHHOH BOJHEI, COrmacHo pop- 


* P 
mye (13), mponopyHonanbua A,, Via Ha dur. 6a HaHeceHH KpuBHe 
=> 
A 6A 
10M 
20a UU 
HX, ) 
LOW 
f 
7. pla ‘ 
Yo thon 
ay Pe Le ae) 
eo a 
4 oe ae 
lf” 
it Ss Fh se 
G Gt G2 G3 G4 G5 G6 G7 G8 aoop 
a >Ay) 











pal pe - —e 
0 af G2 @3 04 05 06 07 48 a90 “vs a7 02 07 04 05 a6? G8\09p 


b 2 \2 





@ur. 6. Ppadmxu sapncwMocTu aMnINTy_ WpeOMAeHHOM BONN OT OTHOMIeHHA CKOpO- 
CTeH MPOJOMbHEIX BONH (p= 4/42) ANA AMYKUX (CNIOWHEIe JMHHH) HM yupyrnx 


& 
(IUTPHXOBBIC JWHMH) cpel: @a—x= const; 6 —2— x, = const; ¢ — or oe const; 
H 


a—At= toup _— Lop = const. 


Bee rpa@uhwh XapakTCPH3YHT TOJbKO OTHOCHTeENbHLI€ H3MCHCHHA AaMUJIMTYHE B Q@YHHOLN p. KpuBaie 
COBMeWIeHLI B TOUKeE p = 0,1. 


3aBicumocTa A OT p JIA *KHAKNX HA TBEpAbIX Cpex upu xa, (x papuo 64H, 
10H, 100//). Kpuptre noctpoeust c TOUHOCTLIO 0 TOCTOAHHOTO MHOMKHTEIA, 
HW@ 3aBMCAMerO OT P. 

Kak BujHo u3dur. 6a, 1 B AUAKMX, U B TBepmbIX cpefax amnauTyya 
YBCIMUNBaCTCH C POCTOM Pp, IIpW4eM B cCJyuae *MUKMX cpe_ yBerMueHue 
Oouee peskoe, 4YEM B Cy4ac TRepAbIX cpenx. Pasnwane B BeMM4nHAX OTHOCE- 
TCAbHbIX H3MeHCHHM aMIIUTyA cymecTBeHHo. Tak [Id *KUKEX cpeyq upA 


OF 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


20 A. M. Enunamoesa 





usmMeHenua p ot 0,1 no 0,9 A yBermunBaetca B 47 pas, a HA TBEpPAHX cpell 
upumMepHo B 12 pas. 

Kora ycuopue «>> 2, He coOmofqaeTcH, HO CIpabeIMBbI acMMUTO- 
Taueckue dopMynH Buna (3) ANA waAMAKBX cpeyq uw Bua (13) AoA TBepAHX 
cpel, 3apucumocts A oT p GyyeT cnomHee 3a cHeT HAIMA B shopMyzax 


i 
q1eHac Xr, | ma = 2H os) ‘Une c 2, OAMHAKOB B POpMyAaX WA TREPABIX 1 





é 


HHKHX Cpe, WOITOMY eTO OTHOCHTeCbHOe BAMAHMe HA BEMMYMHY AMILIUTY/bl 
Take OyneT OMHAKOBO. 

Tlonomum, auto + =c. Tora COMHOKUTCIb, 3aBACHIUH OT Pp, B BhIpa- 
7KCHHAX JIA aMIIUTy, B HKALKOM MW yupyrol cpene OyyeT UMeTE BUII 


Ay, &% + —_—_- (18) 


ee ee eee 
. P(A esd 


Ay oP 


a: Cc B=) te . 
Vi-—p n=) 


LH Vi-— pp 


Ay = (19) 





Vis pur. 6,a Bayo, ITO A pa3sHbIx cpey yBeamuenue A c pocTOM p TeM 
pe3ge, 4eM MeHbUIe 2. 

6) x —x,= const. AmnIuTyqb MpeNoMIeHHBIX BOH B cAywae *KH- 
KaX H yupyrax cpex OyAyT UponoplMoHaTbHH CAeAYIOMUM BbIpaKeHHAM 








Ay. ~~ a ee ’ (20) 
ea a +o)" 
( MS SH 
Al yP 
Ay~ ap i 
( {— p 2H 


Ha dur. 66 upwepexensl KpuBHe 3aBpucumMocTH A OT p pu TWapamerpe 
t— ty (2—2, pasno 2H, 6H nu 100H). Kax suguo uz dur. 66 u B crydae 
KMIKHX Cpel, HM B CIyyae yUpyrux cpey aMUNMTyAa yBeNM4IMBaeTCA C POCTOM 
p, Upwyem yBeuHyeHHe TeM pe34e, 4eM MeHbIIe X— zy. pa ofHoM H TOM 
“Ke 3HAYeCHUM ©—X, yBeuuuecHHMe A G pocTOM p B Ccily4ae yupyrhx cper 
MeHee pe3KO, 4eM B Culyyae *KMIKUX Cper. 

6) £/X_=const. AMUNMTYHAa UpeoMNeHHOM BONHEI C TOYHOCTHIO JO 
MHOVKHTCIIA, HE 3ABMCAMero OT p, B Cyyae AMAKUX Cpe OOpaTHO Uponop- 
T[MOHAJIbHAa P 


y ae (22) 


a B clyyae VUpPyrux cpex 


(23) 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Ananue Gopmya Oaa AMNAUMYO NPEAOMACHMDIX GOAN 24 


Ha ur. 6¢ npapenenn Kpusnie A= A(p). pn pasunx tunax cpey 
aMIIMTyYa YMeHbMaetca C PoctomM p, upHuem B ciyyae ylpyrux cpex 
yMeHbmeHue Oonee peskoe, eM B CHytae *KUAKUX cpen. 

e) At =const. Tlonsrraemca BLIOpaTb Take TOUKH, B KOTOPHIX YyCJIOBHA 
(opMupoBaHHA UpenommenHol Bonny OMMHAKOBB] HIM UpumMepHo ogn- 
HAaKOBBI Ip pa3sHHx p. flcHo, 4To TakuMH ToUKaMy ABJIAIOTCA Hayasib- 
He TouKH. IIpy ypyrux paccrosuuax B oOmacTH yeiictBna acumuto- 
THYCCKHX MOpMyN, BHIOOp TaKux TOYeR TpymHee. Ham npeqcTaplaetca, 
WTO ORHOTHUHBE YCHOBMA JIA WpeNOMAeHHEX BoNH UpH pa3HHx p moryT 
OLITh CHhOPpMyAMpPOBAHEI 10 cooTHOMeHHIO TromorpamoB oTpaxKeHHHx 4 mpe- 
AOMJICHHEIX BOJH (OMHAKOBHe pa3HOcTH BPCMCH IIPHxoya OTpakeHHoH u 
MpeJIOMJIC¢HHOH BOW). 

Paccmotpym 3apyucumocth A ot P B TaKHX TOYKaxX AMHHH HabsoOReHHH, 
B KOTOPBIX OANHAKOBa pa3sHOCTL BpeMeH tphxona At = lorp —— typ OTparKeH- 
HOM M lipewoMieHHOM Bon. Dro MOryT ObITb, HaupuMep, TOYKH, B KOTOPHX 
IIPeJIOMJI€HHaA BOWHA BEIXOINT 43 30H HHTephepenHnuh c oTpakenHoit 


BOAHON. 
Bripakenne 00 oTHomeHNA “/%,_ B TOUKAx, rye At = const, mmeeT cue- 
HYIOWMK Buy 
x c c 2 7 eo 
So (Seo) + sy VEER, a 
eee 4 
sen? 7 aa 


dina 3Hauennit 2, onpeweseHHbIx NO @opMyne (24) upa Pa3HHIX 3Ha4e- 
MAX P WC, PacCYATaHH aMNIHTYA MpeNOMeHHBIX BOTH NO acuMiTorTuye- 
cKoH dopmymne (3) qua oKMAKNX cpex 1 m0 aCHMITOTHYeCKOH Mopmyze (13) 
WIA YUpPyrHx cpen. 

PesynbrTaTH pacuetoR HaHecen Ha dur. 62. Kak spugquo w3 mur. 62, 
OrMedaeTCH MAKCHMYM amnuuTyn. B cropoHy ManHx u OolbmIaxX p amiumn- 
Tyqa yObiBaet (npu p->0 a upa p->i amnumuaryya A->0Q). Tlonoxenne 
MaKCHMyMa CMellaeTCH B CTOpOHy meHBIMNX p Upw yBenmgennu c. JIna 
RANKNX Chex uph c= 0,01 ryan 0,6, a upm c= 10, Zane 0,4. Ilana 
TBEpAbIX Cpey] MAKCHMYM C]IBHHYT B CTOPpOHY MeHbIUX p(p~0,3), H cMe- 
MeHHe MAaKCHMyMa C yBeuMYeHMeM p MeHBMNe, 4eM WWIA FRUKUX cpex. 

Xapaktep 23MeHeHnA aMIIHTYIB B PYHKOMU p WA TOUeK, B KOTOPHX 
1ocToAnHHa BenmunHa At = tory —thyp, B IKUTKNX cpeax aHallorwyeH xapak- 
TEPY MSMCHCHHA AaMIINTYIH B YHKUAM Pp BHAWaIbREIX TOUKAX. Ha our. 62 
HancccHa KpMBad AIA HayaJIbBBIX TOWeK (HT) w3 pabotst [10]. Maxcumym 
Ha kKpHBo A= A(p) ana HavanbHEx TOWER oTMeyaeTca upu p = 0,642. 
B wayanbnon TouKe At=0, a cnenopatenbuo un c= (0. Hak BHIHO H3 
VepTewKa, NPM nepexofe OT KpHBOM JIN HayabHBIX TOWeK KE KPHBBIM, 10- 
CHHTAHHBIM 10 acCHMNTOTHYeCKHM opMymam, oTMewaeTcA 3AKOHOMEPHOe CMC- 
meHwe aOcnHccht MakcHMyna. 
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lina yupyrux cpey, noKa He ylaeTcr conocTraBuTb KpuBnie A = A (p), 
TOCUMTAHHEIe 10 acHMITOTHYeCKuM dopMyzaM, C KpuBoll A= A (p) AA Ha- 
yYaIbHbIX TOK. 

Ham mpemcrapnaerca, YTO paccMOTpPeHHe 38aBHCHMOCTH A= A(p) B TOW 
wax, B KoToOpHIx At = lor — np PaBHO TOCTOAHHOM BewmuNHe, HMecT Hau- 
6onbmnit usMTecKMit CMBICJL 43 BCeX BBIMeIPUBeCHHDIX BapHaHTOB BBI- 
6opa 3Hayenui x. Tlomyyenuble pesyspTarbl usnyecKH mpaBsoNo,OOHE: 
AMIJIHTYa YMeHbMaercA, CTPeMACL K HyJtO HpH p—-0O nw upn pi, 1 
Meer MakCHMyM B IipoMe?KyTOWHOM oOmacTH 3HaveHHH p. 

Ormetum, ¥TO Takoll *#e XapakTep KPHBbIx 3aBicuMocTH A OT p ILOJLy- 
yacTCA, eCIM CHHMaTh c rpabuKa pur. 4 BeNWYMHEI X, COOTBETCTBYIOUIMC 


we MHVHHMaJIbHBIM pacCTOAHHAM, DpH KOTOPHIX Clipa- 
4 BeLIuBa acimiToTHyecKad dopMya Bua (3) 
: ad um (13). 
5 ConocraBueHve pe3yAIbTaTOB pacyeTOB 3aBi- 
5 cumoctn A = A(p) WoKa3biBaeT, ITO 3aBHCMMOCTh 
§ ; 
cL OT p B pa3HbIx TOYKAX (x=const — %y=const; 
gt 
x \ - 
; ae const u At = const | HMeCOT OJHOTHIHBIA xa- 
mal 
: paktep B CJlvdac MKMAKHX W yupyrax cpert. 
] 3agucumocmd A om coomHowenua cKOpocmeit 
; NpodOMbHUT U NONE PeLHolL COM 


f 2 3 4 88 


Mur. 7. PpaduKu saBiciMo- 
ern KoIhPuUyHeUTa Wpesom- 


Ilias TRCPABIX Cpe aMIIATya 3aBHcuT oT 
COOTHOINCHUA CKOPOCTeH IIPOMONbHEIX HM Womeped- 
‘ HELIX BOJIH. OTA 3ABMCMMOCTb OpeyeHeTcA BbIpa- 

neana A, us opMyvn 


= 
H. B. 8poanacnoro or s =: wRemiiem (11) qua Ajo. Ha our. 7 npibefeunt rpa- 
B. = 4 


* 
(UKM 3aBMCHMOCTM Aj) OT S = a/ 6b ip mapamer- 
WapamMeTp KPUBHIX Pp. 
ay as a 
pe p. Ilpu stom momoKeHO, ITO =~ = =->. 
| i ae 
Benuunna Aj) yMcHbHIaeTcA © pocTOM S, Upw4em yMCHDMeCHMC ocobeHHO 


pe3skoe B HHTCpBaNc 3HadcHB Ss OT 1,73 go 3,0. 





ZaeucumMOCMb AMNAUMYOL NPCAOMMEHHOU BOAHEI 
om eayOunsl npenomAnioueu 2epanuyol 

B cayuae sKaKax cpeq aMautTyia IIpeMOMACHHOHM BOTH B Hadadb- 
Holi TO“Ke oOpaTHO Upovopimonaibna rayoOune H » crenena °/4. 
IIpx ukcapopannoM paccToxHHAu £ (x >z,) aMMaMTy1a mpetomicHHol 
BOMHH Wpw TeX #Ke CAMBIX 3HAYCHHAX FZ, p Ul H/} vem Gompme, uem Oompme Hf. 

Ha dur. 8 upmBezenhi Tpapuka W3IMeHCHHA aAMILINTYAB B odyHK ua 
zupn } = 100 4“; p = 0,0 w Mp pasHbx H. U3 upupexenunx rpapuKos 
BHO, YTO AMIMMATYIa B HAaLaIbHOH TOUKe Sombule UpH Mambix (7, 4eM Inpu 
6onpluax. Wsmenenua c paccTosnuem Oomee pe3ku pa 6onpmux H. pu 
yBelmueHHn x KpuBhie A = A(x) Up pasHBlx H ww upu p = const upu- 
ONMKAIOTCA JIpyr K Wpyry. 
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Anaaue Gopmya Oana amnaumyd NPCAOMAMEHHELL 6OAH = 


1 Gs 


B o6uactn yeiicrBua acumuToTu4ecKux @opmya (3) ANA sauKEXx cpey 

i (13) qas yupyrux cpey 3aBncumoctTE aMUIUTYAbl OpPeOMIeCHHOH BOTH 
oT rayOuHb Bipakaerca omHaKoRO (f xBxoluT vTombKo Bogs ) 
H 


4 =x A 
(ite P a 
\ 23 Vi-—p 


Ilpu paccrosunax, Sombmux, ¥eM 7, ormeyenHHe Ha ur. § nouepeybima wiTpo- 


XaMH, OTHOCHTeCJILHBI€ W3MeHeHnA AMUIATYH WA TBCPIbBIX W dRMTKAX 
cpeyq pn pasuex Af ofmHakoBH. 
A 


Ha dur. 9 upnecyenm Kpu- es / 
BhiC, XapakTepu3ylouue 3aBucn- 
MocTL A ot 8B oOnactTu AeicTBHA 
acHMUTOTHYeCKAX dopmyz. IIpu 2 
x= const (dur. 9a) A Tem 
Combe, wem Ooabpute H. Cxo- ia 
pocTb w3MeHennA A B DyHKOW 
ff rem 6oubme, 4emM Gomine p. ‘ 
Upu (x — x, )==const (pur. 96) 
-| Tem Oonbule, 4em mMeneme H; Ql 
CKOpOCTL H3mMeHeHHA A BOYHKIML 
ff Oonpme up Gonbmax pp. 
CymMupyaA pe3yabratTh pac- 
CMOTPCHHA TPHBeeCHHHX BHIIIEe 
POPMYJI, MOKKHO  3AKIIOUNTS, 
4TO MOpMyIH AIA aMMIMTyy 
OpCIOMNeHHEIX BOJIH JIA yiupy- 
THX H JH +*KHQKMX cpe upLH 
pa3HbiX THUaX UCTOUHAKOB uMe- 000 
10T HeEKOTOpHe oOmmMe YepTH. 
CpapHenwe acumMnToTa4ecKkux 
popmya (3, 9, 13 m 14) noKa- 
3hIBaeT, 4YTO XapakTep 3aBNcH- 











~ 


00 





JO001 
MOCTH AMIIIMTYAbE OT paccToa- 100 1000 10000 Z,M 
ae H rayOmBE tpetoMusi0- ur. &. Vpadunn 3sasncumocrn .f or x pu pa3- 
eu Prpannybl B acMMIITOTHYe- yx (1--— H = 250 ut; 2 — H = 1000 «; 
ckux opmMysax JNA TRepAHX 3 — H = 4000 ss. 


Cpe MW AMIYIbLCHBIX MCTOUHAKOB TlonepeuHbimMit DITPHXaMH OTMeICHO Hayano ooOnacTu 
cORepMCHHO TaKoit ne, aK pam THeToN aMnTOTHHerIE Dopwy Aa waHIS (oH 
“KMIKAX cpey, HW TapMOoHHacCckuXx 

ucTowHAKoB. B acumnroTruueckux MopMyax JH 7KUKUX Cpeyq up rap- 
MOHHYeCCKOM HW MMITYIbBCHEIX WCTOWHMKAX OFMHAKOB Bl 3aBACHMOCTH OT 
PacCTOAHHA, COOTHOMeHHA CKOpOcTeH H WnoTHOCTeli. NXapakTep 3aBucuMOCcTH 
AMIMIMTYbl OT COOTHOIWMeHMA CKOpOCTel IH TBEPAHX UW HKUAKMX cpel B 
oOacTH felicTBHA acuMUTOTHUeCKUX opMys KaYeCTBEHHO OAMHAKOB. 
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24 A.M. Enunamoesa 


a .- ag nnn I — 


Buusune oTHOWeHtA UNOTHOCTell Ha aMIMTyAy UpenoMieHHOK BOAHH 
pasiM4Ho B clywae TRePALIX HW *KUKUX cpey. OnHaKo B peawbHHX cpeyax, 
ocobenHo B cpefax co cabo cKopocTHol puhpepenumanuel, pasinane B 
UAOTHOCTAX HeBeIHKO MH OHO He AJOIKHO 3A8MCTHO BIMATb Ha aMIAMTYAY. 
OTHOCUTCHbHHe 7K U3MCHCHUA aMUIUTyTH B byHKuau paccrosuuA BoobmMeE 
we 3aBUCAT OT OTHOWMeHHA MNOTHOCTell, T. K. MocweqHHe BXOAAT TOAbKO 
BHC 3aBUCAMMU OT paccTOAHHMA MHO?KUTCID. 


A 
50 
Og 
Qh 
Qi 2H 
oni G05 = @i 05 10 £ 
a 
gai gl 10 aH 
10 F C 
Q! 
O5 
Gt 
a5 
Q05 
A 
6 oi 
2H 
Dur. 9. Vpaduiit 3apucumocri A oT a a-—x“x=C;6—2£—2,=C¢, 


WapaMeTp KPMBEIX — p. 


Ly cayuae TRepAbIX Cpe aMILIATYAa 3aBMCHT OT COOTHOLICHHA cKopoctell 
(s) UpOJONbHLIX M MONepeYHHIX BONHB cpeyax 0 o6e cTOpOHH OT rpaHMUbl 
pasyena. Oquako upu H3sy4eHuM NoBeseHuA aMILIUTYy Kakou-1n60 OHO! 
BOUHEL BeMUMHA S COXpaHAeTCA MOcCTOAHHOM MM He OUKHA BAWATh Ha 
OTHOCHTeIbHEIC u3sMeHeHuA amunuTygH. IIlpm comocTasmenuu amuautTy) 
pasHHX BO.H Apyr c Apyrom, Boobme roBopa, yuer 3HayecHHH s HeOOxO- 
nam. Ho ecum BpenwumHb s B AByX cpeyax OM3KM MW COXpaHAIOTCA HOCTOAI- 
HEIMH Ha BceM yuacTKe Hadi0feHu, TO OTHOWCHHA aMIIMTyA AByX BO 
Mano BaBucAT oT s. Bce 9TO AaeT OcHOBaHHe B KauyecTBe MepBoro npwovin- 
“KCHHA Up aHalu3e aMOIMTyA UpeOMUeHHbIX BOUH B peabHbIx cpomwax 
HHTAThCA ACHOM3OBaTh POPMY AL JIA HKUAKAX Cpe M rapMOHMYeCKMX UCTOF- 
HUKOB. JTO coBceM He O3HadaeT, YTO pellieHue 3aadH JIA 7KUAKUX Cpe U 
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Anasus Gopuya 0aa amnaumyd NPCAVOMACHHRIX GOAN 


TapMOHHYCCKHs UCTOWHMKOB 3aMeHAeT pellenMe 3aqaun QA yupyrax cpex uw 
MMUYIbCHEIX WCTOYHAKOB. OnHakO, MBI WOMaraeM, 4YTO HeKOTOPHe 3aKOHO- 
MepHOCTH, YCTAHOBIeHHHe UpM pelleHuM sayaun WA *AMAKMX cpen, B Ka- 
W€CTBCHHOM OTHOICHHH CUpaBeIMBH uM WAH yupyrux cper. 

Ilo-Bayumomy, popMyaH W0A wauKAX cpeyx u rapMOHWYeCKHX HCTOYRH- 
KOB falkoT KavecTBeHHO TaKylO 7Ke KaPTHHY OTHOCHTeILHHX W3MeHeHHE 
aMILIMTYAbr C PaCCTOAHHeM TPH pa3sHHX ylanweHMAX OT HayanbHOl TOUKR 
Kak HW B CAYWAX TBEPABX Cpe, YTO #Ke KaCae€TCA CONMOCTAaBeHUA aMUJIE- 
TY BOAH, COOTBETCTBYIOMMX pa3sHHIM TrpaHHlamM pa3fela, To, BepoaATHo, 
3HCCh pacdeThl AIA *KHUIKUX cpeq MOFYT B page cuyyaeB AaTh pesyuprare, 
KadeCCTBCHHO AHANOTMMHEe Cy4alo TREPAHX Cpe, B Apyrux se (Hanpumep, 
38BHCHMOCTh OT COOTHOMeCHHA UMOTHOCTeH H Jp.) pesybTaTE pacueToB mA 
*KUKAX HW TBEPIHX Cpe MOryT ObITh CYIMeCTBeHHO pa3JINUHBIMH. 

Hake ipubeyeub HeKOTOpHie pe3syAbTaTH anamn3a PopMya AA amuuryy 
IpeOMIeRHHX BOH. IIpw stom acnomb30BaHE @opmyau JI. M. B pexopckax 
[5], BEIBefeHHHe AA TOYeUHOTO BCTOUHUKA rapMOHH4eCKOrO THA, pacnouo- 
*KEHHOMO B KUAKOM Cpefle c WIOCKOl rpanuyell paspesa WByXx NON YNpOcTpaucrs. 
Bu6op gopmya JI. M. Bpexoscrux o6sacuserca TEM, 4TO 3TH MopMyun 
NOsBOANWT HavOOJee NpocTo uw B OOmeM Bue MpoMaBectm UX aHanHs pH At0- 
OHX yaueHHAX OT BCTOUWHKA. 


§ 3. OBJIACTh JEHCTBHA MOPMY\JIbI (1) JI. M. BPEXOBCKHX 
AIA AMIJIATYAbBI OPEJIOMJEHHOM BOJIHBI 
B RUKH X CPEXAX ,JIPH TAPMOHHYECKOM MCTOUHHKE 


BuiicHHM, Up Kakux NapaMerpax cpef, AMHe BOAHB ) H paccToAAMAX 
ciipabexziuBa mopmyaa (1). 

B pa6ore [5] ormeyeno, 370 @opmyna (1) cnpaBeynuna npn co6mopzenan 
YCNOBHA 


'V koR (I — py | > 1. (25) 


Otcioqa BAHO, ¥TO, ¥emM OomEMe pacctoxune A (cm. hur. 1), rem npu 60nb- 
a 
mux p = —_ MO}KET BHIDOIHATLCA HepaBeHCcTBO (25). 


Jiu oneHku 3HayeHnit p, upu KOTOPHIX cUpaBeqNHBO ycuoBue (25) uw, cae- 
AOBaTenbHO, dopmyaa (1), upuMeM MMHUMaIbRO BO3MO;KHOe AAA KaK on 
BOTHBI 3HaveuHe H, T. e. 3HayeHHe R B HadanbHOl ToUKe (R= R,. c=x “) 
Byfem paccmaTpupatb cpefy c ropusontaxpnoli rpannyew pas3zzena. 
2H 


Boo oe * 


ITpu stom R 


lloyctapnaa oto 3Hayenne R, B HepaBencTBo (25) 3amenan Ay depes Qn / b. 
nOoJLyaHM 


rp ff oa 
/ 12,56 = VT — pl» 1 


4 
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26 A.M. Enunamoveca 





HII 


é 


'V 12,56 Vl—p | > (26) 


er) 


A 


Pa 
Co6moyenve HepapenctBa (26) 3aBHCHT TOJIbKO OT BeIMAMH p Hr. Obdv- 
3Ha4HM JleByl0 4acTh HepaBeHcTBa (26) aepes u 


ioe )/ 12,56 Vi-—pPp 


mM WOCTpouM rpaduK 3saBucumocTn u oT p. Ha ur. 10 wpupeyeHa Takas 
KPHBAA U LpOBeCHH TOPU3OHTAMbUble IMHAM JAH WpaBon WaCTH HepaBeHeTrA 


u se 

3 

Z 

A Se 
i a Ne 





0 01 a2 03 04 OF 06 07 08 09 Wp 


Mur. 10. K onpexerenmo o6nactn xelictaHA dopMyasr (1) 


upu pasupx H/d. Uacrh KpuBol, pactlono*KeHHaA cCBepxXy 7 COOTBETCT- 
BYIOWCH TOPU30HTANILHOM MMHAM, COOTBETCTBYCT CJlydaro u> Viti , 


Mopmyua (26) 1 rpapuxu ur. 10 noKasnBaloT, 4TO 4eM 6onpme p A 
uem MeHbIne H/}, TeM MeHBINe OOnacTb xeiictbuA opmyan (1). Gpemp co 
cua6ol CKopocTHOow judmepenHuMalmet mM MaJIbie OTHOMeHNA H/> (mane H, 
6onbmmme ) ABAAIOTCA HanMeHee OarolupMATHBIMH B CMBICJe OrpaHudecHHOCTA 
o6macTH welicrBua dopmys (1). 

ina ycuosnit celicMHuccKOM pa3BeKM He CAHINKOM MaJIbIXx riyOuH Gosee 
BePOATHLI 3HAYeHAA ea papunie u 6ompmue 0. Upp H/k=o wn upn 

VH]% 

Jlna KomMUecTBeHHOM OlleHKM OOMacTH WeKcTBHA popmyH (1) uayo sHaTb, 
KaKylO Kpaiiniolo WMppy UpMHATh WA Jepol dacTH HepaBeHcTBA (25), T. e. 
KakylO MHHAMaIbHYy!O Wadpy MOMHO CUMTATh ropasjo 6omblieH eAMHHIUD. 
JI. M. Bpexosckux B cBoeii paSore [12] cauTaeT, 470 aHanoru4bie HepaBel- 
CTBA YAOBAeETBOPAITCH, KOrfa CieBa CTOMT unppa, pabHas uw OONbMIaA Tpex. 

Byjem cuutaTb, 4TO ycnonue (20) coOmofaeTcaA, Korma B popmyue (20) 
cqeBa cTOuT MuHaMyM Wadpa O (OS1). Hpa srom u3 ycaopna (26) MoKHO 
oupeseuTb MpeserbHoe 3Hauenue H/h ANA Kawtoro sHadeHHA P, IPM KOTO 
pHX yOBNeTBOpAeTcA HepaBencTBO. B tabu. 2 IIPHBeeHbE OTH 3HadeliA 
(crpoxa Hj} up & = 2x). 

OrmeraM, 4TO MEI MpOBeM pacdeTH JIA MAHMMAIbHO BO8MO;KHOTO 3Hayte- 
nua R(R = AR,). Ulpu yseauaesua AK Upefebuble svavenuA H/} ymeub- 


p =0,0 u mpesHmaer Bp 7,3 pa3za, a upw p=0,95 B 4,4 pasa. 
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Axanus Popmya Oana amnaumyd npenomAeHnee eoar 27 


Taosuuna 2 














s | 0,1 0,3 0,5 0,7 | 0.9 | 0,95 
d/h upy T= 2, 2,0 2.4 20 2,8 4,6 6,4 
x= 62, | 0,384 | 0,347 | 0,384 | 0,465 | 0,76 | 41.05 


[WaloTCH H, CeOBaTeIbHO, OOMacTh elictBua dopmyan (1) yBermunpaerca. 
B raén. 2 (crpoxa H/k upu «= 6 Xy) MpHBeeHLE 3HadeHHe p A Ht /. 
oupeRcimomne OO1acTh FeucTBuA d@opmyan (1) npn x = 6ay. 
ITpopenenuble pacueTH NO8BOMAIOT CelaTb BEBO O TOM, 4TO PopmMyua 
(1) cnpabezausba B npecOmazalomem Ywcue 3HAYeHHIi pu ff/h, korophie Moryt 
HMCTb M€CTO DPW ceHcCMH4eCKOH pasbejykKe H Up rayOuHnoM celicmaueckoM 
souqmpoBanna. ToabKo Np UCCieqOBaHau MeIKUX WIM Crabbix rpaHuy pas- 
4eta, Kora H/h Maso, 2p BEAMKO, STH MOPMYAL MOryT OLITh HeECUpaBeAAN- 
BAIMH. /|NA wccHeqOBanMA aMIVIATYIHHX ocobeHHocTeli IIPeJIOMIICHHBIX 
BOUWH B OOdacTH p,Ouu3KuxX K 
eXMHHWe, HEOOXONMME coelwasb- 2 9% ga? 107 og 


I as 
uble TeopeTuyecKue padorTst. a 4 
499 





10 
S$ 4. 3ABHCHMOCThL AMILJIATY bl 
MPEJIOMJIEHHOKM BOJIHBDI 
OT PACCTOAHHA 1 
a) Topusowraapnaa rpanuna Gi 


paszyjena 


Coruacuo opmysam (1) u 
(2), amnaaryna IIpeJIOMICHHOIt 
BOJHBI HMe€eCT MAKCHMANbHOe 3Ha- 001 
yeHHe B HawdaIbHOW TOWKe, a ¢ 
yBeJIM4eHHeM paccTOAHMA aM—- 
JUTY{a MOHOTOHHO yMeHbIUAaeTCA. 

B KavecrBse mupmmMepa. ua 
dur. 11 wopaseyenst rpapunu 99 1000 10000 aM 
A= A (x), paccuaTaHHbe ODO yr. 44. padi l-: A(e) mpi @ -=0; 
opmywze (1). SHayenna F(y) 6pa- col ag: | | 
‘IMCL C rpadurka dur. 2. Kar pan- Me ras 
oO H3 rpadakos dur. 11, ymeus- ae 
INCHHE AMIIATYAbE c paccToH- 
HHCM IPOWCXOAMT HeOMMHAKOBO UpH pa3HEIx x u p. IIpn mambix yaasenuax 
OT UYHKTA B3PbBa 3aBACHMOCTh AMDAATYAB WpeNOMACHHOIi BOJHBI OT paccToa- 





meo== i; AH =1000 


eee 


I ‘Pgrys ¥. € * rm 
ror Hecaeqonanne d@opmy.r JI. Bpexosexax c weabio BiACHeHUA 3aBNCMMOCTH aMnmu- 
TYAbE OT PacCTOAHUA MH OT WapaMeTpoB cpeA MpoBeyqeHo TaKKe B paboTax [10, 13, 21]. 
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28 A.M. Enunamveeca 


See a ce ee i ee 
HMA BLIipaKaeTcA PopMysJo# Buya (1). Ita hopmyza cupabewanBa UpA 10081 X 
yHanesuax x oTuctounuxKa. IIpu boupmux x popMyjla yopomlaercA, nepexosA 
B acumMnToTuyeckHe dopMysb (3) 

K 


~ /,’ 
x2( 1. tu 
‘: x 


A 


rie A He 3aBHCHT OT &. 

IIpu 66nbmux paccTOAHHAX XY, TAKHX, TO YJOBMeETBOPAETCA HePpaBeCHCTBO 
2>Z,, AMMIBTY[a UPpeNOMACHHOH BONHH UsMeHAeTCA OOpaTHO MpoMOpHo- 
HaNbHO KBawlpaTy paccTOAHHA 


K 
aA — py ° 


(27) 


0) Haknzonnan rpannia 


He octanaBiuBasnch DOApoOHO Ha anawM3e 3aBUCHMOCTH AMIIUTYAb OT 
paccTOAHHA DpH HaKJOHHOH UpelomMaAwmeli rpanuiie, OTMeTHM, 4YTO pH 
o+0 acumuToTu4eckue OpMYJbI HMeWT TaKOH Ke BUA, KaK Up TOPHsoH- 
TANLHOW TpaHule pasfesa, TOULKO BXOMUT elle WeH, 3aBHCAMAH OT > 


a SB ie 
; ; 
ac? [4 | " (1 on seer cos? 
Yip 
Bepxunit sak COOTBeETCTByeT [BM7KCHHIO 10 NOfbeMy, HMKHHK — HO cHyCky 
1 paHHaOb pa3syesa. 

Takum o6pa30M, Halwave HakJOHAa UpHBOAUT K NOABIeHuIO B popmy.ic 
AA AMUAUTYLH WpeCIOMAeCHHOH BOJHEI NOCTOAHHOLO MHOMUTEIA, 3aBUCHMero 
oT yriia HakaoHa Y. Bemmuna 9TOFO MHOMUTEIA HO Dopbemy (3HaK -|) Combe, 
yeM 0 clhycky (3Hak —). 

Paccmoanua, HauUHAaA CKOMOpex cnpaccOauen PopMyArl euda (27). Pacctos- 
HUA, HAaYHHAaA C KOTOPHX ClpabeNABEI acHMUTOTHYeECKHE MOPMYIb Bua 
(3), ompenenenti B § 2 u upepcTaBnenH Ha ur. 4. Jina ompenenenua paccron- 
Huu Z, HAYMHAA C KOTOPHX cUpabeqauBa acuMUTOTHYeCKad dgopmyza (27) 
K 


t= 


A= (28) 


HOCTYNUM cAenylomuM oOpasom. 
Byiem anipokcuMupokaTb dopmyay Buya (3) 


a 


(POPMYA0H Buj\a 


on 


ay (29) 


Ifpm rakoli anupokcuMalun DOJ yauM DepemeHuble 3HayeHHA 7. aa pemeuust 
HOCTaBJe@HHOH 3aa4yH onpesemuM paccTOAHHe ZX, Iipw KOTOPOM N CTaHOBUT- 
cH 603KHM K JBYM. | 
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Anaaua Gopmys OAR amnaumyd npesomAeHHEE Goan 29 





Benwanna n “3 dopmMym (29) papna 


d\inA 








— ging * (30) 
O dinA - 
upeneiat m3 dopmyuzsH (3), Haliem McKOMyl0 BenMUBHy 72 
=05 
- (31) 
{—— 
x 
Ha dur. 12 npapeyen rpadaK s3aBncumocTu n OT —, paccaaTanublii 
a | 
no popmywte (31). Hume upmpesenn 3HayeHnA 
7” 7 
i WIA HEKOTOPHX —. 
P ry PAL, 
2c Fy BS Cp es f 
2 §,0 4,75 6,02 8,53 16,1 o if 
n25OG 23 BO.-94 o ef 
BeuwaaHa nm yMenbulaetca upu yrenn- 
x 8 
“CHM ~~, aCHMHTOTHUCCKH UpHOnmKaach ¢ 
H 
Kk jIByM. OTMeTuM, 4TO B OOmacTH JelicTBHA : 
acCMMUTOTHUAeCKAX POpMy Bua (3) c Womy- yg 
UCHHHIMH 3HaYeHHAMH 7” XOpPOMO coBnanawT w Wi a4, 


pe3yibTaTH pacueTroB m JA wYacTHoro ir. . Tpadox  3asncnmoctn 


caywaA, UpmBeyeuunte B pabote [10]. ee 
MakcaMyM 3Ha¥cHAi n, TONY GeHHHI Ha 

KPHBLIX mn = f(x), UpmBeeHHEIX B paboTe 

110), pacnomaraetca Bp o6nactu neiicTBHA 

dopmywbt (1), rye acumuToruyeckad d@opmyna (3) HecnpaBeyuBa. 


12 
x a 
yz. CO PacCCHHTAHALNT = WHA 

ii 


popmyunr (31). 


x 
Muyumadbpaa BeIMynHa z Hagman C KOTOPOH MOKHO CYUHTAThL CUpaBey- 


IMB0H Mopmysy (27), 3aBucHT OT Toro, KakKoe 3Ha¥eHue 2 MOMKHO CUMTATL 
OuU3KEM K [ByM. YuuTHRad TOUHOCTE celicmmgecKkuXx ompejenennit [13], 6y- 
eM CYHTAaTb, TO nN \ 2,3 Oau3ko K ABYyM. 
Iipw stom ycnosan dopmyza (27) 
e 
A = -, 


v= 


> 6. 


clipabejIMBa upy 


| 8 


Ha gar. 13 upusezena kpugan (TpHX-nyHRTHpHad AMHHA) OrpaHHanBaw- 
ast OOMAaCTb TelHicTBUA acuMNTOTHYeCKOH dopmyaH Bua (27) (BsenmuHHE 2 Sa 
CHATHI C rpapuka pur. 12 npan = 2,3). dpech xe Hanecenb KpuBEe car. 4 (pac- 
CUHTaHHble 10POpMy.1aM JA *KUAKHX Cpe), pasrpanwunBalomme o6nacTu AeiicT- 
bua dopmMyan (1) m@ acuMuTormyeckow hopmyasi (3), 1MHHA HATAaNbHHX TOWK 
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30 A.M. Enunamveea 
4 | oe p : 
SH Vie UW WHHUA, COOTBeETCTBylOMaA aOclymccaM TOWeK BEIXOa BOTH 
B TepBeEle BCTYHIeHHA (a = Vv! aa 4 . Ilo rpaduxy ur. 13 yna kaxcporo 
: aaa 


sHayenna p a H/k MomHO ONpeneanTh OONacTH paccTOAHMH, BMIpeselax KOTO- 
PHIX 3aBHCHMOCTH AaMIJINTY(b OT pacCTOAHHA ONMCHRACTCH pasHbIMu mopmyJa- 


4 
Pm 


10 


? 





] 2 q 6 8 10 12 14 w 1g 2H 


Mur. 43. K onmpenencnuio o6nactel AclcTBHA pasHOrO BHAA @opMy] 3aBucHMOCTIT 
aMIVINTyAb oT pacctosHisa. apaMetp WTpMXOBHIX KPHBbIX H ji. 


mu. PaccrosHue 10 ropw30HTalH OT KpHBO 7, 0 OHO U3 WITPUXOBbIX KPMBHIX 
(B 3abncuMmoctTH oT sHa4ueHHA H /h) oupenetAeT o6sacTb, B KOTOpON cupaBbesinBa 
TONDKO TouHad Mopmyaa (1). Pacctoauue No ropH30HTaIH Me*Ky ORHOM H3 
MTpUXOBIX KPUBEIX M1 KPUBOH, MOMCYCHHOM WMTPAX-NYHKTApOM, olpeeiAeT 
o6nacTh WelicTBHA aCHMITOTHUeCKUX POpMyT Bupa (3). OOnacTb, pacnonoxnen- 
HaA Ipabee WITpUX-IYHKTHpHOM KpUBOM, ABIAeTCA o6sacTbo WelicTBnA mop- 
Mya Buna (27). 

OrmeruM, 4TO paccTOHHUA, HaYWHaA c KOTOpHX cupaBeqAuBa dopmysa 
Bua (27), OMHAKOBH JIA YUPYTUX M MUAKUX cpey, WpH pasHblxX THVAaX ACTON 
HMKOB, T. K. BU acuMUTOTHYeCKHX dopmya (3, 9, 13 uw 14) rompectTBenen. 

Ipasee Kpunoitz,/2H npakTayecku pu w0OnX p HW up Hj)i>2,5 pacio- 
jlomena oOsacTh [elictTBuA acHMITOTHYeECKOH OpMyAb BUsa (3). Orciona 
cnelyeT, YTO B OOALIWHHCTBE WpakTH4YeCKM BO3MO7KHEIX CTywaeB (H /\>> 2,9) 
NOBCICHHE aMIIUTYA WpeOMAeHHHX BOTH, WpOCWeKeHHBIX B NepBhIX BCTYTI- 
NeHuAX, NOMUMNAeCTCA acuMNTOTHYeECKOH mopmysze (3). 

Ha ocHOBaHHH H300%KeCHHOrO MOMKHO CelaTh cieLyromnue BLIBOJbL 06 
o6mactaAXx elicTBHA ACHMHTOTHYeCKUX POPMYI ANA aMIIATY/, WpeAOMICHHbIX 
BOJIH. : 
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AAHaAUs POPMYA GAA AMNAUMYO NPCAOMACHHIL COAH 31 


—_* __, cUpabeiuBa, HAaYMHAaA C PaccTOAHHH, 
1-3 
x 

HeMHOrO opeBniliajomux z,. [pu S6onbwiwucTBe BO3MO/KHEIX B CeliCMOpa3- 
Beyke 3HayeHHli p u H/d ota PopmMyna cUupabenxsuBa BO Bcell OONacTu mpocse- 
#KUBAHWA BOJHH B NepBHx BeTynuenuax. pu 6onpmux H/d (H/> 10) 97a 
popmMyila cUpaBeAIABa UW Ha 3HaYNTCbHOM MHTepBalle B OOMaCTH Npocacmu- 
BaHHA BOJH B NOCIeLyOMmuUx BCTYNeCHUAX [lO BBIXOJa B DepBble BCTYNIeHaA. 
Cuyuau cpex co cuaboli ckopocTHolH ud@mepentuanueltt w Mannix H//h Haume- 
Hee O6aroupWATHH; B ITMX CIyYYaHX acuMUTOTHYeCKaA MopMyua (3) cTaHobuT- 
CH CiipabeIUBOU Opa JOBONbHO OONLOIUX paccTOAHHAX, HW BeINKa OONAaCTH, 
B KOTOpOH AelicTByIOT TOIbKO TOUHbIe @opMyss. Hanpumep, upu p = 0,7 u 
H/. = 5 acumutormueckan dopmysa (3) cupapeyzuusa upu 7/21] 1,6, a np 
p =0,95 ow H/A = 5 — apn 2/2H 35,7. 


2) Mopmyna Bana A = « (27) cupaBe,.1uBa TOULKO npu o8eHb OoNLMX 
yaneHuAaAXx OT NYHKTa B3pbiBa (x >>6z,,). OcobeHHO BennKU X UpM MaJION CKO- 
pocTtHolt Aud Pepenuuayun (Gonbpmue Pp). 

3) O6macTb paccTOHHUli, Up KOTOpHIX acuMNTOTMYeCKue POpMyAbI He 
cupabezuBH (Masble x), Tem Goubme, uemM MeHbme H/h uw 4em OonbUe p. 
IIpu oven, 6onsmax H/h, ato umMeeT MecTO, HalpuMep, UpH razyOMHHOM cel- 
CMHY4CCKOM 30HAMpoRaHHn, 9Ta OO/lacTbh OFeHb Mala H B MpecbAajaiomen ya- 
CTH OOacTH NpPOCACHKUBAHHA BONE MOVKHO WONTb30BaTbCH ACHMITOTMYCCKON 


1)Dopmyaa(3) saad = 


MopMyonw Bua (3). 
$5. YUET TMOPLIOMEAN A 


O6wui eud Gopmya OAD amnAUMYO NpeAOMAEHHON 6OAHEL NpuU Hasu- 
uuu noerowenus., Hanwane B peasibHbIX cpeyqax MOrlOWjeHHA M3MeHHT Mop- 
MYJIBI JWI AMUIMTY UpeswomiieHubix BoH. Bynem cantaTb, uTO KoneOannA 
HMeHT yacToTy /, UH KosPPMMMeHTH! NOTIOMEHHA JIA ITOH YACTOTHI B cfpe- 
Wax, MOKPHIBalOMlen H NMOACTHTAalOMnich NpeNOMIAAWMyIO rpaHnly, NOCTCAHHBI 
H PAaBHB G, H Gp. 

3a cueT WOrNoMmeHHA B POpMYIax [A AMUNUTYALI NpeNOMIeHHON BOTH 
NOBHTCA WOOaBOUHEIN yen [13,16] 


Ay y— Lal 2 
€ b 


ric 7, W fo — JWIMMBI WYTCH BOJHEI B WepBOM WM BTOpOM cpejyax. daMeHHM 7, 
ur, sepes H uw p WIM Gepes X_ Mp 





ee eee 
: Vi-p Pp’ 
_ Pp _ 
lo ee ae = XL — Ly. 


[lojjcTaBMM 3HaYeHHA 7, WH ry B BbIpakelwe WIA Wena, YUIMTLIBALOIIEro 
MOTIOWEHHC 


ey, 
e  TNp 7, e—xae, 
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he A. M. Enunamveea 

OTH YUICHI JOJUKHE OLITh BBeJCHAI KAK COMHOPKHTeIM B QOPMYAH JA 
AMIJIHTY, MpeHOMIICHHEIX BONH, UpHBezeHHBIe BEIMe. B pesyibTaTe acHMi- 
ToTHYecKkan pPopMyza OyneT UMeTb BHI 


_ pT —*H (—2,) ea | 
A= m= m (1 — p?) / a (82) 
ds i 
es 


Samumem aty PopMysly upu cueqywounx ycuOBHAX: 

1) a, >a. <OTOT cayyall wWMeeT MeCTO B peauIbHBIX YCHOBHAX, 
KOFa HOTHBIe MOpOb, MOBEPXHOCTb KOTOPHIX ABIAeTCH IpenomssAlomen, 
NOKPHTH PHXJIEIMH MWOpOMaMM, WOrTuomeHvue B KOTOPEIX 3HadATeIbHO OombMe, 
geM B mgqoTHBx. B stom ciyaae dopmyma (32) umMeeT BUT 


1x 
(vo —% 5X 





io nee 2 ere Pp eee oe es ae 
mm (1 — p?) 2 (1-. <2)" 
x, 


(33) 


2) a, =. I[pamepHoe paBencTBO KOspPPHNMeEHTOB NOrOMeHuA B_ II0- 
(iPHIBAIOMci WU MpeOMIIAONel cpeqax MO*KCT OBITh XapakTepHO AA Cpe co 
cma6oit CcKopocTHol anddepennuannet. pn a, ~a,~% dopmyaa (32) ameer 
CELYOMNM BAI: 


Piles pr Ee (<. —1) aes 


a ere 34 
zm (1 — p?) : 7 (1— ty \'l (34) 


Ms dopmyn (32, 33, 34) BaqHO, YTO HauMaMe NOTOMeCHHA H3MeHAeT Be- 
IHYHHY aMIIMTy{bl H XapakTep ee I3MeHCHHA C paccTOHHMeM. 

Sagucumocms A om p @ HaXaAdHOL mouxe. BuiicHaM, KaK H3MeHHT Ha- 
mame IOriomeHuaA xXapakTep 3aBucumMocTH A oT p B HauyalbHOH TO WKe. 
Mopmyna (4) QA AMUNMTYAE UpeIOMMeHHOM BOJIHEI B HavaIbHOH TOUKe IpH 


HaIWUHH WOrsomeHua OyeT HMeTb BHI 
= ; eae 
VP) Wee 4 (35) 
mHV, (k,H)/* 





H 


Ananorwuno cayyaio Henormomaiomux cpeq [10] Bemmamna Ay MMeeT 
MAKCHMYM pW HeKOTOPOM 3HaYeHHR Pm. YcIOBHeM, HeOOXOMMMHIM Jin 
omupeleneHHwA Pm, ABUAeTCA CJleqyromlee: 


rs _ (1 — pi.) — 80,1 = 0. (36) 


2 
Pm 


Ypasuenne (36) yyoOnee pemath rpaduseckn. Ha dur. 14 upnpeyen 
rpadHK 3aBMCHMOCTH BLIpayKeHHA gq OT DP 


q= poe 5 a a 


en 
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Ananus Gopmys OAA amnaumyO NpeaAOMAeHHEIL COAH 33 





Ilepeceyeune nomyyeHHOn KpuBOIt c TopH30HTaNBHolt JIMHHeu, NpoBeeHHon 
Ha ypopue 84,H, onpexenser Benuununy pm. Tax upn a, = 0 Pm = 0,632, 
STO CoBlayaeT © pesyIbTaTaMH pacyeTa ANA Henormonjawmux cpen [10]. 
Ip Hannu WormomeHwA MakcHMyM cABHraet- 

cH B CTOPOHY MeHBMMX p, Upwuem cmemenne 7 
Tem Oompue, YeM OonbMe nmpousBenenne af. 10 


IIpu «,H =0,5 (wanpumep, H = 1000 wt: 
at, = 09-10% 1/), pm = 0,460 

IIpn «,# = 1,0 (nanpumep, H = 1000 wt: 
% = 1-107? 1/4), pm = 0,380 

IIpu «,H = 0,0 (Haupumep, H = 1000 wn, 
%, = 09-10% 1/4), pm = 0,215 


Ha our. 15 upwregennt rpad@nunm sapncumo- 2 





JG 


oT p. Rak Buywo m3 dur. 15, na- 





CTH 





Avaric 
IMYMe MOTAOMEHMA IEpHBOHT K GOomee peskomy 


YMCHbIDeCHHIO AMILNATYABI ipeuyOMMeHHOIt BOJHM 
in ¢cwaOnx rpannn, vem jw peskux. Dr3u- 
YCCKH STO OOBACHAeTCH OobMen WuHHO!I ILVTU 
BO-IUbI BNOKPHBAIOWeH Cpeqe Ip caOKIxX rpa- 
nMWax, YOM HP CHIbBHBIX, YTO oO6ycmOBIUBAe? 
OonDmMe NOTepH 8a CHET WOTWOMCHMA B cperax Our, 14 EF 
co cuab6oll CkKopoctHoli yuddepennmanueit 116 ne 10 Gopi a 
cpaBHeHHlo C CpeqaMi—tT C pe3sKol cKkopocTHoit . ae 
nuddepennnannen, 

Jaeucumocms A vm pnpu z=const npu naauuuu nNoesougenus. Tpose- 
eM pacweTH WIA ABYX CilyyaeB cooTHOMeHnii KosdbunnexuToR NOrOueHHA 


| 
n 


7 
MOKC §0 QS 


1 


is) 


0 Q2 04 06 08 10 p 


? 


Mur. 15. Vpadunn A} Avance = H(p); mapamerp a,H oa 
M 


od Fae) 
A) > % Wt, “ay. pa stom amunuryna upenomuenno Bonus BLIpaKaeTca 
@opMysamu Baga (33) nF(34), 
led a ng 
' aTb 3aBICHM : 
Tak sxe, Kak u B § 5, 6ynem paccmaTpnp ocTb A or p, ony 
CKhad MHOMHTCIb, HE 3aBHCALIMt OT p. 


3 Tpyao Mu-ra dusnkun Sema, Ne 6 
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34 A. M. Enunamveeca 











IIpumem 2 = cH, c— 3aanHad NOCTOAHHAaA BewMunna, m = 1. 


1) a, 4%. IIpn orom gopmyna (33) Ana aMIIntTy AB IIpeOMJIeEHHONM 
BOHBI OyeT HMeTbh BHI 
9a,H 


ple V 1—p? ' po eakle 


A SS 2p 3}, (37) 
sm? c® (1 — p?) E —: cyl? i 


Ha xapaxtrep 3apucumocti In A= /(p) BunaeT Wien C 4%. Une © a, Tie 
u3MelACT xapakTepa KpuBnix In A = /(p), a H3MeHHeT TOKO abcosIoTHy to 
nennunny A. Ha cnr. 16 upancycnnt KpuBiie sapmcumocts A oT p npn r=6H i 
Ip pasHEx suayennax o,f, PaccmoTpenuc oTHX KPUBEIX MOKAasbIBacT, YTO Ha- 
HHUNe LOTHOULCHHA B UOKpbIBaloUielt cpeye (IPH a, > 4) MpHBOMNT K U3- 
McHeHHIO MopMpI KpuBEx In A = /(p) U0 CpaBHeHHIo © KPHMBEIMI AIA HCIHO- 
rmomammx cpen (« = 0). IIpu ne6ounmmx snaucnnax 4, KpuBpie In A = 
— f(p) cranopatca Gonec WOMOrIMI, YeEM UPH OTCYTCTBUM UOrOMICHHA, Mp 
Sonpmux 3suauennax o,// xpuppic In A = f/(p) uMetor Maxcumym. Ilomome- 
Hie MAKCHMyMa CJBHraeTcs! B CTOPpOHY MCHBIINX p pH YBCUIMMeHHN a. 


2) a, % =a. pu orom ycaopuy opmysia (34) a7 aMIJINTY BI Tpe- 
JIOMJICHHOM BOJIHBI WpHMeT BIT 


— 21T a "; Pp ies) 
7 4 1— 7 4 Seite 
ple pale. (38) 


min? c? (1 —-p?) - J 9fy 
C V1 —. p- 











Ha mir. 17 upysezenn KpuBble sapncumoctn A or p upux = 6H wip 
pasHbix 3HaveHNAx aff. 

PaccmoTpenue 9THX KPUBLIX NOKa3blBaeT, YTO XapakTep KpuBHIX Jn A = 
= f(p) Mayo MeHAeTCA 3a C4€T HAIMYMA NOFAOMeHHA: ph pasHbIx BedwM4H- 
Hax & aManuTyna A Bo3spactaeT c yBemuyenuem p. Iipu yBermuenuu norsone- 
HUA yBelmuenne A C pocTOM Pp CTaHOBUTCA Oonee pe3skUM. 

Tin &, > G WU &, SG pPacueTH IpOBeAeHHI JIA OMHOTO 3HaYeHA L (x = 6H). 
Ilpu Apyrux sHaueHHAX XY ToBefeHue aMMAUTYAN B dyHkiuu cooTHomennA 
ckopocteli pH %, > &) WUPH &, + a, JOIMKHO COXpauMTbCA KayeCTBeHHO TAKUM 
7Ke, KAK H B paCCMOTPCHHOM Cy4aae. ITO culeqyeT U3 TOTO, YTO POpMa KPUBPIX 
Ind = f(p) ATA HeLOrdomalmux cpex Up pasHEx x (pur. 6a) mpumMepHO 
OJMHAaKOBa, a WICH, YYATHBAWIMn nwormomenue B cpeqaX H BAMAIONIAM Ha 
(opMy KpHBHX, He 3aBucuT oT c (cx = cH). 

Takum o6pa30M, B cily4ae, Kora KoompUulMeHTH NOTMOWenHuA B HOKpbI- 
Baloileli A UpeNOMIAIOMeM cpeyqax pe3skO OTIMYAWTCA, yueT NOTIONICHuA Upu- 
BOWUT K CYMeCTBCHHOMY H3MeHeEHHIO XapaKTepa 3aBUCMMOCTH AaMUMTYAb OT 
p upu x = const. B cayaae, Korga Dormomaiomue CBOMCTBa NOKpHBaloMeH 
HW Upetomisaiomel cpey UpmMepHO OfUHAKOBLI, yueT NOTAOMeHHA He MeHHeCT 
cCyMeCTBeHHO xapakTepa 3aBucuMocTH A OT p Up x = const. 

Omnowenue amnaumyO Osyx Goan npu HaAUYUU noenowenuA. Iipw ananuse 
IKCHEPUMCHTANIbHHX CeHCMHMYeCKHX aHHbIX HWHTCHCHBHOCTh UpeAOMMeCHHBIX 
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Anaaus Gopmya 04a amnaumyd npeaomaenneie goat 30 


BOWH YacTO OleHABaeTCA TO CpaBHeHHIO C AHTeCHCUBHOCTHIO Apyrux Bown. 
B wacrosmem maparpade PaCCMOTpUM BEIpasKenue [IA OTHOWeCHAA aMnAnTyT 
npeTOMACHHUX BOTH, COOTBCTCTBYIOINMX ABYM Pa3HBIM rpauuiam pazsnena. 
Ana Kako 13 rpannit pasyzema MOK phiBaloman Cpea IpMHATA OJHOporHoN. 
Ilapamerpnr, COOTBETCTBYIOINHE neppoi, i 


rpanuye, ToMedeHb WHyeKcamu J, BTOpoli — P 


mufeKcama 2. JOo3HaduM 4Yepes ao, ua, 
7 . 
7 0 
10 J 
in” 
g5 
20 
5 ‘ 
Oo jo 0 10 
Q5 
ZO 
Yi 15 ° 
Y ~3 
y 10 
1° 
20 
10° 
-7 
1G , 1. 7. 
gi 2 08 04 05 06 47 Nob Qo 
—~j y 
50 sd 
* ia 9 Ql Q2 O3 04 QS 08 Q7 48 a9p 
a seer l= f(p) una cayuasn Mur. 17. Tpadman A =f (p) ana 
11 > de, 2 = 6H; 7: al 10. Yapametp — aH, CTydat 2 ==4,-=a. ITpunaro 
il 
Kpupnie COBMeRIeHE B TOUKC = p == 0,4. x = 6H, ere 10. lapamerp Kpn- 


BRIX -— aH, Bee kKprBale copmMenleHE 
B TOUKe p= (O,1. 


moraomeune B WepBow HM BTOpow cpefax [IA WepBoi BONE, a 4epes 
QO, WG, aHaJOrMyHbe BeIMYAHE WIA BTopoH Bonn. Ipu stom acumutoTu- 
yeckad MOpMyiJa WA OTHOMEHHA aMIIMTYN ABYX BON MOET OMIT 3annca- 


Ha B Bae 
Ao | 


rye 
2 (@ ie _ at gte aa “Ha j “HL 
Ny mapa py) Te (eae — tat BH 
ee et re ? 
map, (1 -—p3) T; 


3* 
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36 A.M. Ernunamoveca 


‘ a, 


Comuoxutenb N srmwowaer up ce6a uenbl, HC saBncnmne OT 7, TOra Kak 
M onupenenset u3meneuve ornomennaA A,/A; ¢ paccTosmiem. Mynnoua M 





as v ~ Vy is ——X (%y—%o ) 
COCTOHT 3 WByx comHomuTemen My— ome u Mo=e ; 
M H2 
M 
: Honetenue dyunnin AY, ¢ M3sMeHeHHcCM & 
pa3INIWO IPM PABHBIX COOTHOIMCHHAX %yyq M 












ak Voorn 7 
Sep 
N on 


a) UPN Lyo= 2%yy My ocraetca wocToaH- 
HIM MopaBubmm 1 up M3MCHeHHH 2, 

6) Up “yo > Lay Al, yOrrpaeT c yBevmMuc- 
Hiem x (or co 30 1); 

B) MPN Ly <Q 2y, My BospacractT Cc YBeJIN- 
yennem x (ot O 300 4). 

Hoseenne dyuknan VW, ¢ W3aMCHCHHeM & 


Ud 


3ABNCHT OT BUAICHHN He: 





“4 
as \ 


Np a) pM % == %, M, = 1; 
"Cospacmunuy. 


eS 


Fal 


6) npn a> a, M, yOninacr ¢ yBomMucHH- 
CM 2X: 
B) up a, <a, AW, BospactaeT ¢ yResIMHC- 


Dnr. 18. Wo onpedecieHnyo HiemM 7, 


q ¢ t A = Ml 
xapartepa Kpmpyx VM O: VMcenceyornaume Baipawkenna jin M na on- 


CTpeMyM NoOKaspiRactT, ATO PY NIKITA AT mMosxKeT HMCTH OKCTPCMYM IIpH 














eae eee, (40) 
; =@ 


Ms apyx penicuHil WI <, Halo BbIOpaTb OHO NHOMOAKMTCIBHOS,  Be- 
IMYHHA KOTOPOTO GONBMC Fyo Wo Xyy (UPH Vay > Mae BHAK 4-, UPH yy << Ly, 
3Hak —). 

@Myunnua M momerT UMeTh MAKCHMYM HJIM MHHMMyM. YcJOBMe ji MH- 


HUMYMAa: Vy. > Vy, B 05 < oun; VCJIOBMe {WIA MAKCHMYMA:? Tyo <2y, UH OL > 4 
Ilpu pasnerx ,pyrux coveTaHMAX 3HAaYeHMH %q MW Oe dyaknna Mi momer 
OBITE YyORIBAIONICH, BOspacTawllel UH HeCH3MeHHOU C paccTOAHMeM. Ha cxeme 
dur. 18 noka3aHbl BOSMOMKHBIC COOTHONICHMA BesIMAHH, BXOJAHIIMX B PYHK- 


mur M, iw ‘W., wo Ha COCHMNAIOIINX UHHHAX loyuncaH xapaKTep PyHK- 
nin MM. 


IIpusenem upHMepst pacueTa OTHOIMNICHIT A,'A, IH cclyyaeB, Kora 
rpapuk <A./A, AMCeT DKCTpeMAaJIbHYIO TOURY. 
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Anaaus Gopmya daa aunaumyd nperaomaennue cea 3F 








IIpumep 1. 


i= 0,9; ff, Te 300 M; Oe = 1-104 1 /M; Ly = 827 MY: 
P2 = 0,0; Hy, = 400 wm: as = 2-10 4/m; zy. = 461 om; 
X= a, = 1-103 1m. 


IIpw ormx yenosisax (%yo<Byy WO > a1) rpajuK A,/A, = f(z), corsac- 
HO M3I0KCHHOMY, JOJGKeH uMeTD Makcumym. Ilo dbopmyae (40) ompemensem 
Tmaxe = 2994 . Ha ur. 19a mupupegen rpadur A,/A, = f(x), paccunran- 
HBIM 110 dopmysre (39). Ecum momMenaTs mecramu TapaMeTpsb JIA epson 


Ti oy 
A, | A, 
Mt ! qr [ 
I | 
gunk fo 20-0 | 
i 
9 : LM p | DHM 
8000 4000 G000 8000 10000 200 300) =900 = 500 
a 6G 


Mur. 19, [padurnn 7 = 7 (2). 
1 


H BTOpOW rpaHNTbl, TO KpuBan oOTHOWeHMA Ay/ A, = / (x), OyaeT uMeTA MyHT- 
MyM. 


IIpumep 2 


Pi = 0,76; H,=50 ru; a, — O,47-10°5 1/3; ayy = 120 wm; 
Po = 0,86; Hy = 20 rat; ay = 1,0-10°5 A/a: ty 67 KM: 


Oo, =, = 3.521073 A/a. 


Wipu aTux ycuoBMAX MaKCHMyM KpuRol A,/A, HaxojuiTca Ha paccToauui 
Tmace = 218,09 xe. Ha pur 196 upusenxen rpadur A,/A, = f (x). 

YcuIOBUA ipHMepa 2 XapakTepHB AA rpanun 6asacipra (BOuIHAa fo) H 
NOAKOPOBOTO CJIOA (BONHA ¢)), H3y4¥aemEIX pn rayOuHHOM cciicmmueckKom 
30HIMpoBaHNH. OrTMerTimM, uo pacuetHad KpuBas dur. 196 nmoxoma na 
SKCHEPMMCHTaAIbHYIO KpHBY!0, UpHBeqenHyio B padote [15], u no 3HageHHAV 
A,/A, MW M0 MOJO KeMO ManciMyna. 


$ 6. HEROTOPBIE BOHPOCbE KO.INGUECTBEHHOM HWHTEPIPETAILAH 
CENCMHYUECKHX JIAHHBIX OB AMIBHTY [AX 


B celicmopa3Beqke Janube o6 ammiuTyyax 3aperUCTPUPOBaHHAHIX BOTH 
HCHONb3YIOT JIA OlpeheieHuA NoOKazaTedew crenenu PYHKUMM pacxo*meunA, 
KOsPPUUNeHTOB OrTOueHHA M pa3sHocTell KoIPPUUHeHTOB TOTsomeunsa. 
CnocoOsl ompezeneunil dTUX BeANUNH ONMCAHEI B pa6otax [13, 16, 17]. Ora 
CHOcOOM KoM4eCTBeHHOl OOpasorku aMMIMTY OCHOBanBI Ha all pokcuMalua 
ACHCTBUTCIBHOM 38aBNCHMOCTH aMIJIMTYIbI oT paccTosnua PopMyyol Baya 
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38 A.M. Enunamveca 





K | 
(29): A = ar THe xc” — pyukuua pacxoayenna. IIpu stom mpesnomaraer- 


CH, UTO BeAWIHHA N MOET OLITh pasHOll JA pasHblxX cpej, HO OHa He MeHAeT- 
ca c pacctosnuem. Jlna yueTa DoruomenuA B POpMYyy BBOAATCA JKCIOneH- 
IWaIbHhe WICH. 

B § 4 toka3aHo, 4TO 3a CYeT ANNpPOKCUMAIan aCHMUTOTHYCCKON MOPMY ABI 
pusa (3) dopmysoi Bua (29) nomyaaioTca NepemenHble sHauenna 7. GB pa6ote 
[140] na oTyqenbHEIX UpuMepax HOKasaHoO, K KakUM pe3sybTaTaM WpuBOLUT 
ANNPOKCUMaluA TOUHO PopMy tH Bua (1) Popmynoli Baga (29). JT paccmoT- 
peHUA MOKasbBalOT, UTO Wp HeOOABWIMX PaCCTOAHUAX OT HAYaIbHOM TOUKU 
3a cueT allpokcuMaluM moyyalotTca NepeMenube 3HayenuA n. B obsacTn 
jeiicTBuA TOUHKIX POpMyA Mo*KcrT OHTh MAKCHMyM 3HaYeHMM 7, a jlanee NpU 
yBenmueHun paccronHna mn yMeubinaetcH. MaxcuMaabubie 3HayeHuA M MOTYT 
CHAbHO OTIUYATECA OT WByX. Toabko pH x© > 627, BemmuMHa N CTAHOBUTCA 
MeHbIIC, Wr paBHolt 2,3 u Aalee acuMUTOTMYeCKH WpuOMMRaeTcA K ABYM. 

IIpopeneuHoe paccMoTpeHve TO3BOHeT CHEHATb BBIBOA, UTO WCIOAb30Ba- 
uue mopmyst Baga (29) Honycrumo up OombMMx paccToAHUAX x (x >> 62,,). 
I[pu menpunx x sta PopMyza OwWKHa WpPUBOARTS kK OMIMOOMHEIM pesy1bTa- 
Tam B olpenenenum nu a. Tak B CaywaAx, CCH BOLHa WpocieKeHa Uph Mablx 
VateuwAX OT UYHKTA B3PHIBA WIM ecm OHA Mpoc.iemena UpH OOAbIUAX yRa- 
enMAX, HO COoOoTBeTCTByeT cuaObiM rpauhnyamM pa3zqea, cuocoObLl wATepipe- 
Talluu, OcHoBanHEIe Ha Mopmyae (29), RowHHEI NpUBOAUTL K OWMOOUHIM 
pesyrbtatam. IIpu ucnomrb30BaHua aMIVIATYANbIX KPUBEX, UOMYFeHHEIX HU 
Ip MaIbIX WM Upu OoAbMAX yRatenuAX OT MYHKTa B3phiBa, UpuMeHeHue ITAX 
cnoco$oB MprBexeT K NOMYYeHHIO pasIVIHbIX KeNM4NH NM U %, ATO MOMKET 
co3jaTb Welpabnabyoe BuevaTenme 06 U3aMeHeHuM XapakTepa cpey Na pas- 
HBIX yuacTKax. JIna yTowHeHHA pe3syAbTAaTOBR MHTepaperaywn aMIAUTy/l- 
HbIX jJlaHHhIX MOKHO bITAaTLCA REIOpAaTh Apyrylo almpokcumMupylomyro 


dopmyy. 


Bsi6op annpokcumMupyomel PopMyAbl WA AMILMTY bl 
IIPe1OMIeCHHOH BOJMHDbI 


B § 2 6n10 MOKa3aHO, ITO y2Ke IPH CpaBHATeEAbNO HEOOALIMIMX paccTOAHHAX 
OT Wa¥atbHoli TOUKM MOBeAeHUe AMIVIUTYA WpPeMOMACHHEIX BOTH B iKMAKOU 
It TRepOlt cpesaX MORUMHACTCA acMMUTOTHYECKO! dpopmysze Bupa (3) 


K 


IIpu cambiX pa3.Id4nbIX 3HAYCHUAX DapaMeTpPoB cCpefl U WMH BOAH A, KOTOPbIC 
MOLYT UpekcTaBAATh UHTepec AA celicMu4ecKOl pasBeqKU HU rayOunHOro cen- 
CMHUYeCKOrO 30BKqupoBaHuA, dTa MopMya cUpaBeyqauBa BO BceH odnacTU 
IpocieckUBaHUA BOJHE B WepBbIX BCTYNNCHMAX, a Up 3uauaTedbublx f7/d x 
p — W Ha 30a4UTeIbHOM MHTepBane B OOMacTM NocueAyWMUx BCTYUAeCHUE Jo 
BEIXO7a BONHEI B UepBHe BcTyMIeHuUA (cM. § 4). 
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Anaaus Gopauya 00a amnaumyd npeaomaennax boar 39 


eee 


daMeTuM, 4TO hopmyna Buya (3) cupaBeyuBa maa rpaHuitsl HOryupo- 
cTpanctTBa. IIpa cuoax Manoii MomtHocTH, Kak HOKa3aHo B padote [18], nora- 
3aTeIb 2 papen 0,0, a He aByM. B peanbHEtx cpeflax, Cy 00 TeM aHHEM, 
KOTOpHle NOMYACHE! AO CUX NOp, UOKasaTcb nN He BCera paBeH AByM. Orme- 
WeHbl 3HadeHMA N, CYMeCTBCHHO OTAM4alomueca OT AByx. Iloatomy d@opmysy 
(3) cuelyer Buyou3MeHHTh, BBEAA NOKa3aTelb cTenenu n, wosdemamnai 
oupeyqenennt. /[na oOmHoctu cnenopasto Ob 3aMeHETL NOKazaTelb cTe- 
HeHW Y CKOOKM Ha IpOM3BONbHEIIE, HO_IeKanun oupexenenuw. Onnako, 3T0 
UupHBeyeT K OOUBUIOMYy 4MCy Hen3sBeCTHEIXx HapaMeTpOB HW CylellaeT HeBO3- 
MOMUBIM UX OlpeleIcHNe NO BKCIePHMCHTAIbHBIM jaHHBIM. VYunretpaa oro, 
3Q0HINCM AIPOKCHMUpYIOULy!o MopMywy B BIC 


a (44) 


on qn ofa 
eae 


jlin yyera uornomenna B cpere B dopmyay (41) qomKuE OLITE j0G6aB- 
AICHEI JKCIONCHIMAaIbHble wenn. [[1A clyyaa unoOcKOi HaKONHOII rpaHunnl 
pa3gqena (yrou Naksona ¢), up KosdPunnentax nornomenus B BepxHel 
HWKHeH CpelaxX %, HW &) Id YacroTEE f nmoOmyuMM cllerylomjec BbIpaskenue 
AHA AMINIMTYIb UpeNOMIICHHOM BOJIHBI 








; SES soos 
A= : : (42) 


3; €@ ? 
: x /2 
alt | ees _it 
x 


rie BEPXHHi 3Hak COOTBCTCTBYeT ABHJKCHHIO 110 HOAbeEMY, a HWKHUIT — nO 
CILYCKy. 

B yanbneiimem Ham norpedyorca BEpaxkenua jutA AMINIUTYIbI ImpesoM- 
JI€HHOM BOIHEI pH Ha6mOoeHuAX Ha HaTOHAIOMMX 1 BCTPC4HBIX CHCTCMaX. 
Odo3sHaynM paccroauMe Memy WyHKTaMH B3pPbBIBa Ha BCTPeYHIX CHcCTeMax 
yepes L, a Ha HarOnsIOWAX cucTeMax — 4epes a. Bexwanub, oTHocaumecsh 
K OCHOBHOMY HYHKTY B3ppIBa, Oytem nomeyaTb wHAeKcamm (1), 10 BCTped- 
HOH ciicTeme — uAeKcamn (2), a 110 Haronatoujel — nanekcamu (3). Bynem 
CMuTaTh, UTO IPH OCHOBHOM HYHKTe B3pbIBa HaOMIOMeHHUA MpOusBONATCA 110 
Hoybemy. Ilpn orom Belpaxkenua JA aMuUsUTy;t Moryr OBITR 3anHcaHE B 
« 1eYIOUeM Buje: 























_COS(i—2) sing 
ky a cag Cos i ‘ 
A, = ——___,- e 3 (43) 
nf 4 wy fr 
x f — HL 
es 
., COS(its) 2 _.., sing 
__ Ke OES) ogg ee cos i J 
Ay —_ 7 r / xr a, © (44) 
(L —- # S H? ‘ 3 
L—zx 
: cos(ti—o) .. Sing 
Be: Ke — 4 (eta) SS bay(epa) j 
ano | 2 */s C “ ( 10) 
(x 1@)" i H3 
‘ e+ a, 
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40 A. M. Enunamveea 


ke gh eS 


Cnoco6 onpeqerenHa 70 


AHA@JIOTH4HO TOMY, KaK 9TO TOKasaHo B pabote [13], Mo#KHO onpeyleuATE 
n 00 HarOHAIOMMM HW BCTpeyHEIM cuctemam. PaccmoTpuM criocoO ompexeteHnA 
n 10 HarOHAOMIMM cucTeMaM. XOA paccyHMeHUM CoOBepMieHHO aHasOruued 
npuBexeHHHM B padote [13], mosTOMy MBI Mx 3/[eCb UPHBOAUTh He 6yjleM. 
OxonyatenbHan POpMya Wi onpeweneHuA n UpM Mcnoub30BaHUn dopmya 
. (43 wu 45) 3amumerca B Cilexylomlem Buye 

















a-n 
Ba V7. 
Ay(t =) : Fs 
x 
as In ——_, = — nln Ste. (46) 
59 As — =] 
ea 
¢ 4 Blo 
ww ] x 
 } Crpoa rpaduKu 3aBnciMocTHA a a y,0T nS 
3 et 
( a) 
110 HaKOHY alllpOKCHMUpyHOUNx MpPAMBIX MO7KHO oupejle- 
JO JHTb BeIMIMHY 7. 
Oraname oT cmoco6a, u3somenHoro B padote [13], 
; COCTOHT B TOM, 4TO NO OCH OpfWHAT OTHKIAaMBIBaeTCH BeH- 
x */ 
aor A, (1 me i y 
yuna In —~_—"— pmecro pesmunun In >. 
7 ae */e As 
Aq{ 1——"80-) 
z-+a, 
10 
Lg 
————— ae 
‘ 0 40 60 40 00 120 14.0 % 0 $0 a/v 


- a 
Mur. 20. [paduxu sapncumoctn (n—n) OT =; napaMeTp— 7. 
B H 


Bennunna n, ollpenenmemand 110 cuocoby, u3nomenHomy B padore [13], Ha- 
XOMUTCH B CueYIOM[eM COOTHOIMeHHN C BeNMYNHO! nN, OpekeuAeMOM Ha OCHO- 
BaHuu dopmya (46), 





( ea X 9 
3 xta 


Hee Minn 


(47) 
ie 

z+a 
Miz dopmyns (47) BAa_HO, 4YTO pM NOCTOAHHOM n BeIMYNHa nN OWKHA 


M3MCHSITBCA C H3MeHeHMeM paccToAHHA. Tombko up > %y (¢ = 1,3)n =n. 


— 4 
Ha our. 20 upnBencnbt rpaduKH 3aBNcuMOcTH (nm — n) or ——, lapaMetp 
H 
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Anasus GopmMyA CAA AMNAUMYO NPEAOMACHHIX 6OAH 4f 


a 
KPUBEIX — OTHOMEeHHe —— . IIpm pacuerax UpwHATO, YTO TpanAna Fropu30H- 
H 
TauibHa, T. @. Lyi = Lyg = Xp. 
PaccmotpeHue rpapukoB WoKa3HiBaeT, TO m—n TemM OobiWe, YeM MeHb- 


¥ 7 a 
me —— H YWeM MeHEIMIe — 
va Ly 
TOPpOMY IpOBOWUTCH oupelweseHwe, OT LIYHKTa B3phiba HW YM MeHBbUMIC pac- 


T. e@. 4YWEM MeHbMe paccTOHHve yudacTKa, MO Ko- 


? 


x 
CTOAHMe M@KLY NYHKTAMM B3pHBAa WA HaroHaomux cuctem. IIpu —— 2 bn 
H 


a — = 
uph ~—>0,0 n OuusKo Kn; pasHOCTh n—n He IpeBbimaerT 0,3. Wpu 
H 
M0 


ats x a 
> 2,4 wupu — 20,5 pa3sHocTh m—n He mpespnmaert 1. II[pu ss < 2,0 


H H H 
pa3HocTh m—n MOKeT ONITh 3HAUHTeNbHO Gonpme 1. 


Cnooco6 onpeyenenua Koopdpunnerta norsollesua 


B pa6ore [16] upexynomen cnoco6 onpenxeneHwA a HO BCTPeYHBIM aMII- 
SIMTY{HEIM KPHBLIM. B cBaA3Hq © M3MeCHCHHeM Bua auupokcumMupyromen op- 
MYIIbl 9TOT cmoco6 omKeH OBITB HeCcKObKO Buyou3sMeHeH. Vcnonn3aya 
@opmymnt (43) u (44) qnA aminuTya mpewoMieHHHX BONH 00 BCTPe4HbIM 
cHcTeMaM, B pe3yibTaTe upeoOpa3s0BaHul (aHanorM4yHbIM TeM, KOTOpHe po- 
BeweHH B padote [16]) nonyyuM cuenxyiontyo dopmMylly WA onpeseneHHA He: 


Ax" (1 ane 
x 


In aaaiaAaeeS Sime Se ee 2%o% COS + C. (48): 
Ati= 2yn(1— a2.) 


L—zx 





Benwimva m fowaraeTca NocTOAHHON. 

Crpoa rpaduka 3aBHCMMOCTH JleBoi wacTH BHpamenua (48) oT 2, DO 
Vriy HakIOHA aAUpPOKCHMUpyHMleH UPAMOM MOKHO OUpeseATL BeMIMHy 
acoso. IlpH n3BecTHoM » oTcioqa MOmKeT OBIT ONpenemeHo a. Kenm yruH 
HakIOoHa Mayn (p < 15°), TO © FocTaTOYHOM cTemeHbIO TOYHOCTH MO?KHO C4H- 
TaTbh Og COS P = Oe. 

IIpuspexeHHnMm cuocod ompexeneHHA ao, OTIMUAaeTCA OT clocoba, olnucaH- 
Horo B padote [16], BBeqeHuem mpu A ONONHUTeENbHOrTO MHO?KUTEIIA, BKIUO- 
yalollero Xy. Ecna nomaratTb, 4TO BeUM4YMHEI nm IpwHuUMaoTcCA B OOORX Ccrio- 
co6axX OMMHAKOBEIMH, TO BeIMINHA &, Olpefermeman m0 cnocoby, m3T0AKeH- 


HomMy B padote [16], HaxoqMTCAH B cHeylomleM 3aBHCMMOCTH OT BesIWU4MHEF 
%., OMpekemAeMOoOll Ha OCHOBaHUM mopmysmst (48) 





6 
In eens 
4— tHe 
= L—cz 
to =F T > (2e—L)coso * (49) 


Kak Bio m3 d@opmysst (49), mpm NOcTOAHHOM a, BeiMUMHA &% MeHA- 
eTCH C M3Me€HeHHeM 2. 
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4? A, M. Enunamoveea 


Ilpom3peyem pacueTh e— O%, JNA CAyyad TOPM30HTAIbHOM TpaHunbl 
pasfeta (ty, = Lu2= Lu). Jima pacuetos dopmyany (49) yoOnee 3allMcaTb B 
CHemvionlem Bie: 








/ fe 
In = 
ene Z 
- a: E27 (90) 
Gat oe oe 
i, TH 


at x 
Ha ur.$ 21 upupeyenst rpapunu (%2.—%,) cy B PyHKoAA —-. Kak Bug- 
H 


HO W3 dur. 21, pasHocTh (a,—%.) MUHMMaIbHa B CepeyqwHe Me;KTY ABYMA 


(@,- hy} L, 
JO 
oh 
0 
200 
* 
x 
i iO 40) 80 Chl Ga 40 140 16,0 180 Dy 
Pe x ZL, 
Mur. 24. Tpaduku sapncumMocru (a2 — %) 2x, OT 7 Hapametp > 
H H 
x 
BCTPCUHBIMH IYHKTaMM B3phIBa HW yBenuuNBaetcA K Kpasim. lipu > = const 


H 


L 
pasHocTh (%):—-@,) TcM 6ombmc, vem MeHEoIe —. Uem menbpme Zy, TeM 
H 


xv 
OOubIMe pasHocTh (%— a). Tak up %y = 100 “, x = 300 & = 3 | Ht 
H ‘ 


Le = 1500.4 (= 5), (gay) = 4-10" 1/4, a upn z= 1000 m, r= 


H 


-—— 3000 x & =3) ui=935000 m™ & == 35 | (% — 29) = 4-10 1/m. 


a I H 


Cnoco6 onpeqenteHuaA pasHocTH KOOPDPHUHEHTOB NOrTOWeHHA 


AnanorayHo mpenbryuyemy MoKeT OLITh 3auHcana opMyJia Isa ompe- 
eCHHA pasHOCTH KOIPMHNMeHTOB NOTOWeCHHA ZBYX BOM, COOTBETCTBYIO- 
IHX PasHbIM IpeOMIAoNuM Trpanumam. Tak we, Kak B pabote [17], O6yqem 
paccMaTpUBaTh Cpey © TOPH30HTANbHEIMH TpeOMIAIONIMMM TrpaHwlamu m 
uk. Bomwamnel, oTrHocsimjmecn K rpaHuoe m, 1OMeTHM WHekKcaMH mM, a K 
rpaniuine A— naHnekcamy k, 
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Anasus PopmyA OAR aMNAUMYIO NPEAOMACTIHDLE BOAH 43 





Iiponsnoyqa npeoOpasopaHHaA, anaslormuHble mpuMeveHHBIM B_ padorte [17], 
HOJLY4MM CiieywULy!o POpMyIy AIH oOMpeyenenua pasHocTm kKosppuuweHTOB 
HOTHOMeCHHA Am — %, 


An| ne 
In ae = — ZX (%m — &) — (Mm — nx) Mx + C. (91) 
Ax (1-3) 


Kes Nm HW Ny KOCTOMHHEI A paBHB! Apyr Apyry!, To moayuuM 


A(t" 

In rer = — 2£(%mn —- &) + C. (92) 
1 as Na 

Ay. [1 — fat] 


£ 
x 3/9 
An( 1 = tt) 


x 


v 1a? 
a (a eee 
“(1 ) 


HpAMyio, NO yIrily HakwOHa KOTOpOH MOMeT OITh OpefeseHa pasHOCTh 
KOIMPOMUMEHTOB IOTIIOMICHHA Ap, — op. 

Pa3HOCTh Gm —%, XapaKTepH3yeT pa3siimune B LOTAONaMMMx cBOUICTBAX 
rpavul fia KoneOannit c uactotol f. lpm Hamman Ha onnMx uu Tex 7Ke 
3anMcAX He JBYX, a OOubMero «Cia BONH, WpPWBeACHHEIM CIOCO6OM MO?KHO 
HOIYYMTh CpaBHMTeAbHy!O XapaKTepMCcTHKYy MOrowjaiomux CBOWCTR pa3in4- 
HBIX IpesoMimioulux cioes. Ipepnomennnit cuoco6 onpenenenna pasnocTm 
KOOPPHONENTOB MOTAOW[CHMA OTIMGAeTCH OT clocoOa, omucaHHoro B pa6o- 
te [17], Tem, TO WO OCH Op—HHaT OTKTAabIBaWTCA BeJIMUHE 


\ 


B cucteme kKoopimuHar In x ypaBHeHue mpeobpasyerca B 





3 
{ ae) ie 
yee te ee 
x A 
jn, —_~———_.. BmMecro peununu In”. 
(ge, pees ki 
Pg k : 
a 


BexwanyEt tm — ex, Ollpelemaempte 110 cuocooy, ONMCaHHOMY B padoTe 
[i7] mw ocHoBaHHomMy ua gdopmysice (29), HaxonATCA B cHeyomei 3aBucH- 
MOCTH OT BCR %,—%;, ONPeeJIAHCMBIX LO W310AKCHHOMY BBINC ciocoby, 
ocHOBaHHoOMy Ha dopmyae (41) 

in| (1 —“™) / (1 —“*#) | 
x \ Me 


(im — 4) = (Qn — On) AA __*# (53) 





pu & > fyi (i =m, k) wat HPW Yum = Luk, (mn a ox) = (Wm — &). IIpu 


Lim = Luks (Om es ox) (Gm — HX); a Tipu Lum = Luk (Onn — ox) < (Qin —— Hy). 


1 1i3 TeopeTuuecKMX COOOpasKeHHIt ACHO, YTO pPaBeHCTBO Nim = 2}, NOMHHO coouN0- 
RathcH Ha TAKMX YANeCHHAX x OT OOENX HaYATLHHIX TOWeK, Le CUpPaBeIHBLI aCHMIMTO- 


TuYcCKHe POpMyJIL. 
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44 A. M. Enunamveéa 


Ha our. 22 upupeyenb! rpaduku 3aBNCMMOCTH [ (Om — %x) —(%m—-%x)] Lam 


OT — Hak BHO 43 EKPMBEIX (Gm — &%) — (m— Ox) TeM 6ompme mo ab- 
Am 
COJLLOTH O11 BeMIMHeE, YeM OoubMe OTINYAIOTCA aGcrmeck! HavabHbIX TOUeK 
& 


. | —. 
WBYX BONH (Lum A Lu), W YeM MeHbIMIe paccToAHHe Ean, 

B 3apyucumMocta OT 3HAaYCHHM Lym HW Ly, BHAKM Opm—O%_, WV %m— % MOM yt 
OLITh ORMHAKOBLIMM WIM pa3sHBIMy. SHAK pa3sHOCTH NONWOMAUTeNEH NP Lam < Unk 


HM OTpHNaTeseH UPH Lym > Luk. 


f(a, x, ) i foe L)] Ln 











GS 
2 da 1Q0 
20 60 100 0,0 160 182 200 

0 ——— ————— — E/Eay 
“OS 
~10 
oat Fr] 
ay As 

Q5 
~25-° 
Dur. 22. PpadwKu saBHCHMOCTH (on — 41) — (4, — 2;)) Sam 
= luk 

~30 oT ; Hapamerp — ; 

; ty Hm Lim 


AG6comioTHble 3HAaYCHHA pasHOocTH (%m— &) — (Am'— %,) TeM OoubIne, 4eM 
MeHDbIIC Lame 

Ha ur. 23 upmpeyeHh UpuMeps oupeseltenuA pasHocTH KoapPulyzeHTOB 
NOrIOMCHUA MO VKCHePMMeHTANLHLIM JaHHBIM. OKCICPMMeHTAIbHbIe LaHHble 
Touyuenbl B palioue, XapakTepusylomemcaA cuadoH cKOpocTHol udppepexr- 
Unaunei, upu nadmioreHuax B OONaCTH, JOBOIBHO O61u3KOH K HadallbHbIM 
TouKaM HeKOTOpHX Bou. IpeoOnagaionime Ha 3alMCAX YaCTOTHI BCeX BOJIH 
6M IpuMepHO OMMHAKOBH uO paBHB 3o—40 eu. 

[paduku mocrpoenst 10 cnuocoby, u3107*eHHOMY Bile (CHIOWHBIE MH), 
uW WO clocoby, oumcanHomy B pabote [17] (mrpuxoBHe amHuH). B o6omx cay- 
WaAHX BOBMOMHKHA AUNPOKCHMallMA HaOWIOWeHHHIX JlaHHEIX HPAMBIMU, HO YTB 
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46 A.M. Hnunamoveea 





HakKI0Ua aMMpOKCHMUPYIOWUX IpPAMBIX OTIMUaAIOTCH; B OMHOM cCayyae po- 
W30MJI0 W3MeHeHve 3Haka yriua HakJoHa. 
Hmke coloctaBJeHbl MOyaenHble BeIM4AHI pasHocTchH KoamMUUUenTOR 


NOVsonenus. 
Hunekcnht Bomm...... 2—A 3—4 o—4 
(An — 2), Tat... ... 0,0089 00,0018 —0,00089 
CT ee eee ee 0,0069  0,0044 0,00036 


BosmMomuoctTh Oo1bmax omm6ok B Olpesenennu x,,— x, HO cmocoby, oc- 
HOBaHHOMY Ha d@opmyue (29) 


at ee ee 


alt 


CIeyeT MW U3 KaAYeCTBCHHOTO PaccCMOTPeHUA MOBeAeHUA TpamukKoOB OTHOMWEHAA 
aMIMATyA AByx Bonu. B § 5 6ba0 ToKa3aHO, 4¥To KpuBHe A,/A, = f(x) 
B OOsacTH JelicTBUA ACHMNTOTHYCCKUX MOPMYJI MOTYT MMeTb MaKCUMYyM WIL 
MHHUMYyM, ObITh BO3BPAacTalOMuMH BAU yOuBalomumMu. KcrecrBenHHo, 4TO UpB 
HANHYAM IKCTPCMANbHEIX TOUCK OMpejlesweHue pasHOCTH KOdPMAUMeHTOB N0- 
rIOMjeHHA WO HakuOHY rpaduKos InA,/A, = f(x) MomeT MpUBOLUTh K abcypy- 
HbIM J[AHHBIM, IPW4eM BeEAMUMIbE x, —a~, MOTYT pe3KO MeHATBCA C H3MeHE- 
HHeM X MW W3MeHATA 3Hak. Takum o0pa30M, M3MeHeHHe BUA ALNpOKCUMMUpy- 
jomell MPOPMYIEI WO3BONAHET YTOUHUTh pec3yIbTaTH OlpeyenenuA pasHocTs 
KosPMulweHTOB NOTIOMeHUA. 


Onpeqestenne pa3sHocTH KOa@PUNKeEHTOB MOTIOMeHHA TO MOTOKeHHIO 
@KCTPEMYMA HA KpHBBIX 3aBIICHMOCTH OTHOMeHHA 
aMHIIHTY TBYX BON OT paccTOAHHA 


B § 0 ObNIO ToKa3aHo, YTO TpamwuKH OTHOWeHHA aMUJMTyY JIByX BOJIE 
Ao/A; = /(x£) B OONACTH JelicTBUH aCHMIITOTH4YeCCKHX QopMyJL MOTyT MMeTb 


QKCTPCMYM: MAKCHMYM UP Ly. > Fy <i O% HW MHHMMYM Iph 2p. < ty 
HW &, >a, Ilo hopmyne (40) auta aScnucch SKCTpeMyMa IIpM W3BECTHBIX Zy2, 
Ly, W Ly MO#KeT OBITh oOnpeseneHa pa3sHocTh KoadPunweHToB NMoriowennA 
uByx Bown. Hauomuum, stro dopmyza (40) cnpaBpeyqumBa B oOnacTH jelcT- 
BHA acHMUTOTHYCCKHX MOPMyA UpH TOpW3s0HTaNbHBIX TrpaHumax pa3ewa 
HpW ny = No. 

Ilpusezem upuMep oupenereHHA a — vy, 10 DKCICPHMCHTAIBHBIM JAHHEIM. 

IIpu pa6orax mo rayOMHHOMy celicMM4uecKOMy 30H]NpoBaHHio B paloHax 
CenepHoro Tann-Wlana [15] nocTpoeHb! KpuBHe OTHOMeHMA aMUMTyy mpe- 
JIOMIICHHHX BOJIH, COOTBETCTBYIOMNX TpaHune OasanbTa (BolHa 7,), M I0- 
BepXHOCTH NOAKOpoROrO CJIOA (BONHAt,). OTMeYeH MAKCHMYM KPUBHIX A,/A,—= 
= f(x) upw 2,5 250 xm, UactoTs TByX BONH IIpHMepHo OMHAKOBE VU OyIM3- 
KH K 10 24. 

[sna Bonu t, uw tg XapakTepHbl cieyloulwe BeMaIMHEI 


1) p, =0,76; Hy = 50 kM; Zy, = 120 Km, 
2) pe =0,36; Hy= 20 Km; ty. = 67 KM. 
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as 


CormacHo rpajukam dur. 13 mMomHo 3aKIOUATb, YTO MAKCHMYM OTMC¥a- 
eTCA B OONacTH JelCTBHA achMNTOTHUeECKHX @opMyi, T. e. WA UpnBexeu- 
HOM KpHBOli cnpaneyuuBa dopmyna (40). Tlogcrapnaa B (opMyay jZanHEre 
00 Zmane, Ln. HW 2yo, HAXOWMM ios = 0,03-1075 1/a. 

OrmeTuM, 4TO IIpM MHTepupetanmm yaauenuAx yacreil AMILIATY THEIX KpH- 


BHX Pa3HOCTh KosPPAUNeHTOR NOrsOomMeHuA onpesemena paBuoit 1-10°% 1/m 
[10]. Tlopsgox senwunn onnH wu tor se, 


O BOSMO;KHOCTH HCHOAbS0BAHNA BeEIMINADI OTHOMeHIA 
AMOIUTYT [BYX MpeNOMAeHHbIX BOTH JIA OWeHKH 3HAYeHIA 
KOIPPULMeNTAa NOTAOMeEHUA B NOKpEIBAIOeli epee 


B ceiicmopasneyke jo HacTOAMICrO BpeMen He GBIO cmocoboR olpeje- 
JeHMA KOoPPUNMeHTA TOTIOMeHuA a, B NOKPHBawlmecl Ccpcqe moO WaHHbIM 
MeTOHa MpCHOMICHHEIX BOTH. Haake mpeynomaen cnoco6 onperxeneHus a, 10 
WanHBIM 06 OTHOWeHHH aMNMTY, ABYX UpeOMICHHEIX BOUL. 


Onpederenue a, npu useecmunr a2 U oo. Odpatumces cHopa K dopmyume 
(39) Qua oTHOMeHHA amnauryy. Ha ocnopanun reOMeTPIYCCKOM WHTeprpe- 
TAMMN rotorpaPow M M3 TavHBIX Apyrux Hadsmonecunit (cclicMoKapoTaxk, ol- 
peeeHHA IIOTHOCTH) MOryT OBITh onpeyenenh Bema Pi. Day. Baie Vas. 


Ai, Ae, My, Mg. BemnunnEt a, w 2, Koaddunnenton JLOTJIOIMCHHA B  1pesiOM- 
JTAIOINMX Cpeax MOFyT OBITh ONpencucHE! W30eHHEIMH BERUNC cmoco0amH, 
CCIM MOLYYCHBI OCTATOUHBIe CHCTeMBI HadmoxeHmit. Byzem Howaratbh, YTO 


” ¢ 


%2 M % usBectHn. Torya B dopmyze (39) nua oTnomennii aMIWIMTV], ocTa- 
€TCH HCM3BeCCTHBIM YJleH, CORepsKaMUil a, 


o Mp, Kay 
mes (ee P1 
a , 


Kean UpMHATh « =o, = a, TO BemuGMHA %, MOMeT OLITE ollpesersena 
u3 popMyvb (39) mpm uspectunx A,/A, u PUKCUpOBAHHHX Zz, 

Ilokazatemb y 9KCOOHeEHTE (094) UpnOnmKeHHO paBeH MponsRenenmio Koaq-: 
OulluenTa NOrAoMenuA B 30He MexAy [ByMA HpeIOMIAWMUMA rpannuuamn 
Ha pasHocTb uyTelt Bonu (2) uo (1) B noKpEBatomel cpeye. IIpu raxom npex- 
CTABTCHHAM, M3107KCHHBIM BEIMe CHOCOOOM MO*KHO OUpeqenuTh Koahpunnent 
HOrTomeHux B cpele M@KTY WBYMA UpesOMIAIONMME rpaHniamMu, He BBOLA 
YCNOBMA a == a, 
Onpedencnue a, npu useecmnok pasnocmu %—a,. Bynem monararp. 
%, =a. Ecau penmwnun a, uo, nemsBecTHH, HO m3ReCTHA Ux pasHocTh, 


TO B m@opmyse (39) na OTHOMeHUA AMILIMTY HEW3SBeCTHE Cuexylomne Wenn. 


uw 





% (= HI ) " , 
SE er A,X. —- a. x 
e D2 M7 9 2H 27 HL (55) 

PacueTH 10Ka3bBaloT, 4To B 6O1bIOM GHMCe PeaIbHO BO3MOKHLIX 3HAYes 
HUM &); %;2,, OUpesesAioMee BINAHMe Ha BemmanHyA,/A, OKa3sbiBaeT 11 pBHIIi 


COMHO;VKUTCIb B BhIpakenuu (50), coxepmamnit «,. Bananne BTOPOrO COMHO= 
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TT 





KUTeIA, COMepKaMero 0, WU %,, HEBCAMKO, M 9TOT WIeH MAO MCHACTCA IPH 
M3MCHCHHM &, 1%, B peaIbHO BOSMOKHEIX Tpesetax. B ro e Bpema HeOOJE- 
Inve M3Me€HeCHHA &, IPUBOAAT K 3aMeTHBIM u3smMeHenuAMA,/A,. UTM pesy1bTAaTHl 
WaT ROSMO7KHOCTh 10 3HayeHHIO A,/A, ONeHUBATh NOPANOK BeAMMHHB %}. 

[lponmmocrpupyeM oTH_3akTMUeHNA Ha WipwMepe MuTeplpeTannn KpHBOH OT- 
HoMenna amMnauTyy 13 padorts [15]. apamerpsl 114 BOTH NpUBeCHB Ha CTP, Ab. 
Pa3noctTb %y—Qo, ollpeylemeHHast 0 adcacce TOUKM 9KCTpeMyma KpuBoM A,/A,= 
— f(a) (eM. cTp. 47), IpuMepHo paBHa 0,5-10°54/«. pumem cormacno okciepi- 
MeHTANbHO KpHBOU A/A, =OupM L=2ZoU KM. Suayenva oa, a, OykeM 3afa- 
BaTb TAK, YOO UX pasHOCTh COXpaANAach MOCTOAHHOM HW paBHATAch 0,0-10° 
1/m. B traOa. 3 IpMBeyeHb BCAMAMUBI Xn IH Oy HW, pe3syAbTaTH pacuera a1) 110 
popmyse (39). 

Ta6anMa 39 


— 





Qo 10%, | ay, | 40-8, Aut 
dja 4 /m 


eg rs 


0,6 0,1 3,79 
1,0 0,5 4,0 
250 1,9 4,68 
9,0 4,5 6,63 


Vis pacueron MO?KHO CiewaTh 3alwloyeHHe, “ITO HanOomee BepOATHO 3Ha- 
-qomme a,24-10°5 1/m. OTO 3HayeHne OMpefedAeTCH AOBOMbHO TOMHO. I13- 
McHeHMe a, Ha --1-1075 1/4 mpHBo_MT K HeOOXOMMMOCTH AOMYCTHTh Ma-10- 
“RepOATHbIC 3HadeHHA Oy WH ay: 

Taxim o6pasom, BEOOp ATIMPOKCHMUpyloWell POPMYIbL WA aMINTINTY tbl 
MpeOMICuHOH BOTHE B BATE 

K 


= t _ ts)" 
wv 


HO3BOJINCT BHECTH H3MeHCHUA B CHOCOOb! OlpefeeHHH N, % MW &m— AH. 
IIpnpenenubie cnocobst ompefeienma n,o H (mn —%,) IPWMeHUME B O6- 
nactn jleiicrBua acumuToTHuecKux opmym Buna (3). B oOmacTw jenucTBud 
TOUHLIX POPMYI (paccTOAHHA ZX OUpeeMAIOTCA rpapukamn pur. 4) stTH cro- 
CoO NOMKHH faBaTb ommbounHe pesyIbTaTH — NepeMeHHIC sHAaMeHuA 1 
u a. Ilpenmymectsa ItpeqwoxKeHHbIXx ciroco6oB wepe UpMMeHAeMBIMH B Ha- 
cTosinee BpeMA B celicmopazBenKe cuocobaMu, COCTOHT B TOM, 4TO OHH 
OCHOBaHEL Ha Apyroiw almpoKcumupylomeL (popMyse, KoTOpaH CTaHOBHTCA 
clpaBeLIMBol Up 3HAIMTeNLHO MeCHbINMX PacCTOHHMAX, YOM dopmysa, Ha 


KOTOPOH OCHOBAHEI CyMecTByloMMe cOcoOH. 
OnucanHne cuocoOn oupesxereHHA n U & Tak ie, Kak UW cnoco6H, mpube- 


jennie B paGorax [13] a [16], mpumMenumn rorya, Korma HaOIOMeHHA 1poBe- 


Aseten 
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WeHbI 1400 pa KONTpoAUpyemoll YyRCTBUTeBHOCTH aunapatypp [19], au6o0 
Kora TYBCTBHTCABHOCTH amuapaTypbl B Kako Toke Habmtonenuii coxpa- 
NAeCTCH HeM3MeHHOH Up NOWyyeHuu BeTpeyHX mI HarOHAWMAX CHCTeM. 
/\1A IpuMeneHna crocoba pasHoctu KosPOuUNMeHTOR NormomennA HeoOxoyuMo 
TOIBEO, 4TOOL] AMUNHTYIL CpaBHUBAeMEIX BOI ph aHHOM XZ cHuMasmucn, 
C OHOM HW TOM Ake celicMorpaMMBI. 

Mcnoub30Banne acumuroTudecKoli POpMYAb JWI OTHOMeHHA aMILIHTy 1 
ABYX NpCIOMICHHBIX BOTH MO8BOAACT ONCHUTh NOpALOK BeADUMHE Koappu- 
HWHCHTa MOPIOMeHuA B HOKpHBatomell cpeye. pu nannann na rpadukax 
In A,/A, == f(x) sxcTpemanbuEIx ToeR WO abcumcce dTOri TOUKH MOKCT OBITS 
Ompedetena pasHocTh KoohPulwenTow moraomenxua wByx TI peJIOMJICHHEIX 
BOLIH. 


3AKJIIOWEHWE 


Cpabyenne aCHMITOTHUCCKHX POPMYN TIA aMUIATYA WpeNoMAeHHEX BOTH 
B cpewe Cc OHOM pannel pa3yeta, BEBeLeHHEIX Np pa3HuXx wpeanono- 
KCHHAX O THMAX Cpell (TREPAbe, HKUKMe) U LIA UCTOUHUKOR Pa3sIM4HBIX TH- 
noB (rapMonuyeckue, HMIYJIbCHHIC), MO3BONAeT ycTaHOoBUTS olpelesenHoe 
CXOJCTBO B MopMyviax. 

B acumuroTayeckux opMyax ouuakora 3aBMCHMOCTh aMIWIHTYIB OT 
PaccTOANHA MW TiIyOMHH UperomMAAtionleli rpaHuus, KadectTBeHHO CXOWHa 3aBH- 
CHMOCTh OT OTHOMeHA cKopoctell. Jlia TBepabx nw aux cpeyq Onu3ku 
o0nacTH jelicTBuA acHMUTOTHYeCKUX @opmyaz. Orciona cena BEBO 0 B03- 
MO/KHOCTH MCHONb30BAHHA MOPMYAB JIA FKUAKUX cpen x rapMOHMYCCKAX 
MCTOMHUROB [IH KayeCTBeEHHOH XapakTepuCTHKH HeKOTOpHIX ABICHHH, mpo- 
MCXOMAMUX B TBEPALIX cpeyax. 

Paccmorpenne o6nacreit nelicrBaa TOUHEIX u aCHMUTOTH4YeCKEX MopMyJa 
WOK a3biBaer, uTO B mpeoOtayaioujem uncre cary4aes, KOTOpble MOryT MMeTh 
MCCTO Hp C€MCMUYeCKOM pasBbeyAKe uM pu rayOuHHOM celicmuueckom 30HH- 
poBaHHH, B obnactH paccTosHnH, Od61bumMx paccTOAHUA oO TOUKH BHIXoOsa 
npeoMAeHHOH BOTH B UCPBEe BCTYICHUA, NOBeeHMe aMIUTY NI IIpeJIOM- 
J@HHOH BOJHE B PYHKOAM paccTOAHMA noMHAeTCA acMMITOTHY¥eCKOH op- 
Myjle Bujla 

K 
ne (1 558 " 


& ¢ 





3 paye cayuacs (Gompmue H/)) ata opMysia clipabezauBa WB 3HAMUMTCABIOT 
oOacTu paccTOAHMit O BEIXO_a BONE B epBhle BCTYUICHUA. 

AMIIntTy{a MpesoMicHHEX BOH B TBEPABX MW AKUAKUX cpesax npn 
“= Const YBesIMYMBaCTCA C yBeIMICHHCM OTHOWMeHUA CKOpoctTelt IPOJLOJbUbLX 
Bom. B Toukax, B KOTOpbIX nOCTOANHAa pasHocTh BpeMCH Hpuxoja oTpankcu- 
HOM I WpeiOMAeHHOH BoTHEI, rpaduKu A == A (p) umewr MaKCHMyM, a Tp 
p-?O nu upu p->1 amnanryna A— 0. 

Hanmaue B cpeqax norxomenua cymectBcHHo M3MCHAeCT XapakTep 3aBu- 
CHMOCTH AaMILIHTYA OT OTHOWWeHHA CkOpocTed. B Hayanbuoii ToUKe MaKCUMYM 


4 Tpysipp Da-ra asin Bewiur, Nd 6 
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aMIMMUTYA caBuraetcA B cTOpOHY Menbmux p. Ppaduku oTHOMeHUA AaMOIATYT 
ByX IpeOMMCHHEIX BOIH MOryT MMCTb DKCTpeMaJbHble TOUKH. 

B pesyabrate mpoResqeHHOrO paccMOTpeHMA MoOpMy JA aMIIUTyA Wpe- 
HOMICHHBIX BOJH BBC]CHH U3MeHeHUA B CHOCOOH KOAMYeCTBeEHHOH OOpadoTKE 
AMIJUTY] WPCIOMMCHHEX BOJH. OTH U3MCHCHHA CBAZAHH C MCNONb3OBAHHEM 
POpMYIbI JIA AMIIUTY ALI UpesIOMICHHOM BOJIHBI BUA 





Benenbl u3MeHeHUA B CHOCOOH ONpesecuuA WoKasaTeuA cTeneHH PyUR- 
WMH pacxowmMeHnA 7, KOSPPMUMCHTA MOTIOUICHHA 2 HW pasHocTH Koapd- 
uMenroR Worsomenua (a,,— a). UoKasano, aro mp cpaBhuresbHo HCOONb- 
IHX ylaICuWAX OT HawdalbnEX TOWeK H3MeHCHHBIe CHOCOObI MO3BOIALOT JO- 
CTUTHYTE Oomee TOUBHX pesyJbTAaTOB, eM CHOcOO, IpAMeHABIMIMeCA paHec. 

IIpennomenbt cooco6H ompeyenenus KosdpulMenta WOTMOn[CHHA %, B 
HOKpHBaAIOUICH cpeqe H pasHocTH Kos PuMeHTOB NOTIOWeHHA B Npe- 


HOMIAWUIUX cpesax NO TpapukaM OTHOWeHAA aMUIUTYA ABYX MpeOMTeH- 
HHX BOJIH. 
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1959 @, TPYIAPUHCTHTYTA OHBHKRH 38BEMAH 6 6 (173) 


MO. H. Bacuavese 


HEROTOPBIE CIUETCTBUA W3 AHAJIM3A ROIO®OUUMEHTOB 
OTPASKEHMA HW TPESOMJIEHUA YIIPYTMX BOJIH 


CoopMyupoBaH pA OOLMIX BBIBOJOB OTHOCHTeIbHO 3aBNCHMOCTH 
MOAyieH KOIPPUIMCHTOB OTPaKeHHA HM UpesOMcHHA YUpyrux BOmN Ha [pa- 
une paafeia {ByX TBepABIX, WeasibHO yUpyriix, OMOpOMHEIX Cpe oT yrua 
NalleHuA BOUHLI UH WapaMeTpoB, XapaKkTepH3ylOMMX CBOMCTBA CpeAb. BEIBOEI 
OCHOBaHEI Ha paCYeTHHX [aHHBIX. 


CooTHollleHue aMUJIMTy, pa3sM4HbIX BOTH, BOSHHKaIONMX HH pacipo- 
CTPaHAWMUXcA B CIOMCTON cpeye, Kak U3BeCTHO, ONpeeIAeTCA B 3HAYMTeIE- 
HOH CTeWe€HH UYACICHHEIMH 3HaYeHHAMM KOSPOAWMeHTOB OTpaxKeHHA HM mpe- 
JOMMeHUA. ITO CUPABeAIMBO Kak AIA WIOCKEX, Tak H IA chepw4yeCcKUX BOIH, 
mupuyeM Kak JIA cTalWwOHapHbIxX, TaK HW [JIA UMIMYIbCHBX KoseOanni. U B 
TOWNE, UB UpuoOmMKeHHbIe (ACUMITOTUGeCKHe, ClIpabeqAMBHe BONA3H PpoH- 
Ta BOJHbI) BEIPAsKeHHA JIA BENMYMH CMeNICHUM BO BCeX DTUX CIYIAAX BXOJAT 
OHM W Te He KOOPPUNAeHTH OTPAKCHUA MU WpeOMMenHA. 

Kt HacToaAmemy BpeMelim HakomaeHO OoubIIo0e KOMMYeECTBO PacueTHBIX Ma- 
TCpHaJOB WH IpoBeweH ACTAIbHEIM aHalu3s KOIPPUMMeCHTOB TIA OTJ[CbHbIX 
WacTHHX cuyaaes. /Jlocraroano o6mnmii aHanu3 HaKONNeHHEIX WaHHbIX C¢ 
ebIO YCTAHOBICHUA OCHOBHBIX 3€KOHOMePHOCTeH, ONpeReNAWMUX 3aBUCH- 
MOCTh PpasHB4HHX KOIPPUNMEHTOB OTPAsKCHUA WM MPCNOMACHAA OT WaPaMeTPoOB, 
XapakTepH3ylOmMux CBOMCTBa CpeH, HW OT YIriula TajseHaA BOJIHEI, OTCYT- 
cTByeT. Hamel nerbio ABIANOCh WpoBeseHMe Takoro, MO BO3sMO;KHOCTH, 06- 
mero aHanw3a uUMeloOmMxcA pacueTHHX AaHHHXx. [[pu stom nmotTpeboBanoc, 
IpOBecTH HeEKOTOPHe JIOMONHUTeCIbHBIC PacueTh, TAK KAaK BbIACHHJIOCh, UTO 
BIMAHHe pATa NapaMeTpoB Ha KOOPPUMUCHTHI OTPaKeHHA UW IIpesOMJIeHHA 
paree OBIIO paccMOTpeHo HeOCcTaTOUHO WOMHO. 

I[popexenme rakoro uccaeqoBaHuA JOWKNO ObITh MoOe3sHbIM AA Goce 
MMpoOKoOrO UCHONL30BaHHA Up MATepitpeTalun IMHAMMYeCCKAX XapakTepucTuK 
celicmmyueckitx BorH. Ono HeoOxoqumo tTakwie WTA OOoCcHOBaHHA KOMOMHE- 
poBaHHOrO MeTOMa CeHCMMYeECKON pasBe/[KM, OCHOBAaHHOrO Ha COBMCCTHOM 
MCHOIb30BaAHUA NpPOAOMbHBIX M OOMCHHBIX BOSH, UM AWA pelleHHA OCIMOBHEIX 
BOMpOCOB MCTOAMKH Takoro KOMOMHUpoRaHnoro MeToa. HocueqnAH Web 
IpeycTaBIAIA tA Hac ocobeHno Oonbuiolt wutepec. B cBaA3H C 9THM 3HAGATCIb- 
Hoe BIMMAaHHe YileHeHO, B WCTHOCTH, HCCICROBAHWIO 3aBHCHMOCTH KOomdu- 
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WMeCHTOB OTPayKkeHHA MW UpeNoMIeHHA OT 3HAYeHTI Koodpuunenta Ilyaccona 
91 4 92 B KROMTAKTHpylomux cpegqax. Hak OyzeT moKa3ano asee, sTU BeIMUAHE 
MOryT OKasbIBaTbh CYIMCCTBCHHOC BIMAHUeC HA 3HAUeHHA KOIPPALMEHTOB OT- 
PaskeHuA MW UpeOMIeHHA OOMeHHHX Bou. BMecte c Tem cama H3MeHUnBOCTL 
BeIUTHHEI S B PeasbuBIX CpejlaX HaYMHAeT BHACHATLCA B CBABH c pa3BuTMemM 
padot no oOmeHHBIM (MpofO1bHO-NOTepeyHHIM) 11 IOWCPCYHBIM BOTHAM. 

Hamu paccmatpupasuch 3yech Ub MOLYIM KOspPuUAeHTOR oTpaKkenuA 
H UpeOMIeHMA (KOTOpbie ABAAIOTCH, BOOOMe, KOMUICKCHEIME BeIM4HHaMy), 
COOTBCTCTBYIOUMMX TpanuyaM pa3jlelta OMHOPOAHHX wWheabHO yupyrux cpex. 
Ha ocnonanun auvaiu3a Koopduyuentos, IpoOBeeHHOLO JIA OHO rpanuirel 
PasHeta Cpe, TewaloTCH HEKOTOPHE BEBO O MHAMM4YECKHX OCObeHHOCTAX 
BOJH Pa3sHbX THIIOB HB MHOFOcAOHO cpere. 


§ 1. OBB3OP PAHEE NPOBEXJEHHBIX HCCAEJOBAHHH 


I. Teopemuueckue pabomu. B paspaOoTkKe Teopuu oTpakenua o IIpeOM- 


WeHuA YOPYTUX BONH YFaCTBOBaIO OoubUIOe YUCHO UccHeNoBaTeneit. Orpanu- 
THMCH CAMBIMH KpaTKUMH 3aMeYaHUAMY lO UCTOpAM BONpoca. 

IIpoctettmue sanaun — OTpaxiehne WU MpeOMJeHwe WIOCKMX cTalmonap- 
HBIX BOJIH Ha WIOCKOH rpanule pasyena — paccMaTpHBaIUCL eme B UpOMOM 
Beke. OO30p sTHx uccueqoOBanuit Laerca RB padorax [41, 2]. Bontmmucrno apro- 
pos, yuomanyTux Bb [41, 2], saymmanocp pemeHueM JIMIUb 4WaCTHBIX 3aay, 
sahaBaACh TEMM HJM WHBIMI YUpOWawMumMa WpenuoNoMCHAAMH O cROlicTRAX 
Cpe;| WIM O HalpaBACHHH pacipocTpaHCHMA Majalomell BOIHEI. Tak, Haupumep, 
[pau [3] pacemorpea cayuyaii, Kora oramuairca num NIOTHOCTH 6, UW fg 
B cpeqax, pa3eucHubx rpanhuleli, a cKopocTH oOnMHAKOBH. Ileppure o6mme 
ypabueiua 6e3 Takax yupoulaiomnx TIpeAnOUOKeNHH Obl cocTaBAeHH 
Horttom [4]. Ouw ycranapnupaiot paciipeyqenteHue 9Hepruu BOMHDI, Najalomels 
Ha panty pasqeta, Meaty oOpa3ylomumuca up stom OTPacKeHHUbIMH U 
MpeCTOMICHHEIMH BOTHAMH. Kooddunnexts: orpaxenna uw IIpCIOMIeuHA B 
ypapucuuax Hotta pbipaskalorca Kak oTHOMeHHe SHCPIun OTpaxkenHoH In 
HUpCIOMMeCHHOH BOUHEI K SHeprun mayatomeii womusr. Anadoruanan cuctTema 
ypabucuull Oba satem cocraBaena Lénputnem [5]; B ero ypapnenuax Kood- 
QPUNUCUTA OTpakciuA mM UpesroMneHnA NpPCACTaBACH Kak OTHOIMenHHe cMe- 
IeCHMH COOTBCTCTBYIONIUX BOM. 

Poroaay3e [1], nonpayacn MeTo70M Codouena, notyuann obmee peutcnue 
3ayain 06 oTpakeunalt & UpexoMnenMH WiocKuxX BOIH Ha IWtockol rpanure 
WIA CUyYaH HecTaywouapunx Korebanuii. 

Orpaskenue W Inpeszomimcuue ChepH4CCKUX BOJ Ha WLoOcKoli rpaHuye pa3- 
Heda PacCMaTplBatoch pALOM apropos. Pemenue mosry4eno pa3sJIM4HbIMH Me- 
TOAaMu. OOzop otTux padot maercan B [6]. Haiijcuo acumnrormyeckoe pemenne 
H WL COytad KPUBOUUHEHHOW rpaunub pasyena [7]. PesyabrTatbl, nowyyuen- 
HbIC [JH OAHOM TpanMysl pasyesa, o6o6mennt ua CHYWl MHOTOCHOMHOIL CPCB 
C MpOHSBOTDHBIM YHCIOM rpann paseda, pa3sqertAlwmux «TOMCTBIC) C0 
[8], w paspa6oraua mpoctaa MCTOAMKa pacucTa TeopeTH4eckuX cclicmorpaMM 


19, 10, 44]. 
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MopmyaH AAA KooPPUNWeHTOR OTPaAKeHHA HM UpeOMMeHHA, KOTOPble MO- 
ryt ObITE HOUyYeHHI “3 cucTemMbI ypaBucunii Horta oan I¢mpurya, Bocupous3- 
BORATCH BO MHOrux paborax [1, 6, 8, 12 a zp.]. Onw uMelwT Kpaltne rpomos3y- 
KU BU, ITO 8ATPYAHAeT AHAIUTUGECKOe HCCIENOBaHHe UX HM WemocpecTBCHHOe 
BhUnCHeHHe KooPpunueuTos. B cpa3sy c oTUM ObIIO WpeAMpMHATO HeCKOJIb- 
KO HOMbITOK NOWYIMT UpuUOMKeHHbIe POPMYIL WIA KOIPPUMMeHTOB OTpa- 
Ken u mpenomacuua [13, 14 u vap.]. Onnako npuOumKenHEe HPopMyuWhI 
AMeIOT OFpaHiyenHylo M HEAOCTATOYHO ONpeferecHHy!O OONacTh mpuMeHeHuA 
(cM., HalpHMep, 3aMcuanuA o upeysomcnun /lxedppeiica p (15, 161), aB pape 
eryuacn [14] ocraiorex, Kpome Toro, O 4OBObHO caomNbIMU. Tloatomy uc- 
cCesLOBahHae UW ahalu3s POPMYA ATA KooPOUMMeHTOR OTpaxKkcnuA W WpesOMue- 
UA C UeTbIO VOMYUCHUA MPMBNYCCKUX CUCACTBIM WpPOBONMIOCh Bcerjla WyTeM 
YACICHUBIX PpacucTOB WO TOUHLIM @opMy.iaM. JaMeTHM, 4TO 3naAYCHUA Koop- 
PUUMCHTOB OTPAKCHUA U MpesOMIeHOA YUPYTUN BOIN saBuCAT B OOMIEM Cy- 
wae OT yruia WalCHHA BONHEI Ha rpanily pasyesa WOT UCTLIpeX WapaMCTpos, 
OUMCHRAOUUX CROMCTBA Cpeybl: ai/a2, 01/02, ai/di w a2/b, (re a1 M Ge— CKO- 
pocTH mpoysoububx, a b1 a b2 — ckopocTH NonepCyubX LOH B WepBolt HW BTO- 
polit cpenax). Jipa nocneyuue OTHOWeHUA MOryT OBITh 3aMCHCHbL COOTBCT- 
CTBYIOINUMM 3naucHiAMH Kooppuientow Ilyaccona 0, U Oy. 

Mono OTMCTHTb, 4TO pu a1 = a2 uw bi= be, HO 0, ==, BbIPAMCNHA [MIA 
KOIPPHICHTOR OTPAKeCHHA M MPCIOMICHUA CHIbHO YIpOualoTcA MW 3saBucAT 
HWUb OT yria WaeHUA BONUE HW WapaMeTpow (1/p, i 61 = 62. Onnako jane 
H B DOTOM CAYyYae OHM OKa3biBaloTcd, WOHKATYH, CAMMMIKOM TpOMO3QKEME JIA 
ahaJluTMYecKoro uccieqoBaHuA. 

2. Pacuemnoie Oannvie. Jina oOo3Ha4YeHHA YTOB DayeniA, oTpakenuA 
Tl UWpeOMIeCHHA, a Take KOIPPULUMCHTOB OTParKeHUA Wi UpPeOMIeHUA BBeeM 
cucTemy o603Haucunit, IpHHATYIO BO MHOrUX 43 TepeuMceHHEIX BbIUe pa~ 
Sor. Vran Oynem o603HaqaTb ABYMH 3HauKama (HalpuMmep rt), re WepBEI 
3Ha4OK ¢, fr wi d COOTBETCTBYCT Mafalwimell, OTpavKeHHOM HIM MpesomMleH- 
Hol (Ipoxoyameii) BouHe, a Bropoli 3uayu0k / un t OUpeeuAeT NPONOAbHHIT 
HH WomepcuHHi THO BoTHH. Betpaxkenna AA KoodPulMevTOBR oTpakenaAa 
HW Ipetomaenua OyyytT cooTBeTCTBeHHO UMeTE BUA A,,/A,, UT. U., YTO OOO3HA- 
4aeT BCNUYMHY OTHOIMCHHA CMeINeHUM B COOTBCTCTBYNIMWUX BOWHAX. 

Uncuenubie 3HaveHHA KOODMUNMCHTOB OTpayKeHHA HW UpeJOMIeHHA JA 
HCKOTOPHX UWaCTHLIX CUyuaeB CTPOeHMA cCpebl, HpescTaBAAIOMUX uUTepec 
upeuMylecTBeHHO B celicmonorua, 6bIIM onyOmuKOBaHE! B cTaTBAXx [4, 13, 
15, 17 uw ap.}. Tax, y Bmora upuBosAtTcaA BeUUALE KOOPPUUMEHTOB OTpake- 
HUA W UpeAOMAeCHHA BO BCEM AMala3zo0He YIIOB WafeHuA JIA CIekyYIOMMX TU- 
DOB rpaHHl, pasjlela: WoKpbhiBalouime NOpoAbl — rpanuT, rpanat — OasaJbr, 
6a3zaibT — VHT uw Wem — cKata. 

B nenoii cepun crateii (13, 17, 18, 19 u ap.) comepmatcH WaHHbIe 0 KOah- 


1Tpadunkn Apesocpra [18] Bocupon3noqatca B KHAre bpexopexux [12] ¢ onmOounon 
cchikonH Ha Hloxa [20], koropnm cam 3anMcTBOBa HX u3 [18]. ComepmanHue padorn [19] 
NOMUOCTLIO NepekpHBactcA cosepmRanweMm pavee omyOuMKOBAHHEIX ctTatelt [17 Hw 18]. 
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@uilwenHTaX oTpakeHHA Ha CBOOOJIHOH rpaHule UNM we Tpaduku, WIIIOCT- 
pupylomue 3aBMCHMOCTL BepTHKAIbHOM WM TOPH30HTANbUOH KOMNOHEHT CMe- 
weHua cBo6oqHoH WoBepxHocTH OT yrsi0oB KlajleHua el uw et UpM pasqH4HbXx 
3nagenuax o [21]. 

Ilepspire rabmnunH KoadPuuweHTOB OTparkeHuA W WpeNoMJeHMA ylupyrux 
BOJIH, WMerouwe FocTaTouio obnM xXapaktTep, Onlim onyOnukoBaHH Myc- 
KaTtom @# Mepecom [22]. Ouu oxBaTHBatu WWala30H OTHOMIeHUA CkOpocTelt 
ai/a2 B KOHTAKTUpyomux cpezax oT 0,0 no 2,0 (c marom 0,25) 1 AMana30n 
OTHOMeHMA MaOTHOCTeH (1/62 ot 0,7 no 1,3 (c marom 0,1), Ho 6pm OTrpaHHueHbt 
necbMa Y3kKoH OOWacThwO MaJbIX YrOB WaleHiA. SHawcnune O Take ObIIO MpH- 
HATO HeM3MeCHHBIM, paBHhIM 0,20, OnyOnmkoBaHHbie 3HaudnTetbHO m037Ke 
manupe Heiiha [23] asumuce neKkoTtophM qonoanennem Tabann [22]. B [23] 
paccmMoTpenb! 3Hauenud Qi/d2 = 2,0; 3,0; 3,5, W pacucTh BEIMONUCHE! JL BCeH 
o6mactH yraos nanenna el uw ect or O no 90°. Onnako oO no-npemHemMy OBO 
BHIOpanoO HeH3MCcHHbIM (0,25), HeCMOTpA Ha TO, 4TO aBTOP Wpenostaral uc- 
MOAb3OBATb CBO TAOAUITM JIA CYA BOMOHACHIINCHHLIX MOPCKHX OCAKOR, 
HaXONAMMXCA B KOHTAKTe C KOpeHHbIMA TOposamn. IlepBsim, KTO NOMbITAICH 
WpoavaM3upoBaTL BAUAHHe WapaMeTpa O Ha 3HaAYCHHA KOOPPUNACUTOB OT- 
pakeiwa B Caydae Tpanue BYX TBeEpALIX Cpe, Oni, No-BuszuMOoMy, Koo- 
goex [24]. On onyOnmKoBan cepato rpadukoB KOoPPUUAeHTOB OTpakeHuA 
A,/A,, Ia BenuuoH Oo, H O2 oT 0,15 no 0,00 B pa3sim4dHBIx KoMONHalMAX. 
O6OmacTtb yraop nafenua e/, Tak me, Kak uw B [22], ObINa orpaHMdeHa 
(O—30°), 1 3HadeHNA (1/a2 U3MeHAIUCh B OWEN HeOoAbMIMX Mpeseswax (oT 0,8 
mo 1,20). 

Hepppmn radsnyamu Koad puluenHTOB OTpavKeHHA MW IpeNOMIeHHA yupy- 
rux BOWH, onyOuukoBanHbIME B CCCP, 6t1nu Tab anun, coctraBreHHbie B JleHuH- 
rpajickKomM oTyeaeHuu Matematayeckoro uncruryta AH CCCP [25]. Ong ap- 
JAIOTCH 3BHAMUTeEIBHO Gomee NOMHBIMM, 4eM BCe OyOMKOBaHHHe pauee JlaH- 
ubic. B wax paccMaTpuBaetca BCA OOaCTb yruoB nayenuaA el uw et ot 0 go 90° 
1 yuTeHo BAMAHMe BCeX MapamMeTpoB, BKAIOuad uo. II[puBonsTcA mw Mony.n 
H apryMeHTH KOMIIeKCHEIX B OOMeM c1yuae KOIPPAUMEHTOB OTPaKeHHA U 
npezomaenua. B III rome «Matepuanosy KoapPulwenThl oTPakeHHA A Ipe- 
JOMICHHA WpCACTaBIICHB B rpadwueckoM Bue, YHOOHOM IA aHaun3a Cc IC- 
Abiko ycTaHOBIennMA OOMMX 3akOHOMepHocTell. HekxoTophe rpaduyeckue Ma- 
TepHaJbl, JaseKo He HcYepIibBatwMue cofepmanua TaOauy [25], Bocupons- 
Bomatca B ctatbe [10], mpwyem oun MepekpprBaloT cogepmanue Tabsiry 


1 iin [25] up [10] sHavenus noadPunHenTos oTparkcHHA M TpesOMJCHHA jarwrTcs 
4B TOTCHILMaIaX», & He B BHC OTHOUIEHHA CMeHICHH COOTBETCTBYIONIMX BO.IH; CYHecTBYyeT 
Wpocroil uepexoy OT OfuAX KosPPuonentoB K ApyruM. JL1a stToro KoapPunnentHt 








| : x rt ay. { Aa ay, 
WIA NOTCHOTHAIOB POCTATOUHO VMHO;KUTB. ee naa Ha me ; Had = 
“tel TOTeHIL t Aoi! norenn a 
iA A b A b, (A, b 
ea Ae | et fc eal ( Z Ha oak Ce Ha —.. Koo- 
Aer norent be Not / norennt G1 Ay / norenn “et “ nOTeHy is 
AD] A, 
MUILNOTHI OTPasKCHHHA —_—— H —_ OCTAIOTCH 6e3 H3MCHCHHA. 
\*#*el / noTeuiy Hs ‘ TOTCHIL 
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Mycxata, Mepeca u Heiida, sMecte BaatsIx, ycrynad UM HeCCKONbKO AU 
B leTaIbuoctH. Coorsomenne ckopocreii ai/a2 B [10] m3ameuserca oT 1/4,8 no 
4,8 (1/4,8; 1/2,0; 1/1,8; 1/1,3; 41,3; 1,8: 2,5; 4,8). Hasyomy s3Hayucnitto 
ai/d2 COOTBCTCTBYeT ONpexeneHHoe suaucune Wapametpa (1/p2 (1/1,30; 1/1,24, 
1/1,13; 1/1,04; 1,04; 1,13; 1,24: 1,50). Beanwanya o upuuata pasyon 0,25. 
Paccmotpen  cayuali magatomei P uw cxyyaii nagawmei S nonun. Yrasi wa- 
euba el u et w3mMenattca oT 0 no 90°. 

3. Hccaedoeanue szaeucumocmu MOOYAL KoapPuyuenmoe ompancenua u 
NPCLOMACHUA OM NApamMemMpoes, LApakme pusywwyux ceolicmea cpedvl, U om yeaa 
nadenus gorzno. OSmnit ananu3 uMeromuxca PpacueTHBIX J\AHHBIX C TleJIbI0 
YCTAHOBICHHA OCHOBHBIX 8aKOHOMePHOCTeH, ONpeAeAAIOMUX BAaBMCUMOCTb 
KOIPPUNUCHTOB OTPAKeHUA HW MpeOMIeCHHA OT yrua Walenua BoE (el uu 
et) M OT BceX MapameTpon: a1/de, (1/t2, 01 u o2, He MpoBoguaca. To ITOMY BO- 
Upocy MMCIOTCA JMIUb OTAeNbNMe 3akMIOVeHHA OOWerO XapakTepa, OCHOBAaH- 
Hble K TOMY *#i€ BO MHOTMX CiyiaAX HA PAaCCMOTPCHHU OTACNbHBIX UpUMepos. 
OnHoili “3 nan6onee 3naunTeuBHBIXx padoT, MOCBAINCHHEIX TakKOMy aHasIu3y 
PacveTHBIX JJAaHHBIX, ABIACTCA ONWYOMuUKOBaHHAaAA yKe NOCAe OKOHYAHMA Ha- 
cToAmcH cratbu padota Topbarosolt [26]. Onuako u B eit paccMaTpuBaloTcA 
IMWb KOoPPUUHEUTH OTPaKCHUA HM NpeNOMICHUA OMHOPOMHEIX IIpOMONbABIX 
Roun A,,/A,, MW Ag,/A,, HW OMHIb Upu yrnax nayenua, MenbUUXx npeqeabuoro 
(ecau Mpeyxerbubiii yrod orcyTcTByer, paccmotperue orpaHuyunBaetca OOTacThI0O 
yraob nayenun el < 37°). 

Boe umermcca B pa3iblIx padoTaxX BBIBOJIEI MOFKHO OODCLUNUTH cejyIo- 
muM OOpa3som. 

1. Tpaduxn noodpinueuron orpamcnnsa vn NpCHOMACHHA XapakTepHsyloT- 
CAH pe3kKHMU H3MCHCHUAMH B OONACTH WpeACUbUbIX YPAOB, B TO BPCMH Kak BO 
BCCH OCTAILHOH OO0acTI ON U3MCIAIOTCA AOBOULHO UAABUO (cm. Gozee To- 
{poOnpbre 3ameuanna B [27]). Ipmorom, kak nozuepkHysa MasunoscKan [11], 
B OOMacTH yrioB, OoMbUNX WpeACAbHOrO, Apu pacuere nWTeHCUBHOCTH HYARHO 
YUUTHBATL, TO NBMCHCHHC AMIVIUTYAE CBAZANO HE TOMbKO C HBMCHCHHCM MO- 
AVIA KOopOulmMcnta, NO WC UsMeHeNMeM POpMbI BOJLHET, 

2. Nood@dunnentr orparkennst Ap, / Aer MeMeMUO VORIBaeT Ip yReTUMCHUOT 
yroa agen ef (pn s = 0,25 31 neGonnmmx yratax wastes) [28]. Wpir onpe- 
ACHCHUBIX 3HATCHHAX Gy J Gg MOWKCT HMeTh McCTO TakaKe WH YBCIUCHIIC 
Koopgumusrcura oTrpakeuns A, / der © yRemmucunem yraa el [24]. Ba upe- 
ACADUBIM YOM (pl @)/ad.< 1) B UcKOTOpOH CpaRlinTenEDHO HeG6OubMOt 
OOWACTH VPIOB Valens Npoucxo;uiT yRemuueune AMHIOITYABL OTPasew Most 
pout PP, cpasannoe ¢ yResuaennem MOHYIs KOoomdurtenta A,; / A.) [29]. 
B [24 29) Baieraspmatoren coo6paxciuid 0 ROSMOMTOCTIE HCHOABROBAIILA 
STON BABNCHMOCTH KOoPPuINCUTAa OTpakenuA OT yrita waenus cA H3Vue- 
HMA TapaMeTpoB Cpe, Pas lCACHUBLX OTPAaKaoulelt rpauumelt (TO aMMciTy aM 
TOpakenipx Roum PP np pasubix paccrosnMsAx oT Tyra B3pprBa). 

3. Kooddunminenr orpankenis A,;/ Aer Tem Oombme, aem OosmbHIe BeTMUNHA 
OTHOMCIMUS A) /Ay OTANYACTCH OT CZUUMITUL (110 KpaitHeii Mepe, pH He OUeHB 
6ouLMIX yruax el), 
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4. Kood@unucnr ipesomneuns Ag, / Ae; cuta60 3aBucnT OT UapaMeTpoB 
Cy; M og [26]. Oror BEIBOX, TaK *Ke Kak M cHesyiommu, OBI Momyacn upH 
paccMOTpecHMM yKa3aHHou BElIe OOacTH He OYeCHb OOMbIMIMX yrOB NayteHis 
(el << 37° pH a,/a_,> 1 ua McHbINe mpexeubHOrO yraa). 

Oo. Roofpunnenr orpaxenua <A, / A, UpM a, < dy B OCHOBHOM 3aBIICHuT 
OT HapaMeTpa 6, M Cj1a60 3aBMCHT OT MapaMeTpa o,; Ip a, > a> OH 3aBHCHT 
OT BeJIMYHHE OOOHX 9TUX NapaMeTpos ! [26]. 

6. HoopdurmtentE oTpakeHuA MU TpeuOMMeHHYA OOMCHHEIX BOUIN CTpeMATCA 
K Hy up ef wun et, cTpeMHIINXCA K HYyJLO. 

7. KooddunuentTst orpaxkeHHH MW WpeoMsiecniNA OOMCHHBIX BOIH Gombe 
B CHyyae pPe3KOll CKOpOCTHOH jUddepennManun (BLIBO], OCHOBAL a paccMoTpe- 
HMM OTAeAbHEIX Upumepos) [1o, 30]. B cuyyae a; =a, u b; = bg, HNO 91 O09 
KoshuNHeHTH oTpaxkenud A,;/A_, MOTYT OBITH OBOCIbHO BeJIUKM, 1 OOMeH- 
Hble OTpaxKeHHble BOTH PS’ OIKHBI HeCTM 3aMeTHy1O jloutO sueprun (mpu 
OOULMIOM pasINUU B py Mp2; PACCMOTPeH EAMHCTBEHHBII cyUali: 91 /p, = 0,4 
If, = Ae, b, = by, cooTBeTCTBYyIOIMit NOBepxHoctu Buxepra) [13]. 

8. Ppadux Kosppunuenta orpasxenua A,,/A,.. or cBo6oxHOlt rpaHnibl 
B ®@yukKnMu yrua el [BaKALI WpOXOAUT yepes Hoy up o = 0,25 [13]. On 
KacacTca ocw aOcnuce up s = 0,2631 [17]?. Ilapamerp ¢ onas3nipaet 60<tb- 
MOC BAMANNG Ha BeTMUNIY Kosdpunuenta oTpakenus A,;/ A, oT CBOOO HOI 
paul, Ol OUpeeuAcCT TaKsKe ResMUnHY yraa el, up KOTOpoM Hacryuact 
JRCTpeMyYM oTOTO Koadmuipicura [18]. 

OucBHJIHO, YTO OTH ZAKIUOUCHINA ABIIAIOTCA BeCbMa HelloOHEIMH. Ont Ka- 
CaOTCA NPCHMYINCCTBCHUO MIPOOUbHEIX OTparmkenubix BouH PP. Heacuo, uro 
UPONCXOAHT CO BeemMM Koop®urwentaMi wpw Wocrarouno Oowpmux yraax 
NaleHnA (Wake JUIA Calyuaa Magaromeii P-Bosm u Q, > Qo, Kora Wpelesth- 
HbIC VIibl OTCYTCTBYIOT). Basie uapamMeTpa so yceranoBaeno BOOOne MINI 
WE KoopPuNNenToR orpamwcuust A, / Ag, a Aq / Azy. Mesyy Tem, vekKe 113 
JTOrO aNaIU3a BBIACHACTCA, YTO POJb STOTO TrapaMeTpa OBOUbHO Bea. 
IleyoctarowHo ACHO TaKAKe HACKONBKO CyMeCTBReEHHO BNsAHHNe Ha Rooddi- 
IMCHTBE OTPAARCHHA MH IPCIOMJCHHA MapaMerpa py / fo. 


§ 2. SABHCUMOCTD KOO®MHILMEHTOB OTPASKEHHM A Wo OPEIOM-IEHILA 
YUPYTHX BOTH OT YPIA WAEHUA Wo OAPAMETPA a;/a, 


Bocnomp3yemca onyOnnKonannbmMn B [10] nan6onmce nose K WacTon- 
CMY BpeMest TpaPMyeckuMu MaTephasamMnl, 4ToOB cibopMyuIpoBaTh HeKo- 
TopEe OOMMe BsakonOMepHOcTH B ToBeKeHUM KoohPunncaTon oTpaacuna 1 
NPCNOMACHHA B DYN yria UaCHIH BOUWHEI HW apaMerpa a@,/ a>. Banaue 
napametTpa p/P, WaMit cieciwaibuo He mccneyoBasoch. Momo rodarath, 
WTO HOCKOABKY Ha MpakTHKe BCMNYNNAa OTHONMICHHA 9, / 2 OOBLIHO Mano OTVII- 
WacTCH OT CUNMI, TO podwb OTOTO MapaMeTpa B OONLUIMHCTRE Cuvadacn He 


ere 


' Qror BrBon Oyder flasee HCCKONBKO H3MeHER. 
* OY0, TO-BHANMOMY, e@/[HHCTBEHHLI IpuMep aHacINTNYeCKOTO NCCC ORAUUA BaBuci- 
MOCTH KOOPPUUNCHTA OTPAKeHHA UM MpexoMAeHHA OT TOTO HWM HHOLO apryMenta. 
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Over O4eHb cylectBcHHOH. Bompoc o BAMANHM MapaMeTpOB 5, H os, WIA 
COOTROTCTBYIOMAX HM NapameTpos a,/b,; HW a,/b, ua KosPPuMMeHTH OTparke- 
HM M ipesommenna mojpobno pas6upaetca B cuexyIomjem naparpade. 
YKankom enge pa3, YTO MBL OyeM paccMaTpHBAaTbh 37,eCbh TONLKO MOAYJIM 
KovPlsHteHTOR, TAK KaK NMeCHHO OHM OpesenAoT Handomee BayKHYy!O OCO- 
OennocTD — amnumryty Bost. Anas H3MeHeHHIT POPMbI BOJIHBI QOJDKeH 
HBHUTHC CCT@LVIOIUHM IWarOM. SaMeTHM, YTO HWecseoBaHHe MOMLYJIA KOIpH- 
WHCATOB HOJMHOCTbIO COXpPaHAeT CBOC BHATCHHe H WIA OOacTH yrJIOB laweHnA, 
OOUDINEN lpeteabuoto, XOTH TAM H3MCHCHIe AMININTY Ib] BOLE CBA3aH0 





“a 
tt 
dB 
Mb . 
uP NOMEny, 
at 
94 
Oz \9 
a 5th teem 
10 20 jo it? 
a i} 


nr. 4. Ppadrrw Kosphuyventa nmpenommenua Aj, /A,,; JWIA OTeHOManOoB (a) 
Wocwin cMerteHit (6) B PYHKOWH yrua tmagesuag ef. Ilapamerp kKpnBax — oTHOWeHHe 


cKopocteit ay / ag; “b= {2 = 4,73. 
by bo 
lH ¢ W3MeHeHHeM Qopmpl. Osako, rpaduka, mpupenenunie B [11], moKaszi- 
BAIT, 4YTO N3McHeHHe MOpMBbL HMMyAbCa CYUICCTBeEHHO BJINHeT JIMMIB Ha 
AMNJHTYLY TOM Wt HHOH «pa3bly) HMNYJIbCa, B TO BpNeMA Kak MAKCMMAaJE- 
Has! AMINIHTY a H3MCHACTCH He3HauHTeIbHO. 

OnongaTeabHubie rpadukn KoopM@NnMNeHTOB, Ha OCHOBAHH KOTOpPHIX stesla- 
JHCb BCC BBIBOJ[bI, HECKOUIbKO OTUMYAIOTCA OT rpaduKos [10]: 1) 3Haycnus 
KOIPPMUNEHTOB OTpaskeuNA HM WpeWOMIICHHA «B WOTCHINaTax» WpeCTaABIICHBI 
KAaK OTHOMICHAA CMCOICHHM COOTBETCTBYIONIUX BOJIH; 2) B3AThI MOJYJIM vTHX 
Kovopdpumnentos. Ppapunn KoopPuNveHnTOR OTPaAAicHUA VM IpeWOMIeHMA 4B CMC- 
WICHHHX»> WMecIOT OOTICC ACHE QH3N4CCKHL CMBICII, 4YCM «B VOTeHWMadax». 
Kpome TOTO, OHH HMelor B pAye cayyaeB HM Ooulee 3aKOHOMepHBIM XapakKTep 
(pur. 1)?, aro oOsteruaeT, B uaCTHOCTH, WHTepnomAnHio. OKonuaTejbHBe 

' Suech WH Ha BCeX UpPyrux hurypax w300parKeuHE! MOLYIN KoapPpunNeHToOR, KH NpUHATO, 


NTO TPH YBCIHUCHHIT a, / @2 YBENMYMBACTCA A OTHOMWCHHe MIOTHOCTeM py / po, TAK, UTO 
MOARILV HUME CYMCCTBYeT CuICyIolee COOTBeTcTBHe: 


dy / ag 1,3 1,8 Ago 4,8 
P1 / P2 1,04 143 (ee 1,30 
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rpa@HKH MOWHOCThIO 371eCb He UpHMBOZATCA’, anaNH3apyIoTcA we Bee MaTe- 
PM asTBl: 

I. Sasucumocmd KoagGuyucnmoe ompawxenuara U NPEAOMACHUAOM YeAa Na- 
OeHUA COAHRL HA epanuyy pasdera. Ha ocHoBaHHH paccMOTpeCHwA yKa3aHHBlx 
BLIMC MaTepHasioB MOTyT OBITL chOpMYJIMpOBaHE! CHejyloulue OOUUe BEIBOIBI: 

1. hooddunnentnr oTpaskeHHA WM WpeNOMIIeCHHA Kak OMHOPOANBIX BOTH, 
Tak i BOWH CMeCMauHOro THNA HW3MCHHAIOTCA PH HW3MCHCHNA Vruia Tagen 
el wan et na rpaunmy pasyena. Ojwako up MasIbIX VriaxX NWawCHHA oTa 
38ABHCHMOCTh KOOMOUNMHENTOR OT yrsia WaseHUA KOUMICCTBCHHO CHUAbHO pa3- 
UHMYACTCA JIA OHOPOMUbIX UH OOMCHITEIX BOJIH: KoaPDPNNHEHTLE OTPaKeHHA H 
UPCHOMNCHIEE OJHOPOTHBIX BOTH cma60 BaBHCAT OT yria nayenis, a Koodp- 
PMMWECUTH OTPAKCHNA I WpesoM@menuA OOMCHHDIX BO OBIGCTPO pacTyT NpH 
yeetmyucrnm ef wef. [pm orom see Koop@uINeHTbE OTPaARCHHNA O;LMOPOMHBIX 
Bon yOurBaiT pH veemimennn ef uw cf, KOIDPMNMMCHTH WPeAOMICH! Ss OFHO- 
POANDLX BOIH Take yOnrBaioT mpa ynenmuennn c/, eccit ay >> Ag, NO pacTyT 
api yvepemnuenun e/, econ ay < ao. Hosddunnents orpamenna A,;/ Ae: pH 
A, > dy (KOLA UPC CIbUBIC YIbL OTCYTCTBYIOT) {LocTHTawr MaKkcnMyMma ‘Tipit 
l= 380+ 45°, a Koog¢d@unucHTh npenomuenns Ag / Ae: (TakAC TPH ay > ao) 
WMcwrT NanOobiyw BeuMnHYy upH ef oxono 60°. Bee ocranbunte Koagddu- 
WMCUTHE OTPAKCHNA HW WpPCHOMIeCHMA OOMCHHBIX BOUIN, a TaKaKe I KOoopU- 
nveutH A, / Aer, Agi / Aer UP a, < ag B OOMeM pacTyT up yBesmucHiH ef 
wt ef BUJOTh 0 UucpBOrO UpewAesbHOTO yrHa, JickMOvan JMMb oOacTb 
VIOB, 6UN3KHX K WperewbHOMy, Tle xapakrep rpamunos KosPPunneaxToB 
OTpasKeHHA H TpeuOMIICHNH B pase CIvaacB O4eHb WpHxoTIIB. OOsbIGHO oTa 
oONacTh HeBeuMKa, HO NHOr a HAaYMHAeTCA Upu yraax uanenusa Ha 10--15° 
MCHbIUHX IpeesbHOro. 

2. pw yrmax nafeHnaA, MCHBIHX TpeweubHoro Mu He CAHINKOM ON3KNXx 
KH HeMy, KosdprnnmnenTE oTpakenna A,,/A,, W A, /Aey MAIO OTIIMYAIOTCA 
JIpyr oT Apyra pu omnNx WM TeX #Ke yruax uaycnua: el == et. ITOT BEIBOT 
coxpaHaer cBOW CHIIY H B OTHOMeHHH KoadPNMmICHTOB NpewOMIcHHA 
OOMCHHBIX BOTH Ag / Acer Ag, / Ae (Dur. 2). 

3. Bennunna oTHOmeHHA Koshd@umuentosR orpakenna A,,/ Aer Mo Api / Aci 
UW BCAMUNHA OTHOLIeHHA KoasdpunnenToR upeswommenna Aq:/Aey H Aagi/ Ae 
pl a; > @, YBCIMIMBACTCA UaBHO MpM yBeMUCHHN yrma nazennsa el i 
jloctHraeT MakclimMyMa upH el = 45--60°, B nepspom caygae, un el = 80°," 
BO BTopom (ur. 3). Ouecspuyno, uMcHHO B DSTO O6macTH yruoB NapcHuA el 
AH OOMeCHHEIX OTpasKCHHEIX M UpeomMicHHbx (mpoxosaupx) Bonn PS 
OyqeT MMeTLB MecTo HanOosice BLITosHOe COOTHOMeHHe amunuTya Apg/ App. 
Bejurana OTHOWCHHA 3sTUX Ae KOAPPUMMEHTOB pH a, < Qo, a TAKKE BeJIMINHBI 


1 Onn co6pakhl B ipanoskeHuH K OTYeTY: Bacnibes 1O.11., Monorosa JI.B.,Banona T.I., 
Ropanen O. MW. Orger 06 HecnefoBaHuax no Teme «M3yreHnMe KHHCMaTHYeCKHX WH WHHAa- 
MHyecKHXx OcobeHHocTeli OOMeHHEIX M NOMepeyHEIX MpeJIOMAeHHHIX BON B 1955 r.», POULEI 
lhuctutyta @u3uKu 3eman AH CCCP. Tam sxe Ont MpoBefeH H aHacsiM3 BTHX MaTepHaon. 
B cayyae neoOxogumoctn sce rpaduku KospPuyHeHTOB OTparkenHA HW MpewomMmenus 
4B CMCINeCHHAX» MOTyT OBITL <lerKo pacCaNTaHhl Ha OCHOBanMM JannEIx paboTn [10]. 
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Mar.2.Ppadiucu Koap@PiwesxtTos oTpaxcuns A,,/A,(cndommad annus) mw A, / A,,(yYHRTNpHan 
(6, 2) B @ywKNH yroaa el umn et. {lapa- 


BHBYy PNCYHKA BepTHKAJIbanIM WITPHXOM OTMCYueHb) SUaTeHIA  Lpe- 
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unui) (a, 6) m Koappunnentos npetomMicnna Aj, / A, (ciaouHnad tMHHA) M Ag, / Ag, 
a a 
(11YHKTHpHaA WMWHHA) MeTPp KPHBLIX 4; / Qe, = = a —= 4,73. 
1 2 


JIeIbHLIX YIJIOB H YHa38aHO, KHAHOMY TINY BOUAH OHH COOTBCTCTBYIOT 
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OTHOINCHHS BCCX APYLHX KOoPOUHeHTOB OTpaKeHHA H MpenomMaeHuA oOMeH- 
HBIX Jf OJHOPOMHBIX BONH (A, / Age HM Apt / Act; Aar/ Act WH Aat/ Act) Tose 
pacTyT ipl yBCHMYeHMH yruia WajleHHA, HO JWIMb B OOacTM YrIOB Me€HBINAX 
HW HE CHMMKOM OH3KHX K MepBOMY IpeseubHOMY yrily; Tamee xapaxrep 
rpaPuKOB CHIbNO yceuomusAeTcH. WntepecHo oTMeTuTh, YTO WA cayyan 
d, > @, OTHOWenHe Kovd@puunenTtow upenomucunwn Ag/Aer HW Agi / Ae pH 
cl > 80° ymenbmactca M crpemutca upu el—>90° K BesU4NHe, paBHoil OTHOMICHITO 
KuaPPuNenta OOpasoBaniA ronoBHoN BoWHE PPS Koappunuenry o6pa30BaHiun 
rodoBHOL BoWHE! PPP npit Tex +e 3HAYCHHAX Qy / Ag Hi 0, / po (B OTHE oT OOMe- 
IPHHATOH CHCTeMBI OOOs8NATeHINH 3j[CCbh @;— CKOPOCTL B cpewe HMAKE MpcsJOM- 
AHIOWUCH TpaHub, B KOTOPOI paclIpOCTpaHACTCA CKOIb3ilad + Mataloilasl 
BOUWHA, A @_—CKOPOCTL B LOKpHIBaloujen cpeje). Takum o6pa3o0m, HanGouice 
OMarOupuATHad Wi OOMCHHBIX BOTH BeNM4YNHA OTHOUICHHA  aMIcniTys, 
Aps,/Ap, MocTuractcaA ue B CAyaae ToOBHEIX Bo (T. ec. He mpH el = 90°), 
a B cMyvae MpONO/HWINX BOUH, XOTA WM pu OoubuIMxX yruax nayensn, 
oyeHb Ou8KHX K 90°. MowkHO 1OoKa3aTb WyTeM MpAMOFO CONOCTaBICHUA COOT- 
BeTCTBY IOUUTX MOpMVA, 4TO BOOOMe HMeIOT MeCTO CIeLywmNe cooTHOMeHIA 























































































































Aa Aut Ag 
Apps Agpg ee Se K pgp _ Ae, Ag 
XK Si = lim 5 XK = lim 7 lim aah 
PPP “" SPP elo? + "dl SSS dt-»90° “dl et>90° “dt 
Ae) At A «; 
Ay Agi Ag, 
Agssp Kopsp <rat K pss A, ; Aor 
XK =_% “+ lim ——, x = lim ye ans 
SSS PSS et->90° “dt SSP dt+90° “*dt  et-g0° “*dl 
et Act Ag, 
lay Ag, Ay, 
Agpp A cps . Ao, Kgg¢ et : Ay 
en ae = lim Pras K = lim > ae lim 7 oe 
PPP “PPS di->90° “"dl PPP di=dt+90° “dil el=et—90° l 
A, el A, 
Aat Agi Aj 
A pgs A psp . Ay Kggp : Ao: “et 
K ay = lim ——, K = lim 7 ae lim |, 
Ss SSP di+90° “dt PPP di==dit-+go® “‘di el=et+90° “'dl 
AA gy A.) el 
Aa) Ay, Ay, Agi 
A spss ‘ Ag . Ae) K psp . Ag : Ay 
KR = lim FZ lim 7 eae x. = im 7: lim ~—, 
LP di-+99° ““di — el-»90° “dl PPP di==di-+g0° ““di el=et+go0° “*dl 
Ae, A.) Ao) A. 
Ag, Ag Ay, Agr 
ie A oe | eae A A 
SPP ; l PSS l ; et 
7 = lim =~: lim —, yr ~ = lim Fe ear pace 
‘PPS dion? “"dl el 90° “"dt PPP di=di+99° “"dl  el=et+g0° “‘dl 
Ay A; Act Ae 
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ric A — kosdhunnent o6pa3sopannA coorTaercrByromel TrouOBHO BomUB. Kar 
nokasan LT. C. Mogpanoanernit [31], nono6usm ake o6pasom mobo Koapdu- 
MUCHT OOpasoBaHHATOAOBHO! BOIHEI MOKET OLITL BLIPAKeH Tepes UpeebULIC 
SUAUCIUTA OMPCHEICHHBIX KOIPPUIMENTOB NPeCMOMJICHHA.ITOT pesyJbTaT UMeet 
TCM 6obMIce 3HAICHHe, ATO OH NOZBOTAeT B UPMHTWUC CYI[CCTBeHHO OTpaHn4nt, 
WNCHO BCU, ROTOPbIC HCOOXOAUMO HCCIICHOBATh UpM paccMOTpeHMH BoMpoca 
O COOTHOMICHIG AaMNAHTY pa3sJuIYHbIX BOJIN, BO3HWKaOluluX B CIOHCTEIX 
cpedax. 

Bee nepesicseHnibie BBITe BBIBORL CIIpaBeIMBEL Ip TeX 3HaUCcHMAX 
WapAaMCTPOB, ;Wisl KOTOPBIX paccuUNTaHBI Kpupete B padote [10] (cm. § 1 
HWacTOAMICH CTaTbH), T. Cc. B JOCTATOUHO MIMpCKoil WIA HpakTHueccKknHXx WeseHr 
OONACTH BUAYCHHIL @,/Ao, HO IPH o, = og = 0,25. 

IT, Saeucumocms KoagpPuynenmoe ompaxcrnua u npeaomAeHUsA om napa- 
MCN DA (y/o. 

1. HoodunucntTsl orTpaxkenitad O;MOpoOsHEIX  BOJIH An/Aer MU Apt/Aet 
BO3pacTalwT Ip YVBCTHICHHH CKayKa B CKOPOCTAX @,/dy. ITA 3aKOHOMep- 
HOCTh WMCeT MCCTO H Up @; >a, MH pM @;<d), CCIM yrubl naye- 
HHA MCHBING MpeCTeJIbHOTO M HC CJIMMKOM O1u3Kn K Hemy. Jina Kosddpuunenta 
A,)/Aer UPN 4,> dg (KOra MpelebHbIe Yrubl OTCYTCTBYIOT) Oa HC BBINOJ- 
lifeTCH TakKe HM pW oveHb Oouwb_mMx yruax el > 50°. 

2. HoodpunnentE mpesoMAeHuA ONOpOTHEIX BOJH Aqgi/Ae W Aar/ Aer 
BO3pacTawT UpW YBeMWIeHNH CKauka B CKOPOCTAX JMDIb B TOM Cylyyae, 
Kora d; > dg, WpH4eM Lua KooPhunuenta Aq,/A,; ITO BEUOHAeTCA B OOACTH 
yraosp el < 60-——bo°. Een a, < dg, aT KoadpunnuentH HaobopoT yOnBaloT 
10 Mepe TOrO, Kak BelIMYNHa OTHOMeHNH a,/d, BCe Gouec u Gonee oTMN- 
WaCTCA OT CHUB. ITOT BEIBO TAKE CUPAaBe}IMB TOKO B OOMACTH YTJIOB 
UWajylenusl, MCHBOINX TWpeeuwbHoro. 

3. B crygae oOMeHHEIX BOIH WM Koadpumments: orpaxenna Mu Koadbpu- 
MMCHTHL UPCJIOMJICHHA BCerya (Kak Ip @; > @g, Tak M Up ay < dy) BO3pacTaT 
pit YBCJIMNCHIT CKAaYKa B CKOPOCTAX @,/do. OTA 3aKOHOMCPHOCTL MMect 
MecTO Tip BCeX Yruwax WasyleHWA, 3a McKIOYeHHeM 3HaucHHi el wan et, 
OUBRUX RK WpeseubHOMy yriy, Te Xapakrep rpaduKos Koaphuoqnentos 
OTPaxKeHHA HW IpeAOMJcHHA OYCHb UPHXOTIMB. ITOT BEIBOJ, COXpAaHAeT B OC- 
HOBHOM CBOIO CHILY UW JVI YrIOB ualenua, OonbmIMx Mmpelewbuoro, ccm 
BOJHb AaNHOTO THA KHHeEMATNYeCKH BO3MOIKUBI B ITOH OONaCTH YrIOB Maye- 
HA (pur. 4), 

RosOpurnenrsr O6pasonannA OOMeHHBIX TONOBHBIX BOTH HaMGouee nuTepe- 
cvioulux vac THNOB PPS u SPS (cm.[30}uogwAsiorea To we BaBHCHMOCTH 
(CM. COOTBeTCTBV ome rpadukn B [141]). 


' RB fanuom ccryyae OOMCHHLIC MpCOMIICHIbIC BOSE KWHeMaTHYCCKH BO3MOPKDI 
BO BCCI OOsacTH ef or O Wo 90°. OrmeruM tTaksKe, 4TO (3ech u Ha pyrux durypax) pas- 
PLB Wa rpadukax B oOOMactu MpeyeibHoro yraa obycuoBNen “CTO TeXHUYeCKHMK Tpr- 
WHAM; Ha CaMOM f{ecle BeMYNHEE KOOPPUUNENTOR OTpaKenhA iW IpcciOMJIeHIA WMCIWT 
sleCh ROHCUHOC, BIOUIe Olpexesennoe 3Havenne. 
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4. Kood®unuentst upenomienua oOmeHHEX BomH Ag;/Ae; HU Aai/Act OOBITHO 
MCHBIMe COOTBETCTBYIONIMX KOIPPUNNEHTOB UpeNOMMeHHA OJHOPOAHEIX BONE 
Aqg/Ae “ Aa/Aer (34 WCKIIOWeHHeEM YIIOB NayeHHA, ONH3KUX K Upejes- 
Homy). OOmeHHEIe IPOXOAAIMe BOUHEL IipeBOCXOJAT 0 aMUIMTYe CMelleHnA 











10 20.0 yr 60 70) «80 9 et? 
-—— ja eee 
rh 
Mur. 4. VTpaduen Kkoosddunpenta npenomuenna A,, / A,; B 
PyHKUMH yria Nagennsa et. 


BHU3BY PHCYHKA BEpTHKAIbHbIM NITPHXOM OTMeYeH I1peeJIbHbIM YFOJ. 


BOAHE OJHOPOMHOTO THA MHWL BCyY¥ae OUCH pesKOrO CKagdKa B CKOPOCTAX 
Ha rpannme pasqelia Wf B y3KO oOuacTM jOBOABHO OONbIMIMX Yri0B NaeHuA 
(cm., Haupumep, mur. 3). 

ror BHBOA ClpaBeUMB jt 3a WpeseMbHIM yrOM, HO B TOM oOmacTH, 
re KHHeMATHYeCKT BO3MOMKHO CYMECTBOBAHMe BOAH FaHHoro THA (Pur. o)'. 

Kosd@dunuent o6pasosanna ronoBpHon BouHE PPS 6onpme Koop punuenta 
o6paz0BaHhA TouoBHOI BomHE PPP mpnmepHo upW 4,/a,< 0,4 (11]*, (3mecb 
d,—CKOpOCcTh B cpese, NOKpbIBAOMeil UpeNOMMAIOMyIO rpaHyiy). 

5. Kosh@®unnentet oTpakenuA oOmMenHEIx BOTH A,;/A_) M A;y1/Aet OObITHO 
TALK MCHBINe COOTBCTCTBYIOINHX KOaPPuNMeHTOB OTpayKeHHA OMHOPOWHEIX 
pom Ar/Aer H An /Aer (IPM OAWUX HW TeX +e yruax WaqenuA HW ecu pac- 
cmMaTpHBaeTcA O6acTh YrOB, MCHBINMX WpekebHOrO), HO THIN Up a; < az. 
Ecuu a, > dg, TO OOMeHHBIC OTparKeHHBIe BOUL MOryT UpeBOCXORMTb 00 
aMIIUTYHe OLHOpOHbe BOTHEI JaKe pH He oO4eHb OONLMUX BeTMuNHAX 
OTHOMeHHA, Gy/ag = 1,3; 1,8 (hur. 3). pm mamsrx yraax nafenna el < 30°, 





1 O6a THIa MpeuOMUeHHEIX (IpOXOMAWIX) BOIH, AVIA KOTOPBIX COCTAaBIeHO OTHO- 
wenne KoIPPuINeHTOR MpesoMienHuA na ur. 5, KHHeMAaTHYeECKH BO3MO/KHHI BO BCeH 06- 


jactu yruop et ot 0 fo 90°. 
2 Koobuuuents HaTedcuBHOCTH rouoBHO BomHH B [11] paccunTaHE! Ja DoTeH- 


unanos. Urobr mepeiita K KoapPuuneHTaM IA CMeMeHHM HeOOXONMMO YMHOKETS 
Kppg Wa MHOMUTCIb a;/bz; Kppp octaerca 6e3 m3amMeHenuaA. 


6& Tpynu Ma-ta pusnnn Seman, Ne 6 
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et < 20° BeununHa OTHOMCHNA Q,/d, BOOCIIC He OKAsbIBacCT 3aMeTHOTO BIIMA- 











. A, Ay] A, A, 
HH Wa BCUNINHY OTHOMCHHA Koad@unveiuToB A | oes Hi AS | As 
(pur. 3a, 6)?. 

III. Hexomopeie sameranus 0 OUHAMUYECKUL CCCOEHHOCMALX COMCHHUT N PCAOM- 
ACHHBX 60AH6 Caoucmux cpedax, PesyibTaT, CPOpMyANpoOBaUUBI BU. 4 TOTO 
Tlaparpada, WMeeT BasKOC 3HayCHNC [WIA MHOFOCOMHEIX Cpe, Koraa 
“at [Mut 
“et! Mot 


20 











U : | : : 
0 tO 3 @ 50 50 TH 8 et* 6 1 20 Bet 
a ee ee 
rl 
Mar. 5. Ppadunu orpomenus KoaPPMWeUTOB UpesoMue- Mur. 6. Vpading oTrnome- 
Ag, | las HHL KROIPDMLNCHTOB OT- 
HHA — OOMCHHHIX WW OWOPOHEIX BOJIH A 
et et pakenna H | wiry a 
B PY HKCU yrula WazleHitst ef. “rel Ae, 


MCHHBIX Wo Q]IHOpOJWMMTX 
BOIH B QYHKOHH yrsa 
HWajskeuna et, 


KHHCMATHYCCKH BOSMOMKHO CYMLECTBOBaHHe OOMeCHHBIX pCJIOM JIC HULIX (rO1OB- 
HbIX) BOW, H3MCHUBITNX CBOH THM HCCKOIbKO pas (Ha peony HOULCK 
rpaunme MW Ha NPOMGKYTOUNBIX Tpankmax pasyeua). Ecan orpicunea or 
PACCMOTPCHHA POS MOTOMeHHA CCHCMNYECKONM SHepruH, TO M3 BTOTO lyukKtTa 

1 Ha dur. 6 Kpupiie WA pasmNynLX 3HadcHnit NapaMectpa a@,/ao9, paBNUbix 4,8; 2,5; 


1,8; 1,3, mpakruyeckn CoBnajawT nOYTH BO Beet OOjacTH yruoB najenna el, Tip KoTo- 
PRIX KUHeMATHYCCKH BOSMOJKHO CYUIeCTBOBAHNMe UpOOUbubIX OTpaKenublx Bonn (r/). 
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H€HOCpeACTBCHHO CJle_yeT, YTO B MHOFOCIONHOM cpeye FonmNO MponcxoATb 
OTHOCHTeIbHOe OCMAOICHHe BOUJH Tp YBeMHUCHHN Yicda W3MeCHCHNH Tama 
BOJIHEI. 

JTOT opPcKT jJOVKeH UMeTh MCCTO BO BCeX CuLyYaAX, 3a JCKIOFe- 
HHeM Cpe © OYCHb pesKoH cKOpocTHOn Anddepennuannert. On nosBonser 
TAKMM OOPa30M OFPaHHYNTh YNCIIO BO3MOJKHBIX THIOB OOMCHHEIX TOJIOBHEIX 
BOJIH B MHOTOCJIOHHBIX Cpemax. 

IIpu ucTrounnke THIa «NeHTp pacmupennay HanOowbmeil amnanryjoi, 
CJeOBaTeIbHO, KpOMe NPOMOUbHBIX TONOBHEIX BomH PPP, nomKun o6nanzaTh 
oOMeHHBle rouloBuBle BouHEE PPS u PPPPS', xoroppe n3MensAwT cBol THO 
HaumeHbmec uncno (1) pas. Uncno stTux BonH, nO cpaBHeHnlo c PPP, 
6ynerT Tem Oonbmie, uem OonbMe rpanym pasyena, OnarolupwaATHEIX WIA 
oOpasopaHnf OOMCHHBIX BOAH, B Cpeye, MOKpbIBAIOINCH OCHOBITYIO mpenom- 
AAIOULYIO rpauuily. 

Basknoe 3HaucHle [JIA DIMpoKoro Kacca cpek MMewT TaKKe BEIBOJEH, 
cPOpMyJIMpoBanHble B WyHKTax 2 nu 1, crp. 59, Kacaiouecn 3aBH- 
CHMOCTH KOIPMUMMEHTOBR WpeOMJIeHHA OOMeHHBIX BOJIH OT yriula laleHMA 
el ui et. 

Ha oOcHOBaHUM 93TMX BBIBOLOB MOMKHO 3aKIIOUNTb, ITO B  cmygae 
rOLOBHOH BOJIHbI, H3MeHAIOINel CBOM THIET B NOKpiBalwlel cpeyqe wa mpo- 
MCHKYTOUHDIX TpanMlax paslela, M Up yruax aseHHA Ha vTH rpaHuUH, 
He O4CHb ON3SKHX K UpeebHOMY, OcoOeHHO peskoe ocuadbleHHe Ip KaxkqOM 
HOBOM U3MeHeEHHH THA BONHE B OOUbIINHCTBe CULy4aeB TOIUKHO TpONCXOAMTB 
mpi uepexore S—> P u Oonee cnaboe—npn PS. dro cBasano c pasznn- 
4HeM B yrvlaxX UanmeHuA: el >et Ha KasKnOolt rpannne paswenla cpe mp 
yYCJIOBMUN, TO TpaHNYHAaA CKOPOCTLh OCTaeTCA HeM3MCHHOH (paBHoli HAM ap 
HaM by), 


§ 3. SABHCHUMOCTh KOD®OUHNEHTOB OTPASKEHM SI 
HM UPEJOMJEBRA OT a,/b, az, be 


AL MCCHCHOBANNA 3aBHCHMOCTH KosdPHONeHTOB oTpaxKéuudA Mm Upewom- 
eH OT NapaMeTpoB Q,/liy MW de/bg BEINONHEHEI ClemNabuble pacuctH. B § 4 
yKazaHbl paooTH, B KOTOPBIX IIpHBOAATCA HeoOxogzuMEIc dopmysH. B npope- 
CHM pacueTOB UpHHumasn yyactue B. A, Hoxuo u TH. B. Anexcees. Ma 
He CMOPrIM BOCUOJb30BaTbCA TaOmuTaMH [25], TAK KaK OHH DOABHANCh n03%Ke; 
Kpome Toro, Kak Oyler BUZHO B faibHeHwemM, fae Takne nompobunie 
Tradmuubl (a/b = 1,67; 2,00; 2,50; 3,33) okasnrBatoTca HeOCTaTOYHO jeTamb- 
HbIMM B OOacTH MaJIHX BeTNYNH OTHOUCHHA a/b. BriaucnenHpe 3na4ueHHA 
KOoP@PHMNEHTOB NpOBCpAJINCK B OTJeJIbHLIX TOUKAX yTeM MOACTAaHOBRE 
B ypaBHeHlLe oneprui Horta 























el 


Ay \? sintdl | ( 4a \? in2dt , {An \? Ay \? sin 2Qrt 
( De in | ot), a, See + 2) 4 ( nm), sindr sey 


As; fo sinzel | \ A, Pi sin zel Agi / A sin zel 


1 Cuctema oOo3HayenHit BOUH B MBOTOCIOUHOM Cpefe Ta *#Ke, ITO Mpunata B {30j. 
5* 
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Bo peex cryyaax BenNuNHAa Tenoit uacTH oTmMuaach oT 1 He 6omee, 4eM 
Ha 0,02—0,03. 

Ilna toro «uro6nl AcHee mpelctaBiTb ce6e BAMAHMe HapametTpa a/b na 

Pa3INYHble KocPPANMEHTEL, PACCMOTPeH CeETYIONMM KOMILICKC 3aqay. 
1. Orpaneune na cpo6onHon rpaHume TBCpyoTo Tema. 

Il. Orpamenue uw apewomiecnwe Ha rpanniye TBRepLoe TeNO — KUKOCTH. 

ll]. Orpameune wu upesomienme Ha rpaHMme WByX TBCPABIX cpel, 
Q4/by == Qy/b, = var. 

IV. Ta xe 3amaga, HO a,/b, = var, @2/b. = const. 

V. Ta we 3amaya, HO a,/b, =const, @o/be = var. 
Takum o6pa30M mporcxo_nnO nocTeneHHoe ycnomuenne 3anaq?. 

Tpaduxa Kocohbpunnentos otpakenna A,)/Ae, OT CBO6OXHOK TrpaHsAIlbl 
B *yHRuNN yrua el 3anmcTBonanbt Hama y Apexn6cpra [18], mpniem MBI 
OrpannynANCh KPMBLIMH co cueqyiommA 3Hayennamn a/b: 1,58 (6 = 0,19); 
4,73 (6 = 0,25); 1,90 (6 = 0,31); 2,27(¢ = 0,38); 3,48 (6 = 0,40). Bee no- 
cienyiomne pacuetn? ja yqo6cTBa CONOCTaBASHHA pe3syIbTaTOB Me?KILY 
coOOH IpOBOANAHCh B OCHOBHOM IPH 3THX Ke 3HAICHIAX MapaMeTPoOB. 

UToOn n36eKaTh OCHOMEBCHHA POpMbI TpadpMKoB B OOMACTH WpeesHHuBIX 
YIIOB, 30CCb NIPHBORATCH HW aHaJIN3MpyWTCA aHHEe JINMb ANA cilyuan 
a,>ay (3anaun II—V). B nenax nan6oabmeit naruAHOCTH pe3sybTAaTOB BHO pan 
ciyuail pesKoil cKopocTuolt anbdepennnanun cpemst: a,/a, =- 4,8 (orHomeuue 
TIMOTHOCTCH py/0. = 1,30). 

PaccmaTpnBasacb TONbKO NpOWOWbHaA Lasalomad Boma. 

Ocucensie pesyabmame. Pe3syAbTaTHl pacueTOB IH YKa3aHHblx BBIMTe 
galad upescTaBeHEl B rpadmyeckoit dopmMe MH cBexeHET BMecTe Ha ur. 7, 
BCIONY W300paHKaloTcCA MOLYIM KOopPPMMBeUTOR. 

Iipexae sBcero o6pamaeT Ha ceOa BHUMAaHMe OombM0e CXONCTBO rpapuKoB 
WIA O}WWOrO WH Toro Me KOSMPMMMeHTA OTParxKeHNA WIM NpeoMIeHHA B pa3- 
JIMAUEIX 3azauax. OryermMBo 3aMeTHA TAaK?Ke TCCHAA CRA3L KOSPPUNMCHTOB 
otpaxcnua A,)/Ag: H Ari/Agr (BEITeKAIOMaA 3 ypaBHeHMA oHCprnn Hotta). 
Tpad@uxu stax Kos hunwentow mpH focraTowHo Gonbmux 3HayeHMAx a/b 
U3MCHAIOTCA NAaBHO B (yHKIuA el M MMCIOT 10 OJHOMY 9KCTpemyMy (MHHH- 
MyM M MakKcamMyM cooTRetcTBeHHO). IIpu mazoii Beaune oTHomenna a/b 
xapaktep KpuBoi A,)/A,; pe3KO YCMOMHACTCA, ITO HeMeICHHO OTparKaeTcA 
uw Ha tbopme KpuBon A;,,/A,;. Ona mepectaeT OnITh upHO/IM3uTeIBHO cuM- 
MeTPHUHOH. 

CopMyMpyeM KOHKpeTHBIe BEIBOJE OTHOCHTeCIbHO 3aBucuMocTH Kooddnu- 
NWCHTOB OTPaxKeHHA HM WpeNOMINeHUA OT UapaMeTPOB Q,/b, MU ao/bp. 


1B oror Kpyr 3aja4 MOMKHO BKINOYWITh TawWKe HW Ciydall rpaHuOn [ByX MADKEX 
cpea, paccMOTpCHHH i B 3amMeTKe [16]. 

2 B qacTHOCTH, HAaMH BHIYUCIAINCL HW KOaphPuyweAtTn oTpaxenua A,,/A,, OT CBO 
6opHOK rpaungyn, KoTOpHe y ApenOepra He IIPMBORATCH, XOTA HMCCTCH yNOMMHAHHe O 
TOM, ¥TO OHM TAKIKE PaACCIMTEBANUCh. 
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1. Bennunus Kospbdumpentos orpamcnna <A,)/A,, Ww A,y/Aer UM KoIDOU- 
WHCHTAa mWpesoMIeHMA Ag,/Ae) CHNbHO 3aBUCAT OT 3HAYCHIH WapameTpa 4@,/b,; 
B TO Ke BPCMH M3MCHEHNC BCUIMYAHLI Mapamerpa @./b, B TeX me upenemtax, 
4YTO H a,/b, (cm. V), oO4eHE Mano BIMAeT Ha BeMUNHY YKa3aHHEx Koadpu- 
IIMCHTOB. 

B  pa6ore [26] ormegaetca, 4TO pH a, >a, Koohpunnerr oTparKe- 
una A,)/Ae) 3aBMCHMT MOT @,/by M OT ao/bo. OnHaKo HW Halt rpaduKu u rpa- 
MuKI, ipwBezenuBie B padote [26], CBUueTeNbCTBYIOT O TOM, 4YTO POJIb 
Napametpa a,/b; ABAAeTCA TOpasyqo OoNee cyllecTBeHHO!. 

Kak oka3blBpaloT CielwasIbHBe MCCUeOBAaHHA, B cTyyae a, <a, Koad- 
bunicntTEt A,;/Ae;, Ari/Aer HW Agt/Ae: 3ABMCAT TaaBubim OOpasoM oT mapa- 
MCTPa @o,bo. 

Takum oOpasomM, ycTallaBJIIBaeTcCA OMpesereHHad CHCTeMa: IPH a, > a, 
ykasaluble KOoPOULMCHTL BaBicHT MpelmMyiulectBeHHo OT Tapamerpa a,/by, 
a lpi d@,>a,—oT napamerTpa Gg/bo. 

2. Koodiumient upenomacnna Ag,/A,; OFCHD Cabo BaBNCHT MW OT Tapa- 
MCTpa Qo/by MW oT IlapaMeTpa a,/b;. Jro cormacyeTcA © pe3sybTaTaMH, W3J10- 
mcuHbMn B [16 1 26]. 

JTH [Ba ICPpBbIX BBIBOTa HMeIOT BayKHOe BHAYCHHE JIA ONeCHOK BCMUNH 
CMCIICHMIL OTPasKCHHDIX IH IpeOMJICHUbIX (IPOXOAAINNX) BOTH. Onl MO3BONAIOT 
BO MIIOTHX CyWaAHx Mpene6peyb BANANMeM NW3MeHCHNA TapametTpa @o/be 
un a,/b, (a JIA 1pewoMaenHEx Bonn PP Biuaniem o6o0ix MapamMerTpos) 
Ha KOS@PNINIMCHTE! OTPaKCHHA H UpeoMIenua. 

3. Benwauna Koodd@unnenta oTpaxkenus <A,,/Ae, OnICTpO yMenbIMNaetTca 
pW YMCHBIMeHHN BeJUIGNHEE OTHOMCHUHA a,/b,+. Jlpm mampix a,/by mu jocta- 
TOUHO GoubMNX yruiax NaneHusa ef sTa 3aKOHOMePHOCTL NapymaercaA, HW Ko- 
asp@dunnent <A,;/Aey HawYiHaeT BO3pacTaTb UpM yMenHbUIenun a,/b,. Takum 
o6pa30M, HMeCcTCA OKCTpeMyM (MHHMMyM) QYHRKTHH A, = (a/b). On 
Haudosiee OTYCTINBO BEIpaskeH upu ef papuom 60—70° (pur. 8) u oTcyTcTByet 
KaK IIPH MAJIBIX, TAK HW Up oweHb Oonbmmmx yrnax nmayenua. Panee cye- 
CTBOBaHve TAKOTO MMHHUMYMA OTMe4ANOCh IUMb WIA KooppunvesTa oTpPaskeHHA 
OT CBOOORHOM TpaHiib (TOUHee, YKa3biBaslocb Ha H3MeHeHMe 3Haka Kooddu- 
muenta A,;/Ag). 

Virak, up oupexenennpix Oonpmmx yriax el uw pw BHOTHeE peaubHBIx 
OOBIUHBIX 3HaveHHAX @,/b; A;;/Aey PaBHO UH OWeCHB OH3KO K HYMO. ITOT 
BLIBOJ| HMeeT TeM OOJIee BAaKHOC 3HAYeHe, ITO HeaBHO NOMyYeubl yKasaHVvA 
O BO3MOMHOCTH PCrucTpanwH YMCTO TPOMONbHbIX OTpPaxKeHHLIX BOJH up 


rl r 





1B cayyae ay/ag, Kak caefyer u3 [26], BernunHa KoopPunuenta oTpaxenna A,)/A,, 
(Ipu yruax NajleHuA, MCABUIMX WpehenbHOrO) 3aBHCUT B OCHOBROM OT TapameTpa az/be, 
WpPHUCM TAK 3KC, KAK H OT TlapaMeTpa a,/b) Ip a, > ae, T. &. Ip ay< ag BeNHUNHA 
asToro KoapPPuyweHTAa OTPasxKeHHH YMeHbIMAeTCH TPH YMCHbIUCHALN BeCAMUYHHHI OTHOTIE- 
HHS @o/bo. 
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,/ty=3,48 Oofby= 3.44 
42 
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SEE SS ee 
/ 37. 4 60/6 8 1 2 38 4 Salt, 
Ayt/Ael 
44 
12 
Art/Ael 10 
G6 G6 
Gb 
Ari/Ael Gb 
G4 G4 ie 
‘ G2 G2 G2 
I-39 F & Gal, % 7 4 5 o/b $2 9 4 SF lyl; 
Art Ay Ajt 
Mur. 8 Ypafuxnu xosdfwnoventos oTpaskenuA H UpeyOMIeHHA ——, ae if, 
Al el A.) 
B dyHKnuA a/b, ay/ by, a2 / bo. 
Sanaun I — V— Te me, uTO Ha hur. 7. pn pacuete KpHBRIX NPHHATO: == 4,8; a= 1,30, el = 70°. 
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Anaaua KoapPuyuenmos ompaxeHun U NpesomaAchua YNpyeux GoAH 73- 


60NbMIMX PacCTOAHHAX OT WYHKTa B3pbiBa, T. e. UpH 6onbmMx yruiax nae- 
uHA [32]. 

Hak yae oTMeyanoch, Koop @unnexT A,,/Ae. Maso U3MeHAeTCA Np H3Me~- 
HeHuM MapameTpa a/b, (ap 4,/b, = const). Hysno qoOaBHTb, «TO 93TAa 
3ABMCMMOCTh HMeeT HM KayecTBeHHO HHOM xXapaktep: A,1/Ag, yBeuMuNBaeTCA 
B oGUleM UpM yMeubMeHuN a,/b, (cm. pur. 7, V). pa el = 60+-70° Tare 





A 
: (aj/bo); WHTepecHo, 4TO OH pac- 


yuMeeTCA MMHHMYM yHKIMH | [—| = 
Ae; A, 

all vw 
nojlaraetca B OOmacTH jOBONBHO GonubMMx 3HadeHHM a,/bo~2,/ (ups 


el = 70°, cm. Our. 8, V). 





Feo 
Gé 
. 66 
O4 
G2 
5D 0 af 
Mur. 9. Tpadunu Koodhunuenta oTpaxenuA 
A,,/A,,8 PyHKIME 7 = 5 Hp pa3uM4Hblx 


3HAYCHHAX TWapaMeTpa ay / do (P1/ pe). 
PaccmaTpuspaetcA sananga It. [pu pacueTe KPMBHIX 
NDPHHATO el = 45°. 


4. Bemiunna Koad punuenta oTpakenua A,;/Acy, B OTIMUHE OT Ayt/Aet, 
6LICTpO yBeMINBaeTCcA IIpH yMeHLUeHuM MapamMeTpa a,/by. ITa 3aBHCMMOCTH 
TaroKe HapymlaeTcH B OOnaCTH ocTaTOYHO OouLMMxX YroB MayennA MW pH 


A 

rt rt 
Se hate ee a/b 
Ag, A,; ( i/ 1) 


yMeeT 93KcTpeMyM (MaKCHMyM), BH pasKeHHbI HanOonee oTueTIuBO pH el 
oxono 70° (dur. 8). 

MakcumMyM cOOTBeTCTByeT BUONHe peatbHBIM 3HAaYeHHAM wapaMmeTpa 
a,/b,, pasnsmm 1,70—1,85. Tonomenwe makcuMyMa, Mo-BMy{MMOoMy, He 3a- 
BUCHT OT BeNM4NNEI MapaMeTpa /dy (UPH a, > az), HO Upu OombMINXx a4/d, 
OH BEIpaKeH pe3sye (pur. 9). 

Takum o6pa3om, Barkiioe 3HayeHMe HaCTOMMerO BBIBOMa COCTONT B TOM, 
uTO BeIMYMHE KoaP@punuenta Ilyaccona, THUMUBEIe JIA MHOrHX TOpHbIXx 
WUOpon, B OOMeM BechMa OarOupMATHR A o6pas0BaHivA WHTeCHCMBHEIX 
OOMEHHEIX oTpaxenHHx BonH PS}, 





HeOONBMIMX 3HAYeHUAX a,/b,. B sro oOnactn @yaknuA | 





1 970 noKkasano Blech COOcTBeEHHO JIVMIb [A Cyyad a; > dg, HO Kak cueaycT HB 
3aMcuaHHl, CjleaHHHx BI. 1 uw 3 HacTOAIero naparpada, 3ToT OOMIHH BEIBOL, NO BceH 
BEPOATHOCTH, coxXpaHHeT cCBOIO CHJIy M ANA clyyan a,<dg. To Ke MO*KHO CKA3ATb 
H OTHOCHTeEIBHO Koaphunnenta mpenomuenuA 4 y,/A,;- 
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T4 10. H. Bacuaves 
a ee! 


Rocd@dunuent orpaxxenua A,;/Ael, Kak yee oTMcYamoch, o4eHH cabo 
A A 
rt rt ( 
| == a (A2/be) 
A, Ag; 


mp a,/b; = const = 1,73 Bo3pacraeT MOHOTOHHO, IpHyem MefeHHo ¢ yBe- 
NMYCHHEM Q2/be (pur. 8, V). 


3ABUCHT OT UapaMeTpa a>/b, (upH a,/b; = const). DynKnna 








o. Bennanna kosddunnenta npewomuenvA Ag;/A,; Tak #Ke, Kak W BeJIM- 
wiHa Koop purnnenta orpamcuna <A,,/Ae; ObictTpo pacrer mph ymeHBoIenun 
Q,/by. ITO OCTAeTCA CIPABeJINBEIM WAH BCeX BOBMOJKHBIX 30aueHHIt a,/b, 
HW BO Beet O6tactH yruoB uaxenua cl. Hak nmoKa3EiBpaloT JONONHUTCADUBEIE 
Aa tO Aut ib , or 
aa Aa 1) TaloKe MMeCT OKCTpeMyM (MaKcHMyM), 
HO JUIMIb pi O4€Hb MaIbIX 3HauCHHAX 4,/b,, pabubtx 1,35—1,45 (npu 
el = 70°; em.qur.8). 

CyMCcTBeHHO, YTO THUNYUEIC JWI MHOTHX TOpHEIX Topom ueGompmne 
BeINIMHNBE @;b Ovenb OaroupMATHEE UN AIH OOpasoBanns OOMCHHEIX UpeJOoM- 
JICHHBIX (pOXOTALMIX) BOTH, UpHueM oven, HeOonbMNe UBMCHeEHNA Napamerpa 
a/b, MOYYT UPUBONNTL K 3HadNTCAbUBIM U3MeHCHIAM COOTBCTCTBYIONICro Kood- 
PuIUICHTa NpesoOMICHnIA. 

Rocdgunnenr Aq/Aer cpaBuuTesbHO Me;WIeHHO M3MCHHACTCA pH w3MeHe- 
HMM Wapamerpa do/by (a/b; = const). Vutrepecuo, uo on pacrer upu yBenn- 
YCHHIT BCMUMNEL Q2/b2, XOTA Up TOM IIpoNCXxOANT Kak On upHKO6smmKeHue 
CBONCTB TBeporo Tea K CBOICTBAM jKUTKOCTH (a/b = oo). B wocnexnelt me, 
Kak H3BCCTHO, MWONCpCuHbIC BOWHEI OTCyTcTByoT. Tem ie mMecHee ocTaeTca 
Paktom, YO KoodpunncnT upenomacuna A,y/A,; HempepBIBHO Bo3pacTaeT 
Mp YBCHHYCHHH Qo/bs, H, CiACOBATeNbHO, JOIKHA BoOspacTtaTh BeuwMunHA 
CMeNICHNA COOTBCTCTBYIOINCH OOMeHHOM BomHET PS. IToT BoUpoc paccmaTpH- 
BaeTcA Jlasee Oonee nompobHo. 

6. Tpaduxu 3apucumoctu Koa punnenta orpaxenna A,)/A,) Kospou- 


WuenTa mpesommienuaA Aq/Aery OT yrua el mmetwT aKcrpemym. [Jlonomenne 
9 Aan) (eee A, (el) ii Aut 
A.) A, Ag 
pametpa a,/b;, 1p yMenbmieHum ero o6a oKCTpemMyMa cMeIaoTca B OOAaCTh 


66ubuIMxX BHAYeHHIt el. 


pacaeTaer MYHKTNA 














IKCTpeMyMa MYHKON 














dt 
= ——(el) 3aBucuT oT a- 
Ag, 


7. Upm Oonpmux 3HayeHmax mapamertpa a,/b, KoadppunnesTsl OTpaxkeHHA 
MW JIP@JIOMICHHA ONHOPORHBIX IPOONbHEIX BOJH 3HAYHTeIEHO UpeBOCXONAT 
COOTBCTCTBYIOIHe KOIPPUOMCHTHE OOMCHHEIX BONH BO BCelt obsacTu yrsloB 
nayeHud. Ho wpa mMansix Bpenmunnax a/b, = 1,6—1,75 am B oOmacTu jocta- 
TOWHO GouwbMAX yruoB uagenua el (HO He o4eHB OnMsKux K 90°) Koapdpn- 
TMeHTH OTPaKeHHA MW UpeCMOMIeHHWA OOMeHHEIX BONH OKa3biBalwTcA 61n3KuMH 
K COOTBCTCTBYWMUM KoohbPUNMeHTAM OJHOPOMHEIX BOJIH WM axKe NpeBOCXOMAT 
HX 110 BeJIMUHHC. 

Ykasaunpe BbINe Mable BeMUMHE a/b, KaK ye  oTMedamocE, 
ABJIAIOTCH THOMYHRIMH JIA TOPHHX Topo, (uM wuMIb HeMHOTO Me- 
Hee Wx). 

Takum o6pa30M, B peauIbHBIX CpeflaxX RBINOMHAIOTCA yculOBNA, 6maro- 
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Anaaus roafiGuyuenmoe ompascenua u npeaomaenun yn py2ux COAH 7o 

II PHATHBIC OOMCHHBIX BOTH Ha 
cpem}, 

B sakmoucnne HeoOxoqMMo cule pa3 OTMeTHTH, 4TO Nepe4uncseHHbie BBIIMNe 

BBIBO[B CUpPABeWIMBbI B CyYae Gy > dy, KOTOPHT HaMM paccmMaTpHBasica 

B OTOM Uaparpade. pn a, <a. HekoTOpBe M3 3aKIOUCHHIT WOIDKHEI OBITE 


Wd oO0pas0BnaHna rpaHwmax pa3zyema 


VW3MCHCHBI (CM., HalipHMep, [26]), a HEKOTOPble, OYeBMHO, COXpaHAT CBOIO 
cHuly (cM., Hampumep.[16]).B manp- ar Ta ae 
“ | / al 
HCHINCM H JWI CpeL dy > a,M ANA ==. st ae re - 
; di 
Cpe a, < Gg Cilemyer TakeKe pac- ae cue. see EE a 
: : [4 , 
CMOTPCTh cCuLyyali Menee pe3koit Tea : 
CKOpOcTHOH audPdepenunannn. ad “4 
Alonoanumenbnele sameuanus, az tA 
# 
1. Crenaem wnekoropre pa3b- ub rt 
A 
HICHCHHA 110 BOMpOCY O 3aBHCuUMO- Ub eb 
CTH KOUPMHIMCHTA IWpesOMJICHHA i Ms 
7) me aE 
Ayt/Ae OT MapameTpa do/by (eM. Ay 
ed : : A oo 
HM. oO, ¢Tp. 74).  Paccmorpym 
ne Cone 
Wie = osToro @ur. 10, ua Ko- i] § 10 2, /6, 
TOPO M300paxKcHE rpaduKn Ko- a 


OPPANMCUTOB OTpPAKCHHA MW Upe- 
AOMICHHEH BO DPYHKIMAI Hapamerpa 
a/b, (a) Nomm oneprum  coor- 
BCTCTBYIOMMAX Bon (6). Hoodpu- 
TuteHTE A,;/A,;, App/ Ao, H Aqi/ Ae! 


pH yBesmueHnu a,/b, acnuMuto- 





THYCCKM CTPCMATCA K HEKOTOpPBIM 0 5 0 a, /6, 
UPCCIbHBIM 3HAaYCHHAM, PaBHBIM 6 
BeTMYHHE : - 

THSHHC OTHX Ke KooppumveH- yr. 40 Ipadurn xoophunncutos orpare- 
TOR AIH Ciydad TpaHugbl TBep- ama nu  npcromaenna Any /Agy Ay! Agi, 


oe Teo— KA AKOCTH. Hecmotpa na 
TO, 4TO Ip paccMoTpennn 3anaun 
TBepsoe Teo —~ KUAKOCTH moTe- 
peuvHble MpesOMieHHble (MpoxoA- 
WHe) BoE. OTCyTeTBYIT, Koap- 
dunweHT unpesomMnenus Aq] Ae 
B Cilyuae rpaHunbl AByX  TBep- 


Ay, / Ag,  Aadt | A,, B PYHKUMM a, / be (a), Ron 
SHCPrMN STMX BOJIH, BHIMMCICHHLIC NO ypaB- 
Hen dHeprulul Horta (0). 

IIpH pacuete MpHHATO a4/a2 = 4,8; p4/o, = 1,3; ay/by = 


=1,75, el =45" (sayjaya V). Crupaspa wepTouKaMl aTMe4e- 

HbL SHadeHHH Koop@puuMenTtOB A,;/Ag; Ayy/ Agy H 

Agi/Ae] ANA 3amaun II (rpannna TBeporo Tella W wmuUL- 
HOCTH) 


ABIX Cpe] MPH dg/bg-> co crpemuTcH K HeEKOTOPOMy Upeflelly, He paBHOMy 


HVJu0 2: 





' Hekoropsic saki04ennA DO OTOMy BOULpOCy HMeITCA Take B pabote [33], B KoTo- 
pol uccueyercA MHTeEHCMBHOCTh BOIH, BLI3BAHHEIX B NowyupoctpanctBe co cBobo_,no0n 
NOBEPXHOCThIO HCTOYHNKOM THMa HOPMAJIbHOl CII, UpAAOKeHHOM BO BHYTpeHHel TOUKe 


UOJ YOpocrpanctTsBa. 


* Snaycnne oToro mpeyena jus KOHKpeTHOrO CJly4aA, us00pakennoro ua dur. 10, 


paBunerca 1,36. 
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76 10. H. Bacuavee 
‘ ee 
A 2cosel | 1 — --— —- 2 sin? rt -- sin 2rt - ctgdl 
lim —! = PI 
+2 0 a 2sin? rt -sin2rt-ctgel . ctgdl + ctg dil (1 — 2 sin? rt) + a ctg el 


JTO BbIPaKeHMC cupaRelIHBO, COOCTBCHHO, JMIMNb B Cilyy¥ae KOHTAKTa ABYX 
TBepmnix cpen. JleiicTBnTenbHO, XOTH MBI HW ycTpeMsAeM CBOLCTBa OAHOK 
M3 Cpell K CBOMCTBAM *KUKOCTH, TPaHHYHble YCIOBMA OCTAIOTCAH TAKMMH iKe, 
Kak Ha rpaHune ABYX TBepAbIxX Ten (ycmoBMe *KeCTKOrO KOHTAKTA). 

Bospactanne Kospdunuenta Ag:/Acy UPH a/b,» co He IMpoTHBOpedHT 
ypaBHennio oHeprui Hotta, KoTropoe JOU7KHO BEIMOJIHATBCA MW AA Tpex BOJH 
(Kpome Nafaromel) B 3ayjaye TBepfoe Te0 — #KAKOCTh HW AIA YeTbIPeX BOIH 
B Culydae KOHTaKTa ABYX TBepiHx cpeq. B camom jlemc, JOM oHeprau, upH- 
XOJAMAaHCA Ha WolepeiHylo UpesiomieHHyl0 BomHY PS, CTpemMHTCH K HyJt0 
Up @s/bg—> oo (cm. cur. 106), wu ypaBHenne Horra simonnaetca B mobon 
TOUKe (T. e@. pW BCeX 3HAYeCHMAX Qo/b9). 

2. Ha our. 11 wpeycrapnenbr rpaduku, w300OparKaljve 3aBuCMuMOCTb 
BepTMKANbHOW (uz) HM TOPH30HTANbHOM (Ux) KOMIIOHCHT cMeImeHHA cBo6o (HOH 
noLepxHocTH B PYHKMNU yruia wayeHug ef Ip pasNIMYHBIX 3HAYeHMAX Napa- 
MeTpa ¢, 3aMMCTBOBaHHBIe u3 pabdoTni [21]. Odpamaer na ceOH BHHMaHTe 

Ay A 





: il 
Ooubuioe CXOACTBO OTHX rpaPMKoB © Trpadukama ynKnMi —-— = | (el) 
el el 
Aat dt 
H z= 7 ((e): UPHBeCHHBIMM Ha dur. 7. ITO CXOACTBO BepTHKasHuol 
el el 


HM TOPH30HTANbHOM KOMNOHEHT cCMeINeHHA cCBOOOHOM MOBepXHOCTH, C Oj\HOK 
CTOPOHHI, HM KOOPMUNMeEHTOB IpeJIOMIIeHHA Ha TpaHMe ABYX TBePABIX cpell, 
C Jpyrolf, WMeeT MeCTO TOJIBKO TIPH ay >a, M Hanbonee OTYeTINBO BEIpa- 
7KEHO B CJLyGae Ppe3KOH CKOPOCTHOK udhepewmMannw cpelb: ay > ay. OHO 
uMeeT ollpefeeuune mu3swyeckwe OCHOBAHUA. 

Hak yrke oTMegaztocb, KoopiunnentTH oTpamwenma A,;/Aey WM A,1/Ael 
B cjlyyae CBOOOXHOM TrpaHuohE MB Ciyyae KOHTaKTa JIByX TBePALIX Cpexl 
oOjlawaioT 3HaYMTeLHEIM cxoycTBom (cm. dur. 7, I a Il, IV). Locnequee 
o6ycioBieHo ByYMA UpnHuwnHamu: 1) clyyai cBoOo_HOM rpanHHybl MOKHO 
paccMaTpHBaTL Kak UpeebHB Cilydall peskoll CKOpocTHou AMmdepewnuannu 
Cpelbl (a,;/ag—> co); 2) MapaMeTp 49(@2/be), KOTOPLIM MpPMCyTCTBYyeT TOMbKO 
B 3sayayax III, IV wu orcytctByet B 3agaue I, oka3biBaeT Mayloe BUIMAHHE 
Ha KOOPPUNAeEHTH OTpaweuHA. B pesyibrate BEKTOPH! CMeINCHHA JByX OTpa- 
SKEHHBEIX BOTH B 3agqauax | uw II], 1V Oyayr OnnsaKn no BenM4MHeE “ TOUHO 
coBlagqaior 10 HallpaBnenuio (pH pasubix ef uw c,). [lostomy cymmapuoe 
cmMellleHHe CBOOORHOM NOBepXHOCTU JO, [CHCTBMeM Iayarljel HW ByX oTpa- 
FKEHHBIX BOUIH OyeT MANO OTAMGATLCA OT TakKOro +e CMeILeHHA TpaHuMnH 
IBYX TBeEPAbIX cpek UpH ay > ag. To +e MOMHO CKA38aTb MW OTHOCHTEJILHO 
U, WU Ux KOMNOHEHT cMemjeHHA. B cuyy HellpepbIBHOCTH KOMIOHeEHT cCMeIIe- 
HWA Ha rpanMye ABYX TBePABIX Cpe Uz = Uy} Uxy = Uy. 

J[pwxKeHHe BTOPOM CpeAbl COCTABJIACTCA U3 CMeLCHHM AByX MpoxosHmHXx 
Bouin. B cayyae pe3sKoH ckopoctHon mnddepennmannu (a, > az) Uz» o6y- 
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Anaaua Koaiguyuenmos ompaxceHun U NpesomACHUA YNPYeUL GOAK 77 


CHOBNeHO THABHHIM O6pa30M peuomuenHoi Bonnoit PP, a Ux_— UpesOM- 
jneunoit Bomnoi PS. Ho nenmamHnt cmMenleHult B BOWHAX PP au PS wu ecb 
akTnyeckH KoohhunwenTEl NpesoMIeHHA Aa/Ae UW Aat/Aer (UPH BesiMunMHe 
BeKkTOpa CMeIIeHHA B Haale Bonne, paBHOw eluHnTe). 

B cpa3u ¢ BHIMecka3sanHbIM WHTepecHO MBICJIGHHO WOMeCTHTL Ha cur. 7 
rpapukH, WpeACcTaBJICHHBIe Ha pur. 11, 3aHAB jIBa «yCTbIX» MecTa Bi pany 
a, uw, i 
20 


, 


18 





a g 

0 «W 2 3 4 SO 80 mM wo se" n 2 3 40 50 60 0 80 Wel 
a 8 

Mur. 11. Tpadunn septukaibnou (a) mM ropwszoHTanbHou (6) KOMIMOHeHT CMCIICHHA 


cpo6osHOl MoBepxHoctN B Q@yHKONH yria NajeHMsA e] Mp pasiW4HbIX 3HAatCHHAX 
Tapamerpa 6. 


dur. 7. Paccmorpeuttie TaKkoro CBOAHOTO YepTe#ta MoKasbipaeT, YTO MHOTHEC 
KAUCCTBCHHEIC BHBONb OTHOCHTebHO 3aBUcHMOCTH KosPPuUUMCHTOB OTparKe- 
HHA MW pevioMiieHud Ha Trpawune ABYX TBepABX Cpe OT yTvla el nw Tlapa- 
Metpa @,/b; MoryT ObITh NOUyYeHE © OOMbMTIOM TOCTOBepHOCTHIO (10 KpalHev 
Mepe, B culyyae pe3koil cKopocTHoH zMbdepennuanun cpefbl) 13 aHaiu3a 
COOTBETCTBYHOINAX rpaPMKOB, OTHOCANIMXCA K cBoboqHOH rpaHune. Anamn- 
THYCCKHE BLIPAKeHNA B WOCWeAHEM Cilydae BHAGUTeIbHO ITporle, WM B Cy- 
yae KOHTakTa JIBYX TBCPpJIbIX cpez. 


BbIBOJ BI 


Avwalu3 3aBUCHMOCTH MOJLyleH KOOPMPuIMeHTOB OTpPaxKkeHHA I NpeJOMe- 
HMA OT yrJla WajlcHuA WM MapaMcTpoB, XapakTepus3yIoIUx cBolicTBa cpeyhl, 
NO3BONHCT CielaTb pA, 3akmoueHnl oO aMUAUTyAe OTpayKeHHEIX H UpesOM- 
JICHHEIX BOJIH pasHEx THHOB. Muorme 43 HUX OCHOBAHEI Ha oOIIMpHOM pac4eTt- 
HOM MaTepHase M UMeIOT JOcTaTOUHO OOM XapaKTep. 

Hau6onee uutTepecuble pe3ybTaTh NONYYeHb B OTHOMeHUM Koadpunwey- 
TOB OTpaxKeHUA UW IpeOMIeHHA OOMEHHBIX BOJH, a TAK#Ke OTHOCHTCIbHO 3a- 
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78 10, H. Bacuavee 
Bets Tig ee 








BUCHMOCTH Bcex KoaPPuNweuToR oT NapametTpos ai/bi uw ae2/be. Buaanne UByXx 
MOCACHUNX TapaMeTpow Ha KoopPuyyenrs nopobuo HCCAECLOBANOCh JIMIWb 
AIA Clyuant TaeCHHA BOMHBI U3 cpebl c OombUel;t CKOPOCTbIO G1> 42. 

Y cTaHOBJCHO: ) 

1. Hood punuentn mpenomnenna A,,/A,,; OUHb Maso “3MensAIOTCA pH w3- 
MCHCHDN B IUMpOKNX Upeseiax Uapamerpos a1/b1 0 ae/be. E TOT BbIBOA COXpaHser 
CBO CiLly H pu adi<az. Bee octanbune Koad punueurtst OTpaxkeHuA u Ipe- 
JIOMICHHA (QA cay4aa Nafaromeli P Bonu vw a1> a2) Take cna6o 3aBHcAT oT 
Napamerpa a@2/b2, HO CHALHO H3MCHAIOTCA pH W3MeHveuuu napametpa a,/bi. 
Iipwai<ae ora tpn Koo@PuNNenTa CUILHO B3aBMCAT OT apametpa Q2/be a 
cua60 — oT napametpa ai/dy. 

2. Koodduyuents orpaxcnusa 1 IpeOMIeHWA OOMCHHBIX BOJH BCerma 
BO3pacTawT 0 Mepe TOYO, Kak BeMINHA OTHOMICHUA d1/a2 BCe Goce OTM YAeT- 
CH OT C/\MHUIBT. 

3. Han6orce srroguoe cooTHomenne aMIIUTY OOMeHHEIX (OTParkennEXx 
H NpeCIOMICHHEIX) BOWH W OMHOPOABEX IpOONbHBIX BONE Apg/App hocTuraetca 
B OOJlacTH WocTaTouHO GombuInXx YrI0B NafenwaA. dHaveHHA 9TUX YrUOB ompe- 
T@JICHBI, 

4. Ifpn veO6onsmux sennunuax Mapametpa a/b, KoTOpHe ABAAIOTCA TH- 
MMMHBIMM [WIA MHOTHX YTOpHEIX nopon (# B obOmacTH MocTaTouHo 6oub- 
IHX YrIOB Najenns), KooPulnentTe: oTpaxkcnun u TpeIOMAcHHA OOMCHHBIX 
BOH OU3KH K COOTBETCTBYIONIMM Koo@MUUHEHTaM OHOPORNHIX BONH uM 
AVKE WpeBocxonAT ux. Takum o6pasom, R peanbunix cpeyqax cylecTByoT 
ycuobMA, ONaronpusATAHe AH O6pasoBanus OOMeHHBIX Bos. 


7 | 
A 


dt 





A it 
os A (a,/b,) 





o. Dyukuun 





Any Ay Any Any 
= —— (4,/),), Pe | Pace (a,/6,) 1 


Ae) el 








A, el 
HMCIOT ORCTPeMyM B OOJlacTu 3na4yeunit a1/b1, paBnerx 1,40—1,85. IIpn stom 
Koo¢ PUULEUT OTPaKennsA A,,/A,; UMeCT MHHUMYM, a LBC upyrne dynkiwnu — 
MAaKCHUMYM pW yYKa3anHbx 3sHayeHnAXx ai/b1. Brot 3IKCTPCMYM HanOosce oT- 
ICTIMBO BhIpaskeH pW yraax wmaneuua el = 60-—-70° a Upu Ooubmunx 3Ha- 
HCHMAX Qi/ax (paccMaTpuBaAcA cryualt a1>a2), On orcytctbyeT Kak Up Ma- 
bX, Tak WH Np o4wenb Oompmux yraax el. 

ChopmyaupopanuHe 3nech 1 pauee BEBO MOryT HMeTbh 3HaUCcHHe WIA 
BhIOOpa palwovaAbHoli MCTOJMKM HaOsOeHuli U AA pacno3sHabBanua BOJIH, 
sapCrucTPHPOBaHHBIX B YCNOBUAX MHOTOCAOMHBEX cpey. Onn cayuatT TaKxKe 
OOOcHOBaHHeM JIA pa3sBuRaeMmoro B HacToAmee BpeMA KOMOMHEpPOBaHHOrO 
MCTONa PasBeAKH, OCHOBaHHOFO Ha ACHONb30BaHU TPOJOTbHEIX W OOMCHHBIX 
BOJIH. 

Cymectrennoe pauanue napametpa a/b na OoupmuHcTBO KosdpunweuToB 
OTPaKCHHA MW NPCIOMIeCHHA ROWKHO NOCHYIKAT NOMONHATCAHLIM TONMYKOM 
AIH U3Y4CHUA STOTO NapaMeTpa B peasbuNX cpesax. 
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1959 2. LEV Ab ACT UIUN LA OUBSHT RY O97 M JL eVe 6 (173) 


C.W.Cmapoodytpoecernraa 


Kk METOJMRE DPHB-IWGKEHABIX PACUETOR 
TEOPETHUECKHX CENCMOrPAMM Bow 1H, 
BOSHHKAIOUINA B TOHROCIIOHCTbIX CPEJAN 


Ilpeqiaraetcs MeToquKa Upn6cinRenuElx pacucTOB CCHCMOrpaMM Bo.lH, 
BOSUMKUONUIX B TBEPABIX YIpyrHX TOWKOCAONCTHIX CpeqaXx, OCHOBANHAH Ha 
CYMMUPOBAHHH KOUCMHOPO FCA OTACIbUDIX DpOOJbUbIX TI HOLLC PeCUHRLX , 
OOMCHHDIX OJHOKpaTitblX 1 MHOPORPATHBIN BOTH B Cctoc. ILpH pacuetax ceit- 
CMOrpaMM KaKAOH OTMeJIbHOL BUsIHbI PPanHUbl TOHKOLO Cs10 I pPWHWMalwTcs 3a 
PPauitler Moy poctpauctBa. I puBboyntes opnmep pacuera TCOPCTHYCCKHX 
CCHCMOPpPaMM UpoOcbHOL BOMIDI, OTPpaMCHHOH OT TOHKOPO CON, H WaeTcH Co- 
MOCTABACHHE Pesy-1bTATOB TCOPCTHYCCKUX pacueToB ¢ IKCTCPHMCHTOM = 1 
AQUIDIMH TCOPCTHICCKMX pacderoR IA AaKYCTHUCeCKOrO c.1y4an. 


VMsayacunto ocodennocteii Bonn, OTPasKCHHBIX OT TOHKOFO CUIOA, B HacToR- 
Mee BPeMA YACIACTCH MHOrO BuuManuA. Usnecten pag padot, nocBamenHbx 
TCOPCTHMCCKOMY paccMOTpCUMIO anHoro Borpoca [1—9]. B padotrax [1—6] 
PaccMOTpCHO OTpakeHne MIOCKON TapMOHUYECKO! BOAHH OT TBEPAOrO TOHKOFO 
CTOA WIN OTPaKCHHC B ARUAKON Cpele MAOCKOM rapMOHWUCCKOH BOAUSI OT KAI 
Koro ToukKoro com. Yacroruble clekTphI BOAH, OTPasKeHHbIX OT TOHKOLO COA, 
ecaenoBpamuch MW. VW. Pypsugenm [4] w H.C. Bep3ox [6]. B pa6ore B. C. Vexuna 
[7] paccmaTpuparorca aa akyetnyueckoro CIy4aA BOMpOCh U3MeHeHHA POpMEI 
NHOCKOM BOTH, OTPaKeHHOI OT TOHKOFO CAO, upM yriax, Oombaiax Kpu- 
THuecKoro. B padore I’. MW. Werpamena a B. A. Exaapcxoro [8] monyyeunt 
‘\aHHbIC O XapakTepe MHTeppepenMonHHX BomH tuna SH, BOSHUKaWwWUAX 
8 TBCPAOM TOHKOM CJI0€, JesKalleM Ha MONyMpocTpaucTBe, UpA BpaulaTeAbHOM 
Tune BoafelcTBuA. A. B, Manyxosem [9] nano pemeune [lA cy4an oKMKOrO 
cioa (MemOpaubl) mw *KuUNKOrO NoAynpoctpaucrsa. Lounoro pelieHHA 3anaqH 
00 OTpaxenuu yupyroli chepn4ueckoli BOAHET OT TBEPAOTO TOHKOLO COA, pac- 
TOMO7KCHHOFO HA HEKOTOPOM paccTOAHH OT AHCBHOM MOBeEpXHOCTH, Op HcToa- 
Hike Tila WCHTpa paciuMpeHHuA, B HacTOAMee BpeMA He NOAy4eno. B cBasn 
¢ STHM MHTepecHoO MpHOAWKCHHOe pelenue JaHHoOM sanaun, YCAOBHA KOTOpOH 
HawAyuilumM oOOpasom upHOsuKalwTcA K ycuOBuAM paciipocTpaueyuuaA ynpyrux 
KoNeOanul B peanbHbIxX cpeax. 

B padotre I. VW. Merpamena [10] pa3spaboTaub MeTOAL, NoO3BOu AIOE 
M3y4aTb OTpaKeume H UpeOMIenne chepuyecKMX BONH B ynpyroii TBepAOK 
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cpexe © NOCKO-lapanielbubMu Tpanniiama pasyzenta. Meron paspabotTanpl 
DPHMCHATeIbHO K CJOAM, MONIHOCTH KOTOPHX S3HAYNTeIbHO TWpeBbilialr 
JJIMHEI 8aperMcTpHpOBaHHbIx BOTH. Tan uctownaka — nmponmsBponbinlt. MHo- 
JYACHHbe WO METOAY KOHTY PHLIX HHTCrpasloB ACHUMUTOTHYeCKHe POpMyY.IbI HO3- 
BOJANT paccYuThiBaTh CMEMICHHA HpOJLOMbHEIX, WOMePCUNbIX H OOMCHHDIX BOJIH. 

B vactosielt pabote upuBoAuTCcA MeTOJUIKa NpvOAWAKCHHHX pacueTOB 
ceHCMOTPpaMMII CJOFKNON BOMULI, OTPaKeCnHHOH OT TOUKOLFO CNOA, OCHOBaAHHAA 
Ha Hcnowb30RaHHA PopMya paboTth [10], u alorcs pesyaLTaTh HeEKOTOPHX pac- 
geTos. [pu oOpasonannn caomNOl BOLUM, OTPAKCHUHOL OT TOHKOLO CO#, 
IpPONCXOMUT TocseloBaTetbHoOe Hasionicnue OecKOucdNOro FACIAa WpopoJtb- 
HBIX, UONCPCUHbIX W OOMCHHBIX O/UOKPATIbIX WH MHOFOKpaTUblX BOS B C.AOC. 
I[puonnaKentioe petieune OCHOBaNO Ha CYMMUPOBaHHM KOUCHHOrO aNCsta Mpo- 
HOIbUDIX HAH TONepewibix, OOMeCHUDIX BOs B CHOC. OKCHCPHMCHTaAL buble H 
TeOpeTHUUCCKHE LANUbIC YKA8bIBaloT Ha 3AKOHHOCTb TAKOTO NOLXOMA K PCUICHITIO 
nacTosmero Bompoca. Hampumep, B padote [6] Asa cayaasd mockiHXx rapMo- 
HMNUCCKHX BOJIH, PACIIPOCTPAHAIOULUXCA B AKUAKON Cpeye, Wauo CpaBbucnue Ko- 
IPMPUNNCHUTOB OTPANCUNA OT TOUKOLO CJIOH, BHYHCICHHBIX © YYCTOM BCCH CO- 
BOKYMUOCTH MHOFORPAaTHUbLX BOLT B Coe, C KOosm@PALWMCHTAMHA, BHIACJCUUBIMIT 
Tp CYMMiUPOBAHHE BOWH, OTPAKCHHBIX OT BEPXUEH It HEKNeH pail COA. 
Tokasano, 4To oT KOSMPPAMUCHTH WpakTHYCCKH COBUAaAalOT, 3a HCKUOFHUeM 
cuyuack oFeub peskoli ckopoctuoill swddepenupauuu. B padore [5], quan cary- 
TWaH UOPMAIbUOTO TWajlecHHA BOJHLE Wa rpahully COA, Hava cpaBuuTcubuas 
XapakTepuCTHKA AMIVIOTY/L BOW, ClharalonluxX OTPasKeEHHYIO BOY OT TOHKOTO 
CIIOA: HOKa3au0, 4TO Ip pacucTax aMIJUTYA BOMH OT TOHKOTO COSI MOAKHO 
VAINTHIBATL ARC UPOJLOAbHbIe OTPaKeUHble BODHI — OT KPORJIN W OT NOJLOMIBET 
CHOH, & MHOTOKpPaTHBIC BOJIHbI B CO@ MO*KHO He yuuThHBaTh. PaccyskKjenun 
UpPUBOMATCA YA WOCKMX TapMOHVUYeCKUX BOJH. 

IIpocmoTp 601bmoro dkCHepHMeHTaIbHOTO MaTepHasla, Momyuenuore ¢ 
pasiuqon PANLYTpylomeH M WHUpOKONOMOCHON antapaTypou, nokasbibaet, 
WTO OTPaskCHHble OT TOHKOTO CHOA BOJHBI Ha ceMicCMOrpaMMax UMCIOT 4CTKHU 
nepeuuit d@pout. Ha 3anucax oTueTiuBO KOppeaAMpyWTcA TOILKO ABe — 
Tp dasnl (MaKCUMYMBI HAM MBHAMyMbI) KoNeOannA. Ilocneyromnme ashi 
BbIJICUIAIOTCH PeAKO, TAK KAK WX WHTCHCHBHOCTH B OOJbINAHCTLeE CJLYYAaCB CO- 
H3MepHMa C (OHOM TIOMeX, BOSOyHt{ACHHLIX B3PbIBOM. Takum o0pa30M, B Kanvk- 
(LOH TOUKe NpPOOWIA AMIMIATYLAa OTParKeHHONM BOJHE B PYUKUMA BPCMCHH 3a- 
TyxaeT O"WeHb ObICTpPO. CueqoBaTeAbuo, MO IKCIEPUMeHTAIbHEIM JauHbIM HI- 
TCHCHBHOCTh CJIOMHON BOJHBE MO*KeET ONITh NByTeHA TOKO B UpM@pPpOHTOBON 
OO1aCTH, HMCION[CH KouedBIe pasMeppl. 1 orolt oOfacTH HHTeppepupyer Ko- 
neanoe GHCIO BOMH. CreqonaTembuo0, IA CONOCTABIENNA IKCHEPIMCITAJIL- 
IbIX CCHCMOrPpaMM C TCOPeCTHICCKHMH Up pacweTax MOCJeHMX MO?KHO HCCIC- 
OBATb TOUbKO OOFacTh BOTN3H P@ponTa, T. c. OFTPAHHYHTLCA CYMMApOBAHHeM 
KOHCUHOrO Ynca BOH. Hcvomb3s0BaHne aCUMITOTHYeECKHX (POpMy., LOY AeH- 
ublx T. VE. [lerpamenem, no3spoudseT mocateqOBaTCUbiuO paccdHTaTh, a 3aTeM 
CVMMHpOBaTbh HHTCHCHBHOCTh KOHCAIHOTO FHCTA MpOCTHX BOTH, OOPasylcmyAx 
CIOMHYIO BOJHY, OTpaxkeHHyiO OT TOHKOLO CHAON. 
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B nurepatype neT cBefeHull O CPpaBHUTeCALHOM WHTCHCHBHOCTH UWpojodb- 
HbIX WIM DOMepeqbIxX Il pa3sHAHbIX TUNOB OOMeCHHHX BOUL, OOpas0BaHHBIx 
B TOHKOM CJloe, IPH NMPOH3BOJbBUOM yrae DafeHuA BOA Ha Cro DOBEPXHOCTh. 
ITpeqnaraemax MeTouKa npuOanKeHUDX pacueTOR TeopeTH4ecKUX celicMo- 
rpaMM BOJH THO3BONNT OWCHUTh CpaBHATeALHYIO HHTCHCNBHOCTh pPa3suvU4Hbix 
BOMH, COCTABIAIOMUX CYMMAapHylO OTpasKeHHYylO BOHY B ObMacTH BOIn3n 
()pOuHTa. 


Si. REHHEMATHYUECKHE TE JIWHAMHUECKHE 
YC.LOBHA CYMMHPOBAHDST 

Jlsst oupeyCieHuA HHTCHCNBUOCTIL CYMMapHoll BOJIHEI, OTpaxKenuol OT 
TOUKOVO COA, PACCUNTHBACTCA HUTCHCHBUOCTh KOHCUHOTO YACIA BOA, Cla- 
TaonmurxX CYMMAapPLYIO ROWHY BOB PpouTa. SaTeM, © YACTOM PasOBhlX CABU- 
TOB, NVPONsBONUTCH CYMMHpPOBAaHhe BOLI LH OMpeeJIeEHuHC QPOpMBI KA AYTCHCHR- 
HOCTH COMKHOH BoM. Upu pacuetax opeaiwe Becro UCOOXO/LUMO OUpe/leUTb 
KMMCMATHYCCKHE WU JUWAMNGeCCKOC YC.OBLA CYMMEPOBaHHA OT/LCIDHBIX TEpo- 
cTHxX Bos. Heodxoxnmo ycrauoBuTh, cuenyromee: 1) beumdHny apTrepBaia 
Bpemen At y dpouTa, B KROTOPOM OyeT paccCAITHIBaTLCA HMUTCHCHBUOCTL OT- 
paskenuol Bocuibl; 2) uneswo A THM BOW, CYMMaplasw HUTCHCHBILOCTL KOTO- 
phlX B upu@pouToboil 30ue 6yner 6103Ka K NHTCHCHBHOCTH CHOJKHOM BOJEE, 
oOpa3ylollelicH B pesyabTaTe Wadomenua OecKoncuO GoOUbMOrO UNCAA BOE. 

Aun mamureckue ycaoeusn, Uporamennocth o6uactin BOun3H (pouTa, 
Bb upeqeitax KoOTOpOl OyfeT U3yuaTbCH HHTCHCHBHOCTL BOJHE, OTpPakeunou 
OT TOHKOFO CLIOA, DOMHOCTLIO ONpeeIACTCA JMUTeEABUOCTEDW @ BOWE! Ha va- 
nuch. Svuaune wnteprasa At To3snouMT cipopMynaponaTh KUNCMaTHYeCKHe 
YCOBHA CYMMEHPOBAHNA BOAH pasJIM4HbIX THUOB: B Ipesesax onpejesenHor 
oOuacra At nOnu3za d@ponta OyAyYT CYMMMpOBaTLCA TOAbKO Takue NpoOoJb- 
HBC WAH WouepcyHbe, OOMeHHBIC OJHOKpPaTUble H MHOTOKPAaTHble BOJHbE B 
COC, CABUIM (a3 KOTOPHLX TO OTHOLMICHHIO K BCTYIJICHHIO BOJIHLI, OTPaKeHHO 
OT BepxHell rpauuip! cuoAa, ne 6yfyt upesbinatT, Beamanub At. I[pu yruax 
NaeCuHA BOUHEE Na rpauuuy TOHKOrO COA, O1M3Kux K HOpMaJbuomy (npu 
typo 025°), coBuru das MeIKY BOMUOU, OTpaxKeCHHOU OT KPOBIU CNOA, HM BCe- 
MA APYrAMl BONHAM, 3apcrHCTPHpPOBaHUBIMO B ORHOM MW TOM se TOUKe Ho- 
BEPXHOCTH HaO/JOJe€HHA, B OCHOBHOM, OllpefeAHIOTCH BpeMeHaMu Tpobera 
BOJH B TOHKOM csloe. Ilostomy pu Manbix yaseHuAX OT HCTOYHUKA BO3- 
OymneunA KocOann OyayT yaANTHBATbCA TONbKO Te OOMCHHBIE BOWIE, JH 
BPCMCHH Balla3j[blBaHHA KOTOPHIX Syzer coOmosaTEcA ycuoBue 


qr 











AES Aan = t: 
oe mn ( B), ( ) 
Vos me 
rie m= oTHoMenhe CKOPOCTelL MONE PeCYHBIX WH NPOMOJbLHBIX BOJIH B TOH- 
op 
h 
KOM CuLoe, 7 = T— ; hi — MOMLHOCTh TOHKOTO Clos; « W B— uMela, onpejre- 
2P 


HAMIOULMe, CKOUbKO pas BOUHA Ipowiia B CIO COOTBETCTBCHHO B KauyccTBe 
P nan S. (pn pernuctpanun tombKo upoyomubanx (B = 0) not TOUbKO MorTle- 
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84 ae C. ll. Cmapody6poscxaa 
pewmnx (a =O) BomH B coe ypaBHenne (1) MMeeT BHA, aHAaOriHBIt 
ypanuennio (9) padortsl [0] 


At>>ar nmu At > ae : (2) 


Tt 


rie a==2q, WU b= 24.3 Up H Qg— COOTBETCTBCHHO, KpaTHOCTL MpOWOUbHON 
WM ToUuepeyHOH BOTH B Coe. 

Tipu Gonpmux yrnax vanessa (pH ip > 20°) caBuru (a3 Mey WHTep- 
(epHpPYIOMAMH BONHAM H OLpeseaAOTCA HE TOAbKO BpemehamH upobera BOTH 
R TOHKOM cyl0eé, HO WH pasHnuchH B WinHax NyTel BCyesle Ha TOHKUM CJIOeM, 
Hlvustomy na 6oabpminx ylasennax OT HcTOUHMKa BosbyaticHnA KOneOauHn 
OyMyYT CYMMMpOBaIbcA Takue OOMCHHHe BOHBI, [WIA KOTOPbIX BBINOJUAeTCH 





VCJIOBHe 
STA, (3) 
be A ae . | : 
rye Tat Geers — pa3HOCTh BpeMeH, OOYCIOBIOHHAA pasHuien 
COS f, 4 COS lip. 
il 1P 
“: r r 
Hax TeH BCpewe Hak TOHKHM CyloeM, ty = &——— Hly=p-——-—— — 
B Wwamnax ny pene Har oem; ty ea ie C08 Tyg 


Bpemena npobcra BOJIH B COC, COOTBCTCTBeHHO B KayecTBe P HB KauccTBe S; 
fp; + tg—cymMMapHoe Bpevs npobera OOMeHHOH BOHbI B TOHKOM CJI0€; 


ia 


2H | 
J =: a Kpome toro, yrubl, Bxowailue B ypaBueHue (3), Tomah OnITE 
1P 


CBA8AHBI CeLYIOULAM COOTHOMNeHHeM, KOTOpoe BLITeKaeT H3 YCIIOBNA pern- 
cTpanuu BCCX BUI, YIOBIETBOLAIOMMX ycuOBNIO (3) B OAHOM HM Tou >Ke 
roake x= 2H ty Lip = 2H tg “ip + ah tg lop + Gh. tg los, 


(vipp = tg isp -1- na tg igp + Bn tg tog, (4) 


he 
re w= =. Ilpw pacipocrpakenun TObKO MpoXOMbHEIX (B = 0) uM TOBKO 
NonepeyHEx (« = 0) BONH B TOHKOM CJI0C, COOTBETCTBCHHO, JOJKHEI cobmto- 
WaTbea cuenyionuwe ycuOBMA: 
ApS Tee, : 
v bog J 
At T +t, (2) 


OGvacnenua o6osHaucHHH yruoB WM ApyrMx BeMYnH UpuBeseHH ua dur. 1. 
Jina onpelenenua auca CYMMHpyeMBIX BOIH B KaKOM TOUKe JMHHM Ha- 
OmuoeHHA youOuo nonbs0BaTbcA HOMOrpaMMamp. Ha dur. 2 w 3 npencTaneHnBl 
IpHMephl HOMOrpaMM, paccuMTaHHBEIxX no dopmysiam (3—9), AA Moyen 
CpClb, NPHHATOM pu Teopermueckux pacuetax B § 3 HacToAMeH padorH. 
Ha dur. 2 8 BcpxHei yvacTH HOMOrpaMM HaHecenbI rpaduKku T+ t, (ur. 2a) 
u T+ t. (pur. 26) B yHKNNM paccTOAHHA, OlpelenAlMe B Kak ON TOUKe x 
crprrn das mMemmy BonHOoH P,P,, oTpaxecHHol OT KpOBIA TOHKOTO COA, 
It PagAW4HbIMH MHOTOKpaTHBIMU OHOPOAHEIMN BOHaMH P nam S B cave. Ilo 
YCHOBIIO B Kaxkoll TOUKe, HAXOMADICHCA Ha 3alauHOM paccTOAHHM 2, ykKa- 
3QHHBIC CUBAN ga3 He OWHHEI WpeBhimaTR BemMunHB! At, Suauenne At 
naneceno BR BepxHei uacTtH HoMorpamM. B kamKou Touke Z OyAyT yOBIe- 
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TBOPATL KHHCM&@TH4YeCKOMY YCJIOBMIO BCe Te MHOFOKparTHble omHOpomHEIe BOcHIbI 
P unn S B cnoe, KpHBLIe KOTOPHIX pacuouaramTca unKe 3HayeHna At. 

B wwekKHelt YaCTH HOMOrpaMM JIS} Kaxtoro BHAaVeHHA ® WB WpnBeqeHbl 
rpaPukw ASMCHeHHA yr.ia ip B PYHKONH paccrosnua. IlapamerpamuH HOMo- 
rpamMM cay#aT Bemuqnb o« (pur. 2a) u 6B (hur. 26). Ilo Bepxuelt vacii 
WOMOrpaMM ur. 2 JIA KaKOTO X oupeyesAerca MAaKCHMaJIbuaA KPpaTHOCThL 
I UMCIO MHOrOKpaTHBIX ONHOpoTHEX (P nan S) BowH B croc, yiloBNeTBOpA- 
lOULMX KHHCMATHYCCKOMY Yc- 

JOBMIO; &@ NO HHAHeN WaCTH Nyunrn bsperba e Gedcmocpag 
HoMorpamM dur, 2 o1upeye- -- 
SACTCH COOTBCTCTBYIVILUMIt 

j 






Wianasol = W3MCHEHISE = yt- 
HOB Tip. 

Tlsi taHHoro BHadeHIIAL ZX 
MYWHUMAJIbHBIM YCJLOM ene 
OyCT You, UpH KOTOpOM 
oOpasyercs OHOpo Mast BOcI- 1 
Ha PB COC MAKCHMAAbHOII 4 po Yop; Veo 
KpaTHoctn, yslOBIIeTBOpH10- | | 
Ilan KWHOMATHYUCCKOMY YC- 


nopnio. MakcnmacipyubiM yr- ur, 1. Lyuepan oxema, 

= Hi — raryOuna ganeranys TONKOTO Chon; A —— MOWHOCTh TOHKOTO 
ij d « * , ni 

SOM EP nigte Oye on CJIOA; Vip; Vis: Vip; Vog — ChapoeTH pacnpocTpavennn npo- 


NWpMh KOTOPOM Bo AHHOMW  sonpnux nm nonepeunbix ROMA B Cpese COOTBETCTBEHHO BAR 
TroukKe 2 oOpasyerca ]LBY- TOHKINM cnoeMm MB TONKOM CHOe; iyp— yrocdl nanenBA RB OTpPA- 


* 


KpaTHad OAHOPONHaA BOTHA = HKeHHA BOSH, oTpawteHnow OT KpoBN TOHKOrO cwOA; 4), - 


S pi enoe MuorokparTuple Yroul NaneHwA BOHN (NPOMONbuLIX UA NON’ PewbIX OMHOK pat- 
- ° HHX HM MHOrOKPAaTHAIX B TOHKOM CyJi0e) Ha KPOBJHO TOHKOFO 
QOM@CHHbBI€ BOJIHBI B CJIOC enon; igp, log YFJILI MeH{AY BEPTHHAIbIO If JTy’aMHB COOTRETCT- 


oOpa3sywortTca pu wee o6M <— BeHHO Pu S vpn oTpasteHHH HW NpeJIOMJeCHILE NPOOALDHY, 
* .* NOuepeIHLIX HW OGMeHHLIX BOI B TORKON C710. 

Clap par, TAC ly Pp wpuyr— BEM 

rHyecknn yrou. Horga typ : 

WA JLOOLLX ONTHOPOTHbIX BOJIH P wim S B cmoe He HDPeBH Macy 

a ¥ -* ww 

lap upar 3HAYICHHA YPJIOB lyp o6m, UPu HKHOTOPBIX B HaHHOHM TOUKC w OyM@yT Ja- 

PeCrHicT pH POBaHBbt OOMCHHBIe€ BOJHBI B cmoe, YITOBICTBOPAMOITHe NHHEMATHIe- 

CRHOMY YCJIOBHIO, OV-LYT B8aKITGUCHbE B Mpeediax 


al ik ia * 
lyP mane = lip o6M -” lip MUIEI- 


Horta ip ou onmopo;nbrx BomnH S B croc Goubte a pist iit SHAYCTHUA 
ere OYAVT BakenoOveHbI B Mmpewewax 

lyPuipur 7 §44P o6m — &P mnu- 
Uncwto Py VOMCHHBIX BOJIH, COOTBCTCTBYIOMIUX Kako O}THO pomuOu BOJLEC 
OUPCHEUCHHOH KpaThocti, Mower ObITE BEIYHCAICHO HO H3BecTHOI dopmyue 
Wu¢Aa WepecTaHovwok 
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Wir. 3. WK OnpeyeneHIo RUHEMATHUCCKAX YCLOBMIL CYMMMPOBaHEA BOUIN Ha GOADINAX 

VialiciiiixX Of HCTOUHHKA BOs0yKTeHHA KOleOaHH. Ciionmune JIMHAH — KprtBile 
* * 

t; =, (i, p); WITPMXOBbIC HMAMA -- KPHBbIC fy = ty (Bp). 
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Hanpnmep, aa upononbyon BoWHEE P,Po.0P,, Bax OTPa3sHBMeHcsA OT 
NOMOMIBEI TOHKOFO cuioA, g= 2. OnpeyeumM, Kakoe 4McIO OSMeHHBIX BOTH 
TOH wie KpaTHOcTH OOpasyerca, ecu BOTHa B coe B Kayeerpe P npomua 
TpH pa3a (= 3), a B KayecrBpe S —onMH pas (8 = 1) | 
(2q)! 
Pu = —areT = 4. 

Yuct0 OOMCHULIX BOJH TOM *e KpaTHOCTHM, HO Kora BOHA B Coe Mporttia 
B KayecrBe P jBa pasa (x=2) un S—ypa pasa (8=2), Gyvner p=6 
aT. Jt. [pu pacuere aera odmenHEIX BoA (oco6eHHO BOM Gombmmoit 
KpaTHoctn) WpH typ << 20° owKHO CudsnoTaTBeA Caemyromlec UepaBeucTBoO, 
BhITeKalollee H3 ycuOBHA (1), CBABbIBalOMee BCJINGHMHEI a i oC JWIMTCAb- 


Hoctbhw obsnactu At 


; Atm 
ae. (la) 





Bamiomuenue yonosnsa (3) ip BbIMUCAeCHHH OOMCHHEIX BOUH B CaOe, Kora 
ip > 20°, poBepAeTcA lo HOMOrpamMe dur. 3. B nwKncit yacra HoMorpaMMBI 
our. 3 Butucnenst Bemmannst f, uw fg ByHRMAN yrua i;p. B BepXHCH 4WacTH 
HaHeceHhl KpHBEIe MonysaA 7’, mocrpoeHHsle Win pasnaqnx x. Beananant 7’ 
B 3aBncuMocTH oT ijp MOTYT OLITh MWOJOMKMTCUbHBIME WAM OT pHMaTCLHbIMI 
(cm, 3naK (+) wan (—) ua KpirBex 7 duc. 3). Jina mobdoii o6mennvit 
BOJIHBI B 3aanHOM Whalla3soHe ae KOTOPBIM OIpeeAeTCA IO HWKHCH FCT 
HOMOrpamMM (bur. 2, ONpexenMoTCA BeMUNHBI t; HU to, MONOMUTCABUIE IPI 
BCex bie: Cymma ¢, +f. OTKIAbIBacTCA B BepxHel YaCTH HOMOTpaMMH OT 
3HadennaA 7 WIA COOTBCTCTBYOnIero 2, JIA KOTOPOTO ompesxedacrcA 4ncs10 
CYMMMpyeMBIX BOMH. CymmMa 17, -| to oTKlayblBaetca ¢ yueToM 3Haka upu 7: 
upu 7<0O cymma ¢,+/. oTKIaqnBaeTca Buns, alpa 7 > 0 cymma t, +t, oT- 
KIaHBaeTcH BBepX OT cooTBeTCTByLOmero 3HaueHHA 7. LlonyyeHmaa = roura 
B BepxXHeH wacTH HoOMOTpamMHE dur. 3 maet 3HayeHun A=T-+ 1, -!- to 
WL JaHHOK OOMeHHOH BomHEL. CoruacHo ycstoBimo (3),4 jomKHO OnITD McHBIe At, 

Takum oOpa30M, Ha OCHOBAHM KMHCMaTHYCCRAX yCJIOBAil CyMMIIPOBAHM 
B KaKTOH TOUKC F IMHAH wWadmOleHHA ompenenutcH uncno k BCeX, BOJIU, 
KOTUpbic OYyT perucTpupoBaTbcA B Upexenax mpuppouTowoll oOnacrm At. 





Aunamureckue ycaoeus, V3 cooOpakKeHHli JUHAaMUKM CUeLyeT, 4TO He BLE 
kK BOWH CiletyeT yanTHBaTb pu cyMMa@poBanuu. Cpenu k Bonu, yonsuerso- 
PAIOW[UX KHHCMATHUYeCCKOMY YC.IOBHIO, HaO BEIZeCNMTL TaKHe OT/eJIbHBIe BOJ- 
Hbl AW CYMMBI BOJIH, PerHCTPUPyeMbIX OJTHOBPCME€HHO, HHTCHCHBHOCTb KOTO- 
pHIX OyfeT locTaTOUHO BeMUKA, YTOOK! BANATH HA MHTCHCHBHOCTL CAOKHOII 
BOJHBbI, T. €. HAO ONPCICIMTL WHHAMMYeECKHe YCAOBHA CYMMUPOBaNHA.B OpC- 
Nenax oOnacta Ae. : 

Mureucasuocts U Bonus, oTpaskeunoii oT TOHKOFO COA, OlpejeaneTca 
Kak CYMMapHaa BCUMYALAa UHTCHCHBHOCTeH KOHEYHOTO Fuca /k BOAN 


UU Os fe (4) 
rie actu A onpeweseHo Kitdemaritueckiim = ycmosmem = [cyMMupoBaHig; 
U,...0°; —amuiutygbt BonH B janubili Moment BpemeHn,'sHakH U,.. woe 


MOryT ONITL pa3sHEmMaA. Boe wichbl B WpaBol yacTH paBCHcTBA, BR CHAY CBONXx 
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pasHEIX aOCOJIOTHHX 3Ha4eHH, W0-pasHOMYy BunAIOT Ha BeuuaiHy U. Han- 
Oonbmcit #3 BCex no a6comuoTHoii BeuMaMHe oOntaHO ABAeTCH Uy, caejo- 
BATeIbHO, CYMMHpoBaTb Hago TaKkne U; a cymmpt U;, adcommruad Beanunua 
KOTOPbIX HOCTATOUHA, ITOOBL BMATh Ha BenMunHy U,. jan oObeKTuBNOK 
ONCUKM BIMAHHMA pasnagHnx U; na Beanauny U, puuncnum omm6Ku B oupe- 
yeeiuum KaxK_oro cularaemoro cymMpl (4). OrnocatTempbHad omM0kKa vlpete- 
J@HMIi AMUAHTY, MO CelicMorpaMMaM MovKeT OnITB paccantana. 13 cpeHen, 
OTHOCHTCIbHan omudKa B onperenensnu U to celicmorpamMMam = pabua 
6U = +19%. Teopetiueckune pacuetnr U, mpeyHa3sHayeHHBle [WI conocTaB- 
NCUA © VKCHCPHMCHTAIbHEIMM JTaHHBIMH, HMMCeT CMBICJ MpOBOMTh ¢ TOU Ke 
TOWICTHIO, FTO H ONpexencuHue U no Ha6sto7eaustm ceitemorpammam. Tanne 
o6pasom, 3anaBasch ommoKon OU B ompeneseHHM CyMMapuHoil Beaman CL, 
pacCUNTHIRACM TOUHOCTH BHIUICHeHHA Kaxoro cuaraemoro U,...U;. Usneeruo, 
YTO aOCOJOTHAA OMIMOKA CYMMBI paBia CYMMe aOCOJNOTHBIX 3nayeH adco- 
JUOTHBIX OMMOOK cuaraemBIx [11], T. ec. 


e= -+(le,|-- ee] +... jeij+.--+]&/)). (9) 


IIpu pacuerax momHO omycTith, 4TO |s,|=— |e] =...= lei] =..-= lee], 
Torta ¢ = +A|e,|, rte & — ancno cnaraemux. [lonaraa U, woctatouto O1M3- 
num K U (npnOsioKkeuubre pacaeTH YykKa3blBaloT Ha 3aKOHHOCTL jtaHHoro 
MONYH, HAA) WH BEIUNCIAA cpenHee 3HayeHve U,.,p ~U.py B 3ai{alHoM {1HTep- 
BaJIC PACCTOAHHM, MOMKHO OLpeNCJUITh € 


ee a0), (6) 
OTCIOa OlpPeeNHTcA sz 
ou. U 
cp — 
ok = ae k . (4) 
{lia KaaKOro M3 CllaraeMBlx, BXOWAMAX B dopmyzy (4) u onpe-lenAwUNxcA 
renlepb, Kak U,+e,; Ug-rex ...Uir-ens ... Uj. -:¢,, MONO paccuuTaTh 
OTHOCHTeIbHEIe ONMOKH. SHaHHe OMMOOK B ONpeneseHHW Kaxt{oro M3 CJla- 
racCMBbIX MO3BOJHeT CCPOPMYAHPOBATL THHAaMMYeCKMe YCHOBAA CYMMIpOBaHHA: 
B CyMMe CulehyeT YUHTLIBATh TAKMC YICHB (HJM Take CYMMBI YWIeHOB O]{HOTO 
3HaKa), JWI KOTOPLIX YAOBJIETBOpAeTCA ycsIoBHe 
‘a 
Lo. 
Uy yr éU ,, (S) 
re U; wil), — cmeuenna som Bonn ror Ae PiIKCUpPOBALHLI MOMeHT 
BOEMCHH, 





§ 2. PACUET HHTEHCHBHOCTH BOJTH. 
(COCTABJIALOTNWX CORA YIO BOJIHY, 
OTPASKEHHYIO OT TOHROYLO CIOs 


IIpu pacyerax HHTeHCHBHOCTH Kaskoli OTMCILHOM BOHb, Carawwilicl OT- 
pakenuyl BOAHY OT TOUKOTO COA, TpanuWbi TONKOTO CHOA MpMHyMalores 
3 PpahuUbl VOMYUPOCTPaHCcTBA. ITO NO3BOAACT UCHOALZOBATL MCTOMUKY pac- 
yoTa TeOpeTHUeCKHAX ceiicMorpaMM, Upeszmomenuyto Jl. H. Mas1mnoBekKoll B pa- 
Gorax [42, 13]. B yrasanupix padorax 6biau upeodpas0Banb WH ynpomeHtt 
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ucxOfube POpMyJH, NomyyenHHe B padote [10], u Rana Pusu4eckaNd TpakTOB- 
ka BeIHYAH, BXOAMUX B PopMymb. OkonyaTeIbHHit Buy MOpMy AA pacue- 
Ta BepTHKaIbHOH KOMIMOHCHTE CMeCMCHUA NOUBLI HA AHeEBHOM MoBepxuoctTu 
cneqymoma: 
aa 4 € 
w= Dp |COS Pr’ Q (t) + sin Pr, P (é)], (9) 


Or, WQp, —- COOTBETCTBEHHO MOYIM U apryMeHTH dynkunn F’,,(6), 
1 
Fry (§) = Gy Lew Arde... An AQ, (9a) 


rie 1/A — mdyukunwa pacxomyeuns; A1, Ao,..., A,— KOIPPUNUCHTHI OTPaxKeHuA 
 WpesOMIeHHA Ha pa3IM4HbIX TpaHulax pasyeia; A, — Kosd@huynenr, 
YINTHBavoMAll BIuAHUe cBObofHON noBepxuocTa; L,,— Koadduunent, yun- 
THBAIOMAH HalipaBIeCHHOCTbh H3JyueHHA B ACTOUHHKE W Wepexojl OT NOHOTO 
BeKTOpa CMeIeHHA K ero KomMNOHeHTaM; V(t), P(t) — dynKunan, onpenenayw- 
imme dopmy sanucnu [12, 13]. 

B peasbuulx cpeygax cyuiecTBeHHOe BIINAHMe Ha XapaKTep U3MeHeHHA aM- 
NIMTY OKa3bipaeT MOTsoueHBe B cpefe. B HuacToalmee BpeMA HeT cTpororo 
pelleHuH BOJIHOBOrO YpaBHeHHA JIA HenfeambHoyupyroul cpenn. Ilostomy 
MO/KHO HCHOUb30BaATb TOILKO IpHOJMKEHHHM crocoO npescTaBlIeHuA cMeLre- 
HHH B norsmomawmel cpeze. Dopmymb pacueTa cMemeHuH B ITOM CJZLy4ae 


IIMeIOT BHI 
w= Op Q (t)e~*4 up i < Upp, (10) 


= Op 


[cos pr, @ ({) sin Pp, P (t)| e~*4 mp t > inp, (11) 


rye A — YyTb BOUHEI uw & — KOIPPUNMEHT WOTAOMeHUA B cpejye Hal] TOHKMM 
catoem. Ilornonujenue B coe He yauTHiBaetca. Cuesyer OTMeTUTL, GTO DKCIO- 
HEHTA PACCYMTHIBACTCA JIA WpeocOsazalomux wzacroT KoeOannii Ha 3allHcn, 
HAW JIA WacTOTL]E MAKCHMYMa ClieKTpa. 

IIpusegenune mdopmyan (10) u (11) gator BOsMOMHOCTS ONpeeATh cMe- 
MeHHA B IpHPpouToRoOl oOMacTH Ha 3HAYMTeCJIbHBIX PaCCTOHHMAX OT UCTOF- 
HWKa HW OT HaYaIbHOl! TOUKH romoBHol BoA. Ilo dopmyae (10) onpenesanwt- 
CA CMCIICHHA RO Hayalbuolw TOoUKH, a mo dopmyse (11) —nmocue HayanbHyoli 
TouKH. B celicmopaspelke A3y4alOTCA BOJIHbI, OTPasKeHHble OT TpanHil, pacno- 
SOWKCHHEIX Ha HeKOTOpOH rayOmHe, WOSTOMY CMeuleHHe BOTH onpejlelAcTcA 
Bcerfa Ha 3HAYMTeILHBIX YAaeHHAX OT UCTOUHHKA BO3s0y/KeHHA KOMeOanuH. 
Pa3mepht oOacTH bONM3M HawaIbHuOll TOUKM, B KOTOpO!! Mopmyani (10) vu (11) 
He@BePHEI, MOryT OITh OmpeseseHH no mopmyse (4,49) pabotn [10]. 

{aA KasKyol OTICAbNOH BOWHE, yYacTByIOMjeH B OOPas0BaHHA cOMKHOII 
BOB, OTPasKeHHOH OT TONKOCO COH, pene BCero, paccC4MTbiBacTCs! TO 
cbopmy.te (4,49) pa6otn [10] o6aacTb, B Koropoi @opmyan (10), (41) neBepubt. 
daTeM, HCHOAb3yA upesomenny Jl. H. Maamuosckoit MeTowuKy pacucToB 
CMCICHHM BO-IH, ONpeeHeTCH MHTCHCHBHOCTb KavKROW OTAENbHOH BOJLHDI. 
OHaA CIBUrM (as MCIKY BOUHAMH, MOFKHO paccuMTaTh CYMMapHYy!O BOY, 
OTPaKCHUVIO OT TOHKOLO C.IOR. 
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§ 3. NPHBJIMGKEHHbIM PACUET TEOPETHUECKHX CEHCMOTPAMM 
NPOJOJIbDHBIX BOJIH, OTPASXEHHBIX OT TOHRKOPO CNOA 


VUuctatytom dusnku demau Bp 1906 r. UpoBoyuauch 3dKciepuMeHTaTbHbie 
uCCeOBaHUA C Werblo usyyeHuA OCOOeHHOCTeH BOTH, BOZHMKAIOMUX B TOHKO- 
culoncTHX cpefax. Bima nomyaenh cbeqenuA O XapakTepe AWHAMHYCCKAX 
ocoGeHHocTeli INpOMOMbHBIX BONH, OTPasKCHHHX OT TOHKOFO COA. aa cono- 
CTABJCHHA C DKCHEPUMeCHTAIbULIMD JaHHFIMH Obl paccquTaHb! TeopeTuyecKue 
celHiCMOrpaMMBl DPOOIbHEX BOMH, OTPAKeCHHBIX OT TOHKOTO COA, UPH pas- 
NH4HX yaseHMAX OT MYHKTA BspbiBa. 

Modcav cpedvl, npunamasn npu mMeopemuueckUx pacuemax., B HacTosanee 
BPCMA HET MCTOJOB, HOSLOMAIOMUX MPOBOAUTh pacaeT TeopeTMAeCKAX celHicMo- 
rpaMM C y4¥CTOM Bcex OCOOeHHOCTeH peaIbHbIX CPC. Ilostromy mpu pacueTax 
Ha OCHOBAHME celicMOreoJIOrH4YeCKUX MaHHbIX COCTABAeTCA WealN3uypoBay- 
Wad MOsledb cpesbl, B KOTOpOil, 10 BO3MO/KHOCTH, TAK YYUTHBAIOTCH ocobeH- 
HOCTH peatbuoli cpeAbl, UTOOLI MOsleb Mora ObITh WCCICHOBaHa C NOMOTILbIO 
yMejommeroca MaTemaTuacckoro anmapata. /lia cocTaBieHaA MOfeIM MHOrO- 
cnolinoli cpeabt HeEOOXOAMMO 3HaTb MOMIHOCTH C10eB, CKOpPOCTH pacnpocTpa- 
HCHHA MPOAOMbHBIX M MONepeCUHEIX BOJH B ITUX COAX, YIbl HAKTONA Ci0eB. 
Oco6oe 3HadeHHe UMeeT 3HAHMe CKOpocTeli y rpaHuly pasyesa, WOITOMY COOT- 
Homlenne CKopocTelt Ha rpanulax pasyeia AOVKHO OBITh ompejeteHo HanOo- 
glee TOWHO. 

ila TeopeTH¥ecKMX pacueTOB Oba UPMHATA ClelywmaA MOMeTb cpegE, 
WOJyaeHhHaA Ha OCHOBAHUME aHHBLX 9Kcneq_MNnH Uncrutyta pu3sukn deman?: 


cnon 1—momuocts H, = 1350 m, cKopocTh pacnpocTpaneHuA Npomoun- 
wbx Bonn gp cnoe 1 Vyp = 2000 mjcex. 

eno 2 —momHoctb ho = 19M, CKOPOCTh pacipocTpanHeHHA NpOROJbHBIX 
pomu B coe 2 Vop == 9000 m,ceK. 

enol 3 —mommoctTb ft, == 000 m, CKOpocTh pacipocTpaHeHHA MWpPOONbHbIX 
nonu B cmo0e 3 Vap = 3600 m,ceK. 


Ornomeune ckopocteli mpofombHHX WM DOMepeaHHX BON BR COAX O40 
puOpano papunim V/V, = 3. pu ompegeaenuu ckopoctei 10 rogorpadam 
oOMeHHEIxX oTpamkenHbIx BomH [14] On11m nouyyeHh! BeIZIMNbI OTHOMeHHA 
cKopocTell, cpabHuTe1bHO Oum3Kue K YKasaHHOM BeAMIMHe Vpl Ve. 

Teopetwucckue celicMorpaMMbl Obl paccunTaubl WH WpoMOUbAX BOTH, 
OTPAKEHABX OT TOHKOLO COA 2, H COMOCTABIEHDI C COOTBETCTBYIOMUMH OKC- 
epaMeHTaIbuHMG janHbMn. Upu pacuctax mcnoub30Baltch PopMyuAbl (10) 
1 (11). Mopma cmemenun Q(t) B Nafatomell Bone, pactpocTpaHAlomelica OT 

1 Padorht YRCUe/INT MpOBoUIHeCL ma yuacTKaX ¢€ M38BECTHEIM ccliemoreo.sorngae- 
CKUM paspe3oM -- ma yYacTKaX MHOTO T.1yOOKHX CKBaKHH, On TpoBesenh ceicmMn4e- 
ckne WH CeHCMOKApOTaKuple padotnl. OfNako, 3-34 HeOCTATOUHOH WeTadbuoctn OOHMHEIX 
celicmokaporaaknbix pador ne MOTI ObITh TONyyenbl CBeACHNA O 3HATCHIIAX CKOpOCTeH 
B rouKOM coe (Momnocrbio 15 ar). Ip uposefennu ceiicamyecknx padot (HMIIB) upo- 
ITABONCTBENABIMA TWaptiiMi OLLI WOTYYCHEE Qanuble oO BeaMaHNAX Vy, B TOHKOM C+10C. 
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HcTOUNWKA, Obia BHIOpava B BUAe KOMeOAaHHH, COCTOADICrO W3 UATH YVKCTpC- 
MYMOB, ahawornanoro KoleOaHMt0, UpwBexqeHHOMy B paObote JI. H. Manu- 
voscKoli [13] (cm. dur. 4). HWepaoy B nayationieli BomHe NPMHUMAaICA NOCTOAH- 
HEM uw pabynim T = 0,02 cex. HooddunueuT norsomenusA a B Cpene, NOKpH- 
BaloWeli TOUKMH coli, On BHOpanH paBubtm a = 0,0004 1/m. A6comtoruue 
AMIIIMTYIbI BOM, 3aperucTpHpOBaHHbIX Ha CelicMorpaMMaXx, OUpenenAlorTcH 
PAOM TAaKUX U3MCHAIOUIUXCA MAKTOPOB, Kak BETH4HHAa 3apAla, YYBCTBUTCIb- 
HocTbh ammapatyph mu tT. 0. Ha mpaktaKke odsiano 
U3Y4aeTCH TOIbKO OTHOCHTC.IbHNOG H3MCHCHHE AMIN: 
TY} BOJIM B 3€BHCHMOCTH OT PacCTOAHWA WM Bpe- 
MeHy perncTpaunn. BD cra3su c oTUM Up TeopeTE- 
geCKHX pacyeTaxX paccMaTpHRaIch He abcouoTube, 
Ore, to Menino, = OTHOCHTCIDHLIC aMMANTY Ib. Benw4anubl aMMJUITyJ 
eens ~-elonall (ipaBelenuble nuke) RAHI B NCKOTOPbIX YCJIOBUBIX 
cyMMpoBamiGr Bon p elwuniax. Teopetnucckaa celicmorpaMMa pacc4r- 
mpeedax oosacrm Af. THBaAIAaCh Ha HHTepBasie paccTtoAunHit O—4500 . 
Hayaibuble TOUKH DpoosbyOl TomOBHOH BOAHEI 
PiP2P,upa «== 1540m, o6mennoit ronoBnolt Bonn PiSeP, opu x = 4700. 
fiuncmamuueckue yeaosun, Wpocmotp Matrepuana, noxyuenHoro ¢ wWMpo- 
KODONOCHOH almapaTypoli, MOKa3a, UTO B OCHOBHOM Ha 3HAYNTCALHEIX IJ10- 
WalAX JJIMTCILHOCTh KOJeOaHuil OTPasKeHHOM BOJHbI Ha 3allcH paBuHa 
a=0,05 cex. Uporaxennoctsh o6aacta At, B KoTOpoii cueqyer CyMMBapOBaTh 
WpOcThle BOJHB, Claralouue COMHYIO OTPasKeHHYW OT TOHKOTO COA BOTHY, 
onpenerutca Kak At = 0,05 cex. CneqopatembuHo, aHTeppepupoBath, bynytr 
TaKHe BOJHE, CABUrU das KOTOPHIX NO OTHOIWeCHHIO K BCTYMJCHHW BOJIHEI, 
OTPasKeHHOH OT BepXHeli rpaHulsl, He OynyT mpephimatTh 0,05 cex. Hanpumep, 
up x = 1200 ama HacTroameil Moxeum cpeaqH B uHTepBane At = 0,05 cex 
OyAyT mHTepmepuposaTD oKono 1000 Boun, tT. c. k = 1000. | 
Alunamuueckue yoaceus cymau poeanua. Olpenenaerca cpemHee sHaucHne 
(app, B 3akaHHOM HHTepBauc pacctosHnii?, EK jaHHOM 4YacTHOM cJlyyac 
HIHTePBaIL PaccTOAHMIL H3MeHAeTCA OT 0 310 4000 (Ar = 22— a, = 3,7, rie 
//f — rnyOuna 3aserania ToHKoro cnon). B stom wuTepBaste Uip pep = oo+ 1078 
(mpuMepHo paBHo uy up x = 1200 .). Monaraa, yro otnocntenbuan ommbKa 
B ONPeCCICHUM AMIVIMTY.L CVMMApHOll BOJIHEI paBHa ou == +- 10%, ompenenHem 
e= -+:6,2-10°° w s,~--1,0-10°§ (npn & = 1000). Cuexonarenbuo, ¢ To4u- 
HocThw {10 1-107 gona ObITh ONpexeteHbl CMeNICHHMA BCeX BOJH, Ca- 
“UOMLUX OTPAKCHHYIO BOY. GHAUCHHA &, MO3SBOJIAIOT PacCUMTaTh TOYHOCTH 
BHIYACNCHIM KavAyOTO UWieHa, BxXo;HerO B BEIpaKenne jin fy (é) (om. § 2) 





aa 
Be aed cal! | lies | | be PAS 4x | = 
Sp = i Sy | [] 4 es ee ea Ag Com 1 (19) 
i l RR 
1 
1 oe — 3nech WM plaice uMcer EMDICI BOPTHKQIbHOM COCTABUHOINWCH Tult Wat Hol 


BOVLHBI. 
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Bee COMHOMKATCAH OTpeeAIOTCA C OHO WM TON we TOUHOCTHIO. LB cpequem 
Kab] W3 COMHOMHTeel WoOuMKeH OBITB OTIpPeeseH C TOYHOCTHIO JO 
¢, ~~ 0,3-10°8. Tak Kak mph pacyetax Onl UcNOTb3s0BaHBI TAO KOOd- 
(PHNHCHTOB OTpaKeHMA HW Trpe- 4 
MOMSICHMA, paccCIMTaHHble — ¢ ie %y 
TOUHOCTbIO LO CHAI, mecToro 7” 
3HaKa, TO UpRMWTOCh MOHM3HTh 
TOYUHOCTL pacueTOB H TpPHHATh 
2,-=1-10°%, rordqas, = +3- 1078 


40 


Jlanpnelmne pacyerThr 103- 
BOJHJIH = CHH3HTb UHCIO  CYM- 
MHPYCMBIX BOM MW MoKasalin, , 
YTO WOLOGHOC TOHMIKCHHC TOU- 
HOCTH pacueTa CMeILCHHIL OT- 
NCHbHbIX TpOCTLIX ROH He 
NOHMAKACT = TOYHOCTH = ollpete- 
SICHHA | aMIMIATY CYMMapHoli 


dO 





Mur. 5. 
J—-A P,P» P,/ APP; 
2— Ap S.P.P, + PyPLS-P JAP, P,: ° 
4-84 p pi #— APS. P\/ APP A 
—Ap Pp, PA PiPyjF8-A PS PYAPYP: Lo 
A cymMme | 
as fe A od a eA Se 
A P,P, 4 CYM‘Ma I P,P saoSoP; 
aA PPS PePy ag APP SPP, ae 
A cymma If | 
+A PPh ie ma OT a 
Acymma IT=4P,S,,2P2PyP 41, S,.P 2S PP 
+APS.P Sih) t APP Soak 9 


A cymMa If! Z 
a = AcymmallI= 10 








APP, 
APP SmP_ TAPP SaP,P, + J / 
+ ANS PaP, + APSPS.P2P, + / 
3 AP.S,PS,P. 7 

Viumencom 7 o0o03HayaeTcH cpema, NOKPHI- 2 / PA y 
palowlad TOHKMNM cro, nmaneKcom 2 — on] \ f 
TOHKMA Grow. O6naCTh paspaBa HDpI- 4) 2 aa 

, ° 

° 


« 
BLIX — O6sacTh Ax BONN3H HayabhAon s 
TOYURH (HT), B KOTOPOH dgopmyan (10) 4 | a TE 


| | | aa a 
(11) Hesepun. Jaa aannoroe mpumepa é Z; 
Ax = 500 at. G 500 1000 £000 J000 4000 


a re nr 


~™ 


_ aw O 
= —~_~-~08 


—n 





me 





oTpaxkciHolt BomHbI. Ja toro, 4roObl ompexeuMTb Ha KasKOM MHTepRare 
Ax YO BOTH, YAOBICTROPAIOIMNAX WHHAMMYCCKOMY YCJIOBHIO, B HeKOTOPEIX 
TOUKAX BLOMb TJHHHH HaOsIO.CHHA OBL pacCuUHTaHbl CMCINCHHA pa3JIMYHBIXx 
OHHOKpaTHblxX H ABYKpaTHbIX MpOMObHbIX, TOMmepeyHbix HW OOMeHHBIX BOJIH 
B cue. Kpome toro, amt x= 1000 « Glam paccunTaHBl MHTeHCUBHOCTH 
Beex BONH (k = 1380), s3aperncTpupoRaHHbIx B Ipemenax o6macra At. Pac- 
YeTH WOKasaH, YTO CYMMAPHAA HHTCHCHBHOCTb BCCX BOTH, KpaTHOCTb KOTO- 
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pbx OOULMIC ABYX, COCTABIACT TOsIbKO 0,7%% OT mITCHCHBHOCTM BOHR! P,P,, 

OTpMKCHHUIt OT KpoBIM TOHKOrO caoa (pu x= 1000 m  oup.p, = 4%). 
Tt 

Aa / (x), Wwosyueu- 
P,P, 

Hpi TONbKO JUL OZWIOKparHBIX I JIBYKpaTHbLIX TWpoOlOsILHBIX, MOMCPCiLbIXx 


peero chat 21 nov. Pacemotpenue dur. 0 


3 caa3u ¢ OTMM Ha ur. O Wpeserapyenbl rTpadHKn 





H OOMCHHDIX BOSH B CrrOe, 
HACT BOBMUPKHVCTL OUPCLITh UHCAO BOTH, RKOTOPbIO ClCTYCT CYMMAPOBATh 
UP pasJUYBbIXY pacefOMHNAN OT HCTOUHAN A. BOs UCTOUUNKA = BROdCOe HHT 
pH Ar ot O jlo 2oU ate NeOOXO/UEINO CYMMITPOBaTh TOJLbFO JLBC BOVE age a 
WP PoPys upu Ac or 200 0 J200 a0 LoetaTouNytO HUTCHCHBUGETh  Wpi- 
odperator oOveNNLIG BONHEE PySsP2P) Py PoS.P?), KovopHle peruetpup ylorcs 
omoBpemenno. Epa Ar or 1800 30 2250 46 CyMMpyloTes! Tp BOUTS Py Pe 
PyPooP, Ww PySool), a B uBtepBade Ax or 2250 20 4000 at Hn fanee ToUbKO 
Be. Romi — 1?) Py MP pSoal 1. 

Tarum oOpa3om, flO OOJacTU Hava bnOll TOURI B oOpasoRann CHOAMUOIL 
BOI, OTpaCHHOlL OT TONKOLO COA, YUACTBYIOT, B OCHOBNOM, NpOsOJbuUbLse 
Bounht PrP. nw PiP2P1, ponb oOMeHIbIX BOJLH HO;/IHHCHUAA. OOnacTh, B KO- 
TOpoit ONL OOsaalwT BUaAdUTEAbHOT AMIINTY LOH (nopaaka 20% OT MUTCHCHB- 
HoctH Bob! 2171), oyeub yanad. LB epee, WHTCUCHBHOCTh OOMCIIIBIX 
BOWH B DTO OOacTH cocTaBasneT HpuMepno 10% OT WHTCHCHBHOCTH BOD 
PrP). Ba nayaabnoil TOUKOH powb OOMCHIDIX BOJ 8NATHTCABNO BOSpacTact. 
Bonna PiPe Py o6aanaecT OFWCHb MAO MHTCHCHBILOCTHIO HW MOsKCT HO YUIThI- 
BaTLCH UPH CYMMEpoBanu., OcnoBnyio oNepriuo B OTOH OO aACTH UCCYT JLBe 
ROWHbE — mpoyodbuad PiPs uw o6meuuan Py Se2P1, WpHIeM MUTCHCHBHOCTh 06- 
MCHHOW BoduUbL CocTaBaseT 25—30"%9 OT MUTeHCUBHOCTH IpoOsOUbNOH BOAHBL 
PiPy. Takum oGpasom, ecAu NO HawaIbUOM TOURH HUTCHCHBHOCTB OOMCLIIDIX 
BOJH HCBQINKA TO CpaBNelM0 C HHTCHCHBHOCThIO WpONOMPUDIX BOTH, MW NC- 
KIOUCIING OOMCHULIX BOAH pH pacueTe CyMMapHoil BOAULI uC B.reyeT 3a coool 
B3HA4HTCUILHBIX OMMOOK B OUpeRCIeCHUH AMILUMITYbI CAO}KHOH BOAHBI, TO 3a 
HadaJlbuoii TOUKOI OOMeHHBIC BOMHbI Heb3H He yauTbiBaTb. WurencuByoctTh 
UX 3Ha4uNTeIbHa, MW, KpomMe Toro, @opMa OOMeHHLIX BON MCUACTCA OT TOUKH 
K TOUKE, UTO JLOMFKHO CKazaTben Ha POpMe CYMMAPHOI BOUT. 

Urak, B OOpaz0Banul BOJHEL, OTPAKCHHOM OT TOHKOFO COA, TIaBHLIM 06- 
pa30M y4acTBYCT OYCHb, HeOOMbIMOe YNCIO BOJH. Uncao & cyMMHpyeMbIX BOTH 
pasnoe Up pasHbiX yadeHWAX OT CTOUWNHKAa KoneOannit. MakcumMaabyoe 
sHauciune k .= 4, Munumambuoe kh = 2. OrnocutTerbuad omMOKa BLIUYNCIeHHA 
cyMMapHoli BomHE! mpu k = 4 GyyeT papna 6u = 12%, a Upm & == 2— 
su = 17%. Ornocuterbuan omn6na bu Berancasetca 0 popmyue (7). 


§ 4. PESYAbBTATbI TEOPETHYUECKHX PACUETOB I COILOCTABJIEHILE 
C JKRCOEPHMEHTAJIBHBIMH JAHHBIME 


CorsacHo jlmnaMnueckuM YCJIOBMAM CYMMUpOBanuA OAM paccunTaHbl 
aMMINTY(b BONH, yIacTByIOMUX B OO pasoBanau BOMHBI, OTpaKeHHOM OT TOH- 
Koro clos, B unTeppaze paccrosunit O—4500 “. Ha guar. 6a mupunefen 
rpaduK M3MCHCHHA MAKCHMAJIbUBIX AMIVINTYT PasIM4HsIX BOTH B pyHKnHE 
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pacctonuna. Jlaunbie o daz0nbix yruax upuBezenht na ur. 66. Bouna 
PiP; apaserca JoMMnUpyolel Ha BceM UNTepBale HAaOmIOqennn. Amusuryya 
pounbt Pif1 3naquTeabuo yObiBacT Cc paccTOAHHeM, UpwyeM HanOouee CHIbHO 
B OGsacTH Hayanbuoli TOUKH Ha WHTepBase 2000—2500 a. pu x> 2500 at 
naGwlojlaerca MeHee pe3koe yOrlbanye amnsuTyfb c paccronunem. Il paduk 


LA | 


130) 


Wf) 


Jf] Ee 
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= vases ad To lh ~~ ar pees a TT AY LY RNR A Lt ck -~ Z 
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cy ne 
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a ee es = te eS Oe ae ee Pelee as ate =e a Sees ie eee aaiaes cy on cme tcee o eneeen are eet 9 09 tee = 2 P di, 
; a ‘ GE e = Ie <n 
7 JOU U0 (SUL LUG hall} LA PAUL 41/07 aged 
Mur. 6. Tpaduan | vl |: = 7 (2). 
$— PPPs 2 — PPP sy 3 — PS.8.Pi; 4 — PyPesPy + Py 2h; 
OGaaerh pPaspetba NpPUBLIX — VGACTh BOMMOM NarabuoH TOUR NpodOAbyol PosoOBHOt BOSH Pigae 
B KOTOpol: POpMysnt (10) W (f1) ueBepuby; NnpoTAmeHHOCTh ce Ax — 500 a. 


A -= A(x) Born P1P2P1 Wpaktoyecku Mapasmenen rpapuky amaimury;t 
ponubt PiP: upm x ot O 70 1000 m. darem HaOalogqaeTCA HEKOTOpOe Bospacta- 
Hue aMHINTY A upu x papuom 1200—1800 « u janee peakoe yOblBanne 0 OFeHL 
MaJbixX 3naucuuit. Peakue u3McHeHaA B rpapukax aMMnuTy HaOmoalwrca 
y Bonu PiS,P2P1 u PiP2S,P1, peructpupyemblx ofnoBpemeHHo. Bouaua 
P,S22P1 no x -= 2000 # xapakrepu3yeTca o4eHb Manol aHTeHCuBHOCTHIO. pu 
x ot 2000 no 4500 ™ amiauTyya BOMHHI MejieHHO yObIBaeT C paccTOAHHeM. 
IIpu x >1800 « sonnet PiPi uo PyS22P, peructpupywrcad 3a HawaALHOU TOUKOL 
MpOROAbHOM TrOFOBHOH BomHDE PiP2P1 u dopMa 3alucH UX MeCHACTCA C H3Me- 
ueHHeM paccTosuna. O6 usMenenuu @OpME 3alucH sTUX BO Upu x> 1800 
MOMKHO CYUTL 1O U3MeHeEHINO (@asoBoro yriag =F (z) (har. 66). Jun Bounsi 
P,P. up x ot 2000 no 2500 ™ @ MeHAeTCH CHIbHO, a 3aTeM UpakTHYeCcKH 
octaeTca HeusmMeHuBM. Jana Bonus P,S22P1 Ha Bcem mHTepBase 2Z000—4000 
apryMeHT pe3ko yOLBaeT H TOJbKO up L>4000 m ocTaeTCAH NOCTOAHHEIM. 
Peskoe w3mMeHeHne ¢ = o(Z%) 4H BOJHE P;Se2P1 cBuyeTeIbcTByeT 0 3HadH- 
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TEIbHOM H3MeHeHauM dopMbl 3anucu. O6 oTOM MOMKHO CYAMTh TO cTanjlapT- 
HbIM KPUBbIM, WpuBefenHbim B padote [13] gan ucnomb3yemoro HaMH 
MMITy iba. 

Takum o6pa30m, Ha BceM WHTepBane HabsmOReHuH Hanboee ycToiuuno;, 
AcKMo04aA OONacTb Z oT 2000 no 2500 m, c rouKM 3speHuA KOppeAuNA UY CaMoit 
HHTCHCHUBHOH ABAReTCA BomHa PiPi. JLo o6aacTH HaYambHOlt TOUKH OCOOcH- 
HOCTH CYMMAPHOIi BOJHbI, B OCHOBHOM, OlpeeuAloTcA ocobenHOcTAMH IIpo- 
FOAbUbIX BOWH PiPi ow P,P,,P1, w B HeCKOTOpOH YacTu OOMeCHHBIMH Bo.1aMa 
PiPySeP, mw PiS2P2P1, 3a Hayanbuoil TOUKO OcobeHHOCTH CyYMMapHoli BOJTHBI 
ompeleAlotca ocobenuocTAMH WposombHolt Bomb PiPi uw o6OmMenuoil Bom 
PiSwP1, 7. K. HHTCHCHBHOCTb ee B aTUlL OONaCTM RocTaToua, YTOObI BUUAT 
Ha OcOOCHHOCTH AOMHHUpyHumell BomHE! PiP1. 

(Popa 3anncr oOmennolt BoE P1S22P1 3a NavaIbHolt TOUKOIT BOHBI Prot 
HanOoslee CHJIbHO MCHACT- 
CH IPH A3MCHCUMH 7, 109- 
TOMY O4CBUHO, ¥TO Hop- 
Ma 3anwch W XapakTep 
KOppesAuaW CYMMapHon 
BOJIHb! Takute OyLyT Mc- 
HATbCA © paccTOsNHeM. 
TakuM o6pa30mM, 3a Ha- 
YaJbHO! TOUKOH OCcOOcH- 
HOCTH H3MCHCHHA (POpPMBI 
3alucH HW KoppeaAlun 








BOG | 7 

200 N CYMMapHOH BOJIHbI, B 
0000 | OCHOBHOM, OI peleJis1OTCA 
400 vn oco6enHocTAMH oOMmcH- 
(600 | pele HOH BoaHbt PySe2-P1. 

7800 | ae 

5000 | ais T : 

I200 | eopeTiueckan celcmMo- 
3400 ; ~~ rpamMMa Hu oKcHepnmMeH- 
5600 wpe TaJIbHbIe JaHHbre 
3800 : 

4000 ww C yucToM BpemeH 
47003 re sana3si{biBaHHA LOJIH, 
4400 A, A yuacTByloux B ob6pa- 
4b QO oe 30BaHHM BOJIHbI, OTpa- 


#KEHHOM OT TOHKOLO CJIOA, 
Oblia paccamTana HH nO- 
CTpoeHa celicmMorpamMMa 
cyMMapHon BOJTHBI 
(bur. 7). Paccmotpenue Teopetmueckrx celicMOrpaMM HV cepua nocTpocutHbrx 
rpaPuHKOB, KOTOpHIe ONMCHIBAIOTCH HWKe, WOKASbIBAaCT, Y4TO ocObeNnOCTH 
3aNMCH OTPavKeHHOM BOHE YO OOacTH HawaibHow TOUKM Hw WOCe Hee pa3- 
SIM4HBI, 


(Dir. 7. TeopetHieckas ceiicmorpamMa MpOOJIbHOM BOSH, 
‘OTPaKCHHO OT TOHKOFO CON. 
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Dopma szanucu 


Teopemuueckue Oannoe. Jo oOMacTH HaiaibHOW TOUKM OTparkeHHad BOA- 
Ha XapakTepu3yeTca MpocTol m@opMolt 3anucu, OmusKol K mopme lajarmen 
BOJIHbI. QHAYMTeCLHEIX OCJIOFKHCHHM B XapakTepe 3anucu He HaOOaeTCA. 
IIpH w3MeHcHu paccTOAHMA POpMa 3allMchH BOAHEI He MenAeTcA. OTHOMeHHE 
aMILIMTYI pa3siw4Hbx das B uuTeppaue O—1200 ™ ocTaeTcH Hen3MeHHBIM 
(pur. 8). 3a o6macTbIo HaYaIbHOli TOUKM OTpaKeHHad BONHA XapakTepusyeT- 
cx comHO dopmoli. B uuteppane 1800-4500  dopma 3anucu oTpaKeHHOH 
BOJHLI OCLOMKHEHA JOMOMHUTCAbHBIMA MAKCHMYMaMH 2 MHHAMYMaM#A 4H OTIMG- 
Ha OT POpME 3anucu mafatoneii BounE (pur. 7). XapaKrep camoro Komeba- 
HOA W3MeHAeTCH OT TOUKH K Touke. Handonee cubHo MeHAeTCA dopmMa 
































J A, / A, 
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Wir. 8. Ppaduni oOTHOMCHHA = aMNTHTy, (has NpoOAbHOW BOTHELL, OTPaxKeHHOH UT 

TOHKOFO COA (CHAIOMHAA JIMHHA) MW OT CpabAhl MOyUpOcTpancTBa (LITPHXOBaH JIMHMA). 

OGnacTh paspprBa —oOnactTh BONS = HavaAbHoit TOUKI, B KoTopoit PopmMyast (10) a 
(11) neBepHEt. 


3alncnH upu «> 24004; c paccTOHHHeM U3MeHACTCA WH COOTHOMICHME AMILIATY/| 
pa3simunnx das (pur. 8). Ocobeuno 3HaduTeIbHO UCcKasKalorca HepBan U 
TpeTba dash KomcOaunA. Tleppeit MakcuMyM TaK pesKO MeHAeCTCH 10 dopme 
Wo aMMautTyye, uro upa 27> 2600 » nepBaa dasa, Kak TakOBaA, Mponafaer, 
uw ecau Upu x pasuom 1800 = 2500 . scTynaenue BOTH ObIIO HalpaBsAeHo 
BBepX, TO pm x>2600 ™ BcTyNeHHe BOHR HampaBleHO BHA3 1 (pur. 7). 

Okcnepumenm, PaccmoTpenue IKCHEPpHMCHTAIbHOrO MaTepHaida NOKasalo, 
uTO POPMa 3alicH HAaOIOAeUUOli BOAHEI OcTaeTCA HEH3MCHHOM Ha BCeM MNTEP- 
gane 0 — 1200 “. 3a HadaIbHOM TOUKON pu IKCMEPAMEHTAISBBIX UCCHELO- 
BAaHHAX OTpaxKeHHaA BOHA He Obla saperucTpupoBana. 


TTepuodot 


Teopemuueckuc Oaxnvie, ITpeoOnagatoilue TepHojtbl Ha 3aluch AO Havadb- 
HOH TOUKM UpakTMYCCKH UOCTOAHHEI, a 3a HavabHou TOUKOMH W3MeCHAITCA 
B CTOpOHY YMeHbUIcHHA 3HaueHHH. Takum 06pa30M, 3a HawaJibHOol TOUKOH 
pw ydalewuu oT McTOUnNMKA BosbyKTeHAA KomeO6aHnii CHeKTp oTpasKeHHoH 
BOIHbI OOoramactcaA SGouee BLICOKOWACTOTHBIMM KOMMOHEHTAMU (pur. 9). Ilo- 
cllelHee, OUCBHTHO, MOKHO OODACHUTE cHeNMpPUIeCKUM pe3sybTaTOM CYMMH- 
poBaHHA pa3JIM4HIX BOJH. 


1 AMIJIMTYAb PasIW4HLIX Pas U3MeEPAAMCh OT M@KCHMyMa JO MHHMMYMa. lIpu x = 
= 2600 m DepBbit MakKCHMyM paBeH HYJI0, a BemMdNAa NepBOrO MUHHMyMa OTAMMHA OT 
ys. Hoatomy B rpapukax A,/Api) = f(x) BeulwuMHa OTHOMeHHA, a B rpajuKax A = 
= A(x) Beawiuna A upn 2 = 2600 « wMeeT KOHedHOe 3HATeHHC. 


7 Tpyner Wn-ta pusniun Seman, Ne 6 
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JIxcnepumenm., Ilo skcHepuMeHTaabHbIM aHHbIM Npecbsazaionue nepuo- 
Abl Ha 3aNNcH JO HawaNbHOM TOUKM Tak Ke HeEU3MCHHBI. 


/ LPH 
4 
$2) a 
LM Hm a 
8 I00 1000 1500 L000 £500 J000 30D 4000 4500” 


@ur. 9. Tpaduk sapncumocrn nepnoga or pacetosuma. 


fTamenenue aMNAUMYO GOAHEL & paccmoanuem 


Lfeopemurueckue Gaxnnovie. Wo teoperayeckum ceiicMorpamMam OniM m0- 
CTpOCHH TrpaPUkU U3MeHCHHA aMIVINTY PasIH4HHIX (a3 BONHBI © paccTos- 
HuueM. Jlo HayaIbHOl TO“UKH OTMedaeTCA Me;IeCHHOe H3MeHeHHe aMILAATY I, 





O 500 1000 900 £000 4500 5000 JOO 4000 4500 


@ur. 10. Ppapuxu n3mMencuua amnauryy nposousnol Bonn A, OTpPaKelHOW OT TOWMKOrO 

CNOA (CINOUHAN JIHHA) HOOT rpaBHyEl HOMyYUpocTpanctTBa (WITPpHxXoBaA aMHHA). OOnacTh 

BONM3H HayabHOoli TOUKH GKUpHaN NMHHA)—oGsactTh, B KOTOpOoH dopmysnr (10) a (11) 
HEBePHLI. 


pMMepHoO OfUHAaAKOBwOe IIH Bcex das KoNeOaHuH (dur. 10). Ha yuactKe 
O—1200 » amnautyya yOunaert B 1,6 pasa. 

da HavalbHoli TOUKOH B Ipeqenax 7 — 1800-4500 m He HaOmojlaeTcH 
H1aBHOrO H3MCHCHUA AaMILIMTY c pacctoAnuem. lpahuxku A -= A(x) xapak- 
TepA3yOTCA ComHOU Popmow (pur. 10). HawOonee cronmusiii xapakrep rpa- 
@ukos A= A(z) oTMeyaeTca WA TpeTLelt dasbl Komebanua. 

M3 mur. 10 sugno, uto 3a HawanBbHoil TOUKOIt IpoucxosquT mepepacupese- 
wenwe oHeprum BHyTpH kKonebannua. Jlo HayanbHol TouKU Ha UNTepBane 
O0—1200  camoli nuTencuBHoil aBaaeTcaA BTOpad dasa, 3aTCM AMET epBad, aca- 
MOH MaOMHTCHCHBHOM ABAeTCA TpeThA (asa KoNeOanuA. 3a HadaTbUolt TOU- 
KOH BTOpad taza ocTaeTCA oMuHUpyioneli B Komebanun, 10 BO3pactTaeT HH- 
TCHCHBHOCTh TpeTheH ashi, KOTOpad TO aMMAUTye MmpesocxonuT mepRyw 
asy (dur. 10). 

Takum o6pa30m, 3a Ha4yaIbuoli TOUKO HauMeHee CHbHO MCHAIOTCA OCO- 
OeHHOCTH Bropoli hazel KoueOanuA, a HauOonee cuIbHO OCObOeHHOCTH TpeTbheH 
ash. oxo6uoe aBreune Momer 6bITh OODbACHEHO HuTepmepennuchi Bo. 
PiPi uw PiS22Pi. B o6nacta sropolt d@asH Boann P1P1, mano MCHATOUICHCH 
nO opme, perucTpupyiTcA Hayabuble MasOMUTeHCHBHLIC asbl BOJHHI 
P\S22P1, KOTOpLIe He OKa3bIBalorT CYIKCCTBCHHOTO BJMAHHA Ha ocobennoctTH 
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pTopoil bash cyMMapHoH BowHE. B oOuactu rpeteeii base Bountt PiP; pern- 
CTpHpYlOTcA MakcuMalbuble da3bi BomHE /1Se2P1. B pe3syuprare HasomeHuA 
WHTCHCHBHBIX, CHJIbHO H3MeHAIOMMXcA UO dopmMe das Bonne PiSe2P) Ha 
TpeTbio dasy BouHH 21P)1, nocneqHAA 3HAaYUTeENbHO WCKaKaeTcA, a ocobeH- 
HOCTH TpeTbeH Masbl CYMMAPHOHM BOJHI peskO MeHAIOTCA BROIL THHUM HaOnW- 
Jle@uuI. 

Amiutatyyia BcCeX a3 3a HayaAbuOH TOYKOW 3HauUTeNbuO ObicTpee yObI- 
BaeT ¢C PaccTOHHHeM, 4CM JO HadaJIbHOM TOUKH. Ecan JO HawaybHOW TOUK 
aMHJUTYa BTOpOlK MaKCHMaJIbuoH ga3bi yOrBanta ua wHTepBame Ax = 
= 1200 » (O—1200 ™), 8 1,6 pasa, To 3a HawaNbHOW TOUKOM Na TakoM ;Ke 





La 


f JUD 00 1300 L000 2500 JO0G JID 4000 4500 


(bur, 41. ConocraBsenne TeopeTHuccKHX HW IKCNeCPUMCHTAAbHbIX KPYBHIX, MOCTPOeHHEIX 
ILIA CeAyIOMAX CAyWaeB: 


1 —- TeopeTnueckht pacgeT-A Clyaad TRepmow cpeAu (COMOMHAA MHA); 2—TeopeTHIeCKHH pacie ry — 
aKYCTHYeCKHE Corydal (UITPHX-NYHKTHPHAA ANHHA); 3—oKCHeEPUMeHTAIbHbIA rpahuk (MTPHXOBaA JInHMA)- 
B okpecTHOCTH HadaIbHOK TOYKH (HT), POpMy AH (10) w (11) WIA pacteTa aMMNHTY HeBepHH. 


nuteppane Az=1200. (4800 —3000 ™) amnauryya Toli +e Bropoi dash yOut- 
paeT B 3,7 pa3a, a Ha Bcem muTepspane 1800—4500  amuuutyfa yObipaer 
B 6 pas. 

AMIIMTY Ab pasIM4HHX das yOurBaloT c paccrosxHHeM m0-pasHomy. Hanoo- 
nee cHubuo yOrBacT nepBad dasa KoeOaHHA, UW, Kak ye OHNO Cka3zaHo pa- 
vec, pu x2> 2600 .« nepBblit MakKcuMyM coBceM TponagaeT Ha 3auucn. Pe3sKoe 
H3MeHeHHe aMILINTY], C paccTOAHMCM 3a HayaIbHOlt TOUKON OODACHAeTCA Cie- 
LyromujuM: 1) 40 NataAbuoli TOUKM U3sMeHeHUe AMIMUTY C PaccCTOAHHeM OlIpe- 
NCIACTCH TOUBKO W3MeHeHHeM dynkuun F’,, (&)(cm.§ 2),T. K. @opMa 3anucH 
BOJIHbI OcTaeTCA Heu3MeHHoli [12]; 2) 3a HataTLHOM TOUKOM M3MeHeHHA aMILJIK- 
TY]| ONpCAeAAIOTCA He TOJbKO U3MeHeHHeM PyHKiun F,, (&,) Ho uw PyHKUWAMH, 
oupeyenmomumn dopmy sanncu Q(t) u P(t) (cm. § 2 a [12, 13]). Paccmorpe- 
une cTaHapTHHX KpWuBHX, WpuBeyeHHEx B padote [13], noKasbIBaeT, 4TO 
AMIIUTYAbE pasimuubx as yObBaloT c u3MeHeHueM ¢. Takum oOpa30M 3a 
HavaIbHOlH TOUKOH yOLrBanue aMOJATy C paccTOAHHeM, olpepelsiomeeca 
u3merennem J”, (E), ycyry6mseTca yOblBanneM aMUIATy{, Olpcee Ammen 
U3MeHCHUeCM (OPMBI 3aNWCH BOJIABEI. 

Conocmaeacnue Oannvx meopuu Cc akcnepumenmom. NapakTep H3MeHCHHA 
MAKCHMaJbHOH aMnuaryabt A, TeopeTM4ecKOll ceHCMOrpaMMBI C paccTOAHHeM 
OLLI COUOCTABeH C LaHNBIMH IKCHepAMelTa HM TeOpeTHYeCCKHMH pacueTaMH IIA 
akyctuyeckoro cayaan. Ha ur. 11, Kpome Kpuboli ANA ciyyad TBepyoH 
cpeybt (Kpupast 42) Hanecena dKCIepHMeHTadbHad’ A TeopeTuyecKad K puBHIe 


1 Cpojwasd OKCUCPHUMCHTAIbHAA KpAbaA W3MCHCHHA aMMIMTYAh OTPaKeHHOU BOVTHBI 
wWocrpoena 10 cuocoby, ouncanHoMy B [16]. 


7% 
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M3MCHCHHA AMDIHTY{b BONHbI, OTpaxkeHHOH OT TOHKOLO COA, paccunTaHHan 
WM. C. Bepsou Aa akycrayeckoro cayyan (KUKMe cpenbt) [15]. Jlaa axyctnye- 
cKOrO CAy¥aA pacueThl BeNUCh AIA TeX *Ke HapaMeTpoB cpeybl (cKopocTu 
MpOAOJbHEIX BOJIH, MOMHOCTH cioeB, KoadunucnTa MOTIOMeHHA a), 4TO 
AWA Cyaan TRepyon cpeyn. Caogqka Wanubx o6 u3MeHeHMAX aMMaANTyA 10 
BCeM rpahukaM Ha PasIMIHAIX WuTepBRadaN jana kB Taba. 1. 


Taodmnuira 








TeOpeTUVNechhne JaHHEEe 
JHRCHe PHMeHTaJIbHLIC 


WanHhbte 
TRepian cpeqa MUKA Cpeja 
0—500 B 1,2 pasa | B t,4 pasa 1,0 
900— 1200 B 1,7 pasa B 1,6 pasa B 1,1 pasa 
1800—3000 B 3,7 pasa B 1,3 pasa 
3000—3500 B 1,0 pas B 1,3 pasa 
B 1,8 pasa B 2 pasa 


3500-—4500 


Paccmotpenve TaOIHUb WOKasblBaeT, YTO Ha HHTepBase O—5O0O0 Bee rpa- 
UKM WpakTMyccKkH cOBMafawT. AMUNIUTYAb BOAH Ha OTOM yu4acTKe IO4Tit 
ue mensmlotca, Ha unteprane 500—1200 « xapaktrep rpa@wkos pa3san4ucu, 
Teopetuyeckne jlaHHble JH Cyaan TBepoli cpcAB XOpomo cormacywrTcA 
¢ DKCMCPHMCHTaAAbHEIMU JaHHbIMHM Ha BCCM HUTepBaJe oO OOJacTH Haya.T boll 
ToukH (x =: 0 -- 1200 ). AmMimuryyja va 9TOM “HTepBane yOuIBaeT NO oKcIe- 
pHMeHTaJIbHDIM aHHbIM B 1,7 pasa, a mo Teopermyeckum B 1,6 pasa. Tecopeta- 
4YeCKHH Tpapuk, paccanTaHublll WH akKycTuGecKOrO cay4an, JaeT Gouee MejI- 
neHHoe yOubaHuMe AMILINTYAbI Ha 9TOM HHTepBate (B 1,1 pasa). Ba oO1acThYwO 
NavyaIbHOH TOUKM MOKHO COMOCTABHTb TOMbKO aHHbIC ABYX TCOPeTUYCCKUNX 
rpapuKos. DopMa TpuBeeHHLIX KpUBHIX HU CTeMeHb yOLIBaHuA aMUAUTyT 
¢ pacCTOANWeM, PaCCYMTAaHHHX pasHbiIMH cnocoOamn, pa3san4gna (pur. 11, 
traOa. 1). B ocuoBHom, No KpuBol, paccauTannoli JIA crywand TBCPALIX cCpey, 
oTMeqaeTca Oouee peskoe H3MCHEelMe AMIAUTYbI C paccTOAHUCM Ha HHTepBase 
1800—4500 wm, WA cayaaa TRCpALIX cpey amuntTyya yOuact B 6 pas, a jv 
AKYCTMYCCKOLO CYA Ua OTOM 7Ke MHTeEPBANC aMIAATYa yOuBacT B 3,0 pasa. 


KOppesupyeMocmd UM PAHKCHHOM COANE 

Teopemuyueckuc Oannue., U3 Beero n3q07KenNoro MOWKHO C/lC1aTbL BbIBOJDbI 
O XapakTepe KOppCAAWMM BOJHBI TO MW Wocse Wayanbuol touku. Jlo naganb- 
HOW TOUKH ciaboe yYORBaAHHe AMILIATYIL C PACCTOHHMCM, NOCTOANCTRO POPMBL 
3QlHCH alOT BOSMOFKHOCTh YBepCHHO KOppeINpoBaTh OTparkenHyW BOMLy. 
3a HaWaIbNOM TOUKOH OCObeCHHOCTH BOJHbI MCHAIOTCA C paccTOAHHeM. OnHako, 
B oOJIacTH paccTosHuit 2, papubrx 2000—2400 m,orpantenHad Boda XapakrTe- 
puayetca Gonbmeii MHTeHCUBHOCTHIO, YeM B OOMACTH NO Hatanbuoil TOUKM 
CpaBUUTeIbHNO NCOOABUION M3MCHIYMBOCTHIO OCOOCHHOCTell MAKCHMANbABIX (a3 
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Komue6aHnHi. 15 TOM HHTepBade OTPaKenHah BOTHA 3a HAYANIbHOM TOUKON KOp- 
pemmpyetcx ysepenno. IIpu z>2400 ™ peskoe y6niBanne aMOIMTYAH BOMHBI 
¢ paccToxHuem, oOycuoBuBIwec MaJlyIO MHTCHCHBHOCTh BOJHHI, H3MeHEHHE 
(POpMbl 3allHch MH HallpaBeHAA BCTYDJMeCHHA KONeOaHHA BHAUATEILHO 3aTpyii- 
NAOT KOppeIANMIO OTpaskKeHHOH BoTHAI. Ha UpakTuke, Korma oTpaxkennaA 
BhouHa perucTpupyeTcA Ha MOHE pPa3zIMUHBIX TOMeX, BCe yKasaHHble PakTOpL 
npakTHyeckH Cjle1aloT HEBO3MO?KHHIM OOHapysKenue HW Npocse*kuBaHHe OTpa- 
;KCHHOH BOJIHBI Ha YKa3aHHEIX PaCCTOAHHAX 3a HAWaNbHOU TOUKON. 

Jrenepumenm, Usyaenne dKCHepMMeHTAILHOTO MaTepHada MoKasaio, 4TO 
Bo BCeH OOTacCTH JO HavaIbHOW TOUKH OTpasKeHHaA BOMHA YETKO HM YBePeHHO 
INpPOCJEHKUBAeTCA HA 3aNHCU.da Hawa bHOW TOUKOH OTPaskeHHad BOHAa He Oba 
3aperncTpHpobana, UW Ha 3anvcAx HabO,alach TONbKO WpeOMIeHHaA BOJI- 
Ha, COOTBeETCTBYIOMaNt TonKOMy c10%,— BomHa PiP2P;, U3 teoperuyeckux 
pacueToR ciel_yeT, ITO OTpaxkeHHaA BOMHA 3a HaYaNbHOW TOUKOM MoKeT ObITb 
oTMeyeHa Ha 3alHcAX TOUTbKO pH x, paBuHrx 2000—2400 ™. Onnaxo, m3 pac- 
CMOTPCHHA BpeMeH mpobera cHexyetT, ato mpuH 1540—2750 ™ orpaxennan u 
IpeOMJCHHAaH ROJHbL MHTepP@epupyiwT Wpyr c Wpyrom. Takum oOpazom, Ha 
IKCUCPHUMCHTaIbHEIX CCHCMOrpaMMaXx OTPasKkeHHaA BOWHAa B KayecTBe CaMO- 
CTOATCIbUOM BOJHBI He MOFia ObITS BbIeIeHa Ha 3aluMcaAx. daperucrpupoRaHa 
au Oblvya OTPasKeHHaH BOTHA 3a HaYaIbHOH TOUKOM upu x> 1540 .« cKasaTb 
tpyano. B cBa3u c TeM, 4TO B OONaCTH HAYaIhHOM TOUKW He HabTIOMAaeTCA Ka- 
KMX-1N60 M3MeHeEHHM OcoOeHHOCTeH 3amucu, KOTOPHIe MOTAM OITb BI3BAaHbI 
uutTepdepeniuell OTpamkeHHOH W OpeloMieHHOM BowH, Oonee BepoATHO, 
yTo upH x->1040 ™ perncTpupyeTcA TOABKO OfHa MpPeMOMIeHHAA BOMHA. 
CiucloBaTeibHoO, TeopeTM4ecKve aHHbIe O HAaIMYAM YTKOH OTPasKeHHOH BOJI- 
HBL 3a HAYAIbHOH TOUKO!M, BONM3H Hee, NO BceH BePOATHOCTH, He MoATREp- 
KMLAaOTCA JaHNbIMM DKCIePHMeHTAa. 

OrcytcTBue OTpaxKeHHOM BONHEI Ha IKCHCPUMeHTAIbHEIX celicMorpaMMax 
3a HawalbHOM TOUKOH, Ha HEKOTOPOM paccCTOAHMA OT Hee, MO?KET OLITh OOBAC- 
HHO TeEOPeTHYCCKHUMH jlallHbIMH. 

Takum oOpa30M, conmocTaBleHue J[ByX TeopeTM4¥eCcKHxX cuocoboB Apyr c 
JIpyroM H C OKCIEPMMeCHTAIbHBIMH J[AHHEIMH WOKAasbIBaeT CeyIomee: 

1) Jlo natanbuol TOUKM JaHHbie 06 ocobeHHOCTAX OTPaKeHHOM BOJRHI, 
NOMYYeHHHe B pe3syubTaTe TeopeTw4ecKHX pacueTOB AJA cayyaH TBep_ow 
yupyrou cpejb, OcTaTOUHO XOpoOWO cormacyloTCA Cc DKCHePMMeHTAaAIbHHIMH 
jlauHbimMu. PaccmotpeHue TeopeTaueckux celicMorpaMM Ha HeKOTOPOM pac- 
CTOAHHH 3a HaWaTILHOM TOUKOM DOsBomAeT OOLACHUTH OTCYTCTBUE OTPasKeHHEIX 
BOJIH Ha IKCUEPUMEHTAILHBIX CCEHCMOrpaMMaXx Ip Tex *Ke YauwenuAX OT MYHK- 
Ta B3pbhiBa. TeopeTaueckue jlaHHble O HAIMYMM OTPasKeHHOM BOJIHEI 3a HAaYaNL- 
HOH TOUKOH, BOMM3H Hee, He NOATBEPHNalOTCA IKCHEPMMeHTAIbHBIMH MWan- 
HbIMH. 

2) Jjauublie TeopeTMYeCKUX Pac4ueTOB [IH AKYCTM4YCCKOTO CHyuan, Korga 
YYUHMTHIBAINCh TOAbKO TMpoOJOUbHbIe CTaWWMoHapHbAle KONeOaHHA, COBMAaaiwrT 
© DKCHEPHMCHTANIbHBIMU J[AHHBIMM W TeOpeTM4eCKHMU pacdeTaMyu JA CaywaAv 
TBEPABIX cpe TOTBKO Ha WuTeppane O—500 ™, Korgqa BuMAHHe OOMeHHBIX 
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BOTH HeBeNKO. B aHTeppaze o0O0O—1200 stm TeopeTmaccKuC jaHHhIC 
PaCXOHATCA C IKCIEPHMCHTOM H TeOpeTM4eCCKUM pacueTOM AIA TREPAOM CpeyEr. 
lJoyo6Hoe aBsenne MomerT OHITE OODACHEHO WIM UCKIIOUeHUeM 13 paccmotTpe- 
Hua OOMCHHBIX BOTH THA PiP2S$2Pi, HHTeHCHBHOCTh KOTOPHX Ha 3TOM HHTep- 
Bale YBCIMGNBAeTCA HACTObKO, YTO OKA3biBaeT BIMAHHC Ha WHTCHCUBUOCTH 
CYMMApHO!! OTpasxKeHHON BOWHM, WI pasHuyeli B koaPPunnentax orpakenusA 
naa Bonus /:P?;, Pasuwya B Xapaktrepe yOuIBaHAA Cc paccrosHHeM AMIIATY JI 
BOAH, PacCUUTaHHbIX ABYMHA TeopeTHYeCKUMH cmOCcOOaMH 3a OOJaCTbO Haqab- 
HOH TOUKH, TarwKe mower OnITh OODACHCHA OONLUIMM BUMAHMeM OOMelLUHXx 
BONN THOa PiS22/1 Ha AMMALTYAL OTPAaKeulloll OT TOHKOLO COA BOMUBI B WLau- 
HOM j\Walla30ue paccTOHHHH, a Take TEM, YTO KOIPhuywenTH oTpaxkcnns17 
Waa Borne YP) pasnwaunl JIA TREPAbIX HW AKMKUX cpen. 

CaeqyeT OTMeTHTb, 4YTO yKazaHnube pa3siMIA B pesytbTaTax TCO peTH4e- 
CKHX PacdeTOR, NOUYIeHHEIX AWA akyCTMYeCKOrTO cuyyan WM TREpHou cpenH, 
WH ORCHEPHMCHTaAIbHHX JaHHBIX JO HaywaJIbHOH TOUKH neBelukH. B cBaBe ec 
STHM AA OICTPHIX KAYCCTBCHHBIX OLCHOK U3MCHCHHA AMUIMTYIBI BOUBI C pac- 
CTOHHHEM JO HavaibHOMW TOUKN, pH OAW3KUX K paccMOTpeHHOMYy mpuMmepy 
WapaMeTpax Cpejbl, MO*KHO HOIb3OBaTbCA MOPMYMaMu JH akycTMueckoro 
ciyyan. da HayaIbHOl TOYKOM pa3siMqA BR XapaktTepe W3MCHCHUA aMMIUTYI 
BOJU, PACCUNTAHHEIX [IH AKYCTMVeCKOTO CAyyaA UW TBeEpPOl Cpe, BeIMKM. 
Tlosromy 3a HayabHoli ToUKOli AAA pacueta amnuuTyy clelyeT ACHOMb30BaTb 
NpeCAKCHHBIT MeTO CYMMHMPOBaHHA BOTH, paccuMTaHHBIX [WA crydas 
TBEPTHX cpeyl. 


§ 5. COMOCTABJIEHHE TEOPETMGUECKYX CEHCMOrPAMM 
HPOOJIDHOH BOJIHBI, OTPASKEHHOM OT TOHKOTO CJION 
MW OY TWOJLYTPOCTPAHCTBA 


lipenctranasito HHTepec BbIACHATh XapakTep pa3iH4n © WWHAaMHa@eCKHx 
ocoHeuHOCTeH BON, OTPAaAeHHEIX OT TOHKOLO CUS M OT TLOsMyupoctpauctsa, 
Ip O{HWAKOREIX TapamMetpax cpejl. B caa3sn c arumMm Kpome TeopeTMuecKHx 
ceHcMOrpaMM, OCOOcHHOCTH Koroppix GpuT paccMOTpeHHE B IpenEyLymNx 
naparpadax, Ob paccyHTaHbl CelicMorpaMMBI OTpasKeHHBIX TIpOOMbHBIX 
BOJME LIA CILYGaH, KOT{a TONKA COM 3aMcHCH rpannnei IOAYUpOCTpaucTBa. 
Cpanneune rTeoperiuecKHx CciicMOrpaMM BONH, OTpaskKeHHBIX OT TOHKOFO 
canon ty (pur. 7) W OT rpamunl uowynpocrpanctBa fy (pur. 12), no3sBouser 
CHEMATh BEBO O BILNAHML TOHKOLO CIOS Ha OCOOeCHHOCTH HpOONbILIX BOIIH, 
oTpaxkewHbIxX OT ero KpoBun. ComocraBueHwe TeopeTi4eckHx ceiicMorpamMM 
NOKAZANO, ITO LO HAVANbHOK TOYKI WpOOAhNOH MpeNTOMcICHHOt BOILHEI P PoP, 
ocobenHocTH Banvcn O6eHX BOTH B OCHOBHOM CXOHEI, a 3a Hatampnoit 
TOUKOH pas Hb. 

‘lo HatanbHoll roukn MopMa Banuen OGenX BOIL OCTaeTCA HeN3MCHHOII 
(pur. 7, 12,5). Amomury;wr peex bas Bonu fy it ty UaBHO yOnIBalOT © pac- 
crosaiiem, Ha mmreppane 0—-1200 . amnunryyer o6eux BOUH ymMenbIarTes 
outHaKono (np 1,6 pasa). Pasnnaist oco6ennocreit 3anucn BOE t, uty Jw 
HAVANPHOM TOUKI BaKIOUAaIOTCAH B HeCKONDKO O6NbMe AINTeBHOCTH KONCOA- 
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HM BOHHE ft, Ho B HeECKOMBRO OOUbWHMX AOCOMIOTHHIX 3HATeHHHX AaMUDHTYA 
aroit BomHbt (A; / Ar, UpwMeplo paBHo 1 ,2—1,3). 

3a wadaNbNoii TOUKOH B HHTepBase paccrosnul 1800—2000 ™ dopma 
ZallHCH, jJIMTe@JIbHOCTD KOseOaHuil, XapakTep H3MeHCHHA aMWINTy, C pac- 
CTOAHHeM ONHAKOBH aA oGenx BomH. IIpu x > 2900 m ocoGeHHOCTH BOTH 
i, W ty 3HAYNTeNpPHO OTAMUALOTCA pyr oT Apyra. Mopma sauncn obenx BoOWH 
uenseTes ¢ paccrosuuem, [ua o6elX BOI XapakTepHo 1cyesHOBeHMe Hadadib- 
HOH Pasbl KomebaHAH, H3- A, 
McCHeHHe —- WallpaBenyst serait 0M 
BCTYHHEHMA BOTH,H3MCHE- 299) ¥en 
Hil€ OTHOUICHHS AMILIATY 400 
pasIHoHBX fas. OyHako 600 
w3aMenenHe PopMol sannen 800 
ROUHEE fy, mpn yaanennn 0 


or HeTouHHKa Bos6ymae- 400 
400 


1600 
1600 
200 

2200 


2400 
cTa M WpakTHACCKH I 2600 


vk 
Vin 
OCHOMHCHA LOMOMAHTEIb- yep VNR 
HBIMH QIKCTPEMYMAaMIL 3999 vA 
(pur. 12). Coornomenne 3209 “yy 
AMITMUTY ], passU4HEx (as 3400 AN 
1laBHO MeHseTCH Cc pac- 600 
VN 
cronunem (pur. 8). Hast- 9800 
OOUbmHe pa3sIM4HA RP 4000 ~~ 
| 4, 

dopme ,koue0anHaA ‘ BOTH a 
4400 
ft, W ty oTHOCAHTcH K - AA. 
; 4600 He: 
TpeTbeii dase (pur. 413). 

Tpapunn amnuauryq nr. 12. Teopermaeckad  celicmorpamMa =‘ Ipo{OBHON 
A-=- A(x), mocTpoeHHEte BONHI, OTPAKCHHOM OT TpaHHE NOAyMpocTpanctsa. 


oS 


Ulli HKogeOalnMit Metec 


3HauMTelIbHOe if MeHec 
peskoe, YeM ‘IH BOJLHBL 


t, Wopma Kosedannst 
BONHBI fy WOcTaTOUHa Upo- 


JH BOJIHBI ty, XapakKTe- 

pusylorea Oosce mpocrod dopmon (bur. 10). Han6onmpmue pa3siimuHnH B 10- 
BeMeHHM rpa@uKos A = A (x) WIA BOAH fy Uy OTMEUAIOTCA AIA AMILIATY TpeTbeLi 
hasan (ur. 10). AMnauTyabI BOWHEI fy MeyueHHee yOnBawr c paccToAHHem, 
YeM AMIIIMTYTB BOUJHEI ty. Tak Ha WHTepBase 4800—4500 m aMmuJIMTYyIB 
nomunt ft; yOrBaioT B 6,0 pas, a BOmHEI tf, B 4 pasa. Buarofaps MeqienBomMy 
il H€3HAUNTebHOMY H3MeCHCHAIO POPMBL BOMHEL WH MeHbIIeMy yOniBaHiio0 aMuJIu- 
TY, B PYAKIVIM paccrOAHMNA, KOppeAANWA BOWHEE fy, 3a HavasIbHOl TOURON 
Gouce yeroiunpa, YeM KoppenAnaaA BowHE ty, Ecam BomHy ty 3a HavaJIbHou 
rouKOn upn «> 2400 ™ mpakTHUccKH TPyAHO BBEIeCNATh Ha 3allcAXx, TO 
BonHa fy 3a HavaIbHOM TOUKOM MOMKeT OBITh IerKO o6uapy7Kena WH mpociie- 


mCHA, 
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Takum o6pasom, CoBpMecTHoe paccmMoTpeHne tTeopeTm4uecKux celicMorpamMM 
IIPOJONBYEIX BOJH, OTpasKeHHBIX OT TOHKOTO COA HW OT NOwyupocTpancrsa, 
iOKa3sbipaeT Cuielyloujee: 1) 0 HayaNbHOM TOUKN WuHamMNyecKHe OcobeHHOCTH 
OTPasxKeHHBIX BOTH f, WH tg B OCHOBHOM CXOJHBI, T. €. TO HavaybHOM TOYKH 
TOHKUH COM WpakTHYeCKM He BIIMAeT Ha OCOOCHHOCTH BOJIH, OTPasKCHHBIX 
OT ero KpoBun; 2) 3a Havabuol TOUKOM ocobeHHOcTH B3alvcH BONH ty u ft, 
pasmuanbt. Ilpuuem B OCHOBHOM pa3uIN4MH OTHOCATCA K OOmacTH TpeTScit 
ash KonebannA, B Upesedax KOTOPO BOHA, OTPaxKeHHAA OT KPOBJIN TOHKOTO 
CHOA, OCOHKHeHA HHTeppepentinen c oOMeHHOH BomHOH P,S,.P, (pur. 413). 
Takum o6pa3om, 3a HavyabHOlt TOUKOM TOHKMI CHO BIAAeT Ha oco6eHHOCTH 
BONHBI, OTPaKeHHOH OT CFO KPOBJIN, YCIOAHHA XapaKTep BalluCcn ITOH BOE, 


X= 2b Lim 


¥=2700 


x- 2600" 





@ur. 13. Cotfocrapienne opMbl sanncm BOUH t,he. Ilrpuxopaa 
AMHUA — C€HCMOrpaMMAa BOJIHE ¢,, CIOMHAd WMHNA — celicmorpaMMa 
BOJIHBI f,. 


3AKJEIOURHUHE 


1. Upeyuomena mMeToquka pacueta Teoperm4eckHx celicMorpaMM BOJ, 
BOSHHKAaIOMUX B TOHKOCJIOMCTHX cpejyax, OCHOBaHHaH Ha CYMMHpoBaHuMu 
OrpaHH4eHHOTO YAC1a BONH, AMUNUTYAL KOTOPHX PaccanThBalwTcA 10 PopMy- 
aM, WOJYYeHHEIM AA TBepAHX yNpyrux cm0eB 3HadATeIbHOM MOMHOCTH. 

2. CopmecTHHi ahalu3 KMHeMaTMYeCKUX HW [MHAMMYeCKUX ycOBA CyM- 
MMpOBaHHA NOKa3zasl, ITO UpH CMOKeCHHH HY7KHO YURTHBaTh HeboNbMOe IHC- 
10 BOJH. 

3. Meroyquka nocieqoBaTexLHOrOo CYMMUpOBaHWA BOI WO3BONAeT B je- 
TaIAX W3Y4NTh PU3UKY POPpMUPOBaHWA BOJIH B TOHKOCAONCTHIX cpelax, Oe- 
HHT pOJIb OOMCHHHX BOTH, ONpeAeCIHTb KaKWE THU BOJIH Wa KAKMX HHTep- 
BawaxX OMpeeuAOT AWHaMMYecKMe OCOOeCHHOCTH CHOMKHEIX CYMMAPHBIX BOJIH 
B TOHKOCJONCTHX cpejax. | 

4. IpeyaaraemaA MeToAUKa WO3sBONHeT paccuuTaTbh TeopeTu4ecKkue Ceil- 
CMOrpaMMHl JIOOHX BOJH, BOSHUKAWMUX B TOHKOCIONCTHX cpeax, OTparkKeH- 
HHX WM TIpeJOMJICHHHX OT TOHKOTO COA, Upomenqmux wepes TOHKUM col - 
OTpa3sHBMuUXxcA oT Oouee rayOokKHX rpaHuIl paskemta, u tT. MU. 
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5. Ipeymaraemaa MeToquka He aeT BOSMOHKHOCTH B O6HICM BHjLe HAXOJITh 
3aBHCHMOCTH aMIIMTYAb CYMMapHOH BOWHEI OT WapaMeTpOB CPpe/lp. OTH Wan- 
HEI€ MOFyT ObITL MOLYUeHH! TOMbKO Wocse WOCTpoeHHA celicMorpaMM CyMMap- 
HOM BOHBI. 

6. Vicnonp3sya MeTrowquky WocteyopaTesbuoro CyMMHpoBaHAn BOUH OBI 
IpopeweHbl TeopeTM4ecKHe pacdeTh WIA OAHOTO yacTHOrO CJyaaAd CTpoeHHA 
cpeqbl HpH cOOTHOMeHHAX ckopocTeil pacHpocTpaHeHuA MpoOOUhHbIX BOWH 
Ha rpahullaX TOHKOrO COA H okpyKalomeli cpeAbl JOBOAbNO pacHpocTpaHen- 
HEIX B peawhHEx cpepax (Vi/Ve= 0,9; Vo/Vs= 1,4). Pesynpratht pacueTor 
Onin comocTaBleHh © TeEOpeTHAeCKHMA pacieTaMy [IA chywaA jKUJLKOW Cpejthl 
MM aHHbIMH OKCIepMMeHTA. 

7. PesyibraTh TeopeTM4eCKHX pacdeTOB XOpoHlo corsacyloTcaA ¢ JRCIE- 
PHMeHTaIbHFIMH J[AHHBIMH }{O HWavyalbHOM TOUKM TOMOBHOH BOTHDI PyPsP,. 
PesyabTaTH TeOpeTMyeCKUX pacueros, MOJYUeHHble 3a HayaNbHOH TOUKOH, 
BONU3H Hee, pacXOAHTCH C aHHbIMH IKCIEPHMeHTaA. TeopetuyeckHe pacueTbl 
WOZBOIAHIOT OObACHUTh OTCYTCTBHE OTPasKeHHHIX BOUH Ha OKCHeCPAMEeHTAaIb- 
HBIX CelicMorpaMMax flaueKO 3a HavabHOU TOUKOH. 

8 Conocrabienne ¢ TeOpeTHAeCKUMM pacueTaMH WIA aKyCTHAeCKOLO cquLy- 
ya WoKa3ai0, 4TO IpM pacucTax AA cyuaH TBEp ABIX Cpe Ha6monaeTcx 60- 
yee peskoe H3MeHeHHe AMILINTYALL BOMHEI C pacctosuuem. fo HawaJIbHolt 
TOUKH yKa3zaHHble pasiwuvA B XapakTepe WsMeHeHuA AMUJIMTYA HeBeIUKH, 
a 3a Hataibuol TouKol 3sHaunterbuBt. Nostomy popMyuaMH [iA akycTH4e- 
CKOrO cyyad jin OM3KuX K paccMOTpeHHoOMy CiTydaro cpef, MOMHO UOIb- 
30BaTbCH TOKO JH DOWyYYeHHA KavecTBeHHbIX TipeycTaBaeHun oO wsmeuc- 
HWAX AMIUAUTY .O HaxatbHOH TOUKN. 
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a3iesa. B c6.: «B a 
pasy ne «Boupocnt jwHamuyeckoit TeCOPpHN paclipocitpanenun celicmuyecknx 
BOAHY). IT) Jb., Pocromtexusgat, 1957. 


- Hh. Hrxospaes. Mar c 0 
. Maremarwyucckan o6pa6orKa pesy-IbTaTOR H3MepenuH. THTT II, 


1950. 


~o el. He Mauuuospenan. MetToquka mocrpoenua TeEOpeTHYCCKHX CeHCMOrpaMM. 


im : : 3 *hYI j ve 7 : 
3 c6.: «Boupocsi AMMAMHYCCKOH TCOpHH pacupoctpanenuA cciicmMMucCKHX BOJLH» 
I, Ji., Pocromrexnsajat, 1957, | 


ee HA ; : : \ TO; 
{1MadnuospeKkag. R MeTOAUKe pacueta ;{HHAMHYCCKHX ocobeHHOCTeii 


CCHCMHYeCCKHX Bou. H3B, AH CCCP cep. reodus. 1957, Na 4, 


- Ul. C. Bep3ou. Hexoropsie BOUPOCHE HHTepUpeTanun Yroxorpaposw oOOMeHHDIX 


BomH. Hacer. cOopnuk. 
He Gx Bb 0 Mk 

C. Bepson. 06 usmenenun ¢ PaCCTOHHMCM AMEANTY,L BOUH, OTpayKeHHEX Ov 
tonKoro cox. Hacr. c6opunr. 


-M. HW. Pag-Xasruaag. 06 OCPCHHCHHH HaGJtO;kC HHbIX AaHHBIX TipH woctpoeunn 


rpaPHKOB U3McneNHA aMNAMTY ceitcMMeCKAX BoA ¢ paccTosunem., Tact, cOopHak 
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I 
1959 e. TPY]bBUHCTHTYVT 3 OUBHKH 8EM AM N36 (173) 


H.C. bepson 


OB W3MEHEHAM C PACCTOAHWEM AMILIUTY TT BOJTH, 
OTPAIKEHHDIX OT TOHKOLO COA 


IIpuseyenn upudsxKcHube opMyibl Jia OWeHKI WsMeHeHUA C 
pacCTOAHHeM aMILITy A OTPasKeHUbIX BOI, COOTBETCTBYIOUMIX TOHKOMY C1010. 
B hopMyzax WCHONb3YIOTCA BhIPWKeHUA, MONYYCHHBIC [1H Koop PulHeuTOB 
OTPakeHHA UNOCKUX CTANNOHAPHHX CUHYCOUAAILUNX BOI OT TOHROTO 
SKHAKOTO CILOM, pacNouoKeHHOTO MCAKy WAAKIMH WOTYMpoOcTpancTRaMy 


ilo HacToamero BpeMeHM NOKa elle He WOMyYeHO CTpororo peillenAA saan 
06 oTpaxkeHHM MpOAONbHBIX CelHCMM4YeECKUX BOH OT TOHKAX TBEPAHX COCR, 
3aneraiomux B TBepfoii cpeye. IpuOamxKenHan MeTOHUKA pacueTa TeOpeTA- 
“eCKHX celicMOrpaMM [JH YyKa3aHHOTO CTpoeHHA CpeAbl Up HMITyTbCHOM 
ucTounHke upexaomena C. II. CrapozyOposcnon [4]. dra mMeToquKa 103B0- 
eT paccuuTHBaTh TeopeTHYccKHe ceMcMOrpaMMbl Ip pasIM4HbIx COOTHO™ 
{eHUAX MapaMeTpoB cpe H 3aTeM 0 CelicMorpaMMaM H3ydaTbh UsMeHeHne AM- 
HAMHG@CKHX XapaKTCPUCTHK CeHCMMYeCKUX BOTH C pacCTOAHIIEM. PacwerTb! 
110 DTOM MeTORUKe He OYeHb CAOMKHEI, HO BCC KC FPOMOSAKH. Ilootomy mupeji- 
CTABAAeTCA HemrecooOpasHbHIM JIA WpHOAMKeHHOM ONCHKH USMCHeHHA AMIE 
Ty], © paccToAuueM UpuMenuTE Soszee mpocTolt cuoco6, OCHOBaHHHI Ha pac- 
CMOTPeHHM OTPAKCHHA WNOCKUX CHHYCOMAATbHNX BOAM OT TOHKOTO AAAKOTO 
CHOA, 3AKMIOUCHHOTO MCKAY WBYMA KUAKUMY WO.TyUpocTpancTBaMa (akycTH- 
yeckuit curydaii). Takoit MoAxXo, He NO3BOAAeCT DOMYAMTh WOTHOTO MpeAlcTan- 
HHA O TOBCHeCHHM aMUATy, CeHCMiIaeCKHUX BOTH, OTPasKCHUDIX OT TOHKAX 
CUOeB, UO CHCLYIOWNIMM OCHOBUHIM MpwainaM: 1) KOIpPPUUHeHTH OTPaKeHHA 
LONH OT TpaHH, MUAKMX Cpe OTAMAAIOTCA OT KOIPMHIMEHTOB OTPaKeHHA 
BOIH OF rpauu TRepAbIx cpey [2]; 2) UpM yraax WanenMA BOWUEL, 6ONEMIMX, 
yeM UpefeibHHil, PopMa UMITyIbCHOM OTpPaxkeHHOH BOAHLI U3MeHHeTCA, H 
AMIJMTY (a BOMHBI 3aBUCHT He TOUbKO OT MOy1eH KOIPPUMAEHTOB OTParKeHHA, 
HO H OT apryMeHTOB KoMMIeKcHEIX pyHKuul fy u fy [3]. Tem we mMeHee pac- 
YeTH AMILIUTY, OCHOBaHHHe Ha HUCHOMb30OBAHUA dopMy Zia KooppunUer- 
TOB OTpaxKeHHA B aKYCTHYECKOM CLyYIae, WOSBOAAIOT Ce1aTh HCKOTOPHIC oueH- 
KW W3MCHCHEA aMIUTYR BONH C paccTOHHHeM. ITH ONECHKH MpeAcTaBIAT 
wuTepec TiaBHhIM OOpas0M JIA YyrOB WaheHAA BOAHEI M@HBINHX, YEA! 
npeyenbunit. B uactoamet cTaThe paccMaTpMBaetTcr ykKa3aHHblli UpH- 
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ONWKEHHEIM cmoco6 pacueTa M3MeCHCHUA C paccTOAHHeM aMIUJIATYA BON, 
OTpasKeHHHIX OT TOHKUX cuoeB. J|TH IpuMeHeHuA 9TOrO cHOocoba noONy- 
YeHH BhIPaKenaA IA KOIPPAWMCHTOB OTPasKCHHAH BOMH OT TOHKHX JKMTKUX 
COCR, PACHONOVKCHHBIX MECH TY MMAKUMM NMOMYUpOCTpaHcTBaMH Cc pa3sn4- 
HBIMH CKOPOCTAMH MW IOTHOCTAMH. 

Pacuemuaa Gopayaa. Jana NpHONMKeEHHOM OUCHKM H3MCHCHHA AMUAMTY bt 
BOWHBI, OTPaexkKCHHOM OT TOHKOTO CJIOA, C U3SMCHEHMEM PaccTOAHHA Z OT UCTOU- 
HWKa, BOCHONb3yeMcH MOpMyJaMuM JIA KOOPhAMeHTAa OTPAKeHHA WAOCKOIt 
CTalMOHapHOH CHHYCOMAaIbuOM BOAHLI OT TOHKOFO COA B AKYCTHGCCKOM CJy- 
aae W BBeeM B HUX KOIPPUNMEHTH, YUNTHBaOMMe WepeXojs OT WOMHOTO BeK- 
TOpa CMeIeHHA K ero BeEPTUKAIbHOW COCTaBAAOMell, pacxosKyenue cepnyc- 
CKHX BOJH HW TOTOmeHue BONH B Cpefe, NOKpHBatwulell TOHKuM cao. IIpu 
TaKOM IIpeAcTaBJeCHHH 3aBMCHMMOCTL aMINIATYAH BepTaKatbHoW CcocTaBsA- 
eH CMeMjeHHA OT yruia HaseCnhHA MosKUO 3anNMcaTh B BuyLe 





ee) (0,) COB 0; ms 
A. CRON (1) 


rie 9 (0))— Koshdrmiuenr orpamkennsy waTocKoit CHHYCOHJQJILbHOM = BOJINAE OT 
TOUKOTO CHOA, 38aBNCHINM OT yrua 9, nayentnsy Bohl Ha rpaHniy cstost, 
cos 0, —— MHOKUTCHb, BBOLUMBIN js Wepexoka OT WOTMOTO BCKTOPa CMCHICHHA 
K CPO BepTHKAIIbHO COCTAaBIAIOINCH, 6 — oma jWoina uyrn chepnaeckoii 
BOAHBI, COCTOAMIaN U3 ByX VacTel: OT HCTOUHUKA AO OTpasKaloulen rpanninet 
1 OT TpanUuTH oO npuemunka, / (6) — Pyunnus pacxow Teun, paBuasn B cayyac 


cos 8, ’ 
HOTIOMCHHH B TMOKphiBalomell cpeye, e~*> — yen, VUUTHBaIOIUIIN MOTHOHLCHHC 


Bb YKa3zannon cpeyze, C — nocrosnnasn. Uloycrasasa svayenna 6 u /(8) B dop- 
MVa1y (1) upeazctabuM ce B BAe 





OTHOPOAHONM Cpetbl BesIM4HHe 6 =. ®— aMIVJIMTy (HEIN KOvmOMNMeHT 





(0 ) 2aH 
een , a cos? Gye cos O% (2) 
Hout 
all 
A == Cy (9)) cos? Bye 008 & (2a) 


rie Cy — mocrosnnas. 


Aust BEIYMCHeHUA 3aBycHMOCTH amuarytet A or yVruia UajleHAH WAN OT 
paccTOAHHA X HeoOxXOAHMO 3HAaTh 3aBNCHMOCTH KOIdmnNMeHTA OTParKeHH 
0(0,) or yrna uagenus 0). 

Sasucumocms o = o(8;) 6 cuyyae, RKozda cpedui, pacnoso»mennsie no vbe 
CMOPOHbL OM MOHKOLO CAhON, XLAapakmepusyiomca OOUHAKOEIMU CKOpOCMsamU 
i NtomHocmamu, OOO3HAYHM CKOPOCTS H MJIOTHOCTA B Cpemax, OKPy Kalo x 
TOHKHIE CHOW, vepes V; wu o,, a ananornuHEle {lapaMeTPLI B TOHKOM cialoe — V, 
I f., OTHOMeHHe cKopocteli V,/V.-=n, orHomenne mmorHoctelt 0, / po = k, 
MOWHOCTh COM —/, WINHY BONHBI B MepBom cmoe-——>,. B cratbe [4] na 
OCHOBANAM anami3a (opMys, NosyseuHbIX Pancem [d], woKa3zaio, qo 2aBH- 
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O6 uamenenuu amnaumy@ 60AK, OMpaHCeHHELL OM MOHKOcO CVA 109 
CHMOCTb MOLY KoaPPunBetta OTpakennA |o| or yraa nagenua 9, BOuHBI 
ia TPaHUILy COM MOVKHO UpelCTAaBUTbh B CMekyOUeM BUC: 
a. pn yruax 9,, wenputHx, dem upewenbpupit (sin 9, <n) 


| k? (n® — sin* 0) — cos? 6; | 


1p | = SSS Sa 
Van? cos” 6; (2? -— sin? 0,) ctg? Ge V n® --- gin? a) +- [cos® 6; + k?(n* — sin? 9,}? 


(3) 














6. Wp yrae 9,, panHomM iWpeqeubHOMy (sin 8, = n) 
Tl eee 
oy Vi—n’ 


p| = eee 
Vf een) (F) 


©. Upu yrue §,, 6ompiiem, weM upowenbHBi (sin 0, > 7) 
k? (sin? 6, — n?) + cos? 9, 


; (4) 











V we cos? 0, (sin? 8; — n*) ctg? Ss V sin? 0 — ni) +- [cos? 0, — k? (sin? 0;— n?)]? 
(9) 
Hlouaras uv dopMysiax (3) —- (0) BemMmaMHet 
k,n, &/}, — UWOCTOAHHEIMIT MH 3a,aHHbIMH, 
MOFKHO OUpeeIHTh 3apuncwMoctTh Kosh pr- 
weHnta oTpakcHHs © OT yriia lajleHUr 0,. 
Ha nr. 1 B KavecTBe WpHMepa UWOKasaka 
KpuBas 3apicumoctu @ == 9 (9,), Bbrate- 
doennay cuir anasenmit k= 1, n= 0,0 n 
[/h,>- 0,3. Ws pacemotpenna K pHBOH BHII- 
HOWTO UPI Y BOsUICHMHL VEuta 1a lena Q.or °° 
yas slo O°, KosPDHuMWeHT OTPAKeHMA 
‘MoNoTONMO Rospactaet or 0,52 xo 1,0. QZ 
Rasucumocmh o=-O(9)) ¢ cayuae, gi 
KOCOa Cpedbl, pacnosvncenHele No o6e cmo- eae ae ae = 0 6 
POL VIN MOHKOCO CAA, LA paRMe pu3sy- 
OMCA PAZINMHBLMIL CKOPOCMAMU U NALOM- 
noemamMu. lpn oTHx YyeOBUAX  pellle- 





Mur. 1. Tpadurn nsMcncnna Kooppu- 
IMeHTa OTPakcHHA TmTOCKMX CTAaHO- 

7 _  - HAPHNX CHHYCOM.aIbHNIX BONH OT 
ume 3aclauH «6000)|«(OTPAWKCHNA =«WLOCKON pon goro cHOMm B 3ABHCHMOCTH OT yrsa 


CTANMOHAPHOH BOJLE OT TOHKOTO CJIOA © MaqrHHA BOSH 0, AA cayaaes, Kor- 


V4CTOM MHOPORParuplx oTpasKeHHli BUYTpH Aa CKOpocTH B cpenax, PacnoTOReH- 
HIIX 10 O06 CTOPOHH OT CJIOA, PassTy- 


CHO MOFRTLO ILOJLY UMTH TeM 7Ke HYTEM, 
Her (KpHBad 1, n = 0,9, q =90,7) Hu 
)} 


uro uoB PO] gar calydad, Kora cpe- 

: Korma OHM OMHAKOBLI (KpaBan -, 
‘bl, NOKpbIRAIONIC HNO TCTHArOINAe ag = 0.55 
TOURHU COH, XapakTepH3ytoTcA OWMHAa- 
KOBBIMH wapametpami. He UpvMBodsH BBIRMaqOK, 3alfHIeM HOUYUeHHOe BbIpPa- 
SkeHhe CUE KoDPMUMNCUTA OTpaKeHs B KOMILICKCHOH dope: 


( — fi \ ctg al +i (ee. Prtz_\ 








es A a Pe Pada pods (6) 
> a amma as ae 
( ee | ety agl +i Ga at a) 
Gs Po P39 Polls 
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a i a 


tt } 
rile a; = == cos 0, Beangunn 6, 1p epewax 1,2,3 cBasann 3sapuceMucrpR 


I 








sin8; = Vy Sin Oy Ve sin 0, V1 
Sin Oo Vo Sirk Os z bs : sin 03 = V3 


Beestem oGo3nauennsa 


Vee Ss. ee i, WE: V3 a, 
oe A, ne a Ree (7) 


Hyerh gaa oupejestennoern Vy o> Vy M, G.1e,toBaTeapno, g >> nm. Wpw yraax, 
MCHBITAX “MCM NPCiCIbHBH Yrow jut cpeq 1 wu 2, 1. ce. upn sind, <n 
i d = ? 
BCHWMMHBE G2 i ds — TencTBuTetbHBle. [lpw yraax, GObUINX, YeM UpeTenbUETH 
yroa Waa epeq 1 u 2, HO MenBIIAX, UeM UpeqenbHBi Vrom WIA cpen 1 wu 3 
7 r “3 
. Boe, 
T. ec. upan< sind, < 7) BeHHWaHa d,—MIMMMAaH, a @3 — jeicrBATempias. 
Hakonen, up yruax 6,, O67bIHX, 4emM NpeAeNDUELiI yrolk jin cpen 1 uw 3 
° 7 
(sin > =) BOMMHHBE A; WH @3;-—-MuMMBIe. [Ipon3poan mpeo6pa3ozanusn 
aw = 
M MONCTABIAA OOO3NAYeHHA (7), MO*KHO MpeqcTaBHTD (bopMymBl cA MOJLY JISt 
Kos@unuenta oTpawkenusa B cexywomumem BAe: 
a. pw sin, <n 


$e 


Sasa 
: i —— pe ess ae ee 
(n® — sin? 0,) (gm cos 0,—- k Vri— q? sin? 0,)2 ctg? (= V n2 — sin? 0) 4. 














Ip | = = 
2 in2 , ! Le Spe af onl See ats 
(n? — sin? 0,) (qm cos 0+ k Vn? — @ sin? 0;)2 ctg? (= V nr? — sin? a; | ge 
SNe a Ne a ee 
= bt [cos 0,V n> — g? sin? 0; — kqni (n® — sin? 6,)]2 (8) 





~. [eos € n® —— g? sin? 0; +- kgm (n? — sin? 0,)]2 


d . Par ; 
B yactuom cxyuae 9,°- 0 popmyaa (8) ipuanmaer BH} I: 


Zul 
(qm -- kn)? cto® Be -+- (1 — kgmn)? 


ee eres _ = 





I 


= (8. 


eee -|- (1 - Aqmn)? 





(qui -- kn)* ete? 


Oo. I[pu sin@, =n 








Sat ne ca - ~ ee ae 
J ca n?(1-—n)?2(1—-¢2) + gm V1 -- n? — kan ye g?]* 








f r | cont ‘ Ay 
af V ene 9 7. > > ra ) 
( 7 ) n® (1-—n?) (1 9?) -E lam V1 — 2 kn Vtg) 


ea. oR 
e. Upnon < sin 0, < — 
G 








a rr ee 





7 sm 


sin* : ae of Cet 
/ (sin? — n°) (gm cos Oy k Wr — GSI DP g? (- 5,7 V sin? 6: —= 1? ae 


























lp] = )/ : ae 
(sin? Oy --- 2?) (gm cos 0,4 kh Vine q? sin? @)) ete? C= Vsin? 0,-~ 2 ) 
-r [eos 0, Vn2 —qesin20, - kam (sin? 0; —n2)) (10) 
¢. IIpw sin 9, > = 
IG] = 1. (11) 
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O6 UameHeHUU AMNAUMYO BOAH, OMPAMHCHHIL OM MOHKOZ0 CAOR 444 
IIpu V,=- V3, 9; = 93, BetmanHan =g u k= m; dopmymnpr (8) — (10) B stom 
enyyae upuBolatca K dopmysam (3)—(od). [pm 3ananHom 9, mw nepemerHomM 
ify hopmyms (8)— (10) upegcrapnsior coboll BEIparkKeuns I CHeRTPOB 
KOIPPRNHCHTA OTPAakeHWs BOH OT TOHKOFO CNOA Il HX MO;KHO aHanu3npo- 
BaTb noqobno TOMY, KAK 9TO CemaHO B cTaTbe [4] jd Oonee mpocroro 
enyyan V;=V, mw py =p3. Upm sanannom 2/), um iepemennom 6, jamie 
(OPMYIHI MOZBOIAIOT ONCHHTh M3MeHeHMe MOAYAA KoadpunnerTa oTpPakenHA 
¢ w3MeHennem yria nagenna 9,. Ha dur. 1 noKasana KpuBaA 3aBncnMoctTH 
o=(0,), Bhuncnennan yia cayyat n=0,0, q=0,7, h=m=1. Vo 


rs 


— ee eee eee eee eee ee eee 







_—— 
ute 
— 


“== ann 
~~ 














g 580 1000 1500 2000 2500 3000 TOF 4000 4500 Ke 


Mur. 2. 'paduKn nemMeneHuA Cc paccTOHHHeM AMNATYAL BONHLI, OTpaykKeHHOM OT 

TOHKOrO COA JI cyaaeB, Kora CKOPOCTH B cpefax, pacnoOeeHHHXx 10 06¢c 

CTOPOHH OT COA, pasiMaBbEE (KpuBad 1, n =0,5, g = 0,7) HW Kora OHM OFNHAKOBEI 
(KpuBaa 2, n =.¢ = 0,9). 


rpapwka BHIHO, 4TO KOoPPuNNEHT OTpasKenUMA |O| B STOM CJLYYae MOHOTOHHO 


. n 
BOSpacTaeT UP WU3sMeHeHHnAn 0, OT HYJIA TO 3HadcHHst arc Sin 7 ; UpH 3HauCHHAN 


. nr . 
6, >> are sin, BeMHnHA |p|== 1. CpanHenue rpadukon, NocTpoeHHHIXx jWiA 


cnyyaeB, KOra CKOpocTH B cpeqax, pacuONoAieHHBIX 00 Oe CTOPOHb OT 
TOHKOTO COA, OWHAaKOBBI (n = g = 0,0) HM Korga OHH pasa (n = 0,0; 
q = 0,7), 1okasbiBaeT, 4TO BO BTOpOM cuiyyae BenmanHa |p| pesye BospacTaer 
c yBemmuennem §, mw OcTHTaeT mpenenbHOro 3BHayeHHA | ¢| -- 1 NpA MeHbINeM 
3HayeHHA yriuia $,, ucM B HepBoM ciry4ae. 

Ppaguru usmenenus amnaumydO ompamcHuuer 6oan ¢ paccmosnuem %. Ton- 
cTaBIAA B Mopmyay (2) 3naqcHHA (64), BLIIACICHHBIe 10 dopMysam (3)—(d) 
uuu (9)—(11) uo 3Hayennms ou H, MomHO BHIYMCHUTS TpapuK 3aBHCHMOCTH an- 
WAMTYIH OT yrua najenua §,. [Lua mepexoga or yraa 4; K paccTOANMW x 
MOPKHO BOCHOIb30BaTbCH MOpMyJoli 


xv == 2H te by. (12) 


Ha dur. 2 noka3aHbl WpUMephl TpapPuUKOB U3MCHEHHA AMIIUTY, ¢ paccToH- 
HHCM, BHIYMCICHHHX WA 3Hauennlt a = 0,0004 1/m, H == 1350 ™ auA AByx 
cnygaen: 1) 729 = 0,0. 4 =m 1, 2) n= 055; oH 071. FS 
YkasauHble MapaMerpbl cpejy, BHOpaHbl O1U3KMMM K TapaMeTpaM pea.IbHblXx 
cpey], B KOTOPHIX IpPOBOAWINCh dKCIICPMMeHTAIbHBIC UccHesoBanuA. HexKoto- 
pble pe3yIbTATh OTUX UCcueOBaLuil UpwBeAeHH B padotax [1,6]. Kak BpruzHo 
u3 pur. 2, HECMOTPA Ha TO, YTO KOIPPUNMEHT OTPAKCHUA AIA OOOUX ClyyaeB 
ROspacTacT c yBemuaeHueM yruia Najenua 0,, amnuutTyyja A WA cay4an 
n= q = 0,5 MOHOTOHHO yOnIBaeT C yBeMUeHHeM Z, a JIA cHyyan nm -- 0,0; 
q =: 0,7 Takske mpeamMynmlecTBeHHO OTMeYaeTCAH YObIBAHWe aMMJIATYIb C 
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Dt te H.C. Bepson 


SS... 8 SSS ee i 2. oe a 





PaccTOAHHEM 3a HCKJIIOUeHHeM OJ HOFO HHTepBada, re HMeeTcA HeOObIMNOe BO3- 
pactanue. YOnBanve aMHAUTY/bI C paccTOAHHeM UPH MOHOTOHHO BO3pacTal- 
meh dynKnuE M = —(h1) oObAcHACTCA BIMAHMeM PacxO*KICHHA UW WOTHOUeHRA- 
noaH. M3 mur. 2 Bayo, ato B crygae n = 0,5 u g = 0,7, yOurBanue amuun- 
TYAbE C PaCCTOAHMeM MEeHEC peskoe, YeM B cyaae n = gq = 0,5. ITo cBA3aHO 
¢ TCM, WTO upa n = 0,ou g = 0,7 Koshpuunent orpamkeuua le CHJIbHee BO3- 
pacTaet c yBeuuyennem §,, em upu n == q = 0,5, uw nosTomMy B Oombmelii Mepe 
KOMMCHCUpyeTCA BIMAHHC PakTOPOB pacxomMNeHHA WH HOrAomMennA, OOyc.10B- 
‘1HBaIOMMX YMCHbINICHHE AMUAUTY bl BOJHBI C PaCCTOAHHeM. 

OTMeTHM TaK;KC, 4TO B aHHOM IIpHMepe YMCHbINCHHC aMIMTYb OTpa- 
*RCHHOM BOMHBE Ip CpaBHATeHbHO HeOOMbIMMX pPaccTOAHHAX OT HCTOUHMKA 
(7<<1000 ) 3HaanTenbHO MeHBIIC, 4eCM UpH Oo7buiMX paccTOHHMAX 
(x >3000.«). OToT BEIBO CIpaBeAIUB U AIA Wpyrux WapameTpos cpeq, Tak Kak 
ipu HeOoNbMux yriax 4, WakeHHA BOMHEI MHA IYTH BONHE B TNOKpHBarOMelt 
cpefe Maso H3MensAeTCA © U3MeHeHHeM 0, A, CAeOBATeILHO, MaJlO U3MeCHAIOT- 
cH MYHKUMA pacxoutACHHA MH NOTIOMeHAA BOE. 

O npumenumocmu akycmuueckux PopmMyA OAA OYEHKU UIMEHEHUA C paccmos- 
HUCM AMNAUMYO CCUCMUUCCKUX GOAH, OMpAaxcHHUL om monkusr caoce. B paboTe 
[1] mpuseyxeno cpaBHenue KpuBoit 2, noKasanHoli na dur. 2, c pesyubTaTamu 
TCOpCTHYeCKHX PACIETOB H3MeCHCHHA C PACCTOAHMeEM AMILINTYNb Wposo.bHol 
BOJHAL, OTPA/KEHHOM OT TOHKOTO TBEPOFO COA, 3ameraiomero B TBEpAO cpc- 
lc C TAKHMH KC TapaMeTpaMyH, Kak ObLIN UPMUATH pH pacuere dur. 2. B roii 
ac padote jlaio TawKe ComocTaBIeHHe C IKCMePAMeHTAIbHO aMIIMTy THOU 
KPHBOK OTpaKeHuoll BOHM, 3aperucTpupoBanHolt B OOacTH paccToAHait, 
MCHDIIAX, 4emM adclucca HaWaNbUOil TOUKM UpesTOMAcHHOl BonHE. CpaBnenne 
HOKa3salO, ATO B WaHHOM C.Jly4ac CTpoennA cpexbt akycTuueckne POpMyY.IbI 
‘awoT IOCTATOWHO TOUHOe IIpeycTaBseHue OO H3MCHEHUH C PaccTOAHHeM AaMIIL- 
TY OTPaAsKCHHON BONNE NHULb Ip HeOowbUINX PaccCTOAHMAX, COOTBETCTBYIO- 
IWHX yruam najeuna 9, wopaqKa 12°. pa 60abmax yaatenuax oT ucTOUNHMKA 
akycTudeckue PopMy Jbl aor Oowec MejeHHOe YMCHLUICHHC aMILINTYA ¢ pac- 
CTOAHHOM, YEM pacueThl NO POPMy aM JIA TBeEpABIX Cpey, MW JjaHubIe 9KcCIeEpH- 
Meuta. Ilocuequee cBa3zaHo c TeM, ITO UpA BHIBOJe aKyYCTHGeCKUX MoOpMyA UC 
yirentl OOMCHHHe BOTHH, OOpasylontnecd Upw Nasenuu WpoONbHO BOTH 
Ha TOHKHH CJIOH. 

B uacToamce BpeMA ToKa eue HET BO3MOAKHOCTU UCCAeLOBaTL B OOMIeM 
BUC 3aBHCHMOCTh AMUAMTYA CCMCMMYCCKHX BOIH OT PACCTOAHMA JA TOHKO- 
CIOHCTBIX Cpe C pasIW4HOH ckKOpocTnuol juhhepennuanuent. Jlaa tTaKoro 
aHadusza HEOOXOAMMO TIpoBeCTH pac4erhi, MOUb3YACh METOAMKO, W3/107KCHHO!I 
3 padore [1]. Momo npeyqnonaraTh, 470 WIA Cpe, ¢ MocTaTOYHO pe3kolt cKO- 
pocTHOH jjupepenualwel Takoro Tula, Kak paccMoTpeHHaH B MpuMepe 
dur. fu 228 padore [1], pirogu, cyenauune B cratbe [1], ocrauyTca B cHae. 
/tua cpex c 6onee cuaboit juddhepenunanneli cKopocTelt akycTnyeckue op- 
MY Tht, BEPOATHO, flayT 1yuulec upuoO.mAKeHMe K 3aBMCHMOCTH JAH TBEpEIX 
CpC, MOCKONbKY B cpejlax co cuadol ckopocTHOH Ruddepenumannelt o6Omcu- 
BIC BOJIHbI XapaKTePH3YIOTCA MaOM MHTCHCHUBHOCTLN. 
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O6 uameHeHuu amnaumy— 60AH, OMpPAHCeHHIL OM MOHKOZ0 CAOR 113 





B 3akm04ueHHe OTMETHM, UTO Jake B TeX CIyWaAX, Korma yyweT OOMeHHEIX 
BOJH 3aBe0MO HeOOxo_qMM, YenecooOpasHo FO upoBeneHuA OOMee TOUHBIX 
pacueTOB IpekBapuHTeIbHO OWeHUBaTb U3MeHeHWe C paccTOAHHueM aMUIUTy] 
m0 aKycTH¥ecKuM dopmMyjamM. Takuwe oWeHKH BO BCHKOM CJIyyae JaloT Kaye- 
cTBeHHOe UpeycTaBAeHue 06 M3MeHEHHM C PaccTOAHHeM aMUMUTY BOAH, OT- 
pasKeHHBIX OT TOHKHX CloeB, Upw4yeM BbIWOWHeEHMe UX TpeOyeT Tub HeEOOAb- 
WOH 3aTpaTLI BpeMeHH. 
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1959 2, PPYHAbB HACTHTYVYTA OHSTKH BEMJIN M6 (173) 


B.C. Heace 


O 3ABHCHMOCTH ITPEOBJIAJAIOWM[JEM GACTOTBI CHEKTPA 
MMILYJIBCHOTO RKROJIEBAHIA 
OT GHMCGIA BAUXMUMBIX TWEPHOJIOB UMITYJIBCA 


lIpuBeyeHhl pacueTHHe WM SKCIICPMMeHTAJIbHble LaHHuble OTHOCHTeNbHO CHe- 
KTPOB KBa3HCHHYCOMaIbHHX UMIYIbCOB,HMeIOMHX pa3sHOe YHCIO BUHMBIX 
Hepnopos. Ilokasano, aro Wpeobuanaimad YacToTa cCleKTpa KoneOaHMA C Ma- 
‘THIM KOJIM4ECTBOM Hepnosos (KOpOTKOrTO MMUybCa) He COBIANaeT C BULH- 
MOH 4aCTOTOM MMITyJIbca. 


B nocuieqHee BpeMA B CelicmMopa3Belke u celicmonorun 6GorbIm0e BHAUMAHHe 
yiemneTca W3yyeHMIo CHeKTpOB ceHcMMYecKuUXx KoNeOaHuu. ITO u3syyeHUe No- 
MoraeT pacliO3HaBaHHO THIOB BOUJH, JaeT BO3MO7KHOCTL WpaBUbuO BLIOpATL 
MapaMeTph allllapaTypbl AAA peructTpalun TeX UNM AHEIX BOTH, OTKPbIBaeT 
HOBbI€ BO3MO?KHOCTH B M3y4eHHu PU3HKA pacupocTpaneHoA yupyrux BONH. 

B cBasu c co3fqanmeM CTaHWMM YCTOTHOTO aHaIN3a, OlMCAaHHOM B padoTe 
[1], 8 Uncruryte @usuxu Seman AH CCCP nosyuen 6oupmoit skcnepumen- 
TaIbUbIM MaTepwad MO cueKTpaM celicMa4ecKkux koneOaHuit, WpH4yem HeEOAHO- 
KpaTHO HaOtoqaiuch Ciy4aall, KOr{a MaKCHUMYM CIeKTpa OKasbiBascaA cMe- 
MJCHHHM OTHOCHTeIbHO MpeoOJajalomeil wacTOoTH aHadm3upyemoro Kosmeba- 
Hus. Ilocneqnee oOcToatenbcTBO 38aTpyquANO ob6cyxaeHue dKCHUCPAMeCHTAaJb- 
HOrO MaTeplalla H, B CBA3H C 9THM, aBTOp padoTH 3auAICA paccmoTpeHuem 
3ITOTO BOmpOca. 

B HacToamel craTbe UPUBOJATCH pacuyeTHHe MW IKCHePHMeHTAIbHLIe Wai- 
HBC OTHOCHTEIbHO HecoBnawenuA WpeoOsafalomell wacTOThl cleKTpa KBa3u- 
CHHYCOHaIbHOTO UMWyabCa Cc ero BuAUMOM uacToTOl. Ipumeph cucKTpoB 
aloTcA AA UMMIYIbCOB, UMeCIOMNUX PasHoe YUCIO BUAMMEIX WepHosos. 

PacueTbl CICKTpOB CileaHbl TpHMeHMTeIbHO K WMILyIbcaM B dopme 
oTpeskoB cHHyconsn} u Brita 








0 mph t <0 
: Ant : 
f(t) =) A 2 sin p—— — nz | 5 Re eT ne (1) 
0 t > Tomn 


) ChekTph UMMyAbCHHX KOUcOaHHH B PopMe OTpe3sKOB CHHYCOMAB, MMeIOIIHX pa3Hoe 
HHCIO BHAMMBIX MepHOAOB, IPMBCHeEHH TaK+Ke B KaHANaTcKOM puccepraguu A. H. Cayn- 
KoBcKoro (pone BHITHTEODH3NKA). Onsako tam ue o6cyxanca BOMpoc Oo HecoBNa- 
eHHH MpeoOsaqawmux yacTOT HMIMyJIbca u ero cHeKrpa. 
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a te eer a Se i ee et 


rie A— TOCTOAHHAA, 3aBMcHnyan OT MHTeHCHBHOCTH KomeOaHH Ht, L yyy — Woc- 
VONHHAA, BABUCALLIAA OT POPMBEI KOUeOAHMA MH OIPeMCIUTOlLA BPMs JEHCTRIS 
HMityibea, ¢ — Tekyiyee BpeMA. 

XapakrepHoit seproit wmuyspca (1) aBAAeTCH TO, YTO NepBaH LPOH3BO AHA 
(PYHRINMH, OlpexeuAioulell OTOT MiTybC, He HMeeT paspbipa B Nadas 
it B KOoHKe KoreOanns. TlostTomy on OnnKe K HMILyJIbCaM, HaOJUO;LACMBIM 
8 celicMopa3Bes{Kke, UeM HMIYJIbCHL B MOpMe OTpe3KOB CHHYCOMAL. Y BocHHOC 
paccTosHwe Me?Kly COCeqHHMH OKCTpeMyMaMIt IMITyJIbca (1) Ha3s0BeM Karky- 
IWNMCH WIM BUIHWMBIM LepHoxoM MMITyJIpca (L oe (cm. dur. 1). OTA 
POpMYIHPOBKa HAXOAMTCH B COracuH C TeM, Kak OObITHO OlpeieUAIOT MepHOjbl 
KoneOaHuk Ha ceiicMorpaMMax. Tia aHHOTO WMILyJIBCa (Laxm)o = 0,68 Tina. 
Beumanuy, oOpatuyn (7 ale Oynem Ha3bIBaTb Kak yielion MILE es 
wacTOTOH JlaHHOrTO MMITyJIbca Gale BeCUMINHY (@aunyo = = Jin (a eee mpe- 
o6uajlaomeit KPyrOBOli WacTOTOM UMITyJIbCa. 

Il UMIYIbCOB B POpMe OTPesKOB CHHYCOMALI Ollpeeienue Kawymeroci 
ucpHowa HM upeoOmayawmei KpyroBol YcCTOTHI TOM AECTBCAMO o6nrdHO TIpHMe- 
IAIOWIMMCH ONpeescHusM TepMofa CHHYCOMABI Le oe umn zz ?')) H Kpyronotr, 
TACTOTBL Op ((@...)o == o)- 


§ 1. PACUETHBIE J[AHHBIE O CIEKTPAX HMILYJIDCOB, 
WMEIOUNX PA3HOE 4ACIO BUJIVMbIX IEPHOOB 


Kar nasectuo [2], mo6yio HenepmonuiecKyio PyHKMMO, <1H000I HMILYJIbC 
/(t) MowKHO TIpescTaBuTh B BAe wATerpata Dypbe 


oO 


iW 30 \ S(o) cdo, (2) 


—OD 
OO 

rje S (@) == \ {(t)eie'dt. [Ipu srom upeqnonaraetcs, uro pynKana f(t) 
—oCo 


ylopseTBopseT youoBnAM jlipuxsitc 1 aOcOMIOTHO MHTerpupyema B OeCKOHCUHEIX 
upenentax. Benuunny S(w) o6btHO Ha3blBaloT KOMIUJICKCHBIM C€KTPOM Henle- 
puommueckoll MYHKMUNN, a adcomuIOTH > 3HadeHMe (MOjyJb) STON Be M4WHEL 
P (w) =|S(w)|—upocro cuekrpom [3]. 

CheKTpb NCKOTOPHIX MMIMYIbCOB MORO BbIPAsMTL UpOCTHIMI PopMy amt. 
Hanpumep, JWIA HMMyECOB B @opMe OTpe3sKOB CHHYCOMJBI, COCTOAINMX 13 
edIOro YHCAA NepuosoB, PopMyna JIA ONpeAeNeHMA cHeKTpa, Kak W3BecTHO [3], 
WMeeT BIL 


2 sin nwk 
|S(w* _)| = ——,——__ (3) 
rt (w mig) aie) 
w. 
re k=—" , (w* Jo — UpeoOuayaiomjan Kpyrobaxt vacToTa MMIy.j1bca, 
(umn)o 
©. 4, TeKyilad KpyTOBas YacTOTAa, M-—AHCIO WepHOLOB CHHYCOMMATbHOTO 
umuyabca. Cuektp umiyapea (1) onpegenmerca caeqyiouel POpMYNON: 
4A mn wh i 
|S (w a) | = aa areal a k2 ac oe a) ’ (4) 
(@ II} Wee ys. 
8* 
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Mur, 1. Ciekrp mmMiayipcHoro KoneOaHHA BYyla (1). 
P — p~opMa UMNYyuIECA. 
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(ur. 2. CuckTph CMHHYCOMAANbHEIX HMIMYJILCOB, JJIATCULHOCTL KOTOPHX pabia: 
a) OWHOMY epHoyy, 6) WBYM hepnoyam, e) Tpem nepnogzaM. 
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O aagucumocmu npeobsadawweti vacmome cnermpa umnyarcnoco Kote6banua AL! 





Ha dur. 1 nmpanegen paccamTaHBHii no @opmyatc (4) cucKTp uMiysca (1), 
a Ha pur. 2 — clleKTPH HMNYIbCHEX KONeOaHn B POpMe OTPe3KOB CHHYCOMIE. 
Ilo oc opyuuat Ha 9Tux urypax oOTOKeHAa aMMIHTy_a cleKTpa; 10 ocH 
a6cuncc — oTHomenne k KpyroBol WacTOTH w. K mpeocOuaqawnen KpyroBon 


XIMIT 
yacTOTe aHHOTO MMIyIbCa (M),_ )o- 


Tipu pacuere cuextpos (pur. 1 uw 2) upuuato uTo (@,, jo = 1 u A=t1. 
OgnHaKo opMa cleKTpOB B MaHHOM Cyygae OCTaHeTCA TaKOH ‘Ke I Opi 
IPyTHX 3HaueHHAX (W, Jo, TAK KAK APryMeCHTOM NpMBeAeCHHBIX 3aBMCHMOCTELI 

4 


Ouma 


|S (k)| apuserca oTHomMeHue yacror ———=—A&. [pu apyrnmx sHadennax 
(® 
HMIT/0 
(ojo H A H8MeCHHTCAH TOAbKO BepTHKAaISHHH MacuiTaO rpadHuKoR. 


V3 paccmMoTpeHiua 1puBexeHHHIX CIICKTPOB, B YaCTHOCTH, CHEKTPOB HMUYJIE- 
COB B M@OpMe OTPe3KOB CHHYCOMAH, ClefyeT, UTO YaCTOTAa MAKCHMYyMa CHeKTpa 
ne cOBlajlaeT c upeoOsayalomei uwacToToH umMoyubca. Ona upHOumKaercn 
kK HeH 10 Mepe yReIMUeHHA ICIa DepMOOB UMUYILCHOFO CHHYCOMAaIbHOTO 
Kole0aHHA Ww yoKe Up TpexilepHOHOM MMIyIbce MaKCHMabHaA WacToTa 
cllekTpa lpakTwuecKH coBiayaeT c mpeoOlapaloueli ywacToToH uMnysbca 
(cM. TaOsmiry). 





Taonuuma 
OTANuLe DHpeoodsa- 
IlpeoOsnana- Warlken ywacTorn 
WpeoOsmanqa- | ioniaa uactota | cneKTpa OT upe- 
Buy HMIUy.1bca roman WacToTa cuenTpa o6smamaroulel uac- 


MMIYObCa, 24 | wMiryabca, 24} TOTL MMIMyabca, 
0 





OjlMH TepHo;, CHHYCOHJH . . . 100 85 15 

Tina » » ee re 100 96 4 

Tpu » » ae 400 99,9 0,1 
(1) dig a Ee ae 400 75 25 


§ 2. ODKCMEPHMEHTAJIBHBIE JAHHBIE O CHEKTPAX MMILYJIbCOB 
PA3HONM JIJJIMTEJIBHOCTH 


Ha dur. 3, @ mpeyctapnena celiCMorpaMMa, Ha KOTOPOH B TepBbIX BCTYH- 
HCHMAX 3aPCrHCTPUPOBAaHO CPaBHUTeIbHO JMTeIbHOe (AMeloMee Oonee Tpex 
nepHowon) KBasHcMHycousambuoe KoneOanue. Ha pur. 3, 6 uw 6 upuBesentl 
cCHeKTpH 9TOTO KOMcOaHMA, OTHOCADMeCAH K BallucHM UpwOopoB, pacioso- 
-REHHbIX Ha muketax 157,5 u 152,5 (qpe HumKHMe Tpacchl). B BepxHuX JCBEIX 
yruiaX aHalm30rpaMM Womenjalworca PoTOrpapun WpoabalM3apOBaHHbIx Kowe- 
Oannit. Cpapuupad BusuMy} YacToTy KoueOaHui Ha cclicMorpamMe c mpeod- 
Najatomell uacToToil chekTpa Ha aHaum30rpaMMe MO?KHO OTM@THTb, 4TO OHH 
ipakTwuecku copnayawT. Howe upuBesenh pe3sybTaTH CpaBHeHHs. 


Ilnner . » e se e s ° 1 e s * e ® * s e . * * e ° 152,95 15750 
Buyumas wacrora KomeOaHml, ey... .. ~~ . 98,0 98,5 
Ipeo6nayatoman uacrota cneKrpa KodeOaHAl, 24. 98,5 09 
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Mir. 3. CevcMorpamMa, No-Tyucinad Ha WIHPOKOUO-IOCHOH alluapaType CTAaHYWN WCcTOTHOrO 

anamitza (@) I anasi30rpaMMbl BOJHLI, 34perncTpHpOBaHHOH Ha dTOM celicCMOrpaMMe 

OUHOUNBIMIL celiemorpadamir (6, 6). Crpeakoll OTMCYeI HHATCPBa 3aNMCH, WIA KOTOpO! 
| ONPCNGIGICHA CNCKTP. 


Apyroli apuMep cieKkTpa, MONyAYeHHOrO C MOMOIMbIO cTaHIwu wacTOTHOLO 
AHAIH3a, PACCMOTPUM JIA CPABHHATeIbHO KOPOTKOLO, wMelonlero UpumMepHO 
OAH Depo, UMIyIbca, 3apcrucTpapoBauHoro Ha celicmorpamme (dur. 4, @) 
B HepBwux BeTyuuenuax. Ha dur. 4, 6 UpmBekeH cueKTp 9TOTO HMITyIbCa. 
LB jlaHHoM cayuae WpeoO.aqawmMad wacToTa CleKTpa Wa aHaswus0rpaMmmMe cy- 
I¥@CTBCHHO MeHBbINe BUAMMOl YacTOTH KoTeOanaA. IIpu sayumoli wacrorte 
uMuyubca, HaOmoyjaeMoro Ha TuKetTe 275, 62 eu, mpeoOmayaloman YacTota 
cuckTpa cocTaBuset o1,5 ey, T. e. oTAMINe MpuMepHo B 15%. ITo NOATBep- 
ayaeT TeopeTuuccKHe paCUeTH, pe3sybTaTbl KOTOPHIX ONMCAaHbI BBIIIEe 
(cm. § 1). 
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Onur. 4. CelicmorpamMMa, noayrentan Ha JUMpPOKOMONOCHON anmaparype CTAaHMAH TacCTOTHOTO 

aHamnga (a) Wo alasM30rpaMMa = BOJUIDT, gaperncTpMpoBanHol Ha TOIL CelHCMOrpaMMe 

OAMHOUHTIM celtemorpadpom § (6). Crpemkoil OTMCUCH NHTCPRAT BariMcit, LTA KOTOPOH 
OMPCACIAACH CHEKTD. 


Takum 06pa30m, /lanuble, TWO1ydeHHble Kak pacueTHBIM NYTeM, TAK HM 9KCIIe- 
PUMCHTAIbHO, WOKAasblBaloT, ATO upecOsajaloman wacToTa cieKkTpa KBasncH- 
HYCOUMaILHEIX UMUYIbCOB, MMeIOUIMx CpaBHUTCIbHO Maloe FCO WepHOAOB, 
we coplnamzaeT Cc BUYMMOL yacToToH aHauu3upyeMbx KomebaHni. Ona MeHbImEe 
BUJLMMO YACTOTEL, WPHAeM pasIH4He TEM Gombe, YM MCHDIMe WACO BUMMBIX 
TCpHOOB WMIMTyIbca. ro BagKHoe OOCTOATeALCTBO cienyeT YAHThIBATbh pu 
USYYCHHH CHCKTPOB UMITYIbCHBIX KoneOaHnu. 


QHHUTEPATYPA 


4. J.J. Ny A3H HORE ii, A. H. Menamyd. Crauluna Y“acToTHOro anamusa 
celiemmueckux KoneOannit. Tiss. AH CCCP, cepun reopus., 1907, Ne 9. 

o BW. Cmupuos. Hype phicmeii MatemaruKu. T. 2, JI.—M., PUTT, 1990. 

3. A.A, Xapke BY. Cnekrphl NH anaHs. M., PUTTII, 1953. 
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1959 a. PPYAbB HHCTHTYTA DUS3TKH 3EM JIM NO 6 (173) 


A.T.Xyosauncnut 


QO “ACTOTHOM AHAJIN3E B 30HE MVHTEPOEPEHUMU 
CEMCMHM4ECKHX BOJIH 


PaccMaTpiBaeTcA BO3MO*KHOCTS MpOBeqeHHAH YaCTOTHOTO analiusa 
CeHCMMYeCKHX KOeOaHHit B 30He nuuTepdepenunn. [pusogqutcs onncanne 
cioco6a ompefenenua cneKrpos HHTephepupyIounx BOTH TO Habs110;,eHREIM 
cieKTpaM MHTephepeHuMoHHOrO Konebanua. jlaetca oleHKa TOWHOCTA Ipen- 
TOREHHOFO CHocoba. IIpuBogatca pesyubrarTsi o6pa6oTKu clleKTpos HHTep- 
epeHUMOHHHX BOH, MouryyeHHErXx HyTeM MONeJMpoBaHHA B JabopaTopHEtx 
YCHOBHAX, a TaKiKe UpuMepH oOpaboTKH LoeBEIXx MaTepHa.IoB. 


da mocieqHMe roqH B celicmauecknx MeTOyax pa3BerKu Bce Ooumbmee BHH- 
MaHHe Ye1AeTCA U3yY4eHHIO AaHaMMYeCcKUX OCObeHHOcTe! ceHcMuU4eCcKHX Koe- 
Oanui. Bombmoi murepec UpeycTapiAeT, B GACTHOCTH, H3y4eHMe 4aACTOTHBIX 
CHEKTPOB BouH. B cBa3H ¢ OTHM Kak B Halen cTpaHe, Tak HW 3a pyOenom OnIO 
pa3pabotrano HeckKoNbKO KOHCTPYKa@H UMINYAI_CHBIX MH rapMonM4ecKnX ana- 
mu3atopos [1—5]; pay pa6or 6u7 HOCBAINCH U3YYCHHIO YaCTOTHEIX CNEKTPOB 
celicmayeckux BonH [6—10], Uactoruomy anasmusy NOABepraiuch, B OCHOB- 
HOM, IPOCThI€ BOJIHH, He OCJIO7KHEHHHE HHTeppepenuneli c Wpyramn pery- 
TAPHBIMH WIM HeperyIAPHEIMU BONHAM. JTO cBABAaHO c TeM, 4TO CHeEKTpsI 
UHTepPepeHNMONHEIX BOTH Kpaiine HeyCTOHYHABE B TOM CMBICHe, ¥TO HeEOOTE- 
moe cMeneHue TOYKH HaOJIONeHMA BUeYeT peskoe u3MeHeHHe 4¥aCcTOTHOTO 
cHleKTpa BOJHBI. Tak Kak B GOBINOM 4nCHeE CIyyaeB perucTpupyemble BOTH 
HOCAT B TOM HM WHOL Mepe MHTepepenIWouHH it XapaktTep, 4acToTubll aua- 
4TU3 (HHCTHX) BOMH MOMHKCT LATb OTHOCHUTeNbBHO HebombMO!T MaTepuai, mpu- 
TORHHH Ta pemenna OrpanW4eHHOrTO aca 3ayay. B cpa3n c aTuM OOABINOI 
auTepec mpekctapiaer paspadoTka MeTOMMKM waACTOTHOTO aHnalu3a fF 30He 
HuTephepenyun, WOsBouAOMe;t OUpPeRCIATh CHEKTPH HHTephepupylOmAXx BOAH 
NO HaOJO,eHHEIM coeKTpam HHTepPepeHwMOHHO BoLHET. JITOMy Rompocy 
WocBaAmaeTcA HacTosmaa pabora. 


§ 1. CIOCOB ONPEXEJEHUA CHERKTPOB NHTEPMEPHPYIOMNHX BOJIH 
IQ CHEKTPAM MHTEP®EPEHILMOHHOM BOJIHbI 


II[pa pacnpocrpayenun yupyrux Konebanmif B peaqbHHXx cpemax pw Ha- 
IHaua Tpanul pasela peructpupyerca Gonpmoe qeno Bony Pa3qa4 HBX 
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Dur. 1. Sanne, oTpawKeHHOH BONHH f,, OCIOAHCHHOU Hepery.1HpHbIMI 
BOSIHAMH-TOMCXaMH. 








Msglerss sya ‘ "Gee ccs ane bay thay 


0 0 2 30-1 0 0 0 M@ Mu 0 0 20 30 4 50 60 1 Box 


Mur. 2. CnckTphi BOHHI ¢,, WOsLYYCHHEIC MO ccCliCMOrpaMMe, Mpe{cTaBcHHOI! Ha dar. 1. 
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THUOB. ITM BONHEI MOTyYT UMCTh pa3sHble KayKyMMecA CKopocTu u Ha Opeje- 
‘I@HHBIX yuacTKax HaO/JlOeHuA UHTephepupoBaTb pyr c Apyrom. Hpome 
TOO, Ha ceHCMMY¥eCKHX 3allMcAX, Kak pablo, HabsosawTcA HeperysAp- 
1ibt€ BOJIHBI-HOMe€XH, XapakTepusyloujuecH KOPOTKUMH OCAMH cCHHDasHOCcTH 
M UMelONMe pasIM4HyYl BHTeHCHBHOCTL. Ecam ypoBeHb BOJH-MOMeX MaJ, TO 
pcryJApHble BOIHH XOPOMIO BbIAeIAIOTCA LW KOPpeAWMOHHO yRepeHHO Upo- 
cieKuBaloTcA. OxHako dopMa 3allaca B 9TOM CJyaae MOKET MCHATLCA OT 
TOUKH K TOUKC, TAK Kak peryJApHaA BoWHAa Bce Ke MHTephepupyerT c MOMC- 
xamu. B kayecTBe npuMepa ua mur. 1 mpeycTrapnena celicMorpaMmma, rile OMu- 
Hupylomad oTpakeHHadA BolHa ¢, OCMIOKHEHA HePeryAHPHBIMH DOMeXamMI. 
Ha ur. 2 npeycTaBrenbl ciekTpb ITO BOMHHI, MOWyYeHHbIe MO celicmMorpam- 
me pur. 1 o cooTBeTcTBsywmue pasiuanbim unKetam. M3 conoctaBneHuA aHa- 
AH30rpaMM BUHO, 4TO CUEKTPLI, NOJYYeHHHe B OTH3KO pacnoOOsKeHHbIX TOU- 
kax HaOMIOeCHHA HECKONLKO OTIM4AaOTCA Apyr or Apyra. Jlanunix, no.yyeH- 
HbIX B OJHOH TOUKe HaOJIOAeHHA, OKA3bIBaeTCA HEMOCTATOUHO WIA B3yIeHuA 
YACTOTHBIX CHe€KTPOB celicmMugecKkux BOIH. B To me BPeMA H3 KayeCTBeEHHOTO 
PaCCMOTPeHHA WACTOTHBIX CICKTPOB, MOATYYCHHHIX B PpasNM4HHX TOUKAX Ha- 
Ouloqeuua (pur. 2), HeBo3sMOskHO ycTaHOBUTb Kakue-1u60 3aKOHOMepHOCTH 
B H3MCHCHHM CNeCKTPOB OT TOUKH K TOUR. 

Ilocrapum 3aya4y 0 HaxooKeuuu NyTeM KomMYecTBeEHHOM OO6paboTKH Ha- 
OJOCHHHX aHaU30rpaMM, MOAYUCHHbIX B 30HeE HNTepdepenlinu, cueKTpOR 
uyuTepdepupylomux BomH. PaccmotpuM ABa ciy4aa: a) wUTephepenlwA WBYX 
pery.IApHbIxX BONH UW 6) uHTephepeHuUA peryuApHO BOMHE C HeperyAPHH- 
MH BOJIHAMH-IIOMeXaMH. 


Wunrepdhepentia ABYX peryIApHbIx BOTH 


/lonyctuM,4To perucTpupyetca nATeppepenmonHOe KoNebanue, 06 pa3z0BaB- 








x v 
MCCA B pC3yAbTaTe HaNOKeHMA NBYX MpOCTHIX BOJH /1 (: =e )h (i as ’ 
2 


re < — koopgunata Touku Hadsmojenna,V; uo Vj — Kamymumecs cKopocTu 
BOWH. dayagya COCTOHT B TOM, 4TOOLI 10 cleKTpaM UHTephepeHNMONHOrO Koue- 
OaHHA, MOJYYCHHHIM B pAe TOUCK B 30He MHTepPepeHuuU, MOMYAATh cueKTpH 
IIPOCTLIX BOTH. 

Jig pemenna osToM saqaum HeoOxoAqMMO cyemaTb HekKOTOpHe MmpequoNo- 
WNKCHIA, 

1) WurephepenyuonHoe Konebanue ABIAeTCA HauoKeHHeM IMM AByXx 
BOUH, T. ¢. Hadomenwe KakuXx-1u00 JOUOJHHTeCAbHHX KONeOaHMl OTCYT- 
CTBYCT. 

2) daTyxXaHue BOJH © paccTOHHHeM HACTOUbKO MaJlO, 4TO Ha MpOTAKennn 
30HLl HuTephepeHOUAH MO?KHO CUNTATb CHEKTPHI MCXOMHEIX BOIH HeM3MeH- 
Ii bIMI, 

3) HoneOanmaA Kak B 30Le uNTepdepentun, tak uw BOnu3M Hee AHHeHH, 
T. €. OTCYTCTBYIOT WiacTuyeckue JemopMalmn. 
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OTH OFpaHM4eHNA WAlIOT BO3MO/KHOCTb BOCIOIb3OBaTbCA CBOMCTBOM JIMHEH- 
HOCTH MpeoOpasoBanuA Dypbe, KoTOpoe MOMKHO BEIPAsHTh Ce LYIOUAM OOpasom: 


S,(o, £) +5, (0, ti) = t e~ sat |Aa(e— 7) a pli )] dt. (1) 


—CO 








B weno vactu Bipamenna (1) CRIaqbIBaOTCH KOMINTeKCHBIe 311adCHIIs 
CHCKTPOB B TOUKC 2; 


00 


— : ce 
S; (w, X;) -== \ e—jolf, (1 ie 77) 








PaccmoTpaM cJlo*#KeHMcC CILe¢KT- 
paIbUbX COCTABIFIOWWNX MHWb ILA 
OWHOH YCTOTH @,, a 3aTeM TOJY- 
YCHHBIT BEIBO OOOOUINM Ha BeCb 
uHala30H paccCMaTpuBaeMbIxX WacrToT. Oodo3Ha4unM 


Q z 


Mur. 3. BeKkTopHoe cuoHKeHNe CHeKTPacIbHHIx 
COCTABJIAIOIHX. 


Sy (Wks i) + S2 (x, Ti) = 8 (x, Zi) 


I) wawgeM, KaK 3aBNCHT MO]YyiJb CYMMAPHOM CUeKTpaIbHOM COCTaBATONeH 
oT PazsoBEX COOTHOMEHNL CHCKTPANbHbLX COCTABIAOUIUX Sy (Mg, Li) U Sy (Mx, 7) 


(pur. 3). 
S (coy 24) |= [Sr (On, i) + Sa (Oxy Hi) | =|S1 (x) eW7 FS (x) CH!" | = 





(3) 
ge aN eRe Cede ree mee ee 
= V S; (Ws) ~|- Ss; (i) a 254 (x) So (@;) cos ($2 $1), 
ne x x 
— = ‘as _— : Wy+ Ag ‘ (4) 
can 7 Vy ; 


Srecb uepes Ag, o6o3Ha¥eH HC BaBMCHIMU OT paccTOAHNA & (basOBbil CABUT 


_— = * ; * 
MCACMY CHCKTPAIbHEIMM COCTABIAIONLIMH 51 (Ox, ti) W So (Mx, 2). Eomn Vi ==Vo, 
To Pa3opblii CABUT Q,— $y MOHOTOHHO H3MeHACTCA B/LOJIb npopwsa w 


4 * 


VV, 
cos (2 — $1) = Cos E ae OK S| , (9) 


a ae 


a, CUICHOBATeIbHO, I |S (@;, 2i)| ABIIAeTCA TepnowmuecKon cbyHKOMeM OT & 
+k 


on «OV Ve = : 
¢ NepHoyloM, paBHbIM ae MynKuna |S (wg, 2) | WpuHuMaeT o9KCTpC 
| Naa 
MANbHMe 3HAYeCHMA Ip ,— 9, = nr, raen = 0,1, 2, 3,..., Upwuem 


|S (Wx, Tr |mane = Si (Ox) + S2 (x) MPM N TCTHEIX, (6) 


1 S(ox, H3) iy = (Oy So(@,x) Tipu nm HeveTHEIX. 
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a he ee 


Anmapatypa, Mclob3yemaaA WA gactorHoro aHazusa [4] celicmnyuecknx 
BOJH, H€ 1aeT BOSMOKHOCTH DONyyYaTh asoBHle COOTHOMeHUA Me*KAY cueK- 
TPaIbHBIMA COCTABIAIOMNMMH, O(HAKO, NpoBoyA HabsOLeHMA B pAe TOUeK 
UPOOUIA 2;, MBI MO?KEM NOJLYIATh AAHHEe O MAKCHMAaJIBHOM TH MVM HUMaJIbHOM 
SHAYCHHAX CICKTPaJIbHHX COCTABIIAIOMMX HHTeppepeHnuOHHOH BOMHEL. Onpe- 
AeJIMB MAKCHM&JbHOe HM MUHUMAJEHOC 3HAa4eHHA |S (Wx, 1) mare H1S (Wx, Le) lau. 
MOKHO OUPeeNIATh COOTBETCTBYOMIMe COCTAaBIAIOIMe cHeKTpos MHTepdepi- 


PYIOUIMX BOTH: 


|S (2, x1) lansen aie | S (@,, £2) [Muu 


ane aa (7) 
2 2 —Is : MHH 
Sy (0g) = Se 2 Iams <1 (ee 22) Iau 


roe Sq(,) Goupmaa u S;, (,) MeHbWaAn m3 cocTanusiounx S, (0), Sy (@,). 
YUro6n onpexenntTh CIIERTpBI WHTepepHpylwomux Bon, HeOOXONUMO UaitTi 
ORCTPCMAJIPHBIC 3HaTeCHMA COCTABIAIOMINX MHTephepcHnHONHOrO cucKTpa Bo 
BCeM HuHTepecylomlem Hac AMama3zone actor. JIA sroro locraTOUNO CORMeCTHTH 
HaOJHOAeHHEIC CHEKTPE HM MpoBecTH Re rpaHHIHble KPHBLIC MO MMHAMAJIDUBIM 
MH 10 MAKCHMAJIBHEIM 3HaYeCHHAM CIIEKTPAJIbHBIX COCTABIAULAX |, OnpeneuaB 8B 
pawe TOWeK MOMyYCyMMYy MW WOUypasHocTh opAMHaT oTHX rpaniti, MBI OJTY WM 
KOHCWHOC HMCIO 3HATCHHM CIICKTPAIbHEIX COCTABIAIOUINX HUTephepu PY fOULITX 
BOMH, Tepes KOTOPhIe MO*KHO IPOBCCTH HCKOMBIe CHCKTpAaNbUbe KPUBLIC. 


Uureptepentua peryaspuoit Born ¢ Hepery 1ApUbIMH = BO-THAMH-NOMexaMit 


Ecum 3anucb nose3Holi BOTHBI OCOMmHeHA He€peryJAPHBIMM WOMCXaMH, TO 
mpequouoxennA 1) uw 2), chenauntie B Hayane DTOFO Taparpada, ue BbITOLI- 
ustorca. JlelictrputrerbHo, BMecTo ABYX BOTH B OTOM Clyyac UNTepmeprpylwr 
HECKOJBKO BOJH, UPW4YeM CIeKTP BOMH-IIOMeCX MOMKeT H3MCHATHCA B mpeqetax 
Cash Habsmtonenua. O6naHO HeperyJIAPHbe MOMeXU BEIFTANAT B Be ceiicmn- 
ueckoro d@oua HepexKo c MeHAIOMNeHCA AMIWIMTYLOM, Ha KOTOPOM MOMEeT BBI- 
ACIATECA Toteswad BoMHa. Ecan oTHomenme aMNANTYAM WOMeXH K aMILt- 
Tye MWoOuesHoro CMurHada He mpeBbimaer OIpCKeIenHHOH BCNUGHHBI, MOIKHO 
NPHHATL OCpeqHeHHEIM CI€KTP HeperyAPHEIX MoMeX, XapakTepHHi [A Nan- 
Horo WuTepBasia HabmO_enuil WM OTpe3ska Bpemenn. IIpa stom pee Rprmomn, 
HMOAYMCHHEe AIA CIyyaA untephepeHuMu peryAApHAIX BOAH, OCTAIOTCH R 
came. ONBITHBIM IyTeM ycTanoBmeHO, 4TO YHOBICTBOPUTeILHEIC PC3YJIbTAaTHI 
HOdyyaworca B caydae, ec aMuuTyqa moMex ue mpeBniaer 30—35% or 
aMIVIHTYAB peryApHO BoOUBI. 


? Cnoco6 orn6aronmx, umeionnit CXOACTBO C TIpeQOACHHLIM, WUpoOKO TpuMensnercs 
‘AIH ANANM3A CHOMHEX TAPMOHMYVECKHX Komebannit (cCM., Halpumep, [11]). H. Il. Koc- 
MHHCcKOH [12, 13], cnoco6 ormGaromux UpPMMCHeH VIA AHAIIN3a COMHEIX TapMOHHYeCKHX 
BOTH H 30H MHTepPepentnu celicmuyecknx BOJIH, BO3HHKAaIOMNX B pesy.IbTaTe nasome- 
WHA KBAsHCHHYCONAAIbHEIX HMITYAbCHEIX kKosebanuit. 
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IIpaxTuyeckoe peltienve 3ajjauH cnocoOoM rpaHNUdHbIx 3sHaveHi 


Grob oupefeuuTb CHeKTPH BOUH B 30He uuTepdepeHuun, HeoOxoquMO 
poBectH HaOti0ofeHuA Ha OllpeyeseHHOM MHTepBate UpopuiA Cc JOcTaTOUHO 
MaNEIM WaroM MexKLy TOuwKaMM HaOmlOfenuA. Janucu uHTepepeHIMOHHEX 
KONeOaHMM BO BCeX TOUKAX JOIWIKHE 
OHITh HOAYYeHH! OT OAHOTO B3phHBa, , , 

Tak Kak Up MOBTOPHEX B3pbiBax 
MO3KeT H3MCHUTECA CHeEKTp BO3byxK- 
waeMHxX KouNeOaHu, ATO NOBIeVWT 
3a coool HeBHMONHeHMe YCOBuA 2). 
Ilytem copMectHoii oO6paOoTKu 0- 
1YYCHHHIX aHalus0rpaMM HeoOxo- 
10MO DONy4HTb MMHUMAaIbHbIe 
MAKCHMaIbuble 3HAYeHMA BCeXx CO- ATES 
cTabIAIOMMxX HaOWIOMeCHHHIX cueKT- 9 UW @ HH @W DH HW W BW kx 
pos. Ilocae sToro MO*KHO HaliTH Co- a 

cTaBIAloMue CIeKTpOB HHTepdepu- 

pylOlWux BOH, OUpeseIMB UX Kak a\ y 
WOAyCYMMy 2 DOWypa3sHocTbh MakK- 
CMUMAJIbHEIX MH MMHAMAIbHBIX 3Haye- 
unH. 

I[pakTwaecko 3afaua O Haxon- 
(\cHHH «CHeEKTpOB MHTeppepupyh- 
I4uX BOWH HO cieKTpaM wMuHTepde- 
PCHI[MOHHOH BOJHH pelliaeTcaA rpa- 
puyeckum ciocobom. Pay uutepde- —, 
PCHIBOHHEIX CUeKTpoOB, Mowywen- MW 20 0 @ 50 bb 0 Whi 
HbnkxX 3B O67m3KO pacIOJIO7KCHHbIX 6 
upyr oT wApyra Toukax upodusa Mur. 4. 


KOMMUpPyeTCA Ha OJHY KaIbKy a—rpapnuseckuit cnocoO onpeeweHhAH CHCKTpPOB 
B 30He HHTepepenyunh. Copmeltehue MHTepdepen- 


(pur. 4 a). daTeM JA TOMYYeHHO- = yyounx cnentpcs mw mponeenme rpanun. 1 — 


ro Hadopa ceKTpOB IMpoBoxATca HaOIOeHHHIe MHTepPepeHNMOHHLIe CHeKTPL!, 2 — 
TpaHvObl, BpoBeyeHHble 00 MaKCHMaJIbHbIM 


ABE paHHitbl (mo MYMHUM@AIb- = ywuuMalbHIM SHaYeHHAM CIeKTpasbHHIX COCTaB- 
MbIM HB DO M&aKCHM@JIbHbIM 3Haye- AAtomlMx. 6 — nocTpoenue cmeKTpoB wHTepepup y10- 
DMX BOJH fO TpaHMiBbiM KPHBLIM ClICKTPOB HHTePp- 
HHAM CU€KTPaIbHBX COCTABIAIO- — gepennnonnoit BonHH. I—rpaHMub, 2—cnueKTp OME- 
wx). OpanHaTH 9THX TpaHni WNpywouleH Bonus tg, %—ocpeqHeHHHIA cieKTp 
H€PeryAHPHHXK BOJIH-MOMeX. 
olpeleauAlotT MAaKCHMabHble W MH- 
HHUMaJbHble 3HAaYeHHA COCTABJIAO- 
mux wHTeppepeHuMOHHHXx cueKtpos. IlonycymMmMa H MWomypa3sHocTb op- 
WwHaT pawl HaxoguTca srpaduyecku (pur. 46) upa nomom” 
H3MephTeIA WM MUAINuMeTpoBO Oymaru. B Toukax, rye cHeKTpaJbHble 
cocTaBlAbmue o6enX BOJH IpmHMMAaIOT paBHhie 3HaYeHHA, BO3MOK- 
HO Depeceycuue WIM KacaHue CUCKTPaIbHHX KpuBHx. Bompoc 0 TOM, Kakoli 
“3 9TUX CyuaeB MMeeT MeCTO, pelaeTcA DO PopMe H YrlaM HaKIOHA KPHBEIX 











) 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


126 AT. A. Xydsunckuii 





BOuusn o6mel Touxn. B noxapaatomem SonbmmucTBe CayuyaeB MMeeT MeCTO 
tepeceyveHne CHeKTpaIbHbIX KpuBbix. B KayecTBe UpaMepa TOUKM NHepecere- 
HHA MO*KHO yKasaTb TOUKY A ua cur. 4 6. 


§ 2. O TOUHOCTH YACTOTHOFO AHAJIN3A B 3OHE HHTEP®OEPEHI[WH 


IIpu onpeyeneuun cnektpos ceiicmuuecknx BouH, perucTpupyeMHXx B 30He 
MUTepPepeHnau, MEL JONycKaeM WONOMHATeEMbHBIE TOP pewiHOCTH, CBA3aHHBIe 
© HCTOWHEIM ONpeeeCHHeM SKCTPeMaJIBHEIX 3HAYCHUM COCTABIAIONIMX B BHTep- 
(be peHIMOHHEIX CHeKTpax, T.€. C HCTOUHBIM IpoBeseHHeM rpaHH4HbIX KPHBBIX. 
/lelictBuTeABHO, UpoBOAA ONpeyemeHHe CHEKTPOB B HeOOJbUIOM YMC TOUK, MBL 





“200 -I60 -120 -80 —-40 g $0 8 lG 0 200 2 Ay? 


Mur. 5. Ypapuk 3aBHCMMOCTH CYMMAPHOW CIeKTpabHO cocTaBlAOMeit 
OT PaBZOBKIX COOTHOUICHHM Me?Kly CUCKTPacIbHbIMH COCTABAAIONIMMU 
uuTepdepupyioulAX BOTH. 


MO#KOM MIUPONYCTHTh) OKCTPCMaIIbHbIC 3HadeHHA MOAYIA CYMMapHOli CheKTpanb- 
won coctapumiomen. Ips srom B olpeqeweHum opynHaTH rpaunin 6yner 


jonyicHa ommOKa. Ha dur. 0 w300paxKcHa 3aBHCHMOCTh As=f\(ge — 9), +} ; 
0 


paccuntaHHaA 10 dopmyaze 
A \2 A 
Ay = Ay V1 oh (=) are or COS (2 — 93), (3) 


re Ay = |S (ox, 2;)| — aMNIHMTy_a CYMMAPHOH CHEKTpAasIbHOH CocTaBmAIOMel, 
Ay== Sq (x) — Oombulad CheKTpauibuad cocTtaBlaiomad, A = S, (@,) — MeHbmasnt 


CICKTpasIbHas COCTAaBIAIOMNaAH; OTHOWMeHHe = == 1 ABIIAeTCH TapaMeTpom WA 
KPHBBIX. 

VUiccneqonanne dyuxnmn (8) uoka3iBaeT, 4TO HawOomee pe3ko m3Me- 
usdetca Ay B 3aBHCHMOCTH OT dazo0Boro cyaBuTa Ao = 9, — 9, BOAu3H 3HadeHnHit 
Ap = arccos(—/). Taxkak sHauenue 7 u3menaeTca B upenmemax OCI <1, 
TO oOmacTH HawOonee pe3Koro w3aMeHeHuA Ay 3aKkIOGAaIOTCH B Upememax 
90° < Ap << 180° (a rake B upenenax 180° < Ap < 270° B cuay cummetpun 
KpHBBIxX Ay oTHOCHTeIbHO upaMol Ao = 180°). Ecun 1=1, to nanbonec 
pesko usmMenactca Ay BOnn3H 3HageHuA Ap = 180°, T. ec. Korga KpaBEte Ap 
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IpoXOAT Yepe3 CBOM HawMeHbUIMe 3Ha¥eHuA. [Ipu oToM B oOMacTH MaKcH- 
MaNbHHX 3HadeHHi w3MeHeHnHd Ay oveHb Maz. pm seex aApyrux 3Haye- 
nuax 2 ckKopocTh w3MeHeHuA Ay B 3aBucuMocTu oT Ag npn Ag = 180° ocraetca 
S6oubme cKopocTH u3smMeHeHua Ay uph Ap=O, n aMMB B Upefene, up 
1->0 ckopocra u3meHenna Ay BOnu3H 3HadeHuit Ago = 180° nu Ap=0 


CTpeMHTCA K OMHOMY It TOMy 7Ke Mpexeny — K Hysuo. IIpu stom lim Ay = Ap. 
I>0 
Uro6rr onpeseumTb MHHNMaIbHOe 





2, 
ye 3HaveHHe COCTABIIAIONIeH Ww, NHTepde- 
o0 peHuMoHHOrTO cHekTpa, HeoOxozMMo upo- 
BecTH HaOsiuoyeHvH B TOUKE Ze, THe 
ue BLINIOJIHHCTCA yCHOBHeE ,— 9, = 180°. 
Kena B TOUKC 2, HaduHWAcHHH He 
IIPOBOAUTcH, TO 34 MHHMMAJIbHOe 3Ha- 
i yeHHe AMIINIMTYIB CIeEKTpaubHOM CocTab- 
4% 
20 20 
d=49° 
10 10 =50° 
b=20° 
7 O=19° 
Q G2 05 06 1 + 0 OOS Kt 
= "7 
OMnr. 6. Tpadwk s3aBpncMMocTH OTHOCH- Mur. 7. T'paduk 3aBHCHMOCTH OTHOCH- 
1cibHon HorpemHoctnH A (B ponentax) reibHou norpemHocra A (B BpomeHtax), 
B olpeetenun Ay . B ompenenenuu Ay 


MMH 
jisoueit ommbogno O6yaeT MpHHATO OTJMYHOe = 3HAayeHHe AMILJIMTY UBT, 
pabHoe HavMeHbIIeMy 3 HaGJHOAeHHBIX 3HAaYeHHM CICKTpasIbHBIX COCTAaL- 
Ay (92-91) As (180°) 

narouux. pu osTOM OTHOCHTeIBHaA NOrpelllHOCTb A= ae 
B onpenenennu Ay OyAeT 3aBMCeTb OT OTKIOHCHUA 6 = | (G2 — 91) — 180° | hazo- 
BOFO CABHTa 2, — 0,, IPH KOTOPOM oNpeyeweHo 3sHageHlte As ot 180°. Ha our. 6 
N306paxKeHb KpULBbIe 3aBMCHMOCTH OTHOCHTCIbHOM WorpemHocty A, BbIpasKeH- 
Hol B MpomeHTax, B yHKNANM OTHOMeHMA A/ Ay =t. Uapametpom (4, 
KPHBEIX ABJIACTCH OTKMOHeHMe PasoRoro cBra 6°, IpH Ollpetesenitt Ay min- 
Ha our. 7 mwpeaxcTapneHbt Take »Ke KpuBble, HO WH WorpemlHOcTH B OMNpPC- 
menecnuu As yance HKpuppie dur. 6 w 7 MouyaeHb! NO AaHHbIM KPUBHIA, 
H300paKeHHEXx Hwa dur. 5, M3 comocrasnenua pur. 6 u 7 BHXHO, YTO 
MorpelwmHocTh B opexedeHun Ay yxy BO MHOTO pas MpeBpliaeT NOrpenlHOocth 
B oupeneneHun Ay wanc, T. €. PpaHula MAKCHMAbHELX 3HagdeHHi IpOBOMATCH 
ropa3o To“Hee, eM rpabulla MHHMMAAbHLIX 3HaveHHH. 

SanlalM@McA MAaKCHMAaIbHO JOMyCTHMOM NOrpeMiHOCThIO NpPH oOUpe-AesICHIIT 
MHHAMANbHOK COCTAaBAIONIeH 








As (Po aw Oi) sam as As (180°) . () 
Amaxe coars Ay . 
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H OlpeeIZM MaKCHMAaJIbHO JOMYCTMMoe paccTOAHHe MeKAY COCeMHHMM TOUKaAMH 
HaOuWeHHA Kak *yHKNHWO OT GCTOTH Ww; = 2rf; pH 3a0aHHBIX MOCTOAHHEIX 
3HaYeHHAX KaKyiquxca cKopocteit V; a V, 4 coornomennn 1 Me7KTY CUeCKTPasb- 
HBIMH COCTABJIAIONIMME. 

Cormacno (4), pa3HocTb a3 B TOUKe 2; onpepenaerca 


* 


— 
{ 2 
Ag (Xi) = $2 — 9 = Lio, + Ag. 
VV, 
OodosHaquM uepes dA (2%, 141 — 2) W3MeHeHHe cABUra has MexKy cneKTpasb- 
HbIMM COCTABJIAIONIMMH W, Ha OTpe3Ke [Xi4, — Xi] 








V,— Vv, 
SAg = Ag (2:41) — Ap (2) = (i441 — 2) —— Wr, 
VV, 
oTKyja 
dAg VV; 
i+] il Wy y; ra ve ( ) 
ll3 dur. 3 cnenyert, ao 
A Az a= Pom — 4p 180° V Ap-+ A+ 24Ag c08 (G2 — 91) — (Ao!) 
— Ag i Ao 


Orkya pa3sHocTh Ga3 BHpasntca 


Ag (xi) = 3 — 9, = arc cos = +t a | : 
Tak Kak ompefenenua uposogatca BOnu3H TOUKM, rae Pa3z0BHl CABUT 
$2 — $, = 180° um, yunTbiBan, 4TO oTKNOHeHMe dazoBoro cyABura Ha bAg 
B o6e croponH oT 180° act onHy uM Ty me MOrpemHocTR A, MO*KHO MaKCHMaJIbHO 
{onyCTHMOe H3MeHeHHe dazoxnoro cipnra 6Ag . BhIPAsHTb Yepe3 MAKCHMANbHO 
AONYCTHMYIO OTHOCHTeJIBHYIO NorpemHocTb Ayaxc H 3HayeHMe / cejyIomMM 
o6pa3om: 





A2 £. 
bAg (Xi)manc = 2 { —— arc COS — ae <=! Amare — 1 |\ 


HJ 
2 


A = 
™— arc cos eh -—" Aware — | vv 


* 
Zl 9 
Thi Vi-V, 








[Vi44 — Zi]uanc = (11) 
M3 (11) cnegyer, aro MakcuManbHo onycTuMoe paccroAnne mMexKyy upH6opamu 
oOpaTHO IponoprmoHanbHO YacToTe 1H, Cie{OBaTeIbHO, Up yBeuwM4eHHH pern- 
CTpHpyeMbIX wacTOT yMeHBbmaetTcA. [lostomy ,HwKHH upezen MakcHMaJIbHO 
JJOIYCTHMBIX PacCCTOAHHH Me?KTY TOUKaMM HaOsoReHuA OyneT ,onpeyenaATEca 
HaMBBICHIMMM YAaCTOTAMH CUeKTPOB perucrpHpyeMbIx KomebaHnit 





A2 4 

a —l 

™ — arc cos aT + oar os Daven — | vy" 

[Xi4y Li|maxe = = 1? : ran (12) 
tH, Vv, — Vv, 
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BepxHuii peje HavMeHbmux 6a3 HadmIoqeHMA 2,—2, OUpedenaetca 
13 YCWOBHA, YTOOK! HanOoNee HABKOTACTOTHAA CIICKTpasbHaA COcCTAaBNANIaA 
HHTepPepeHUHOHHOM BOJIHbI IUpHHANa Ha sToH 6ase cBoe MmMakcumMazbHoe 
HW MMHMMAJIbHOe 3HaYeHHA, T. e. B OOMLeM Cydae H3MeHeHMe PazoBOoro CABura 
M@KTY HN3KOUACTOTHBIMM CHCKTPaIbHbIMM COCTABIIAIONIMMM YOUKHO OBITS 
He MeHee 2r. Hojcrapnan p (10) snayenua (SA¢,) 
TOJLy4uM: 


wg 2TH Ox = Og = 2tfy, 


* ih 


[2n — %) man = = _si'e ~)- (13) 
In \V,—V, 

liz (12) m (13) Moo onpexenuTb MuHMMambHOe KommYeCcTBO Nyyy paBHEIX 

HHTepBasloB HadmofeHuA [7;4,——2X;], pasMeleHHEIX Ha Oaze [tp — 2] 


f 
Nuun = Ge —— i ee ; (14) 
x — are-cos | —MaHe +1 bse | 


BeaencTtBnue nmepnonmanoctn dyHKnan S (Wx, x;)| HeoOxoyqmMoe uNCIO TOFWeK 
HaOsOJeHHH PpaBHO MMHMMAabHOMY YMCIy uATepBaNOB Nyyy, TAK Kak WepBaa 
TroukKa w ToUKa N+141 aABNHIOTCA KpaTHBIMH, M HaOmIO,eHHe OCTaTOUHO 
1IPOBeCTH B OMHOIM H3 HX. 

Takum o6pa30M, 4Hcio TOUcK, HEOOXOJMMEIX JA HaOuIOfeHnA, oupere- 
AeTCH JLOMYCTMMOM IOTpeWIHOCTbhW, OTHOMeHHeCM AMIIMTY CcueKTpasIbHHXx 


COCTABIAIONINX HHTepepHpylomux BONH MW Wala3s0HOM perMcTpupyeMbx 
wacror, 





Kak oTrMeyasioch BbIle, TpaHla MAaKCHMAJbHBIX 3HayeHMii cileKTpasb- 
HBX COCTABJIAIONMX IIpOBOMTCA BO MHOTO pas TOYHee YTpaHHMb 0 
MHMHMM@JIbHBIM 3HaueHHAM. Ecnu morpeMHocTbio B onpesenennu MaKcu- 
MaJIbHOM COCTaBIAIOMIeH opeHeOpeyb, Kak BeIMGMHOM Mao Gomee BEICOKOTO 





nopamKa, To w3 (7) w (9) MomHO Halitu, GTO Amane & a . Smecn aepe3 Ananc 
o003HayeHa MAKCHMAJbHO JOUYCTHMAaA NOrpeMHOCTh B ONpeeseHHM aMnIUTyA 
CHEKTpaNbHBIX COCTABJIAIOMNUX WHTepdepupyloniMmx BOTH NO OTHOMeHHIO 
K lpeoOslaqaiomen ciekTpambHoW cocTaBlawmen Ao. 

Mccnenosanne dynnnun (14) noKka3niBaet, uro HeOOxOAItMOe 4MCIIO TOUeK Ha- 
OofcHHA HaynHaeT Gzicrpo pactu upH Ayane < 10% ud > 0,5. Tax, ecam pectu 
HaOsuO{eHHA B WMana30He yacTot oT 20 go 100 2y ¢ MaKcumMambHO JONycTuMOit 
HOrpellHOCTbIO ‘Amanc = 10%, To npn 2 = 0,2 neo6xoxumMo Nugy = 10, a pH 
1=0,75 Nunn = 35. Ecsm Ayano = 9%, TO upy /=0,2 neoOxoznmMo nMeTb 
Ney = 16, actipul 0579 Nang = O4. 


§ 3. HPHMEPbI PA3TEJIEHHS CHERTPOB MHTEPDEPHPYIOWNX BOJLH 


208 akcHepuMeHTaIbuoli DpoBepku cuocoba rpann4sbix 3HaveHH ObII0 Mpo- 
BeyeHO MOJeIMpoBaHue nATephepenHtun peryAPHHX BOTH. Je BONHH, 3ann- 
caHnble cnoco6om mepemenHoli MupunH [14], mHorokpaTHo BOCHpOMsBOALANCh 


9 ‘Tpynu Wu-ta ousnKH Beman, N 6 
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¢ ONpeweNeHHEIM CABUTOM a3, YTO NO3BONAIO NOYYTh UUTephPepcHyWNoOHHOe 
KomeOaHwe, COOTBETCTBOBaBINee OlpexeueHHOH Touke HabmioqeHuA. dgaTem 
cUBur ta3 MeHAJICA, 4TO COOTBETCTBOBAIO HHTepPepeHuMoHHOMy KoeOanaoO 
B ipyrux touKkax. Takum o6pa3zom Oba NocesqoBaTeAbHO MpoMOAeiMpoBaHa 
30Ha uHTephepenunn (pur. 8). Tlonyaenunie B pe3syAbTaTe CHeEKTpH UNTepde- 
peHOMOHHHIX KoreOanuil MpeacTraBienb Ha dur. 9. CneKTpH uutephepupy- 
MUX BOWH, BEIUACTeHHEIe cmOcoOOM TpaHMuNbIxX 3HadecnHH, Wpe/([cTaBJeribl 





Mur. 8. IIpumep mMogemmponaHMA 30HbI BATCppepeHuNN: 


a — POPMA 3anlicn uNTephepupyIoMNX BOTH; 6 — MHTepPepeHMMOHHHeE KOueOaHUA, -Opa- 
BZOBABIMHeECA B PesyJIbTaTe HaJlIOMHeHNUA ABYX NPOCTHIX BOC. 


na pur. 10 (cuaomupe anunn). Hadatofennble cickTphl nurcpdepupynmimux 
BOJIH, HOJyYeHHbIe B pPesybTaTe PaseNbHOTO BOCIpoMsbeseHuA OOH 
pyro 3anucu, mperactaBrenbt Ha dur. 10 WYUKTAPHEIMH 1MHuUAME. 

IIpunenennblli WpuMep ABJACTCH HenocpeACTBeHHOM OKCICPUMCHTAIbUOH 
WpoBepKoll upesyjaomettHoro cmocoba, Tak Kak B aHHOM CJyuae HaM 3apaHee 
U3BeCCTHLI CICKTPLI WHTeppepupyhmux BoAU. 

Xopowulee coBlayleHue BLTYMCIeCHHEIX H HaOWIOeHHbIX CUe€KTpOB uHTepde- 
pupylWMmuX BOTH, MOWYIHHEIX Up NOBTOPHHIX OUbITAX MOMCAMPOBAHUA 3OlbI 
MuTeppPepeHuN, TOBOPAT O AOBOMLHO BLICOKOM TOUHOCTH cmocoba rpanNanpix 
3NadecuHl. 


OdpaGoTka ToxeBoro MaTepiiaia CMocoOOM TpanHHUAbIX BNaVeHUit 


Ilonesoe ompodonanune cnoco6a ormOatmux Ob10 HpoBegeno B 1956— 
1957 rr. up usyyennu AuHaMMyecKuX oOcoOcHTtOcTell celicMNYeCKIX BOW, 
OTpaskeHHBIX OT TOHKUX caoeB. B patione pador skclequnuu oTpaskKcHuan 
BouHa £,, COOTBCTCTBYIOMNaAH TOHKOMY THMcOalTH{PUTOBOMY COW, ABUIATACh 
RoMuuupylomel na salnco wu yBepeHio KoppeuupoBatach. Ha pasamuHbix 
yaacTKax Ha0IIOWeHHH 3aluch BOMHDI Z, Oba B TOM HAM HHOM CTeNeHM OCIOMUE- 
Ha HeperyJIAPHEIMH BOAHAMH-NOMeXaMH,4TO B pajye cryuaes OOyc0BUI0 peskoe 
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H3MeHeHHe YaCTOTHOYO CheKkTpa BOJHBI OT TOUKH K TOUKe. UacTb DOsyyeHHOrO 

momeBoro MaTepHala Onlta oOOpaboTaHa cnocoOoM rpaHItgHbIX 3ua4eHitil. 
Ucnonb30papmaacd allapatypa WMeta ceMb KaHasioB, 3allWch KOTOPHIX 

ocymecTBIAAach ciocobom nepemMeHHoli mupuun. Ecau BOC poUsBejlenne 








GW 20 304 30 6G 10 8024 8 10 20 WAP BG BOTT BP 24 


Mur. . Cuekrpar marepiepeHuHOHHDIX kKomedanni, 
IpewctanicHHEIX Ha ur. 8. 


3aNMcell OTACHLHbIX KaHasOB OBO HEBO3MOAHO (B CAyYYaAX CAWINKOM 6o0N5- 
MOH HA CAMUIKOM MaJOl AMILINTY Ab salen), TI Weeii ~aCTOTHOLO alatu3a 
UCHOAb30BaIHCL He Bce KanamH. UWpuw stom copmectuoit oOpaboTKe moyBepra- 
JHcbh O Win 6 aHalM30rpaMM, IOuyweHHIX 10 OZHOII CelicMOI pammMe. 
OjmH 13 1pumepos oOpaborku NATH aHaIM30rpaMM Ipej{cTaB.leH na ur. 4a. 
M3 paccmotpennsa dur. 1 udur. 2, re upeqctapnena ucxoquan ceiiemorpan- 


g* 
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Ma H NONYYeHHEIe 00 Heli CHEKTPH BUAHO, YTO BOMHA /, OCMOMKHeEHA Hepery- 
IAPHBIMM MOMeXaMH, Hee CUCKTp HOCHT UHTephepeHUMOHHHIM XapakTep. B pe- 
syubTate o6padoTku cHocob6om rpaHv4Hbx sHaqeHAl 6H MOwyuYeH CHeKTp 
BomHbI t,, UpescTaBICHHbit Ha Pur. 46 cunoMHon 1mHHeL. Hirpax-nyHKTHpoM 


a 








? 0 a 3 4 60 60. bf Meu 
‘ 





| 0 10 20 3040 50 6010 802, = 0 20 0 30 4 40 50 60 10 80 eu 


Mur. 10. Cnexrpnt uutepdepupyiomux BOTH, BEHUMCIeHHHIe M0 

cnoco6y rpaHnwunnx 3naueuuit (a — cinOMHAaA IMHHA) HM HaOsIOMeHHEe 

CHeKTPh! JBYX HHTepPepHpywWMINX BONH, NOMYICHHLIC IPH UX pasjeJE- 
HOM BOCHpon3BeyeHun (a —IyHKTHp, 6) 


Uuzs00paxkKeH OCPCHHeHHBI CICKTP HeperyJAPHHX BOH-WOMeX, XapaKTepHblll 
NA JAaHHOTO OTpe3ska BpemMenu M WHTepBanta HabmioqeHuA. J|pyrou npumep 











4A 
iif ~ if) AID SGA. Mer 
“if i} pO ae 
£ Jill bape Renin at eps ‘p ph > NAGS ; 
Ai tei Rovaveneonmenn nen am cs 14: Ny Ky MY NA - 
fen EVI anes WAST WI 
WG 423d ee 
i LBKE aa. 
| {4M eee 
aa N32 me oe 
L958 2. ed) 
* * Hy ‘ 


Mur. 14. Bropoii upumep 3anucu orpakeHHOi BONHLI ¢t,, OcOAHeHHOH 
i¢peryAAPHEIMN TWOMCXaMH. 


3aMHCH BOJHBI ¢,,, OCOAHCHHOW NoMexamu, UpeycTaBueH na dur. 11. Hadaw- 


JCHHBIC CICKTPH, WOTyuenuble mo celicmorpamMe gar. 11, upeycTaBieHh Ha 
ur. 13, a pesyabraT wx coBMecTHO! o6paboTKu — Ha dur. 12. U3 conocras- 
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ANU 560 be 







J, 24 


4 Wh NE ly 


Mur. 12. Pesynptar oOpadoTku cnocobom rpa- 
HAWHHX 3HAYCHHH CNEKTPOB BOIH, WpescTaBreHn- 
HBIX Ha Mur. 13. 


i — rpaHh 10 MAKCHMA@JIbBHEIM HW MHHMMAaJIbHBIM 3Hade- 
HHAM; 2—CneHKTP BOJIHEI ty; 3— oCpeRHeHHLIM cHnekKTp 


BOJIH-TIOMEX. 










230 $f 50 60 W bl 90 lho 
Fey 


nenua dur. 46 augur. 12 BuyHO, 4TO | | 
AK 640; ty 


CNe€KTpH BOJHH ¢,, NOWyAeHHbIe Ha pas- 
HBX yaacTKax MpopmuAA, Mao OTIMAAWT- ; 
cA [pyr OT Apyra, B TO BpeMA, Kak UHc- F 
XOMHEIe CIeCKTPH pe3sKO W3MeHAIOTCA OT ; 
Tourn K TouKe (pur. 2 u dur. 13). 
O6pabotka OobnIoTO KosMyeCcTBa 
HaOJIONeCHHHX CIIEKTPOB ToOKa3zala, ATO 
cbopMa cilekTpa OTpayKeHHOM BOJHEI f,, 
ZaperucTpMpOBaHHOH Ha pa3HHIxX yuda- 
cTKax, H3MeHAeTCA HesHaduTeIbHO. Pas- 
qmanme HaOsiofaeTcA B MupuNe cnekTpa 
a B DONOKeHHu MakcumMymMa. 56 TO Ke 
BpeMA oOCpefHEHHHe CIeKTphl Hepe- 
TYJAPHHIX BONH-NOMeX UMeIOT pa3zIN4- 
Hy} @OopMy Ha pa3HEIX yuacTKax Ha- 
6nroeHua. ComocTtaBlreHue NOayaeHHOro 
MaTepHasia WOKa3zai0 WemecooOpa3HoctT, 
o6paboTku HHTepPePpeHUMOHHEIX CIEKTPOB 
cioco6o0M rpaHH4HBIx 3HaeHuil. Kpome 
TOTO, IKCIEPUMCHTAIbHO WOKa3aHoO, ATO 
HeOOXONMMOe YMCIO KaHaOB, paccunTaH- 
Hoe mo dopmysze (14), mower OBIT 





> 9 2 WOW a 60 1 bb mb te 
4, ef 
Wt 62D; ty 





' 
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Mur. 13. HaOmiopennnie cileKTPH BOJIHEI f,, 
uuTephepupylomelt c HeperyAAPHHIMH BOHAaMH- 
IOMe€XaMH. 
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YMeCHbUWICHO, H JWIH WONyYenuA HeoOxosMMO; TOUNOCTH OCTAaTOUHO MMeTI, 


O—7 Kawato, 3annch KoTopBIxX oGecteumBaeT BO3MOMHOCTE IIpobeseHHHA 
YaACTOTHOTO aHadHaa. 


BbIBOJLbI 


1. Upegqnoaten cioco6 o6pa6oTrku HabmoneHHRIXx aHaIH30rpaMM, jlalornit 
BO3MO/KHOCTh NOUYYATh CHEKTPbI CelMMCMHUCCKUX BOJH, PErUCTPUPYeMBIX B 30- 
He uHTephepennau. Cuoco6 cocrouT B TOM, 4TO DyTeM KomuYecTBeEHHOL ob- 
paooTku HaOMOAeCHHEIX CHeEKTPOB MOJLyuawoT JaHHble oO cueKTpax uyTephepu- 
pytomux soa. IpeqnaputerbHo HaxoAT MaKCUMAabube MW MMUHMMAaRbHBIC 
3HATCHUA CICKTpPaIbHBIX COCTABIAIWIMUX UHTephPepupywmux BOAH, AA wero 
IpOBORAT pauNuible KPUBbIC IO UX MAaKCHMAaAbHHIM WH MUHMMAJbHBIM 3HayeHI- 
AM, a 3aTCM CHCKTpaIbHble CocTaBAAOMMe HUTephepHPYIOMUX BOIH OUpeeA- 
OT Kak NOJYCYMMy WU WOMypasHocTb opyunat rpauun. Ipumeneuue vsroro 
cioco6a MOAKCT 8HAYMTCIbHO PaCWIMpUTh BO3MOMHOCTH YCTOTHOTO aHaduga. 

2. Upeqnomennii croco6 rpanwanpix 3Ha4eHnii Tpedyer NOJYUYCHHA HeENCKa- 
/KEHHBIX 3allMceli BONH B paAye TOUeK B 30HeE MHTephepentuu upu oyHO; pac- 
cTaHopke upaoopos. Monyyenubie no sTHM 3allucAM HETeppepeHUMOHHWEe cIeK- 
TPH COBMeCTHO OOpabaTHBaWTCA rpaduqeckuM cuocobom, KOTOpHIi TeXHHuyeCKU 
MpocT W 3aHuMaeT Mao BpemMeuu. Hadmioyenuble ahanu3z0rpaMMH KOWMpyWT- 
CA Ha OMY KalbKYy u [1A WoMyaeHHoro Habopa CUeKTPOB UpoBO,ATCA Be 
rpaHiitbl — 10 MHHMMyYMaM HM HO MaKCHMyMaM CHeKTpaIbHHIX CcOCTaBIAL- 
mux. JaTeM rpahwyecKkM CTPOATCA KpUuBbIe, OPIUHATH KOTOPHX paBHEI NONy- 
cyMMe H WOJypasHocTH OpwuaT rpanniy. ITM KpuBHIe U ABIAIOTCA CUCKT- 
paMma j\ByX MHTepdepupywouux Bourn. 

3. IIponegennan oyeuka TOYNOCTH UM pesyAbTaTHY 9KCMepUMCHTabHOTO 
oupodoBannA cnocoOa HOKasHBbawWT, 4TO MCHOAb30BaHUC CPaBHUTeNbHO He- 
OoubMOrO YACTA KaHaloB, NOMyckalwowmux wocwekylomec BOCIponsBeyenne, 
odectexnBaeT YAOBAeCTBOPATCABHYW TOUHOCTL IWOywaeMBIXx MaTeplaJioB. 
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AKA WEMMU’SH HAY KR CCC p 


: 
1959 2, PPYHb HHCTHTYTA OUBUKH BEMIH NM 6 (173) 


B.C. Heaee 


OB H3MEHEHMM CILEKTPOB BOJIH OPH PYUOUMPOBAHNN 
CEMCMOrPA®MOB 


IIpupenentt pacueTune u IKCHEPHMeHTaIbHbe Danube o6 ucKasKe- 
HHAX CI€KTPOB UMUYJIbCHEIX CeHCMM4eCKMX BOIH py rpyuouposannn. [lo- 
Ka3aH0, TO Up rpyllnpoBanun celicmorpadoB u3MensIOTCA aMUNMTy Wb 
CHEKTPasIbHBIX COCTABIAIOIMMX H OpMa cileKTpoB celicmuyecKUx Koneba- 
Hu. MccneqoBann u3MeHeHua CHEKTPOB THOe3HhX BOIH HM BOJIH-DOMeX. 


Ws teopua naupaBseunoro nelicraua rpynuupobanaa WA cTrawmouap- 
HbIX TAaPMOHUYECKUX KONebaHuli [1—4] cuenyer, aro upu rpynugpopannn ceit- 
CMOrpa@oB (B3pHIBOB) UCKasKaeTCA TOALKO aMadutTyqa KoteOannit. Ji pyrue 
qunHaMuyeckve ocobenHocTa Konebannit ocraroTca He€M3MCHHEIMH. 

IIpu uMiyabcHHXx se KonebaHMAX 3a CUeT 'pyUnMpoBaHaA HapAny c uc- 
KaKCHHCM AMILIATYIH KOMeOanui usMeHAeTcA dopMa 3anncH [5—9], mame- 
HAeTCA (yBeIuaMRaeTcA) Uepwox KoneOannit [5,9]. Irn MakTh, OWeBATHO, 
CBHACTeIbCTBYWOT O TOM, 4TO UpH rpyummpoBanun ceHicmorpaos caelyer 
OKUAATh U3MCHEHUM CHEKTPOB celicmmyeckux Korebanuit. O cyllecTBOBaHHn 
HCKaKeCHUM CHEKTPOB UMITYIbCHEIX CeliCMaaeCCKUX BOTH pa rpynournposanon 
rOBOPAT TaksKe TO OOCTOATENLCTBO, ATO, Kak culelyer 03 paccMOTpeHHA Xapak- 
TCPUCTHK HallpaBseHHOCTH TpyUNupowaHuA, UOMYYeHHHX WIA CTallmOHapHBIX 
rapMoHaeckux KoteOannii [1—4] uw zna umnyabcunx Konebanuii [5, 8, 9], 
TYBCTBUTCIBHOCTh TpyuubH UpMOOopowB K pa3sWUYHEIM YacTOTaM komebanmuii 
pa3im4yna. 

B uacroameli pa6ote upmpenenH pacweTHHe HW IKCHePHMeHTaIbHbIe WaH- 
Hble 06 M3MeHeEHUAX CHeKTPOB peryIAPHHX MW HeperyAAPHBIX MMIYIbCHBIX 
KoNeOanuit up rpynumpoBanun. Msyyeune uckasKenuit CIEKTPOB peryaAp- 
HBX KONeOaHHi pa3sqeneHo Ha Be Yacto. Bo-nepppx, paccmarpupaiwrca 
MCKAKCHAA CICKTPOB BOH (WONe3HHX BOTH), KOTOpBIe Mano uckamtalwrTca 
rpynuupoBanueM. Bo-nrophx, uckakenua CI€KTPOB BONH (BOIH-NOMex), 
KoTophe, ONarofapA cooTBeTcTByIOMeMy moqOopy uapamerpos rpynu, cyme- 
CTBCHHO HOfaBIAIOTCA Upa rpynonupoBanun. Pacwern wa OCHOBHHe okcnepu- 
MeHTAJIBHBE TaHHble 1ONY Yuh IPAMeCHUTeIbHO K WMHCHHOL rpynue opuoopos, 
cOCcTOAIMeH Wa 4YeTEIpex celicmorpados (2 = 4) onunakonol uyscteoTens- 
HOCTH, PaCHONOKCHHEX BOIb HalpablewaA NYHKT B3pHRa — QYAKT Ha- 
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OnofeHuA (MposombHOe rpyUlmpoBaHHe) HA OMHAKOBHIX PaccTOAHMAX Az 
upyr oT wpyra. Hexorophle oKcHepMMeHTaIbHBe HaHHEle 06 mcKaKeHHAX 
CHeKTPOB BONH NOWy4eHE TakwKe JAA MOMepeqHoro rpynuapoBannA (n=4) w 
momanHoro rpynmapopanua (n=4). IIpu nomepewHoM rpynuMpoBannL celi- 
cmMorpajH B rpynle pacHolaraiuch BAOAb IpAMoH, WepueHyMKyAApHO!l 
HaUpaBseHHlO UYHKT Bsphiba — UYHKT na6monenna. pu naomayHom rpyn- 
upoBainu UpHOoOph rpynubl paccTaBIAIUCh M0 yraaM KBaqpata, oWHa CTO- 
pona KOTOporo coBnajlaia c HanpaBseHweM UYHKT B3phiBa — WYHKT Haoaw- 
eHuA. 

IIpn6ops B rpynue Obi coeqMHeHH Wapase1bHO. B 9ToM cayaae uMue- 
anc BXOAHOM enn celicmuuecKoro KaHala UpWMeHABIUelicAa celicmageckoH 
cTaHUMa Up UCHOAb30BaHuA TpyuuupoBaHaA (n = 4) upakTHuecKkH coBia- 
aul © MMHeAHCOM BXOZHOM Wem celicmmyeckoro KaHada UpH pa6oTe c o7u- 
HOWHHIMH UpuOopamu. CooTBeTcTBeHHO STOMY HM CHbl TOKOB BO BXOAHOH Tenn 
celiCMuaecKoro KaHada B 9THX ByX cyyaAX ObIM OMMHAKOBEIMH, a, 3HaXUT, 
YYBCTBUTCIBHOCTh celicMuyecKOrO KaHalla UpakTMyecKu 6bIa paBHa 4YBCT- 
BUTCHbHOCTH celicMm4ecKoro KaHawa B clyuae paOoTH c OAMHOUHHMA mpu6o- 
pamu. ITO OOcTOATeEIBCTBO HO3BONACT yio6HO IpoBOsUTE cpaBHeHue sannceH 
KonebaHuH Ha CelicMOrpaMMaX HM COOTBETCTBYIOWIMX HM CHEKTPOB. 

Visyuenne uckaskenuit cleKTpOB BOTH MO oKCIePpUMeHTAIbHHM HaHHbIM 
B DTOH CTaTbe UpOBOAMTCA riaBHEIM OOpa3soM Ha OCHOBAaHAM COMOCTABCHHA 
CHeKTpOB KoeOaHuH, NONyAeHHHIX pu padore c OfMHOYHEIMH upHOopamn 
u upH rpyuuupoBaHua. 


§ 1. GACTOTHBIE XAPAKTEPHCTHKH TPOJOIBHBIX PY 
CEHCMOrPA®OB 


IIpexgze eM WepexoquTb K U3y4eHHI0 wckaskeHul CHeKTPOB MMILYIBCHEIX 
Kone6aHHi UpH TpyNuupoBaHau, BHIACHHM, Kakux W3MeHeHHH B CleKTpax 
perucTpHpyeMEIX MMIYJIbCHHIX BONH MOVKHO OMMMMATH 3a CYCT HeOMMHAKOBOM 
YYBCTBUTeMBHOCTH Tpyuu wupwoopoB K pasHBIM WacTOTHBIM KOMIOHEHTAaM 
nouu. C sTOoH NewbIO B WaHHOM Daparpade paccMOTpHM YacTOTHHe XapakTe- 
pucTuku rpymm celicmorpapos (B3pHBOB) B Cyyae UMUYAbCHEIX KomebaHni. 

IIpu onmpeyenenuu wacTOTHOH xapakTepMCTHKE rpyunyl (aHaOrMGHO TOMY, 
Kak sTo clemaHo B padote [9]) 6ynemM HcxOJMTb 13 NOHATHA O XAPAKTePUCTHKAS 
HallpaBeHHOCTH Tpyun. XapakTepHcTHKM HallpaBeHHOCTH T'pyilll B cmyuae 
MMIYAbCHBX KOTeOaHHi paccMaTpHBaNUCh B padorax [5, 8 1 9]; Tam 2Ke aHBl 
cuocoOHM WOuyeHHA UX WH UpMBeseHE IpUMeps! KapakTepUCTHK JIA HEKOTOPDIX 
uMUyJbcop. XapakTepHcTHkKH HallpaBleHHOCTM TpyuN NpewcTaBssAoT coon 


aad 


At * 
3aBHCHMOCTh Koop @uNMenTa HallpaBienHocTu Ff oT BeuMUMHEI = Az-fymn 


* 





MMI 
rae At — pa3HOcTh BpeMeH IIpuxoa BOW K JBYM CocexHUM npno6opam rpyiunl: 


Tomn — KUKYUMMCA WIR BUMMBIM NepHox perucTpupyeMbix celicMu deCKHX 
pons (10); fawn — KaKymasca yacrora oTux Bon. LlapameTpom xapakTepucTak 
HallpaBNeHHOCTH TPYMNbl ABIIAeETCH YACHO Nn celicmorpados B rpynue. Rood- 
(unuent HaupaBuenHocta fF UM YYBCTBUTeIbHOCTh Tpynn mpHoopoB 
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OupewewAeTcCH HAaMH Tak “te, Kak WM B padorax [0 8, 14] oTnomenuem 
MAaKCHM@bHOrO MIHOBeHHOTO 3HaYeHHA AMUJIUTYAbI LIA WaHHOrO yrua i WOL- 
XOHa BOIH K HaMOolbMemy M3 OTMX 3HaYeHHit, CooTBeTCTByWIeMy yrily 
HOAXOWAa BoWH t = 0° [5]. 

cum Hapayy c¢ uncom n upu6opos B rpyuue B Ka4yecTBe llapamMeTpa 
paccMaTpMBaTb pasnocTh At BpeMeH NipHXOMa BOI K LBYM CocejWuMM Ipudopam 
Ypyullsl, TO xXapakTepMcTHKA HalpaBsieHHOCTH MOMKHO NCTONKOBATh Kak 
TaCTOTHHIe XAaPAKTePUCTHKU IpPyUUE! celicmorpados (B3pHBOB) L (ey, KOTOPBIC 
HW7Ke OyTeM HasHBaTbh Mpocto yacTOTHEIMN XapakTepHCTHKaMH rpvuill. 


, ; 5b 100 150 by * 
“Ress Auane 24 
O75 

y; 
50 
4 ; 

a 

é 
Q25 G\N7 8 


@ur. 1. Yacrorupie xapakrepHcTHKA rpynnnl n=4 8 C.1yuae AMITyAb- 
ca, COCTOAMero M3 OHOTO Uepnosa CHHYCOMAE, pu cenyonx 
pasnmunax At BpeMeH NpHxoja BOUH K cocea”HuM upu6opam rpyunm: 


I) Av=0,000285 cex; 2) At =0,00057 cex; 3) At = 0,000857 cex;-. 4) At= 
=0,001140 cex; 5) At = 0,001403 cex; 6) At = 0,002857 cex; ¢) At =0,004 cen; 
8) At = 0,004286 cex. 


Ha dur. 1 HampMep, 4A pasmMaHEIX 3HayeHM Napamerpa At, upupeycHbl 
VACTOTHBIC XAPAKTCPUCTHKU PYM TWA UMNYWbCa B MPOPMe OTpe3ka CHHYCONAL, 
COCTOAINerO M3 OXHOTO Tepwoya; MapameTp nm IA BCeX KDPMBHIX oOcTaRaucA 
HocTOAMNbIM, paBHbm 4. Ha dur. 2 qua Tex me s3HayeHHii mapamerpos 
MpeACTAaBMCHO CeEMeHCTBO YaCTOTHBIX XAPAKTEPUCTHK FpyHll JIA UMITyIbCa THA 





0 mpna t <0 
. 2nt . Art = 
{(t)= iA /2sin ne sin T | Oe Td ea (1) 
0 i> Push 


rye A — OCTOAHHAS, 3aBMCAMaA OT HHTeCHCHBUOCTH KomedaHns; Tam — WocTo- 
HHHAaH, 3aBMCHan OT MopMb! ‘koueOanna u OUpeeuAwollan TIMTeIbUOCTE 
UMIyAbCa; WIA awHoro umuyspca Tyyn se t,47 Tun (cm. B pa6ote [10] 
pur. 1); t—Bpema. 
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a 





XapaktTepHoit yeptol ummyabca (1) aBaaeTca TO, ITO PYHKUUA, ero onpe- 
jlemaioman, a TakiKe ce IPOUZBOMHEe HEIpePHBHH UpH Bcex sHauenuAx ¢[12}. 
Ilpom3poqnEe Ke oT MYHKUUM, XapakTepu3ylouiet UMUyIbc B hopMe oTpeska 
CHHYCOMAH B Hadale HW B KOHNe KoJe0aHuA, TEPHAT PasphIB HellpepHBHOCTH. 
BeaetctBue dTOrO WCTOTHHe XapaKTePpACTUKU LpPyUU IH UMUyAbca B Popme 
oTpe3ka cuHycounH (pur. 1) UMeIOT H30MBI, KOTOPbIe COOTBETCTBYIOT M3J10- 
MaM XapaKTepHcTuK HallpaBlennoctu rpyuu (cm. [5]). Ha dur. 3 aa cpas- 
HeHUA UpwBeeno ceMeiicTBO YaCTOTHHIX XapakTepucTUK rpynn JA cTaluo- 
HapHbIX TapMounyeckHx KoJeOannit. [pu nocrpoenum YacTOTHHX XapakTepn- 
CTHK py A.A Bcex Tpex TuNOB KONeOaHHH MbI OrpawHu4NIMch TacTOTaMH, 


“rh 


F 50 100 150 200 
s — —— Fun 24 
} 

275 2 

3 
a5 

a 

Pe) 

8 

025 , 


ps 


Mur. 2. Uacrorunie xXapakrepHcTHKA rpyun n=—4 B Ccryyae UM- 
HyYIbCHEIX KoecOannii Tuna (1). HapamMerphr Kpubbtx Te Ae, ITO 
u Ha nr. 1. 


He mpeBhuuaromumea 200 24, MOCKOIbKY ITOT UHTepBad YacTOT MpelcTaBAAeT 
yanOONblinii UHTepec JIA celicmopa3sBeyka. 

Hak 1 B XapakTepucTuKaxX HalipaBAeHHOCTH Trpynll, B YacTOTHHIX Xapak- 
TepHCTHKaX FpyNM MO*KHO BbieIuTh OOMacTb ocHOBHOorO Makcumyma. Illn- 
puHa OCHOBHOTO MaKCUMyMa YaCTOTHOM XapakTepucTHRU oNpefeiseTcA WH- 
TepBaslOM HM3KUX YcTOT /,y,, B UpehelaX KOTOpOro 4YBCTBUTEMbHOCTE 
rpyuusi upu6opon / ne npunuMaet 3HayeHni, Menbuimx yem 0,7 [2]. OOnacTS 
OCHOBHOrO MaKCHMYM@a YacTOTHHIX XapaKTepMCTHK py MOMKeT OXBATHIBATL 
pazIW4Hbt ualas0H YacTOT B 3aBUCMMOCTH OT BeAMIHHbI NapameTposw At N. 

Vis paccmoTpeHusvl wacTOTHHIX XapakTepucTuK rpynm (mur. 1—3) MowHO 
celaTb ceqyromue BbIBOE: 

4. Tipu maspix sHayenuax AT Kak B Cuyuae UMUYIBCHEIX, TaK UB Cyuae 
cTalMOHAPHHIX TaPMOHUYeCKUX KOTeOaHM GACTOTHIe XapakTepuCcTURH rpyuwn 
WpekcTaBIALT coool MOHOTOHHO cMajyjalwuyue KpPHBBle. IIpu yneauaennu At 
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KpMBbIe AJA CTauMOHAapHHX TapMOHWYeCKUX KONeOanHil HMeIOT HeECKONBKO 
oKCTpeMyMOB; KoaPulwenT HallpabsenHoctu / AAA OTACAbHHX YacTOT upU- 
HuMaeT HYJeBHe 3HaucHuA. JA UMNYIbCHEIX KonNeOanull TBCTBATeNbHOCTE 
rpyunun mpudopos / upu yBesmuenuu AT TakeKe cymecTBeHHO NOHMMKaerTcA. 
Ouako, KpuBhte F (f,,,) B 9TOM Cayyae He WMeIOT DKCTPeMyMOB H HE mepece- 
KaloT upamylo F = 0, T. e. HH OHA COCTaBIAIMAA CheKTpa UMUYyAbCHOII 
; BOIHKE pw rpynnuapopasnu 
TNONHOCTbIO HE NMOdaBAAeTCH. 

' 2. O6mel ocobenHOcTHIO 
WACTOTHEIX XapakTepHcTHuk 
rpynm Bcayaae MMIyAbCHEXx 
iB cayyae cTalmonapHEx 
rapMoHuyeckux Kome6annh 
ABIAeCTCA NOLYePKABAHHE 
HH3KOU¥aCTOTHHIX  COCTABIAIO- 
muMX cuekTpa. JTO BUTHO WB 
CYMI€CTBOBaHYA wWOCTOAHHOTO 


\ MaKCHMyMa xapakTepacTukK 
pu uactorc ~ = O Bue sapn- 
K CHUMOCTH OT NapaMeTpoB nn B 


D> 





Ql F 
\\ 200 £€ eu At. 

nt Vey, F 3. Ipumenenne  rpynun- 
ie poBaHus celicmorpag@os Bue- 
ey, 7 yeT 3a coboh uckamennuA 
a3 CHeEKTPOB, 3aKkNIOValomUuecA B 
a, IpeuMylWlecTBeHHOM ocuabse- 
“45 HUM BEICOKOYACTOTHBIX COCTAab- 

r NAIOMUX CHekTpa. 

7, 


4. B upezenax ocnosnoro 
@nr. 3. Uacrotane xapakrepucTuku rpyun n= 4 MaKCHWMYMa YacTOTHHe Xapak- 
B Curae CTANNOHAPHEIX TapMOHHNGeCKHX KO- TepucTuKu rpyiint Tipu YM- 
neOanun. Tlapamerphl KpHBHIX Te 2Ke, 4TO HW Ha UYIbCHHX uf cTalwoHapHBIx 
Part: TapMOHM4eCKHX KomebanMAX 

O0U3KH Apyr K Apyry. 

O. Crenenb WcKaxKeHUA CICKTPOB UMNYNbCHELX BOJH, BCMeEACTBHE pa3au4- 
HOH 4YBCTBUTebHOCTH rpyuubl Upu6opoR K KoNebaHuAM pasHoH wacTOTh 
np 2 = const CyMlecTBeHHO 3aBucuT OT Hapametpa Avr. C yBermueHnem 3ia- 
uenui At cuekTp uckaKaetca B O6nbMel cTrenenn. 

6. Upu raxux 3nayenmax nu Av, up KoTopEx wacToTEH perucTpupyemnx 
BOJH COOTBETCTBYIOT OOacTM OCHOBHOTO MaKCHMyMa YacTOTHOM xapakTepn- 
CTHKH TpyNMb, UCKasKeHUA CHEKTPOB BOIH UpakTM4yecKkM HeCyMecTBeHHEI. 

B nocaenyromeli yacrn padorn 6yayT upuBeyeubt pesyabrarht Teo peTu4e- 
cxoro (§ 2) m aKcnepuMenTambHoro (§ 3—5) ucenenoBaHUA dopMBI CHeKTPOB 
MMIYAIBCHHX KONeOaHHi Ha BLIXoO,e Tpynist. 
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$2. METOJMKA WW HEKOTOPDBIE PE3YJIbTATbI TEOPETHYECKHX 
PACYETOB CITLEKTPOB KOJEBAHMA 
HA BBbIXOJE PPyliibl 


B uactosmemM waparpade oOcyaiqaloTrca BO3MO;KHOCTH TeOpeTH4eCKOrO 
U3YYeHHA CICKTPOB UMUYALCHHX KoeOaHMli Ha BHIXope rpyuuH. Ha orzenb- 
HHIX UpHMepaX paccMOTpeHH w3MeHeHHA cleKTpoB KomeOaHali Up rpyuun- 
poBannn. 

Teopetmuecku cieKkTp KoNeOaHui Ha BHIXOfe TpyUUH MO/KHO ONpeeIHThb 
nuBymsa cnocobamu: 1) nyTeM HepeMHOMenMA CIICKTpa MofaBaeMOro AMIyAbca 
Wa wWacTOTHYIO XapakTepucTuky rpynuun F (fay), WoCkoubKy rpyuma 
celicmorpados upeyctapiaeT co6ol amHelinylo cucTemy, 2) DyTeM BBrance- 
HOA CUCKTPOB CyYMMapHOro KoNeOaHuA Ha BHXOMe TpyUOH, ecIH WIA 3aan- 
Horo Ha BXOXe Tpyulbl UMNyAbca oupeywenena PyHKUMA, XapakTepu3sylwmar 
cyMMapHoe KOJeOaHHe Ha BLIxowe rpynub. BeramcueHMA cueKTpa Mosapac- 
MOrO MMIIyAbca B HepBom cnoco6e mM CUeKTpa CyMMapHOrO KoJeOaHUA Ha BBI- 
xofe rpyMUEH BO BTOpoM cnocobe AA UMIyIbCcoB f(¢), yAOBIeTBOpAIOMAX yc- 
nopuam J\upuxae u aOcouoTHO MHTerpupyeMbIX B OeckOHeYHbIX Upeserdax, 
MOryT OMITb BHUOMHEHH Ip NOMOWM wHTerpala Dypse: 


{()=t- | S (cide, 
rae 
S(o) = \ 7 eriotde. 


Bennuuua S(w) BiipaskaeT He HENOcpexCTBeHHO amiuTyAy C Kakoii-1u60 
CHCKTPabHOH COCTaBIAIONIeH, a TAK HAa3HBaeMy!0 CUCKTpaibuylO UAOTHOCTh 


S(w) = “ (cm. [13]). Uacro omyckalor sTy AeTanb 1 HasbiBaloT S(w) Komm- 


JICKCHEIM CH€KTPOM HeMepmOAuuecKoll byHkuun, a abconWTHOe 3HayeHHe (MO- 
yb) 9TOH BeanuuHH P(w) = iS (w), upocto cnexrpom [13]. Yunrnipaa xe, 
UTO CHEKTpasbuad WNOTHOcTS S(w) H aMMIaTyHa C NponopumoHaIbHA! H OMpe- 
NeMHIOT APY pyra, BH UpMHUMaA BO BHUMAHMe MCIOIb3YIWINYIOCA B CCHCMHKEC 
TeEPMHHONOrHIO, aOcomOTHOe 3HAaYeHHe Ss (o)| aA TOM Wau wHOW YacTOTHOI! 
cocTaBIAMMeil CicKTpa © B aHHOll cratbe OyfeM HasbIBaTb AMUIHTYOH sTOH 
cocTaBJAoMeH cieKkTpa. 

O6a cnoco6a onpesenenuA COeKTpoB KOJebaHuH Ha BLIXofe Tpyuub Lo- 
ctaTouno TpyyoemKu. B mepbom cuoco6e TpyaoemKOll OuepallmelH ABIACTCA 
HOJY4YCHHe YCTOTHHX XapaKTCpUCTUK py, KOTOpble, TAK *Ke, Kak WH Xa- 
pakTCPHCTHUKH HalpaBeHHOCTH, PasIU4Hbl AA pasHBX MMIIYIbCOB [5]. 
Haupumep, up rpadwieckom cnocobe Mou yaeHuA YACTOTHHIX XapakTepuCcTUK 
(KOTOPbIM HOJIb30BaJICA aBTOP CTaTbu) HEOOXOAMMO PaccanTHBaTh CYMMapHPle 
Kome6anua Ha BHIxowe rpyuun [5] ANA pa3sHbIX YacTOTHHIX COCTAaBIAWMUX 
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SSS 


UMIYIbCA fyyns FTO 3aHMMaeT MHOTO Bpemenu !. OcobeHHOcTHIO olpeyelenna 
CUCKTpOB KOTeOaHul pu rpyouupoBanANM BTOpHIM cuocoboM aBAeTCA TO, 
4TO, KaK ToKasaHo B padore [5], cymmapusie KoueOanuA Ha BHXONe rpyuibl 
BO BpeMenM pactaqawicA Ha KBa3NCTalMOHApHYW UW HECTANMOHApALe 30nNBI 
KoeOanni (Bcero 2n — 1 unteppana). Hanpumep, up rpynunporanun 
yeTHpexX IpHOopow KoONeOaTeIbHOe [[BMKeUMC pacmamaeTca ta wecth Hecta- 


[Sta 


Z 
] 4 
Wf 
G02 Q4 G6 08 30 J2ql4 §0 18 20 22 24 26 28 30 32 34 36 38 46 
1S (a }] 
Z 
1 3 
# 
9 02 04 O6 O8 40 42 It 6 [8 20 22 24 26 28 30 82 84 86 38 40 





G02 (4 U6 G8 10 2 14 I6 18 20 22 24 26 28 30 42 34 36 3R 40 


? 


15(K)| 


0 G2 G4 Gb G8 {0 {2 {4 36 18 20 22 24 26 28 30 82 54 36 38 40 


Mur. 4. Cnerrprt KoneOannil na prrxoze PpyNbe B CTYYAC TIMITY.EbCHHIN 
KoneOaunii ruma (1) WA para pasamuunh AT BO BpeMCHaX IPHXO;La 
HMITyaIbea K CcocesHuM celicmorpadam rpyiu4:' 


1) At==0; 2) At = 0,05 euare Jo; .9) At== 0,1 (Pom os FY As 


c ve 
= 0,2 (Loma )o- 


IWOHAPHEIX HW OFHY KBasMcTalmonapHy 30H. B karmkqoli u3 yRa3aHublx 301 
KoneOaTenbHoe ABUIKeENMe ONMCHIBaeTCA cBOeii pyuKuuel. 13 caasu c oTuM 
pM oupewerenuu clekTpa CYMMapHOTO KOWeOaHMA Ha BHIXO;e PPYUUbl MCTO- 

' Carewyer 3aMerTittb, TO YacroTHEte XapaKTepUCTHKIL PPyNM JLisl UMMYGILCHDIX KO.1C- 
OAH, TOSTYYCHHbIe YRKasaHHbiM HyteM, We WO3BO:1AIOT BLIABHTb HCKOTOpPhiIe MeTactt W3- 


MCHCHHA CHCKTPOB B TCX CyYaAX, Kora WapaMerps rpynn wo_O6pauLl c Newb WosaB- 
CHHH TOH Jl HHOW BOsIHbI, JPyYTHMK COBaMM B Tex CIyWaAx, KOra MMUYJIbCHOe KO- 


* 
nedanHe WO 3Ha4eHHAM fing, 2 uw AT HaXORNTCH 3a IpeyqesaMH OCHOBHOTO MaKCMMYyMa 
“aCTOTHOH XapakKTepHCTuKH rpynib, 
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oM unterpaia Dypbe HeoOxoqUMO DepBOHAataIbHO paccUATHIBaTb KOMITeKC- 
Hble CHEKTphI JIA KaKTO 30Hb KOMeOaHaM; 3aTeM UX alre6panyeckH CKila- 
NbBaTb MH HaXO/MTS HCKOMBIt cuckTp Ow) = |S(w )| . BerqucaeHua cCIeKTPOB 
KoNeOaHuil Ha BEIXOe TpPyMMbl BTOPHIM cnocoOoM 4pesBhlqaHHoO TpoMO3qKH 
maske B TOM Cily4ae, Kora K rpynie upuOopoB NOAXoAUT upocTehiiMl UMNy ILC 
B dopme orpesKa cunyconyu. Iloaromy mepBerii cnoco6 aBaserca Oomee yno0- 
HbIM JIA PacueTOR. 

B xkayectse upumepana dur. 4 npabeseubi paccuuTanHble WepBEIM cmocobom 
CeKTpB CYMMapHHX KoneOaHaii Ha BHXOMe pYMUb, COCTOAMICH U3 IeTHpex 


mupnoopon(n==4) B caygae uMuybca(1) qa paga sHateHni (T., = Cayo 


ee F 
rye (Timn)o— upeobrapaiwmali nepwoy uMIybca. IIo ocu ophuHaT Ha 9TOH 
(urype OTIO7KeHAa aMIIUTYLa cieKkTpa; Wo ocw abcuucc — oTHOMeHnne k tery- 
weH KPyroRoli wacTOThl On K mpeo6Oaqaiomeli KpyroBoll wacTOTe JaHHOrO 

* 
AMITYIbCA (Onno; 


* 


(nail =e Casale: 


; —_ 


IIpu snayenum —-— = 0 (He3aBncwMo OT THHAa WMUYIIbCa) CHeKTP KOJIe- 
MMII/0 
OanMit wa BEIXOZe Tpynmtbl copllagqaer CO CIeCKTpOM 3aaHHOro HMIyJibca * 


At 

SHagenna ——~-—- = (fnwn)o- At, papusie 0,05 a 0,1 B qanHOM MIpiMepe, Korsa 
unto 

n=4, coorBercTByOT OOaCTH OCHOBHOTO MAaKCHMYMa YaCcTOTHOM XapakTepH- 


aula 
ed ” 
OQOOWaCTH OCHOBHOTO MakKCMUMYyYMa ITOW xXapakTeCpHcTHKyH. 


Paccmotpenue mpwBexqeHHbIx cmeKTpoB (Pur. 4) MoKa3bipaecT, YTO NpH 
rpylinpoBanHh OHM 3aMeTHO m3amMensoTcH. MakcHMaibHad aMIMIMTy7a cueK- 
TpaIbHBIX COCTABIIAIONMX YyMeHbiaeTcA MO cBOeM BeMuMHe UW CABMraeTcA 
B cropony Hu3sKux actor. HcKasaetca dopma cuektpa. Ho noobie n3menenuA 
CHEKTPOB MMIUYJIBCHEIX KOeOaHHi, KOTOpble NO 3HadeHH!O YaCTOTH Gately (pH 
3atauibix mapamerpax nm m Az) coorBeTcTByIOT OOMACTH OCHOBHOTO MaKCHMYMa 
YACTOTHOH XAPAKTePMCTURM TPYUMb, CpaBHUTeIbHO HeBeIMKH. 


CTHKH Ipylubl; 3HayeHne = Giaale: At = 0,2 HaxoJNTCA 3a WpeqetwaMu 


§ 3. METO;JLW KA’ ORCHEPHMEHTA.IDHOTO H3YTEHHA M3MEHEHHUA 
CUERTPOB BOVLA 3A CUET CTPYTNHPOBAHES 


Bech momeboit celicmmuecknil MaTepvad, KOTOpHIt Oyzer oOcyKMATLCA HU- 
ake, Wosy4en B IoymocKkoBnol skKcne_uuME Muctaryta dusnkn demain AH CCCP 
p 1955 r. On coxepsKuT JaHHble 00 UCKasKCHHAX 3a CUCT rpyNMUUpoBaHHvA CIEKT- 
poB NosesnbIX BONH H BomU-MoMex. ismeneHaA CHeKTpoB DOWe3HhxX BOTH 
U3yUaloTCA Ha WpwMepe OOSeEMHBIX IPCIOMICHHEIX BOJH, U3MeHeCHHA CIHEKTPOB 


1 Bonpoc 0 wecopnaycunn YaCTOTH MaKCHMyMa CIieKTpa lIMMy.bca c mpcob.rajaiomel 


yacroroit uMUysbca (pur. 4) paccmarpuBaercHh B padote [10]. 
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@Mur.jo. CelicmorpaMMa, DouyueHHas Ha WHPOKONOJOCHOK allaparype cCTaHIMH YacTOT- 
HOrO aHasnza (a), H AHANM30rpaMMbI BOJHLI, 3aperuCTpHpOBaHHOH Ha 9TOM CelICMO- 
rpaMMe OJ\MHOUHEIMH celicMorpadamyu (6 u @). 

CrpeikaMi OTMeveH HHTepBal 3allHCH, JIA KOTOpO! ONpemeuACA cneKTp. 


BOJH-HOM€X — Ha UpwWMepe peryJIAPHBIX MOBCPXHOCTHHIX BOAH JIlABa uw He- 
peryJApHEXx KomebaHnit. 

llonepne oOmbITHHe padboThl MpOBOAUIMCh pM MposONbuOM, WoMepewiom 
M WA0maqHOM rpyunupoBanunu. B rpynune mpm Bcex 9kcHepumMentTax O6bIJ10 
yeTHpe upa6opa (mn = 4). J[ua nomyyenua coekTpoB KONeOaHu MCNOb30Ba- 
ach cTanyua yacToTHoro anamu3a (4A), ckoncTpympopannan B UD3 (14). 

Hekotophie UpuMephl, KacalomuecA ucKantenuli cueKTpOB OOBeEMHHIX Upe- 
JIOMICHHEIX BOJH pa rpyooupoBpannu, OyyT WaHbl 3yecb He AIA MpocrTHx 
BOWH, &@ (IA CIOMHHX BHHTepdepeHOUMOHHHIX KoJeOaHnli. OqHako IpuHATAaA 
MCTOAHKA H3yYYeHHA UCKasKeHUM CIeKTPOB KOJeOaHHH (OCHOBaHHaA Ha COIIO- 
CTaBJI€HHH CIe€KTpOB KOJeOaHHH upw paboTe c OuHOUHLIMA Upubopamu u 
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@nr. 6. CeiicmorpamMMa, NowyseHHad Ha WIMpOKONONOCHON anmaparype cranyuu UA (a), 

H AHAH30rpaMMBI BOJIHH, 3aperHcTpHpoBaHHOW Ha 9BTOM CelCMOrpaMMe OJMHOTHEIMK 

celicmorpadamu (6 u 6). CrpesikKaMH OTMeueH MHTepBall 3anucu, AAA KOTOpOH onpeje- 
JIAJICA CHeKTp. 


pu rpyuuMpoBauun) NO3BOAAeT BHABUTb OCHOBHHIC OcOOeHHOCTH AcKasKeHuli 
CHeEKTPOB peryJAPHbIX KONeOaHuH Upu TpyuUMpoBaHUy UW B CALY4ae CNOALHBIX 
Koe0aHul. 

Hpexye 4eM IpucTyHUTL K W307KeHHIO 9KCHEPUMCHTaAIbUHIX aHHHX 06 
UcKasKeHUAX CHCKTPOB BOJH 38 CUeT TpyUUMpOBaHMA, OCTAHOBUMCA Ha BOTIpoO- 
ce 0 HCHOCTOAHCTBE CUCKTPa BOJHEI, NOAXOAAMeH K pasHbiM UpuOopaM rpynuH. 

QkCNCpuUMeHMaAdHLIE OaNHbIe O HENOCMOAHCMEC CNEKMPA GOAN B PA3HIT 
moukax npopuan, 6ausko pacnosomennux Opye om Opyea. Iipm TreopeTuyeckom 
paccMOTpeHHH CIeKTpOB BOTH pu rpyulmpoBaHuH UpeAuoNaraiock, 4TO 
CHeKTpP BOAHE, WOAXOTAMeH K pasHLiM UpHOopamM rpyuMh, ocTaeTcA Heu3- 
MeHHEIM. B movieBhlx KC YCJIOBHAX CIUCKTPH OAHOM UW TOM Ke BOMHHI B pasHblx 
ukeTaxX WpoPusA H, B YACTHOCTH,B TOUKAX pacno1oKeHoA UpHoopow rpyunE 
HB TOUKE, OTHOCAINOHCA K IlCHTpy TpyUUH, MOLyT OTIMUATLCA [pyr oT Apyra. 


10 Tpyqu Va-Ta pusuKn Bema, No 6 
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Ha dur. 5a uw 6a B KauecTBe NpuMepa UpexcTaBeHbI [Re celicMorpaMMHI; 
3a0UCH Ha HUX MACHTMYHE, 3a ACKIOYHHeEM HWKHAX ARyx Tpacc. Ha onnoHt 
celicMOrpaMMe Ha HWKHUX TpaccaX 3anmcaHH KomeOanna, 3aperucTpupoRan- 
Hble OMMHOWHEIMY IIPHeCMHAKAMY, PacwOMO7KCHHEIMA Ha DAKeTAaX 152,5 w 157,5, 
a Ha [pyro — UpwemMHaKaMu, pactonoKenHhimy Ha muketax 162,5 u 167,5. 
YkasanHble MUKeTH pactomoxeHH Ha paccrosuuu 5 m™ apyr oT ypyra. Jina 
3aperucTpHpoBaHHOU Ha 9THUX NMKeTaX B UHTepBate 3HayeHUul ¢t or 0,09 no 
0,169 cex rpynnb BOTH, KOTOpylo AA coKpameHuA B aubHeitiiem 6yem 
Ua3bIBATh MpOCTO BOAHOM, OUpesesteHbI CHeKTphI, MIpuBbeyxenuble Ha ur. 56, 
06 uw 66, 6¢. B Bepxumx meBEIX yruax Ka?KOli aNAaNM30rpaMMBI NOMCIICHEL Ho- 
TOrpapu Mpoanalu3sHpoBaHHIX KOJeOaHui. CpaBpnuBan Meskiy cobolt cneKr- 
pH, UpeyxcTaBueunble Ha dur. OO w O6 UW OTHOCAMMeCA K 3a0NCHM ONMHOUHDIX 
mupuOopos, pacnomno7KeHHHX Ha muKeTax 152,5 u 157,5, a Take cneKTpH, 
upeycTapsenube Ha dur. 66 u 66 uw oTHOCHIMeCA K 3aNMCAM OJMHOUNEIX Upu- 
OopoB, pacnouoweHHHX Ha nuketax 162,5 o 167,5, momno oTMeTUTL, ITO OND 
OTIMAATCA [pyr oT Apyra. B uwacTHocTuH, He OMHAKOBM mpecbAanawumue Ya- 
CTOTHI KOJeOaHnii; pa3ziu4aloTcA 00 cBoelt BeMMUNHe MAKCUMAJIbHLIC 3HAYCHHA 
aMILIATy cocTabiAlomax cuektTpa. Iipw stom 3aMeTaM, 4YTO YACTOTH OKCTpe- 
MYMOB M3MeHANOTCA OYEHB MAO; COOTHOMICHHA iKe aMIIATY OCHOBHOTO 
H woOo"Horo MakcuMyMmoB (A,/A,,;) w3MeHAIOTCA 3HaauTeNbHO (Tabn. 1). 


TabBunna 1 





Il]peoOslawaronlad “uacTota, eu 





llaker 7 : Ay / Aly 
OCHOBHOTO nooouHoro 
MAKCUMYMa MaHKCUMyMa 
152,7 58,5 30 2,70 
157,5 59 32 3,43 
162,5 57 31,5 1,48 
{67,5 58 oo 2,02 


IIpm noxyyeunu celicmorpam (ur. 5a u 6a) B3apHiBE! MpousBOAMANCh B 
ONM3KO pacHOMOKCHHEIX [pyr OT Apyra cKBaskunHAax Ha OHO u TOM me riy- 
Oune. TpeTba — cef\bMaH Tpacchl CHA3y Ha 9TUX AByX celicMorpaMMaX COOT- 
BeTCTBYIOT 3aNMcAHM KoOJeOaHuii OWMHOUHEIMM Upuoopamyu, pacnosO7eHHEIMH 
Ha OJHOMMeHHHIX WHkKeTaxX UpoPusA; xopolee cxoyxcTBo MopMb 3anuuceli, 
COOTBCTCTBYIOMMX OHM MH TeM K€ IMKETAaM, CBUJCTCILCTBYCT O TOM, UTO CIICKT- 
pH BOJHBI, 3aperucTpHpOBaHHOH DpH B3pbiBax B COCeAHUX CKBaKMHAX, B WaH- 
HOM Cilyuae Malo OTAM4GAIOTCA [pyr oT Apyra. B takom ciyu4ae cupaBeyqauBO 
cpaBHeHwe CNe€KTpOB kKoNe0aHul, 3aperucTpUpoBaHHHIX OAMHOYHHIMU Wpubo- 
pam Ha DuKetax 102,0 mw 107,5 oF OMHOTO B3phIBa,cO CHeKTpamu KosueOaunit, 
3aperucTpHpoBaHHHX Ha UMkeTax 162,0 u 167,09 oT Apyroro BapHBa (cM. 
pur. 06, 06, 66, 66 u Tabu. 1). Ito cpaBHeHue NOATBepmHaeT OTMCYCHHOE BHIILE 
oOcTOATeILCTBO, ITO B Pa3HHX NUKeTaX NpOPUAA CMeKTPH HECKOAbKO OTIU- 
YalOTCA APY OT Apyra; HawOoNee 3aMeTHO pa3IM4AIOTCA COOTHOMeHHA aMIIU- 
TY, SKCTPEMYMOB CIICKTpa. 
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Pasunane cCueKTpOB OHO uw TOW +e BONTHEI B OM3KO PacHONOHKeHHHIX 
JLpyr oT pyra TOUKAaAX NpopusA — TOUKAX pacholowenuA upMOoposw rpynuE — 
MO?KCT OKA3bIBATh BIMAHMe Ha CHCKTP BOMHBI, 3aperucTpupoBaHHOol rpyunou 
upu6opos. Ilostomy MEI BupaBe OTMe¥YaTb TOTBKO OOuMe 3AKOHOMCPHOCTH, 
Kacalolmecsd WCKavKeHH CHEKTPOB KosebaHu pu TpynuMpoBaHAH. 

Huvxe nepeiinem HenocpecTBenno K U3YYeHHIO UCKasKeHUM CHCKTPOB BOJH 
ipa rpyuuuposanun. Iipu stom cachyeT 3amMeTATb, 4TO BCe COMOCTABIACMbIC 
CHEKTPhI COOTBETCTBYIOT 3aNUCHM, MOMYYHHbIM OT OMHOTO HM TOO 7Ke BBpEIBa 
H 3aperucTpHPOBaHHEIM Ha OHO! UM TOM *Ke celicMOrpaMmMe. 


§ 4. DKCHEPUMEHTAJIDHBIE JAHHBIE Ob M3MEHEHHNM CHEKTPOB 
IIOJIESHbIX BOJIH 3A CYUET FPYMUAPOBAHWA 


Hzmenenue cnekmpoe nosesnolx 6oan npu npodorvHKom epynnuposanuu. Iipu 
mpuMenenun rpyumupoBanHa celicmorpapos oOnuHo paboTawWT upH Takux 
3HaYeCHUAX NapameTpoB nu At 4YacTOTHBIX XapakTepucTHK rpynu, Up Ko- 
TOPHIX BeNIHYMHLE mpeoOMawawmux WacTOT WOMeSHbIX BOMH COOTBCTCTBYIOT 
o6acTH OCHOBHOTO MaKCHUMYyMa 9TUX XapakTepucTuK. B stax cayuaAx He CJe- 
KyeT OMUPATh 3HAYUTENILAMX OTIMIBH CNeKTpa WOMe3HOM BOAHE pu rpyonE 
poBaHuu OT CUCKTpa TOli *e BOWHLI, 3aperucTpupoBaHwHOl ONMHOYHHIM Wpub0- 
pOM, paclOJO*KeHHHIM B lleHTpe rpyuust. YOequMcA B OTOM Ha UpuMepax. 

Ha cciicmorpamMe, UpubefzeHHoli na ur. 7a, Ha BepXHUX NATH Tpaccax 
KoNeOaHHA 3aperucTpuUpoBaHbl rpynnoli Upwoopos; Ha HUKHAX NATH Tpaccax — 
OAMHOUHLIMU Upuoopamu. OrmeruM, 4TO PopMbi sanuceli Upu paooTe c OMHOU- 
HBIMH UpHOopamu u rpynmamu upHoopos, paciosO;+KeHHbIML Ha TeX Ke WHKC- 
Tax upopusn (pur. 7a), Mano oTAmuaioTca Apyr oT Apyra. /l1aA KoneOanun, 
3aperUcTpHpOBaHHHX OMHOFHEIM UpHOopoM u rpyuunol upw6opos, paciwono- 
sKeEHHHX Ha uuKeTe 160, OM ONpeseueHb CNeEKTPH BOJHEI, NOMYYeHHOU B 
Ne€pBHIX BCTYIMeCHHWAX B UHTepBare BpemeH ¢ oT 0,09 no 0,164 cex (cm. our. 
76 uw 7e); hoTorpahbun mpoabaru3nqpoBaHHHX KoNebaHHu, Kak MH Ha BCeX Uph- 
BeCHHBIX B aHHol paboTe aHaIM30rpaMMaX, UpecTaBIeHbl B BeEPXHHX Je- 
BLIX yrjiaX aHalu30rpamMM. CpaBHuBad 9TH CLCKTPH, MO*KHO BUETL, ITO hop- 
Ma HX (KaK 4 opMa 3auuceli Ha celicMorpaMMe) B oOmmMxX YepTax COBMafaerT, 
HO OTMe¥AIOTCH WM HEKOTOPHe A3MCHEHHA CHeKTpa KONeOaHHl Ha BhIXOe py 
nh. OcHoBHOM MaKCUMYM CI€KTpa HeEMHOFO CABHHYT B CTOpOHY Oomee HU3KUX 
WacTOT, CTaJI MCHee HHTCHCHBHHIM; YMCHbINUIOCL Tak*Ke cooTHOIMeHHE (A,/Aj;) 
aMIJHTyY ocHoBHoro (c 6onbmMel wacToTOH) u mo6oyHOrO MAKCHMYyMOB cHeKTpa 
(cm. TaOa. 2). 


Ta6Ouuna 2 





IIpeoduagatomjaA wacToTa, 24y 








Perncrpania Ha uK 160 A,/Ayy 
OCHOBHOTO wodoeuHOro . 
MaKCHMYMa MaKCMMyMa 
OJIMHOUHHIN Wpubop.... for joy 34 2.319 
lpynna mpxbopos (Ar = 5 «t;n—4) 57 34 2,207 





10* 
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@ur. 7. CeucmorpamMa, nojlyseHHad Ha WupOKONOROcHON aunaparype cranmuu UA (a) | 

M AHaH30rpaMMbl BOJHLI, 3aperHCTpHpOBaHHOM Ha 9TOI CceiiCMOrpaMMe O/MHOUHEIM IIpH- 

Gopom (6) u rpyunoi ceiicmorpahos (mpoxombuce rpynuapoBanne) mupH Av ==2,0 m (e). 
CrpemkaMH OTMeYeH HHTepBa 3anucu, WIA KoTOpoi onpenensauca cneKTp. 


_dipyroi upumep, xapaktepn3yliomuit usmeneune cieKTpa KoNeOaHHi 3a 
cdeT rpynuupoBanuA, paccMOTpUM JIA rpyNMb UpeAOMICHHHIX BOJIH, perHcr- 
pupyemol B oOmacTH nocnexyiomax Beryouennii. Ha dur. 8a upeactapaena 
ceHcMOrpaMMa, Ha KOTOpoH koueOaHuA B3aperucTpApoBaHE! OMHOUHDIME 
mpuOopamn (HH7KHUe MecTA Tpacc) w rpynnol mpu6opon (n= 4) Ip paccTos- 
HHUAX MexKLy UIpudopamu Bprpyune Ar= 2,5a#u Axr—=5.am (spepxuHaa Tpacca). 
Ha OXHOM 43 WukeTOB Upodusna (uk 115) nomyaeHH 3anucH BCex Tpex THNOB. 
{1A BOMHBI, 3aperMcTpupoBaHHoOli Ha STOM NuKeTe B MHTepBase BpemMen ¢ oT 
0,19 no 0,25 cex, nonyyeHH ananm30rpaMMH, upeqcTableHHHe Ha dur. 86, 
6, 2, daMeTHM, 4TO ApH OO6omX UpMMcHAeMEIX paccToaHMAx Ax M@KAY mpubo- 
paMa B rpyune (n= 4) u upw Ranuok BeamumHe Kamymelica cKopocta pac- 
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Mur. 8. CeiicmorpamMa, NoulyyeHHaA Ha DIMpoKOMONOcHOH annapatype cTranuuu UA (a), 
M aHaIM30rpaMMB! BOJHBI, 83aperMCTpAPOBAHHOM Ha STO CeliCMOrpaMMe OMHOUBEIM mpu60- 
pom (6) m rpyanama celicmorpados (lpofosbHoe rpynmupopanne) mph Ar=2,5 om 
u Ax =5 m (ux 115) (¢ @ 2). 
CrpekaMa OTMeveH HHTepBad 3allMcH, QA KOTOPOM oOllpenxenAcA CieKTp. 
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npoctpanenua Born V*, mpeoOsafaloume 4acToTH f,,,,, PaCCMaTpUBaeMoll BOI- 
HbI COOTBCTCTRYIOT OOMaCTM OCHOBHOTO MakKcCUMyMa 4YacTOTHO! XapakTepucTu- 
Ku rpyum, | 

M3 conoctabrenna npaBeyeHHEx anaim3orpamn (hur. 86, e, 2) MOFKHO BU- 
AeTb, 4TO HCKaKeHAA CUCKTPa UPCAOMIMCHHOM BONHEI 3a CYeT rTpynuupoBannA 
B ][aHHOM IpuMCpe CpaBuUTeILHO HCBCAMKM M BbIpakaloTcA rlaBHbIM OOpa3z0m 
B M3MCHCHUAX AMILIMTY UM WX COOTHOLICHHI AIA pa3sNM4HbIX YACTOTUBIX KOM- 
HOHeHT; MpeoOzaqawmme we YCTOTH MpakTHyecKH He UBsMeHsIOTCH, 


(cm. Tada. 3). 


TaOsuma 3 


eee 
ll peo6nmanaioulaa uactotra, 2yu 











Peructpalia Ha mK 115 = Ary /Ay 
OCHOBHOrO noés6ounoro . 
MaKCHMYMa MaKCHMyMa 
Ognnounnli mppAG6op....... 29,5 a4 0,84 
Cpynna nmpubopon (Ar = 2,5 m) 29,5 53,5 0,82 
lpynua mpnOopop (Ar = 5 m) 29,5 o3 0,745 


Urak, pu mposombHOM rpynuupoBanuu uckamcHMA cHeKTpa ToOesn0Ol 
BOJHBI HE3HAYMTCILHH MW BbIpaaloTCA LAaBHbIM OOpa3s0M B OTHOCHTeBUO 
OonbUIeM OCabeHMM BEICOKOVCTOTHEIX COCTABIAIOMUX BOE; mpeocbmalaic- 
Mant WacTOTa cueKTpa WpakTnyecKM We u3MeHHeTca. Onnako, B OTMeCIbHEIX 
cyqaax Hadsofaiorca Oonee 3amMeTHble U3MCHEHDA CIeKTpa WOesHOH BOHE, 
4eM B UpuBeyeHHHX MpuMcpax. 

/lanee ocraHoBMMcA Ha HeKOTOPHX MpuHMepax, Kacalomuxca usMeue- 
HHH CUCKTpa NOWe3HHX BONH Up WoNepewHoM uM MomagqHom rpynunpona- 
HUE. 

Hamenenue cnekmpoe nosesnriX Goan npu nonepeunom epynnupoeanuu. Ha 
aHalu30rpamMMax (pur. 96, 6, 2) WpeqcTaBNeHH CHeKTPE ONHOM U TOIT 3Ke BO.N- 
HEI, 3aperMcTpHpoBaHHOM B NepBHX BCTyNMeHUAX (t oT 0,1 go 0,132 cee) na 
mukete 270 (hur. 9a), Ho B oHOM cayyae (fur. 96) — ato cneKTp Konebanuii, 
3aperucTPpUpOBaHHEIX Of MHOWHEIM upHoopom, B Apyrax 7Byx cayyanx — 9Tv 
CICKTPH BOAHE Ha BbIXofe Nomepe4wHblx rpynu upadopos (nm = 4) c paccrTos- 
HAMM MewKy UpuOopama Brpynmne Ar = 2,5.4#a Ax =5 m. Cpenn u3me- 
HeHHM CHeKTpa BONHBI IPH WONepeiwHOM rpynuMpoRanuy B WanHOM MpuMmcpe 
cleqyeT OTMeETHTE HeOOUbUIOe ocuabMeHHe BEICOKOYACTOTHHIX KOMIOHCHT IT 
ycuseuue Gomec HM3KO"UACTOTHEIX KOMIONCHT, a Take yMeHbuleHue aOco- 
JHOTHOM WIMpHHb cueKTpa (cm. dur. 9 w Taba. 4). Hexotopoe o6mee ybeauuc- 
Hue AMIMIMTYA CICKTpaIbHbIX COCTABIAIOMAX pu rpyuuapoBawun naxo- 
AUTCA B COOTBETCTBAH C YBCIMYCHHeEM MHTeCHCHBHOCTH 3alncu UpH rpynunupo- 
BaHHH Ha celicMorpamme (cm. dur. 9a). 
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Mur. 9. CeiicmorpamMa, NouyueHHaA Ha WapoKomouocHOH almaparype cTaugum UA (a), 
M aHaTHZ0rpaMMbl BOIL, 3aperHcTpHpOBaHHOll Ha sTOM CelicMOrpaMMe O/{HHO'.H WM Celle 
cmorpadom (6) m rpyntamu ceiicmorpados (ionepewHoe rpymnMpoBaHnHe) pH Aw = 2,0 u 
u Ax=5 m(é6 Mf 2). 
CrpeikamMi OTMCUCH HATepBAT 3aNMCH, A KOTOPOM oNpexesAJICA CHEKTP. 


TaoOnauna 4 
en eee en 
Iipeoosia- AocoumoTHaA 


WarkoulaA WilipnHa 


yactTotTa, 2u | CHeKTpa*, ey 
a I 


Pernuctpaliwia Ha MK 279 








OnnuHounH mpHoop ... . ue ay) 44 
Tpynna upn6opos (Ar = 2,5 4b a fs o4 43 
[pynna mpnoopos (Ar =5 #) Ge of 39 


* A6conoTHan wupina cueKTpa Gepetca Ha ypoBHe 0,7 OT Ayane. 
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@Mur. 10. CeitcmorpamMa, noJlyyeHHaA Ha WIMpOKONONOCHOM almapatype ctanuun YA (a), 
HW AHOIH30rpaMMLEI BOJHE, 3aperMcTpHpoBaHHOM Ha 9ITOM cecMorpaMMe OJMHOUHEIM Ceill- 
cmMorpadom (6) H rpynnamu celcmorpados (naomagHoe rpynnupoBpanne) upu Ax = 17 
nu Az =2,0 m (¢ He). 
CrpemkaMH OTMeYeH HHTepBall 3allMcH, JIA KOTOPOM onpeyesAnca cieKTp. 
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Tlannnit upuMep okasbBaeT, YTO H pH NonepewHom rpynunwpoBaHuu 
BO3MOMMHEI WSMCHCHDA CLUeKTpa WONesHHX BOJH, XOTA 9TH U3MeCHEHHA B OoMb- 
MMHCTBe CU ywaeB WpakTH4YecKH HE3HAYUTeIbHH. 

Hamenenue cnekmpoe noaesnvix eoan npu naowadnom epynnupoeanuu. IIpu 
UomayHOM IpyuunApobaHHe CHeEKTPH BOAH, YACTOTHHEe KOMIOHCHTH KOTOPEX 
COOTBeTCTBYIOT OONacTHM OCHOBHOTO MaKCHMyMa@ 4aCTOTHOH XapakKTepucTHKA 
rpynmE, O6b4nO UcKaKaloTca HesHayuTeIbHO. Hak wu upu UposoubHOM rpyn- 
UupOBaHHH, W3MeHCHHA CuecKTpa Up NAOMAaAHOM TpyuuupoBabA 3ak1O4a- 
}OTCH, B OCHOBHOM, B TOM, 4TO CHeKTp BOIH OOOramjaeTCA HU3KO4ACTOTHEIMH 
COCTAaBIAIOMNMMH: MAKCHMYM CDCKTpa cMemaeTCA B CTOPOHY HU3KMX WacTOT, 
yBeuMauBacTcCA OTHOMeHHe AMUAUTYA HU3KOUACTOTHEIX UW BbICOKOWACTOTHBIX 
cocTaBIAIMUX cucKTpa BONHH; yMeHBMaeTca mMupuna cnexktpa. Jaa upuMe- 
pa Ha dur. 106, 6, 2 UpuBeseHH ahauMs0rpaMMbl, COOTBeETCTBYIOMIMe NpeOM- 
jeHHOu BOUHe, 3aperucTpupoBaHHOl Ha celicmorpamme (pur. 10a) Ha oMKeTe 
275 ohMnOUHEIM UpHoOopoM (YeTBepTad Tpacca CHu3y) W Doma HbIMH Tpynua- 
Mu upnOopos mpu paccTronuuax Mmeapy upnoopamu B rpyuue Azr=1m 
(pepxuHaa Tpacca) w Az= 2,5 m (aeTBepraa Tpacca cBepxy). HomnmyecTBen- 
HHe JaHHBe 06 u3MeHeEHHH CHeKTpa BOHN Upu rpyouupoBaHA AH sTOTO 
cuyuah UphbexenH B Taba. 5. 








TaGnuya 9 
II peo6na- AOconnmrTHan 

Peructpan“ast Ha OK 275 laromaA ImUpHHA 
yacTota,2y | CHeKTpa*, 24 








OnnHounni mpH6op ........ 54,5 40,5 
Ipynna npu6opos (Ar=1m) ... 48 38 
[pynna npuGopos (Ar =2,5 m) . . 46 39 


* AOcomoTHaA mupina GepetcA Ha yponne 0,7 OT Ayage. 


Oun noKa3HBaloT, YTO B JaHHOM UphMepe CNeKTP BOIHH Up NAOMaqHoM 
rpynulupoBanuu A3MCHHICA: MAKCHMYM CUeKTpa CMeCTHIICA B CTOPOHY HH3KAX 
"WacToT, YMeCHbIUNaIach WMpHHa CUeKTpa. 

B o6mem, Ha OCHOBaHHM A3y4eHHA SKCHeEPHMeCHTAILHHX AaHHEX, Corsa- 
CYIOMAXCA C pesyILTaTaMM TeopeTHuccKOrO paccMoTpennA (cm. § 2), Mo*KHO 
OTMCTHTL creyouice: HCKasKeHBA 3a CUcCT TpyNUMpoBaHAA CUeKTpOB Hose3- 
HBIX BOJH (YaCTOTHHe KOMMONCHTH KOTOPHX Up AaHHHX 3adCHuAX NU At 
COOTBCTCTBYIOT OOacTH OCHOBHOTO MaKCHMyMa YaACTOTHOH XapaKTepHCcTHRA 
rpyUlh) He3HaYHTCIbHH; OHM MaJbH Up BcexX Bugax rpyuuupoBanaA (IIpo- 
JONLBHOM, DOMepeuvoM, MAOMaHOM). 


§ 5, IKCHEPHMEHTAJIDHBIE JAHHBIE OB H3SMEHEHHY COEKTPOB 
BOJIH-IOMEX 3A CYUET PPYNIMPOBAHWHA 


Peructpanum mo7e3HWx BOH B celicMopa3BepzKe B OOMbMIMHCTBe CryuaeB 
MeIaloT pa3HOrO pOfa BONHEI-MOMeXH, Kak peryiApHble, Tak HW HeperyAAp- 
uue [2]. K perynapHHIM NOMeXaM OTHOCATCA NOBepXHOCTHHe BONHH (BONE 
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Panes, Jiapa), MaKpocelicmbl, HMMeIOIWe TOBONLHO MOINHEH ucrounuK. Bo- 
HaMH-NOMexXaMH Tip perucTpalyuu OTpasKeHHHIX BOJH HepeKO ABJAIOTCA 
NPOOMbHBIC WIM OOMCHHEIC IpeIOMICHHbIe BONNE, COOTBeETCTBYIOMIMe rpaHu- 
aM pasfeda, 3aleraiomumM Ha HeOombMUX rayOuHax [2, 15, 16]. K uepery- 
JAMPHBIM BOJIHAM-HOMeXaM OTHOCATCA KoJeOaHHA, Wpuposa KOTOPHIX MOMKET 
OnHITh pasHooOpasnoll: TelicrBue BCTpa, OMMIH A Kp., WOMEXU IIEKTpPHYeCKOrO 
npoucxompenua [17, 18], orpaxenna uw npeOMMeHuA BOM OT ManonpoTA- 
*KCHHBIX pana pasyena [2], qudpy3noe pacceunauue yupyroli sHeprum ua 
MHOPOYNCICHHEX Tpanunax HeoqHopomHoctell, ocoOeHHO BONM38u CelicmonpH- 
emuuka [2], 

Ppynuupopaune celicmorpados (Bspprpon) [2, 19] annaetca OHM 3 Hau- 
Oonee opPekTuBunx cnocobos OoppOH c nomexamu. Bopha c peryaspubimn 
BOJHAMM-HOMexaMl OasupyeTca Ha HalpaBICHHOM jelicrBun TpynnupoBaHuA 
[1—4]; pasnuune B HanpaBacHua WOpXOfa NOAC3HEIX BOJIH MW BOMH-MOMeX 1103- 
BONAET COOTBETCTBYIOMMM NOAGOpoM Mapametpos nw Ax rpynil AoOuBaTLCcA 
cylecTBeHHOrO OCNaONeHHA BONH-llIOMeX Ip He3HaYHTeNbHOM UCKa;KeiuH 
NOAe3HHIX BOTH. B cBasH c dTHM HAMH paslebHO paccMaTpuBalWTCA UCKarKe- 
HWA CI€KTPOB NONe3HbX BONH WM peryJAPHHX BOH-OMeX Ip rpynnupoRa- 
Hun. JA No_aBeHAA pery..APHBIX BOMH-NOMeX IPUMeHAIT IposoubHoe rpy- 
NapoBaunue. 

OcuaOneHue HeperyApHHIX WOMeX ocymecTBIAeTCA Omaroxapa cTaTuc- 
THYeCKOMy ophekTy rpynuupowanua [20]. Jlua nomapnenna neperyApubix 
BOTH-MOMeX HapAy C WpOROAbHEIM TpyUNUpOBanveM UCHONL3YWT MoMA tHoe 
“4 Wonepeunoe rpynouuposaune. Hake yanpumMepe DoBepxHocTunX BOsJIH JlaBa 
OYAYT paccMOTpeHEI U3MCHeHUA CHCKTpa peryAAPHHX BOH-NOMeX Upu rpyn- 
WMupoBanuu, a TakexKe OyAyT UpuBexeHE! UpMMepbl, XapakTepusylomue uckKa- 
*KCHUA 3a CYeT TpyUUApOBaHMA CHEKTPOB HeperyAAPHHX BOMH-NOMeX. 

Hamenenue cnekmpa eons JInea npu npodoavnom epynnupoeanuu. B on- 
MOCKOBHOM okcnequnuH Vuctutyta gu3snKu Semnu AH CCCP s 1955 r. 
MPOBOMIUCh ONBITH 10 M3y4eHHIO TOBePpXHOCTHHIX BONH JlaBa [21], Koro- 
phe yBepeHHO perucTpupoBaluch TOPH30HTAIbHLIME UpnOopamu (y) UpM Bo3- 
Oyuenun KoueOaHnii kKaK TOPU30HTAIbHEIMA yRapaMu (Y), Tak w BepTukalb- 
HEIMM yiapama (Z) Ha NOBepXHOCTH 3emMiu nin B HeOOMBMUX yrayouennAx. 
B wacTosmem paccmoTpenmm MBI GyfqemM uMeTb B BUY TOMbKO BepTuKabHbIe 
yapbl, KOTOpble OCyMecTBAAIH rpy3om Becom B 100 x2, mazaioulMM ¢ BBICOTHI 
6m“, a TakxKe yapaMu KyBaupH nO Kony. Ha dur. Jia mpenctrapnena celic- 
MOrpaMMa C 3a0MCAMM ORMHOYHHIX NpHOopoB (HuKHHe WecTb Tpacc) wm rpyui 
mpuOopos npu paccToAHMAX MexKLy Upub6opamn B rpyunme Ar= 1,540 Ar = 
-=2,4 M. Gallicw Bcex Tpex THNOB nosyuenE HanK 150. Ipu paccrosuun Ar = 
==1,0 4 n=4 3Ha4¥eHHe YacTOTHI /,,,, perucTpupyemoil BomuE JlaBa cooTReET- 
cTByeT rpanHuue oOsacTu OcHOBHOTO MaKcMMyMa YacTOTHOW XapakTepacTUKH 
rpynubt. Pacctosune sxe Ax= 2,4  nofoOpano na ocHoBaHau Teopun rpyn- 
UMpOBaunA JWIA CTaWMOHapHEX TrapMoHMyecKHX KONeOanuit [1—4] c nenb1w0 
NofaBIeHHA STON BONNE. CuoekTphl kKodeOannii, cooTBeTCTByIOUIMx BOHE 
JIapa (uk 150), mpeycrapaenst Ha pur. 116, @, 2. 
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Mur. 11. CeiicmorpamMa, NomyueHnad HA WHPOKOHONOCHON annapatype 

cranuun UA(a), M anamMs0rpaMMBt BOWEL, 3aperMCTpupoRanHOW Ha aTOH 

celicMorpaMMe OJ[MHOUHEIM pH6opom (6) H rpyunamMn ceiicMorpadoB 
(IipofombHoe rpyunuposanne) NpH Ar =1,5 w u Ar = 2,4 m (eM 2). 


CrpenkamMil OTMCUCH THTePBAaI Raich, WIA KOTOPO! ONpe<eNANcA CHeHnTp. 


V3 cpaBueHua CHeKTpOB 9TOM BOMHE, 3aperucTpuHpOBaHHOM OMMHOUHEIMU 
upu6opamu m rpynnamu upuo6opos upa Ar= 1,5 ™ (cm. dur. 116, 6), Ha- 
PIALHO BUH OTMeYaBIIMeCH HW B Mpeabiaymux upuMepax 3saKOHOMepHOoCcTH 
HUCKaKeHM CHEKTPOB BOAH Up rpyHunpoBaHnuaA: a) aMUAATY Ma CUCKTPaAbHHXx 
cocTaBIAlOMmux KoneOaHul UpA rpynuuMpoBaHuM YyMeHblaetcA, ATO HaxO- 
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AUTCA B COOTBETCTBUM C YMCHbINCHUeM MHTeCHCUBHOCTH KONeOanu; UpH dTOM 
crenyeT MOAYePKHYTh, ATO B OTIM4IMe OT paHee NPUBEACHHHX MpuMepos Brech 
upu Az = 1,5 ™ (uw ocoGenno npn Ax = 2,4 mM) OTMe4aeTCA 3HAUnTeEIBHOe 
YMcCHbIIeHHe aMILIATYAb BONHBI; 6) yMeHbWaeTCA WMpMHAa OCHOBHOTO MakcH- 
MyMa cCleKTpa; B) BbICOKOYACTOTHHe cocTaBIAIOMMe BOTH upa rpyuonposa- 
HUM WOfaBAOTcA B OONbMeH cTeneHH, YeM HU3KOYacTOTHHe. B cBa3sn c oTUM 
NOHMKaeTCH MpeoOMatalomad yacTOTa cUeKTpa, a Tak*Ke YMeHbMAeTcA OTIO- 
MeHHe aMNIUTYA BLICOKOWACTOTHHIX M HU3KOYACTOTHHX COCTABIAIONIMX cHeKT- 
pa (ra6a. 6); aaMeHAeTCA @opMa cnekTpa. 


TaOnuna 6 


a 











OTHOMeHHA MaHcH- AOcoJMWoTHaA 
IIpeo6naaronine yactoTy MaJIbHbIX COCTABIIA- WHMPHHAa MaKCH- 
MaKCHMYMOB, 2y IOMLAX aMIVJIUTYE MYMOB", 2y 
OCHOB- 
PerucTpalma Ha nk 150 ara no6ouwHmx ‘4 re % 
a Ss) | Se I I OCHOB- |110604- 
A Aves |\\ merce HOroO HOrO 
I Il II | IV It) “Ir | Ary 








pe cn 


OgnHOWnE mpnb6op . . | 23 42 — 45 | 2,20 — |6,52] 8 5) 
I'pynna mpxbopos 
(Azr=1,5 m) ....| 22,5/412,5) 34 44 |1,487) 3,87 | 8,89 | 6,5 °: 


Ppynna mpa6opos 
(Ax=2,4 mu) ....| 21 12,5 | 29 40 |0,53 | 0,83 | 2,09 — _ 


* AOconIOTHHe WHPKEH GepyTcA Ha ypoBHe 0,7 oT Amarc. 


IIpu paccrosunu Az mexpy upudopamu B rpyune, PaBHOM 2,4 “4, OCHOB- 
HOW MakKcHMyM cuekTpa (f= 23 ey) noUTH DOAHOCTLIO NOMaBsAerca (pur. 112). 

Hpeo6nanatonjeli uactoroii cuekTpa cTaHOBUTCA YacTOTa NOGO“HOTO Makcu- 
MyMa (f = 12 ey). Dopma cuekTpa coBepmenHO u3MeHnertca. 

Takum o6pa3om, nogx6op paccrosuuit Az c nenbw ocnabnenna peryap- 
HOH BOJHEI-NOM€XH UPABOAUT NOYTH K NOMHOMY NOAaBAeHUIO HEKOTOPHX yuacT- 
KOB ClleKTpa, B TO BpeMA Kak [\pyrue ywacTKM chekTpa oca6MAIOTCA B MeHb- 
mew crcnenu. Baarofapa stToMy cheKTp# BOJH-0Mex np rpyuuuposanun 
CYMJeCCTBCHHO H3MeHAITCA. 

Hemenenue cnekmpa HepeeyAAapHolx 6OAH-noMex npu epynnuposanuu. Pe- 
THCTPpHpOBaIuCh MHTCHCHBHHIe HEperyApHbie KONeOaHHA B MECTe BHIXONa Ha 
NOBepXHOCTb 3€MIH MOMJHOM TONMM DeckoB nupH Bo3sbyxaeHuM KONebanuit 
yARapom no Kony. Jaa Taknx KoneOannil, 3aperucTpupoBaHHEIX Kak OJ MHOUHET- 
Mu Wpuoopamn, Tak Arpynuamu npa6opos (n=4) upu pasW4HEIX CxeMax rpyt- 
MUpOBaunA HO Upe pa3sHXx paccTtosnnax Ax mempy mpnOopamu B rpynne, 6H 
ompefeeHb CNEKTPH, Ha COMOCTaBIeHUM KOTOPHX KOPOTKO OCTAaHOBUMCA. 

Ha ur. 12a npenctrabsena celicmorpamMMa, Ha HMKUNX WecTu Tpaccax Ko- 
TOpoh KouebaHuA BaperucTpMpoBaHB OMMHOUHLIMM Upu6opama, ua BepxHel 
Tpacce — rpynuama upnoopon (upokonbHoe rpyuuupopaune) upu paccros- 
Hum Mewtty upn6opamu Brpynne Ax = 1 m, Ha ocTanbHEIX Tpaccax — rpyu- 
mama upwOopos (mpoxombyoe rpynuupobanne) up Az = 2,5 um. Crexrpit, 
upubesenune Hwa dar. 126, ¢, 2, DonyyeHn AIA KoNeOanui, 3aperucTpupo-- 
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Dur, 12. CeiicmorpamMa, Tloulysenuan Ha lWitpoKOMOUOCHOH annapatype cranuuu YA (a), 
BaperHcTPMpOBAHHHIX Ha BTOH cel.cMOlpaMMe O{MHOU- 


HM aHanMsorpaMMbl KoTebaHHH, 
HEIM celicmorpadom (6) Hrpyunama upuOopos (1posoibHoe rpynnApoBannHe) pA Aealne 


no Ax = 2,0 m (¢@ i 2). 


CTpeikaMM OTMedeH MHTepBall 3ANMCH, RIA KOTOPOM OllpeheNAJCA CueKTp. 
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BauHEIX OMMHOUHHIM UpHOopom uw rpyutama upu6opon npn Ar =1 wm u 
npu Ax = 2,0.“ Ha mukete 70 8B aHTeppane BpemMeH upuxora t ot 0,16 no 
0,38 cex (cm. dur. 12a). B upenenax yKasannoro uuTepBana Ha celicmorpaMMe 
3allUCaHbl BRTCHCUBHBIC HeperyuApHHe KoTeOaHuA. Cnenyer TaksKe 3aMeTHTS, 
4TO pH sHaucnuax t0,25 cen na doue GecnopAOUHHIX KoNeOannu, 0-Buu- 
MOMY, perucTpupyeTca peryaaApHad BomHa. Hasmuue sroli BoJHE, KOHedHO, 
CKasKeTCA Ha XapakTepe CNCKTPOB; OMHAKO Ha pacCCMaTPUBacCMOM HAMM U3Me- 
HEHUM CHeKTPOB HeperyJApPHbIX KONeOaHHli 3a cueT TpyuuMpoBRaluA ONO, 
CCIW WH CKasKeTCA, TO He CYMIeCCTBCHHO, Tak Kak CUCKTP peryaApHol nome3sHoU 
BOJHbI OPH TpyiuupoBanH ASMeHAeCTCA UC3HAUMTEIbHO (cM. § Z ut 4). 

Ha ocnoBanum comocTaBACHuA IpuBesenuHHIX CNCKTPOB neperyApHbIxX 
KomeOannit (pur. 126, 6, 2) MowHO OTMeTHTL, ¥YTO IPH rpynuupoBayuA onU 
u3sMenalotchH. BetpamtaeTcA oTO pene Beero B 3HAYNTeEAbHOM OcuabeHuE 
BLICOKOWACTOTHHIX (f >9O 24) MW HeEKOTOPHIX HU3KOUAaCTOTHHIX KoMUOHEHT. Kpo- 
Me TOO H3MeCHAWTCA Npecbafalouue AacTOTbI cneKkTpa (cm. Ta6a. 7). Cue- 
WyeT 3aMeTHTh, 4TO yBCouMYeHHe UpcoOMasawuUuX AAcTOT cCUeKTpa CIYUAHHbIX 
KoueOanull Up paccToAHUM Mey Uupuoopamu B rpynne Az =: 2,5 m He AB- 
NAHETCH KAKOH-TO 3aKOHOMCepHOcTHN. B Apyrux caywaAx OTMe¥aOCh NOHMKe- 
Hue mpeoOsagalomux yacToT. OnpesenteHHEIxX 3akoHOMepHocTell B U3MeHeHE- 
AX CHeKTpa NeperyApHbIX KONeOaHul pu rpyuuupoBannu He OTMeWaeTCA. 


* f TaoOmuuna 7 





IIpeoOsnayatournme vactTotshl 
OCHOBHHIX MAKCUMYMOR, 24 





PernctpallHA Ha WK 70 Fee a eS ee ee 
I Il 
OJHHOUHBIM MpwOop ........ of 68 
Ypynna mpuOopos (Ar =1m™) ... o1 65 
Cpynna mpxbopop (Ar=2,5 m) .. 58 81. 


/lpyroii upuMep oTHOCMTCA K HcKaKeHuW cuekTpa HeperyJiA PHEIX KONeOa~ 
HH UpM WomagqHoM u Wonepewom rpynuuposannon. Ha pur. 13a upencras- 
weHa ceCMOrpaMMa, NloJlyyeHHast pu yape Ha TOM 2Ke WMKeTe, YTO H UpeyB- 
ayaa ceicmorpamma. Ha neil KoneOaHuA 3a0ucaHH OAMHOWHME Upubopamu 
(HuwKHMe MecTL Tpacc) u Ppyunamu ceiicmorpahos, pacnosomenHHx mouepek 
npopusa (BepXHAA Tpacca) uM 10 NAOMayM (ocTaNbHHIe Tpacchl), apu paccTos- 
HUY MexKy pHoopama Brpynme Ax = 2,5. Jina sannceii tpex nepeuucuen- 
HBIX BbIMe THNOB, NOWTyYeHHEIX Ha nuKeTe 70, olpexeueHbl cheKTpH Hepery- 
IAHPHBIX KOUeOaHui, 3aperncTpUpOBaHHHIX B MHTepBase BpemeH ¢ or 0,16 nO 
0,38 cex (cm. dur. 13). Cpapuapas aru cuekTpH, MO*KHO OTMeTATD!, ITO H pH 


’ B jjaHHOM TpwMepe UpH WronayqHOM rpyHUNpOBaHHH HeperyApPHHIC WOMeXxH 0- 
aBICHH B OobUIell cTCHeHH, UeM UpH mouepeqHoM. Oynako 9TO He BCer'ga OnIBacT Tak. 
B page ciyyaeB Up ouepeyHOoM HM upH NpOJOIbHOM FpyllMpoBanun HeperyApHHe 
KouecOanHa ocuaGAIOTCA CHubHee, 4eM Ip wW1omaqHoM rpynuvnpoBanny, 
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Mur. 13. CeiicmorpaMMa, NolyyeHHad Ha UIMpPOKONONOCHON almlapatype 

crannuu UA (a), HW aHaN30rpaMMBL KoJlebanuu, 3aperuCTpMpoOBaHHEIx Ha 

aTOH cCHCMOrpaMMe OMHOUHEIM mpu6opom (6) u rpynnamMa celicmorpadoB 
(dollepeaHoe Hu TwomayHoe rpynunpoBanue) npH Ax = 2,0 m (6 H 2). 


CrpeaikaMW OTMe€4YeH HHTePBaJ 3aNMCH, TAH KOTOPOM OMpeweNANCA ciexTp. 
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nonepewHoM, upu nAomAa_HOM rpynnupoBaHuu ocnabmAIOTCA OTZeNbHHe 
WacTOTHHe COCTaBIAWMHe HM DTOYepKkuBalwTcA Apyrue. dakonoMepHocTei 
Ke B A3MCHCHHAX CHEKTPOB HeperyAAPHEIX KONeOaHnM B PesyIbTaTe PaccMoT- 
peHHA 9TUX UM Apyrux anasM30rpaMM TakoKe He OOHapyxKeno. IIpapna, cnenyert 
OTMeTHTL, 4UTO B TeOM Bcerma HaOwoRaeTcA ocuab enue AMUIUTYAH wacToT- 
HHX COCTABAAIMMX CUeKTpa, HO OcIabteHHe DpoucxosuT TakuM OOpaszoM, ITO 
OWHM YCTOTHbIe KOMNOHEHTH Hepery APHEX KoNeOaHnM ocnabsatoTca B OoND- 
mek cTeneHy, pyrue — B MeHbIel, 


BbIBO JBI 


Ha ocHoBaHHM paccMOTpeHHA CUeKTPOB MMIYAbCHHX KoweOaHnit Ha BBI- 
xofe TpyMh, oupexeweHHHX Kak TeopeTH¥eckH (UpH NOMOMA MHTerpadta 
@Mypre), Tak M 9KCHepHMeHTaIbuo (UpM NOMOMM cTaHIM@M 4YaCcTOTHOTO aHa- 
43a) MO*KHO CelaTb ciesyromue BEIBOIH: 


1) [pa rpynnuposanun celicmorpahoB cHeKTpH BONH ucKaKalTCA: 13- 
MeHAITCA aMUIUTY{a HW PopMa cueKTpa. AMUNAMTYNa CHEKTpPaIbHHIX COCTAaB- 
JAIOMUX BONHE IpH rpyooupoBanww yMeHbMaeTcA Kak BCIeNCTBUC HalpasB- 
JeHHOTO eHcTBUA TpyUNMpOBaHBA, TaK HW BCMeACTBHe CTaTHCTHGeCKOLO 9p- 
ekTa rpynuupoBabwuA, UpwieM OAHM YACTOTHHIe cCOcCcTaBIAIOMue cleKTpa 
yMenHbulaloTcA B OONbMew cTeneHu, Rpyrue —B MeHbUeli. HepapnomMepHoe 
ocra6ieHwe Pa3sIM4HHX YCTOTHHX KOMNOHEHT cleKTpa Up rpynuupoBannuy 
IPHBOAUT K U3MeHEHHIO POPMEI chekTpa. 


2) W3mMeneHua cieKTpOB BOH He3HaYMTeABHEI B TeX cayyaAX, Korma wac- 
TOTA fy 9THX BOIH (IPH 3aaHHHX Mapametpax nu At) cootBercTByerT obmacTHu 
OCHOBHOFO MaKCHMYM& WacTOTHOM XapakTepucTHKA rpynuH. 


VickaskeHwaA CleKTPpOB BOJH Ha BbIXOJe TpyNUb cyMecTBeHHO BO3pacTa- 
OT, CCIM 3HaYeHHA DapameTposw At un OynyT TakuUMu, IPM KOTOpHIX uacToTa 
fiun PCTHUCTPUPYeMEIX BOJH He COOTBETCTBYeT OOacTH OCHOBHOTO MaKcuMyMa 
yKa3aHHOH XapaKTepucTuKy. 

3) Wamenenua 3a cueT rpyMuposanuA CHeKTpa ONe3sHHX pery APHEX 
BOIH, YacTOTA fy, KOTOPHX (pM 3ayaHHbIX Napametpax At um n) coorsertctT- 
ByeT o0acTH OCHOBHOTO MAaKCHMYyMa YacTOTHOM XapakTepucTuKU rpynUH, 
He€3HadHTeIbHH W 3aKIIOUalOTCA B TOM, UTO BLICOKOWACTOTHHIE COcTAaBAAOMe 
clieKTpa peryJAPHHIX BOIH ocIaOmATCA B OoNmbIeli cTemeHu, weM HU3KOUAC- 
TOTHHe. B cBa3m c STHM UpeobAayalmue WaCTOTH CNeKTPOB NOMe3HHIX BOJIH 
NOHWKAIOTCA, MW HECKOJbKO U3MeCHACTCA PopMa CUCKTpa. 


4) Usmenenua 3a cueT TpyNnMpoRaliwA CIeCKTPOB peryiAPHEIX BOVJIH- 
WOMex, Korma paccTonuue Az mesKay npnOopama B rpynune nofoOpano aA 
HOJaBIeCHHA 9THX BOMH, BhIPaKalOTCA B TOM, ITO OTJeCIbHbIe YYACTKA CHeKTpA 
MOUTH NOMHOCTbIO NOMaBIAIOTCA, B TO BpeMA Kak pyrue ywacTKH CieKTpa Oc« 
ua0NAIOTCH B MeHbIlelt cTeleHu; B pesyabTaTe 3TOTO opMa cueKTpa cymyecT@ 
BCHHO M3MeHAeCTCA. 
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5) B namenenuaAx CIeKTpOB HeperyAAPHHX KONeOaHMH 3a c4eT rpyunH- 
poBaHuA celicMorpaoB HeT ONpejeseHHBIX 3aKOHOMePHOCTeH: O4HM dacTOT- 
He KOMUOUeCHTH Koe6aHnH ocuabusioTcA B 6ombIeH cTeneHu, Apyrue — 
B MCHbUIeH; POPMa CHEKTPOB 3HaYHTeIbHO MeHAeTCHA. 

6) IIpu sxiGope MeToquky H3ydeHUA CHeKTPOB KoNeOanul Ha BIXONe rpyu- 
mbt celicmorpados yerecoo6pa3sHo 9KCHepMMeHTy OTAaTb MpenouTenue meper 
pacueTaMu, Tak KAK CTaHIMA YCcTOTHOTO aHaiu3a NoO3sBodAeT OnicTpo Mouy- 
qaTb CUeCKTphl KoNeOaHnl 000K (OpMBI; pacdeTH we cleKTpOB KomeOanull 


lipH NOMOmM BHTerpana Dypbe coupaAKenhl c OOMBMIMMM TpyAHOCTAMU BBIUN- 
CIHTCHBHOFO XapaktTepa. 
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1959 2, TPY bl HHCTHTYTA OHBHKH B8EMAH Ve 6 (173) 


H.C. Bep3a2on 


ONPEAENIEHUE CIEKTPA 
KOS@@OUIMEHTA OTPAIKEHHA IPOJOJIbHbIX BOJIH 
OT TOHKOTO CJIOA 


lipewiomen cuoco6 ompesenenua ClekTpa Koop pulnenta oTpaxKennA 
MpOOAbHEIX BOJIH OT TOHKOFO COA MO CIleKTpaM BOWH, COOTBCTCTBYIONNX 
TOHKOMY CJIOIO I HMKeTeKaNeMy MOMjHOMy C1010. IlpHBeqeHbl pesyubTaTHl 
OMpeesCHHA CIIcKTpOB HO SKCHEpUMeHTAAbHBIM JaHHbIM MW MX COMOCTAB.AC- 
Hue © TeOpeTHIeCKUMH pacueTaMH. 


VisapecruHo, aTO KoaPPuUNWeEHT OTPasKeHHA BOAH PasMIHBIX THMOB (cBeTO- 
BHIX, 3BYKOBBIX, CeliCMH4eCKUX) OT TOHKOLO COM ABMAETCA myHKWheli wacTo- 
tu. B ontTake uw aKkycTHKe u3y4eHulo sTOTO BOMpoca NOCBAMENO Oombmae 
YHCHO TEOPCTHYCCKHX H 9KCHCPUMeHTAaIbHBIX paoor. B celicmuke 3aBHCHMOCTH 
OT YACTOTH KOIPPUNMEHTA OTPayKeHUA BOAH OT TOHKOTO COA, WIM CHEKTpBI 
KoamPHUBeHTA OTpaxKeHUA WOKa U3yWaIHCh TOAbKO TeopeTHyecKH [1 —3}. 
B yka3aHHbIx padoTax paccMOTpeHbl Cleqyromue npoctelttume cryaan: 1) Kor- 
a MOWepeynble BOAHE B TBepOl cpefle He MOryT BOSHUKHYTE (c1yuall Hop- 
MaJIbHOrO WaJleHuA BOMHEI HA HOBEPXHOCTS C0#) U 2) Kora etaeTcA ROMY e- 
Hue, YTO OHM He BOZSHUKAIOT U MPH MPOM3BOJIBHOM yrsle NaACHHA BOJHB! Ha cmoH, 
T. €. Balada CBOJUTCH K akycTwuecKoln. 

Jlaa cuxyyan DafenuA UpOMOUbHOlt BOAHE NOM MpOM3BOUbHBIM TOM Ha TO- 
BEPXHOCTh TBEPAOTO CNOA, PAacHONOHeHHOTO B TBepoli cpeje, KOra BO3HHKa- 
1OT Kak IpOkOMbuble, TAK 1 pasIMyHble OOMeHHHIC BOTHH, TeopeTUYeCcKoe pac- 
cMoTpeHue 3aaun O CMeKTpax BOJH WOKa He ano. OKCHEPUMeHTAIbHOe OL- 
pejleweHue CHeKTPOB KosPPUUMeUTOB OTPaKeHMA BONH OT C1OeB pa3inqH0Ol 
MOULHOCTH, B TOM 4CIe U OT TOHKUX, JO HacTOAMero BpeMeHH He MpoOBOMH- 
HOCh, HM MeTO(H UX OlpesetenuA emje He paspadoTaHEl. 

3a mocnwewHue rojihl B celicMMYeCKOM pasbeyKe co3zkanbl aunapaTypa U Me- 
TOluKa wacTOTHOTO avadu3a celicmmueccKHX BOH (CM. HallpuMep, [4—7]), 
NOZBOAAIOIMME OUPeCMATL CMEKTPH PasIM4HIX BOUH, 3apermcTpu pOBAaHHHIX 
Ha noBepxHocTH Seman. CiekTpH OTpayxKeHHHIX BOJH, ONpeqeteHHNbe TAKUM 
IIyTeCM, 3aBUCAT Kak OT cHeKTpa KooPHUlMeHTa OTPaKeHMA BOMH, TAK H OT 
cneKTpa B3pbiBa, CHeKTpa MOTAOMeHOA B Cpeje, B KOTOpOH pactipocTpanAcica 

11" 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


164 Hf. C. Bepaon 











Boua, OT YacTOoTHO XapakTepucTUKM ycTaHOBKM celicmorpada u 4acToT- 
HOM XapakTepucTukM peructpupylomel alnapaTyph (cM. Hampumep, [8)]). 
Tostomy mo ocoGeHHocTAM clekTpa 3aperucTpapoBaHHOl OTparteHHOH BO.HEL, 
COOTBETCTBYIONICU TOHKOMY C100, HeNOCpeACTBeEHHO HeENb3A CYAUTb 06 ocobex- 
HOCTAX ClleKTpa KOoPPUUMEHTA OTPAKeHLA BOIH OT C0H. OfHako, HOAB3YACL 
HaHnibiIMH YaCTOTHOTO aHasI43a BOJH, MOXKHO UpeWAOMATh pa3sM4HEIe Ba- 
PpHAHTH MeTOAOB JKCHEPMMCHTAIbHOLO OUpeeeHHA KOIPPUNMEHTOB OTParKe- 
HHA OT TOHKOLO CJIOM, OCHOBAHHBIe Ha COBMECTHOM MHTeplipeTalHH CUeCKTPOB 
BYX BOUH, 3aperHcTpHpoBaHHbIX pH ofHOM Obmem BapHBe. B nactonmeii 
padoTe U3107KCH OAMH 13 BO3MO%KHEIX METOAOB ONpeseueHuA CleKTpa r = r(f) 
KOIPPAUNEHTA OTPAKCHUA OT TOHKOTO CJIOA, OCHOBAHHBI Ha COBMeCTHOH HH- 
TepUpCcTalAH CUCKTPOB OTPaKCHHHIX BOMH, COOTBETCTBYIOMNIMX TOHKOMY C1010 
HW NWReTeKAaNCMy MOIMHOMY colo. PaccmoTpenue HpoweszeHo FAA akycTuye- 
CKOrO cUyyan, asaTeM YKa3aHO B KaKMX Dpelerwax MOMKHO NOMb30BaTECA JlaH- 
HbIM MCTO;[OM B CJLyuae TREPAbIX YIPYruXx cpejl. 


S$ 1. METO) ONPEJIEJIEHAA CIEKTPOB KOJ@@NITMEHTA 
OTPASKREHHA OT TOHKOTO CJIOA | 


OMHOUCHINC CHCKMpPOE 60.1, COOMEEMCMEYIOIUL MONKOMY U HUMCE MCHC AUC - 
My MoMmnoMY crow. Wyeth b paccMarpHraemoli cpeze Ha rayOune H, 3aneract 
3 TOHKMM OTpakaiomml coi co ckopo- 
CThIO =6pacnpocTpaHeHHA ~§= -WpOObHEIX 
BOTH V, MH MAOTHOCTLIO 2 (ur. 1); o7HO- 
powHah cpefa, pacnomowKenHan Han 
TOHKEM CJ10€M, XapakTepu3yeTcaA lapamet- 
| pam V; @ ?,, a ofHOpoanad cpena, 3ave- 
Hy rawulad HWKe TOHKOTO CNOA — Hapamert- 
4%, pamu V3; a Ps. Ckopoctbh B TOHKOM cs0e 
7 Sombie, YM B OKpyKaloumx cpeyax. 
Ha rayOnue //,>H, s3aneraet momuntii 
M4, Pp ly oTpakalomun cuoli, MoRepxHocTh KoTO- 
poro MO/KHO paccMaTpuBaTh Kak rpanniy 

MO YUPOCTpaHctTsBa. 
Mur. [. CxeMa erpocuusaA epee om /louycrmm, a a ee Sivas pte ae 
Tpaenropnnt veel cetiemmucenux Rosn,  BSPBIBe B Oana a ie XC ROAR npoon- 
OTPAUKCHHDIX oF TOHKOrO Ww or Moul- IH, UPW OAHOH UW TOM Ke YcTanOBkKe celic- 
7 HOrO Cn0eR, MOrpagda 3aperucTpUpoBaubl OTparKeHHbIC 
BOJIHBI, COOTBETCTBYIOMNe O60MM C.IOFM, 
HW OUpeNECIbr UX YaCTOTUbe CHeKTpH. CrckTp cMenjeHuli WA BONNE, OTpa- 
ACHHOM OT TOHKOFO C.1OH MW 3apeructpuponannolt na TOBeEPXHOCTH HaO10- 

{CHHI, MOAHO ItpelcTaBUTbh B Bure 





Of) rie —25,a (f) 
(=e vie (1) 
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rie Q,(f) — cuekTp B3ppiBa, 7,(/) — koopPuywentT oTpaskeHMA OT TOHKOTO 

10H LPH WaseHuu BOUHbI 13 CpelB CO CKOPOCTHIO V,u0n yraom 91, 6, — 4an- 
Ha WYTH BOJNbI OT UCTOUHHKA WO OTparkalomjen TpakwUIEl, @, — aMIIUTy JHE 
KOIPPUUMCHT NOPAOMCHUA BOHHI B HOKpHBalomel cpene, ABIAIONUINCA Py HK- 
1WWeu WacTOTHI. 

PaccMoTpaM BbIpamkenne AIA cleKTpa @2(f) CMcCIeHUM BOTHH, Upourey- 
cit Yepes TOHKEH COM I OTPa3sUBUeHCA OT HHWKeTeKAaleu MpPaHHUb pasea 
llosryupocrpaHcTBa. B akycTwueckoM culy4ae, Kora JKUNKHH COM 3aseraer 
8 AMAKON cpeqe, MOAKHO BOCTONb30BaTLCA U3BECTHOH POPMYION JA OTHOLUEe- 
Wit 2 WOTeHHMAaTOB CkopocTell NPOXOAAMel M Majlaronlell BOIH [9]: 





; 
/ etg ctg 0, Oy. 5 
b= “ages (2) 


rie 0, 1 9, — cooTBeTcTBeHHO YTB, WO KOTOPLIMH BOUIHA MayaeT H3 CpeIbl 
co cKopocTbio V, a TOHKMH CIO MW BbIXOANT B HMKeTeKalyw cpely 
co cKopocThIo V3; yrvibl 0, 1 0, cBH3anBI McK Ly Cobo 3aBMCMMOCTHIO 
ONE no Mii i : | = a 
an a rg — Kosppunnent OTpaKeHMA BODHI OT TOHKOTO COM Mp 
Vivie WalchiA Wa Tpaniity CIIOH, PaBHOM 0. 

Tlonb3yACh COOTHOINCHHCM MC#KLY noreHnuaamn CKOPOCTeCH HW CMelICHHAMI, 














Pup * 
MOMKHO 3aIMcatTh BbIpaKene jIA OTHOMeHUA & = CMeIICHHH B TpeTbeH 
Na il 
1 MepBolt cpefaxX B CJley,yIoileM BAe: 
‘a 
V cig 0, | 7 
3 Boh Pu 4 — 2). : (3) 
Vs -ctg @3 ps 12 - 


CuekTp BOWHDI, Wayawlusell Ha TOHKHH CJIOH, MMCeT BIT 


_8.¢ 
an ven QO1(f) e 1! : 
Tras by’ 
rele 6)-—jWidna WyTH OT HCTOUNHKA {lO TOHKOTO CJIO#. 
Us ororo Bripaxenuna m dopmysst (3) caeaqyeT, 4YTO CUEKTP 9, BOJLUDI, 
POLE MICH Wepe3 TONKHI COU, BOUN3H ITOTO COA MMeeT BAT a os 





f 


Qi Vay / BP pg payee) 


mp ce ai V3 ctg Q3 P3 12 


OcnoBhipantch Ha BEIpakeHuu (4), MO*KHO UpeACTABIUTh CHEKTP P»: BOUWUEL, 
npowesmeit yepe3 TOHKUM CIO oTpa3uBilelicA OT rpaHalbl MOMHOTO C.IOA, 
nOTM3H OTOH TpaHubl B BUTE re ee 


» _ QapVvr V is Or" PL 4. p12) pH (Ber tla) — i 
fe ~ BaV5_ Pn ctg 03 i 12 ) ’ ( ) 


We rn — KoaphunnevyT orpanenna OT rpaHuLEl HWKeMeAMerO cuoA, 10 yo- 


NOBUIO He 3aBHCAIMM OT TacTOTH; oa — pynnine packtorknenma, ‘Sapucamaa 
i : Eye 
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oT Aumann 6, TYTH ROTH B MepBO cpefe OT HCTOUHUKA NO TOHKOTO CAOA MOOT 
anubt 2, wyTu BO BTOpOll cpefle OT TOHKOTO COA AO rpanuUH MOMHOLO COR; 
ad, — aMIIATY(HHH KoohbulmenT NOraomenua B cpeye Mewzy o6oumn oTpa- 
7KAIONIUMA CJOAMH, ABIAMNMUCH PyHKNwel wacTOoTH. 

Boaua, OTpasKeHHaA OT TpaHHbl MOWHOTO CNOA, Ha WYTM K WOBepxuocTA 
HaOsOAeHaH CHOBa UpOXoxuT wepe3 ToHKu cao. Ucnonas3ya cooTHomenne 
(3) IH HAXOVKICHHA CBA3H Me*KY CMCNICHUAMM JAA BONHEI, Wayalomeli tra 
TOHKHH COM 3 cpeybl CO CKOpocTbO V.., 1 TAA BOTH, WpoxoqAmeu B cpely 
cO cKOpocTbYO V,, MO#KHO UpecTaBUTh CUeKTP Q, BOJHBI, LOcTurmeli OBepx- 
HocTH nadsO_eHuH B Bue 








ass Q; (f) r. V/ 28 yn) ctg 0, Puy r’2) —ry ctg Os Pa _ H2 ) ete Os pe yy nny ate _ 
2 do rt etg cte 05 a ote @t an 39 Z = 
Q1 (/) rT LCST OS — 28 a+ Lye) 
= Tn Vi — Ee) (1 — r2)e (6) 


THE P32 = P39 (/) — KOIHOUMNCHT OTpaxKeHHA OT TOHKOTO CNOA MPH MoO_xoIeE 
BOJIHbI] K TOHKOMY CJIOI0O W3 cpeybr co cKopocTbio Vz nom yruom 83. V3 
paccmotpenia dopmya yaa Koodpunnenta oTpasKeHuAH OT TOHKOTO cuOn 
B akycTieckom ciryyae (cm. [10]) MowHO TOKa3aTb, TO Ty lo° = Ta2o,. 


B strom cayyae (6) MoxKHO mpe_cTaBHTb B BHe 


Z QAt—r2@lry 2B yert he) 7) 

P2 25 
@Mopmyna (7) cnpanelanBa TaxKe HM B CilyY¥ac TREPALIX Cpe pM HOpMaiy- 
HOM aseCHHH BOJHEI Ha TpaHvIbl mee oTpasKatommx cmoes. B stom cay- 


wae r,=r,=r, 6 =o 6,=3 a fat Ip 9THX YcUOBHAX OTHOMeHNe 


]2 12 A ; 
CHCKTPOB BOUH 9; WH $ , KAK cHeflyer u3 dopmys (1) mn (7), MpuMer Buy 
Qleae(f) 
Oe io ) cp a ap (8) 
P2 LT (f) rn bi 


Mopmysa (8) Moker OBITE TaK;Ke HCHOMD30BaHAa B KayecTBe mpHOsmMeKeHHO! 
B CJly¥ae TBePAHX cpek pM yrilax NayeHuA BOUH Ha FpaHHIH coes, 
OUN3KHX K HopMaupypomy (8; < 15°), Korgqa amunuTyAn oOmMeHHHX (mponot- 
HO-ONCpeYHBIX) BOJIH MaJIbBl. B aTOM cilyyae IpHReeHHBIe BLING COOTHOTIC- 
HITA IWIA BeJIMYMH 7yo, 6; HW b2 TpHONMeKCHHO BBINOHAIOTCA. 

B cary4ae TREPAHX Cpe B BLIPAKeHMA JIA CHEKTPOB gy M O CUlelyer BRECTH 
Koobhunnentn B (9), yanterBarwune OTpasKeHue BOJHH OT CBOOOTHOM NoBepx- 
HOcCTH. EciIM CIeEKTpB ONpeseeHbl WO 3aNHCAM BepTuKabHBX COCTAaBIIAI- 
{MX CMeWjeHHA, TO JIA Depexoya K OTHOMEeHH CIICKTPOB CMeIIeHVA CHEyerT 
yuecTh pasiwauA B yrmlax BbIxofa o6enx BOH u YMHOKMTE OTHOMeHHE 

B (0, ) cos 0, 


a CAWST rye 
B (8;) cos 0,’ 
a n @ 177 Yrubl © BepTuKaJby, oOpa3yeMble WyqaMu BOIH, C OOTBETCTBYIONINX 


roaKomy core UM MOuyupoctpancrBy; a B(8)—4nen, yanterBawnmnit punauue 


BEPTHKAIIPHBIX COCTABJIAIOUIUX CMeleHHA Ha KOadPuNMeNT 
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cro6oHoii mopepxnoctH. Oguako, up HebombmAx fasIHyVAX B yrwax 0 
u 9 Koop @uTTeHTEI B(6)cos9 yan o6enx Bonn OuMsKH NH NpH waxoK ACH 
OTHOMeHN CICKTpOR UpakTuueckH ucKmcuawtcA. ostomy oTy moupapry 
MOXKHO He BHOCHTb, Tem 6ostce, YTO OMHOKM, OOYCIOBNeHHEIC ApyrHMn MpH- 
WiHwaMN, Kak 1okasaHo B § 4, MOryT HrpaTbh 3sHayuTebHO OONbMYIO POJIb. 

O eoamomcnocemu ucnoarzocanua Gopmyss (8) 01a onpederenua cnekm pa 
rospgpuyuenma ompascenus r(f) no Hab AMdeHHEIM daunwm. LlycTb m0 9KCIIe- 
PUMCHTANBUBIM JaHHEIM OUpefeseHbl CMeKTPBL $1 HW G2, OTPasKCHHIX BOUIN, 
COOTRCTCTBYIOUINX TOHKOMY CJIOIO H HMAKeTe7KalleMy MOMLHOMY CIO}. Rak 
BHO M3 BEIpakenua (8), Up Haxo*KeHHM OTHOWeHMA CNeCKTPOB ABYX 
ROJIH WCKUIOVAeTCH BIIMAHHHe clicKkTpa B3pHBa Q,(/), WOCKOJIbKY MO yCJIOBHIO 
CICKTpbl OGCHX BOUH DOUyUeHbI pH OFHOM M TOM *ke B3pBbibe. OjHOBpe- 
MCHHO HeKu0UaeTCA BIMAHNe NOTMOMeHHA B cpee, NOKpHBalonleH TOHKHH 
cnoit. B pesynbtate, oTHOMeHMe ¢$/P2, 3aBHCMT TOJIbKO OT KOIPMPUMNECHTOB 
oTpaxcnr aA r(j) WH fn, OT Koc¢gunnenta NorwowwlenH A > = a(/) B Cpe 
MCVKY OTparkKawolujuMn rpaHuwaMu Wo OT ruyOuH 3asleraHuA OTparKatoulux 
CHOCB. 

Bennanyy 7p MOJKHO ONpeeHTh, 3HaH OTHOWeCHMe AKYCTHYCCKMX AeCT- 
KocTeH Ha rpanune HHKeTeKallerO MOUTHOTO COA. BesuynHpl 6, W 6g MO7KHO 
BHUNCHHTh, UpexBapHTewbHO onpeyenuB TiiyOMHEL oOTpamatomyx TrpaHni. 
Cuomnee o6cTouT BOTIpOc Cc OMpeseueHHeM 3ABMCHMOCTH A (/). Hexoropoe 
lipeacTaBeHHe O NOpAKKe BeMYMH &, H MX 3aBMCHMOCTH OT YacTOTI MOAKET 
OLITh NOMyYeCHO Ha OCHOBAHUM UETepUpeTaluH AaMUINTY HBX rpa@ukKoB WA 
ipevOMuIeHHEX BOWH. Ecum onpekeseHuA 42, He MPOBOUJINCH, HeoOxOUMO 
3alaTbCH BO3MOIKHHMM JIA JIAHHBIX YCUOBMM 3HAYCHHAMM a (/). OnpeyeuHB 
10 CHeKTpaM JIA Kako 3aqaHHOH YacTOTHI j; Bemmuanuy 


? (f;) r,t 9) 


?, (74) m 


BhIUMCIIMB He 3aBHCALy!O OT WacTOThE BeJIUYUMHY 





tr!” 
1h 
ll 3avaBMieb BeNMUHHOKU 
eth: — ¢ (fi), 


MOKHO IpeCTAaBMTb (8) B Bue KBajlpaTHoro ypaBHennA 
2_! aS. — 
OF rio ber, a= Q. (10) 


Pewan 9TO ypaBHeHHe OTHOCHTeNbHO Fi, MOMyduM OMH KOpeHb, nMenwllnHu 
MUBKHUCCKHH CMBICII 


— be; + V (bc,)2 + 4a? 
r= V ve, (11) 


z 





OnpeaenuAA WA passIM4Hblx 3HAaYCHHH 4YacTOTH f; BeIM4MHEI a; U Cj, WOTy- 
uaem cueKTp 7=r(/) Kosppunuenta oTpakKenna. OrmeTuM, 4TO B page 
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a ew i > Fhe, 


cayuaes be > 2a. B stux cayyasx 


Tlonb3ynch BErpaacunem (12), moano mpeeTaBuTh 7; B BIGTC 


a 


cpl (13) 
re Pp == 69/,. Cneloparenbuo, B cimyyae be > 2a OMnpeAeseMBIL KOA MI- 
MHENT OTpaxKeHHA 7; OT TOHKOTO COA MpAMO Nponoprnovauen Kospdpu- 
NHCHTY OTpaKewuA 7, OT TpaHihl MomHoro caon. B yannom cyyae 
PesyAbTAaT TORMeCTBeHEH C NOMyYaeMBIM, eCIM UpHt paccMOTpeHHt BOJINEL, 
OTPpayKeHHOH OT HWKeTemamelt PrpaHHIbl MOIMMHOTO COA, HE Y4NTHIBACTCA CC 
ABYKpaTHOe TpoOxoKenve yepe3s BIMeeKaNMu TOHKHIL CzOii. 

O enecenuu nonpasok ¢@ Cnekmpol P, H Py 34 HEpABHOMEPHOCMd YaCmOoMHot 
tapakmepucmuku annapamypo. Ilo ycnopuw Aa oupenenenua CUeCKTPOB BOJH 
fi Hf. HCNOMb3yeTCA OHA HW Ta *Ke alMapatypa. XapaktTepucruka dToli auna- 
patyph, CHATAA IPM WOCTOAHHHIX CMeCICHUAX, MO?KET OTKIOHATECA OT NpAMoHW, 
MapaseIbHOw ocw yacTor. Jina wepexona K CIEKTpaM CMeINCHHA B CIIEKTPBI 
?; H $, o6eux BOTH HYKHO BHEcTH ToupaBku 3a PopMy xXapakTepucTuKA an- 
mapaTypH. OjHako, B CBA3H C TeM, 4TO O6a cHeKTpa ?, uP, ompeseneHb npu 
OHOM U TOW +e xapakTepuctTuke ammapatyph, BImAHMe NocwenHeH uCcKUIONAa- 
CTCH IPH HaXOKTeHAM OTHOMCHUA cHeKTpoB o6eux BomH. AHaAOrnunbim o6- 
PpasoM HCKMOWaeTCA TAKE H BIMAHMe XapAKTepMCTUKA ycTaHOBKU ceiicmo- 
rpada, MOCKONLKY paccCMaTpHBaeMBIe BOHEI saperucTpupoBaHH Up ool 
W TOW +Ke XapakTepucTuke ycraHoBKa. 

CieqoBaTebHo, oTHazaer HeoOxONuMOCTh BHeECeHTA MoupaBOK 3a wacToT- 
Hy10 XapakTepucTURky alllapaTypbh W 3a XapaKTepucTuKy ycTaHOBKH celicmo- 


rpaa B OTHOMWeHHe CHEKTPOB 9,/%, W OHO TOPKNECTBEHHO OTHOMEHMIO CUeKT- 
poB cMeIlueHuA O6eMX BOK. 


§ 2. SKCMEPMMEHTAJIDHBIE JAHHBIE 


B 1906 r. Wacruryr du3una 3emnu AH CCCP poboqun B gauannon Yxr- 
PawHe G3ytenue AMHAaMMYeCKUX XapakTepucTuK ceiicMMYeCKHX BO-TH, OTpa- 
*ACHHBIX OT TOHKUX COCR, B TOM 4uCTe HM U3y4eHHe Hx cekTpoB. 23 paiione 
pabot ua ray6une H=1350 m 3aneraer TPakKTAYeECKM LOPU3ZOHTAIbHO TOHKut 
PHIMICO-aHTUAPHTOBH CIO, KOTOPOMYy COOTBETCTByeT ONOpHAaA OTPasKeHHaH 
BouIHa ¢,, MpocieKenHan Ha OombMo uTomann [41, 12]. Han rulco-aHurirji- 
PMTOBBIM CIOCM H HeMOCpCACTBEHHO WO HUM Badleraor necuaHo-rinuucrsle 
OTJOCHHA CO CKOPOCTAMU, COOTBETCTBEHHO pasnsimu 2500 w 3600 «/cer. 
Wecyano-ramuucrsre NOposb, WoycTHNalomue TMMCO-aHrMAPMTOBLI = coil, 
MOCTCHCHHO CMCHAIOTCH MeprewHMA MM MWOPUCTHIMU U3BeECTHAKAME C InacTo- 
Bolt CKOpocTbIO, RocTuratoneli V,, pasnoit 5500 —6000 ./cex. Ha ruy6une 
Hz = 1875-1900 « aaneraer HOBCPXHOCTL MOHOJMTHHX W3BECTHAKOB CO CKO- 
pocThio 6300 «/cex, upeacrapaawnmx coOoH MonjHEI colt, KoTOpBIit pu 
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albuewinux pacueTaX IIpHHUMaeTCA 3a LOUYIpPOCTpaucTBo. JlaHHoli rpanuue 
TakjKe COOTBETCTBYeT ONOPHAA OTParkeHHaH BOMHA ¢,,, OTAeNeHHaA OT BOJHEI 
t, uwuTepBasoM Bpemeun At, paButim 0,20—0,20 cex.B muTepBale BpeMeH MesK- 
ny BouwHamn ¢, u t,, Ha celicMOrpaMMaX H€1b3A BHIeCIMTh YCTOHINBHX OTPakeu- 
HBIX BOJH, 4TO CBUeTeIbCTBYyeT OO OTCYTCTBUU BIDE PsKAHHbIX OTPaKaloulux 
lpaHHl] B TONMe, pasqersomel [Be ONOpHbe Tpakullyl. Ha our. 2 1puBeeHE 
IIpPUMepbI celicMorpaMM, NOJyFeHHHIX Ha aumnapatypeC BY-24, pa3paooTaHHoli 
H. C. Wlnnuruanm, c wapoKkuM Hab6opoM YacTOTHHIX XapakTepuCTHR, Depe- 
KPBIBalWIuM jwana3s0H cpeHAX MH BEICOKMX wacTOT (MAKCHMYMbI WACTOTHBIX 
XapaKTepHCTHK alluapaTyph usmMenalotca oT 33 Wo 190 2y). 

[Ip peructpanuu BOAHH tf, B KayecTBe ONTMMAIbHOM 6niia BEIOpana 
PunETpanuA C fyanc = DO 24 M OTHOCHTeNBHOH MMpMHOM MOCK MponycKa- 
aun 50%. Tlommrea nepexoga wa permcrpanuo Oonee BEICOKOYACTOTHHIX 
KOMIIOHCHT BOWHE fg He Haw WONOKUTeHLUBIX pes yAbTATOB — mpeobsajayw- 
Mand Ha 3annci wacTOTa BONHH fg OCTaBaacb HeM3MeCHHOH, B TO BpeMA Kak 
YAaCTOTEI HePBEIX IPeCJIOMMCHHHIX BOWH M 4acTOTH oHa CTAHOBMJINCh 6onee 
BHICOKHMH. OrHomenne aMUJIMTy— BOMHBI tg HM POHAa Np STOM 3HadMTeIIbHO 
TOHW?KAaJLOCh. 

na peructpanuu BonHBI ty, ONTHMAIbHOH ABMANAaCh Oomee HU3SKOUACTOT- 
nat panptpanua 1—1—1 ¢ fwanc = 33 ey. [pu mepexoge or 6omee BEICOKO- 
uacTOTHOH unptpanum 2—2—1 kK gusptpanua 1—1—1 orvomenne 
aMIWIHTY, BOH ft, H fy, Kak BMHO 13 CpaBHeHHA sauce pur. 2a u 26 
YMCHbUIAIOCb. 

Ilan H3YYCHHA CIeKTpAaJIbHEIX OCObeHHOCTCH BOMH fq Hf, WpHMeHAJIAaCh 
aullapaTypa, olMcaHHasA B ctatTbe [7]. 

Cnekmpot cosHdl tg. CHeKTPH BOJIHE fz, ONpeweweHHble pM paccTOAHHAX 
of nyHKTa B3pHBa A papustx 200—1100 m, umerr, B OombmMHCTBe Ciy- 
yaeB, OCTpopesoHaHcHylo dopmy. B cmexrpe, mpeHMyilecTBeHHO, MMeeTCH 
OJMIH OTYCTIMBHH MAKCHMYM; AMIMIMTY1a jONOWHUTCAbHEIX MAKCHMYMOB, 
B TeX CIYYAaHX, KOA OHM UMeCNWTCA, 3HAYMTeIbHO MeHbINe aMMIATy Ab 
ocnosHoro. IIpeo6magatonjad wacTOTa CnheKTpa BONHHI fg MW3MeHAeTCA B lipe- 
yenax oT 35 yo 45 ey M AWM B OTICUbBHEIX Cly4aAx lpeBLInaeT AD eu. 
OructuMBEle M3MeHeCHMA YaCTOTH MaKCHMyMa ClleKTpa C yasleHMeM OT ITyHKTa 
B3pbipa He Oplim oTMeyenbl. AOcouIoTHAaH WMpHHa ClleKTpa, M3mMepeHHasl 
Ha ypopHe 0,7 OT MaKCMMaNIbHOM aMIITMTy{H cieKTpa paBHa 20—30 eu, 
a oTHocHTembHan wmupuHa Af/fyaxc W3MeHHeTcCA OT 90 go 70%, T. €. CHeRTp 
CPpaBHMTeIbHO y3KuH. | 

I[pu w3MeHeCHHM paccTOAHWA OT WYHKTa B3pbiBa OTMedaeTCA TeHTeHIMA 
K YMCHbIIeCHHIO IIMpHHbI ClekTpa, TvlaBHbIM o6pa30M, 3a CY¥eT NOHMAKeHHA 
YACTOTHL, COOTBETCTBYIONel BepXHeMy Upeyemy oOsactH MaKcuMyMa *. Ojua- 
KO, OTMeYaeTCA TakKe M 3HAaYHTCIbHHM pas0poe IWMpHHEI CHeKTPOB, oMpe- 
J[@JICHHEIX TO 3a0HCHM, DOWyYeHHHIM UpM pa3HbiIx UYHKTax B3pbiBa Wa 


1 O6sacThIO MaKCHMYMa CIeKTpa yCuOBHO Ha3BaHa Wou0Ca YacTOT, Tae aMIWIUTyRa 
A> 9,7 Ayane- 
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OMNAaKOBBIX paccroaHiax or Hux. [loaTomy KOMUeCCTBeHHOe onpeemenne 
3AKOHOMePHOCTell M3MeHCHMA UIMpMHEI CIeKTpoB C paccTOHHHeM MOKA He 
IPeMCTABIAeCTCH BOSMOVKHBIM HPOW3BeCTH. 

B xagectrBe npumMepa Ha ur. 3a noKazsaHa 3anch, Mowyyenwan Ha 
WMPOKONONOCHOM alnapatype, BXOIAMeHw B KOMIMJICKT CTaHIMH WIA yacTOT- 
woro auamu3a [7], a Ha ur. 36, 6,2 WpecTaBJIeHbl CUeCKTpbl BOJHDI La: 
WMeIOMIMe OTYeTIMBEIT MakcHMyM Ha yactorax 37—39 ey. B ta6u. 1 npH- 
BeJ[CHEL OCPeMHeEHHbe aHHble O CICKTpaX BOTH fg, MOMYYeHHEIe Mp pac- 
cronunax A, papuptx 200—700 ™ of IyHKTa B3pbipa. 


Ta6Onuna 1 
JlaHHnte 0 CHeKTpax BOTH 


tmnt, 


ae ee ee Ts 


Hunan npezen | BepxHun pele | Agconrornaa WM- 


- OTHOCHTEJIb- 
noua cae en o6acTH MaKCHMY-|oGJlacTH MaKCHMYy- pHa cueKTpa Had WuUpMHa 
: Ma fy 24 Ma fi, 24 Af, eu cnenTpa, % 


vr a 
| 
| 
be 3545 20-25 A757 | 20-30 5070 
Ls 25-+-35 43-20 35-45 45+-20 40-80 


Cnexmp coanet ty. CuekTp B OOMbUIMHCTBe CHyyaeB MMeeT CPaBHUTedTbHO 
upoctyio dopmMy — oTmeyaeTcA O7MH OTUCTIIMBLIM MaKCHMyM Ha 4acTOoTe 
25—35 ey: upH Hainan NONONHMTCUBHEIX MAaKCHMYMOB MX aMIIHTyTa 
-'3HaAYHTeIbHO MeHBWIC, UeM aMIJIMTy—a OCHOBHOTO MA@aKCMMyMa. A6comotTHa 
mupuHa Af cllekTpa upH paccToAsHun A, pasoom 200—700 ™, B cpeHeM 
pasha 15—20 ey, a OTHOCHTebHAad IMpHHa Af/{maxc M3MCHAeCTCH OT 40 % 
no 80% (cm. TaOn. 1). | | 

IIlpumep cieKTpa BOTH ly, oupelenenuBii m0 3amncu dur. da, noKasaHn 
Ha dur. 30. jinn cpaBHeHHA Ha ur. 32 moka3saH CIeCKTp BOJIHEI la, 
ONpeseneHHEIM JIA TOTO *Ke caMoro NMKeTA celicmorpada. 

Cpasnenue cnexmpoe 60H tq U ly. B 6o0nbmuHCTBe CJTyYaeB MAaKCHMYM 
cnekTpa BOJIHE ft, cMemeH B OOmacTbh Ooee HU3KUX YacTOT M0 cpaBHeHHO 
© MaKCBHMYMOM CIieKTpa BouHBI tg. OTmeyeHHan oco6eHHOCTL CHeKTpOB BUAHA 
3 paccmoTpeHna @ur. 32,0, a TaKiKe W3 CpaBHeHMA CICKTPOB, onpeeeH- 
HHIX Ho 3annen dur. 4a u mpexctaBnennpix Ha ur. 46 (tq) —46 (tu) u 
4z (tg) —40 (ty). B nexotoprix ciyqaAx pasJIManA B wacToTe MaKCHMYM&@ 
CPpaBHATeNbHO HCBCHKU, HO CHeKTp BOUHE tq XapakTepusyercA n60 MeHb- 
weit KpyTH3HO WpaBoil yacTu, H60 GonbmieH KpyTH3HOK seBOW 4YacTH TO 
cpaBHeHHIO CO CIICKTPOM BOJIHE t,. Ha dur. Sa noKkazaHa 3a0HCb BOJIHbI ta 
N fy, HouyyeHHad Ha WHpOKONONOCHOM alllapatype, a Ha (pur. 56 w 06 — 
cHeRTph o6eux BowH. CpaBHeHwe ToKa3sbipacT, YTO MAKCHMYM CHeKTpa BOJI- 
Hbi ft, CMeICH WHIWIb He3sHauMTesIbHO OTHOCHTeIbHO MAKCHMyMa CICKTpa 
BONHE ta (fmanc (tu) = 34 ey, a fmaxc (tg) = 37 ey), HO AIA CHeKTpa BONHBI ly 


BHAYHTeIBHO Kpyye cia B OOslacTM YaCTOT, 6omee BBICOKNX, YeM 4acTOTAa 
MaKCHMyMa. 
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Mur. 3. 


@ —3allich BOJIH tg H t,, Ha WMpOKONONOcHolt annapatype; 6, 6, 2—CuckKTpi BOHLI ta 


; O—cnekTp BounH ty, TOUYIeHHLH ANA TON Avie TOUR, UTO WH CNeCKTp Bonn tqu(ur. 3 2), 
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Mur. 4. 
a — 3AHNCHh f OTH ty H ty Ha LOH pOKOLOJIOCHOM anhhapaType; 6,4@,2nHo— CHeKTPbLI BOJIH ta u taps NOUWyyeHHble Ha OJHHX H Tex #Ke TOUKAX por. 
MakchMyMbI CMenTpOB BOUHEI fg PAaCHOMORCHH! Wa Gostee BAICOKOM WaCTOTe, YEM MAKCHMYMBI CHEKTPOB BOCIHDI ty. 
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Mur. do. 


@— 3alCh BOIH fg Uf, Ha DIPOKOMOAOCHOM annapatype; 6, ¢ — cneKTpH BOTH tg U ty. 
“TactoTsl MAKCHMYMOB CNeKTPOB OGeHX BOTH OANSKH, HO ItPyTHsHa CHeKTpPa B OOMACTH BLICOKHX YaACTOT GorBHIe WA CHEHTpa ty. 
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Onpedeaenue cnexmpa Koagguyuenma ompasenuar NpodosoHelL EOAH 179 


Pa3sunana B cieKkTpax BomH ta H ft, HarsisHO BMH 13 paccMOTpeHHuA 
A, (/) 
A, (f) 
AA OUpeeneHUs KOIPPUUMCHTOB OTPaKeHAA OT TOHKOTO CLOA NO cmocoby, 
omuncanHomy B § 1. HKpnenic nmMetoT OTYeTAMBO BEIpaKCHHY!o pesoHancHylo 
dopmy, Upw4yem B OOJaCTH MaKCHMyMa = =, 

oTHOWeHHe amnuuTy Zocturact 6—8, 7 

annoria 1 OONbUINX BeIMU4HH. 

IIpupegenubie fannie 06 ocobeH- 
HOCTHX UYACTOTHEIX CIeEKTPOB IpOOJb- 
HHX BOIH ft, HU ty, Wo3sBOnAIOT OOBAC- 
HHTh cilelywmue paHee OTMe4deHHBIe 
ocobeHHOCTH perucTpalnun BOIH f, M 
i, Ha PUUbTpyiomlen alimapary pe: 

1. HesosmomHocTh perucTpalan 
BouH ta Ha Oonee BLICOKOUACTOTHBIX 
(UIbTpanHAXx cTaHHH CBU obbac- 
HATCH TEM, UTO CHEKTP BOJIHEI fq WMeeT 
pe3Ko BEIPaKCHHYO pesonaHcHyto Pop- 
MY, UPM4eM MHTeHCHBHOCTh KOMIIOHEHT 
c wacrotama f > 50 ey mana. Ilo- 
sTOMY IPH HCHOMb30BaHHH cUIbTpa- 40 2 0 0 50 6 0 fb Ue, 





rpadHKOB OTHOMICHHA CIEKTPOB (pur. 6), KOTOpHe HCMOUb30BaTHCb 


Ss 


~ BO GS AW B® wa ®B & 


| 4= 3500 
4-520 
I A 


=440 


MH, PaCCuMTAaHHBIX Ha perucTparslHio A, (f) 
CpaBHNTeAbHO BEICOKHX yacTOT, mpeob- Onr. 6. Ppadurn ornomenna a (f) = 7 
jlanawman YcTOTa BOJIHHI fg MOUTH He CHEKTpOB BOTH ft, A t,,. 7 
W3MCHACTCH, a eC aAMILIMTYIa pe3sKo 
YMCHbIMAacTCH WH CTAHOBHTCH COM3MepuMOM © AaMITIHTY OH Mona moMex. 

2 Yrenvuenne orHomenua amuuutTy, —— Bonn t, u tg Up Mepexoye 


A(t.) 
a 
or Oonee BEICOKOYaCTOTHOH unptpanun 2—2—1 K bomee HM3KOUACTOTHOH 
unbtpanuu 1—1—1, ormeuatomleecn B pAe Cyyaen (pur. 2), oObACHAeTCH 
TeM, 4TO BOUHA Cy o6manaeT Oomee HA3KOUACTOTHBIM CIICKTPOM, YeM BOJIHA bas 


§ 3. PESY.JIbTATbI OHPEXEJEHHA KOIJ®ONWMEHTA OTPAHKEHHA 
OT TOHKOPO CJION 110 JKCIEPHMEHTAJIBHbIM HAHHbIM 


[na onpegesenua zaBucumoctu KoopPunmenta oOTpaskeHHA OT YacTOThl 
OMIM MCHONb3OBAHbI CHCKTPH BEPTUKAIbUBIX COCTABIIAION\MX BONH fg M lu, 
OupeyeseHHble, WpeMMylllecTBeHHO, Ha HeOOUbINMX yaneHHAx OT WYyHKTAa 
B3phiba, MopsAyKa 200-500 .. IU[pm jaHHBIx paccTOAHMAX yrou WaeHuA 
BOJHE Ha panty TOHKOTO CJIOA W3MeHAIICH OT 4 no 8°, a Ha rpaHuny 
MomHoro cuox—otr 3 30 6°; cmeqoBaTebHO, NaweHHe BOJIH Ha rpaHyibl 
o6oux cioes 61u3KO K HOpManpHomy. [pu paccrosnuax A menbomx 200 
ZalHCH, NOMyYeHHble C MIMpOKOMOMOCHON allmapaTypol, He yAatOCh HCNOMb 
30BaTbh JIA ONpeleeHHA CHeKTPOB OTPaKeHHHIX BOJH 13-38 MOMCX CO CTO- 
PpOHBIE UOBeCPXHOCTHHIX BOUH HM HeperyApHbix KOM. 6annit, BO3s0yKTAaeMBIx 
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176 H.C. Bepson 


Se 


B3PHIBOM. bso mpopeyeHo tare HeEKOTOpoe KOUMYeCTBO ONpeeneHuti 
7=-r(7/) 10 cnheKTpaM, NomyyeHHEIM upH PaccTOMHMAX OT NYHKTa B3pEBa A 
nopagKa 900—900 wm. 

Iipumep 3auncn Bonn ty o ty, NOWyYeHHOH Ha WMpoKOUOMOCHOU annapa- 
Type upH pacctoanuax A or 790 yo 1010 ” of nyuKra B3PHIBa, H CIICKT- 
POB BOsIH UpuBeten Ha dur. 7. Onpexenenua cuexrpa Koampunneuta orpa- 
ACHHA OT TOHKOTO COA NO CHeKTpaM BOWH, Tou yYeHHEIM upa Takwx 
Sonpmiux A, Kak cuenyer 3 § 1, upmHnunnanbuo yomKHE 6LITB McHee 
TOTHBIMH, NOCKOIbKY Upn 6onpmux A yme CyleCTBeHHYI0 pONb MOryT 
urpaTb OOMeHHEIe (mpoobHO-1lorepeyHEIe) BOJIHEI, KOTOpHe B paccmMaTpu- 
BaemMoM cuocoOe He yunTHBatotca. Ipeycrannano sce >xKe HMHTepec BRIACHHTh, 
KaK H3MCHAIOTCH C pacCTOHHMeM CIICKTPH Koaddunnenra OTPaxKeHHA OT 
TOHKOPO CIIOA, eC mpeHeOpeyb yueToM OOMCHHEIX BOUIN: C 3TOI TeIbIO 
ObIIH ChewaHbl yKa3aHHBle OPHeEHTHPOBOUHHIe OLeHKY. 

Hexodnwie Oannvie Oar onpedeaenuar = r(/). Ha dur. 32, 0, 46,6 u 4e, 6 
NPNBCHCHBE UPHMCPB Wap CNCKTPOB BOJIH fy U ty, MO KOTOPBIM IlpoH3BouH- 
TOCh olpezesenne 7. Ha dur. 6 noka3zay puMep rpadWKoB 3aBucHMocTH 
@ =: Gq/Pu OT UacTOTHI f, BELYHCIeHHEIT 10 CHeKTpaM oO6enx BonH. V3 pac- 
CMOTPCHHA OTHX TpaPHKOB BHHO, 4YTO KpnBad a = a(/) wMeeT o7MH WIN 
Ba OAH3KO pacnouoKeHHBIXx MaKCHUMyMa B jiMalasone yactoT /, paBHoM 
40—ood ey. 

‘laa onpeyenenna r = r(f) 10 opmyaM jan KosphuNMeHTOR oTpaxkenua 
NPOKOUPHBIX BONH Ha Tpanuile ABYX TRepAHX MONyUpocTpancTs BEUNCTeHA 
3aBIICHMOCTb 7, OT yraa Hageuua 9. pu pacuerax IPpWHAMAIOCh, TO OTHOMIEC- 
Huc IOTHOCTell Ha paccMaTpuBaemoll rpaHute PaBHO eHHne, a OTHOIIeHHe 
CKOpOCTCH MpOOUbHEIX BOAH paBHo 0,9. Pacuers WOKa3aJIa, 4TO IPH MaJblx 
U<—10° peanuuna r, Maro H3MeHAeTCA ¢ u3MeHeHueM 9 u —IpakTwyeckn paBua 
0,05. Puy6nun o6enx rpanuy upunatsi paBHbhima 1300 uw 1875 ™ coornercrBen- 
HO. Tounbix aHHbIX O Dorsomenun B cpeqe MexKTy oOeumu oTparkaliomumu 
rpanuuamu Her. HekoTopse opwentupoBownne onenKu nosBonaan Wpejl0J10- 
KUT, UTO KOIPPUUMEHT NOTAOMeHUA Ha YacToTe f = 950 ey ne upenocxonnut 
Beanwnub a2 = 0,0002 1/«. Tlomaraa, aro KOIPPUUUCHT NOLAIOMeHHA ABIA- 
CTCH JIMHCHHOH @yHKUwei yacrorsi, Opiia IIPHHATAa CleywmalA 3aBUCHMOCTL 
(L2 OT UacTOTHI. 

t= 4-108 /, (14) 


Onucanue epagiuxos r=-r(f). Ma dur. 8 oKa3anbl rpapukn 3apncn- 
Moctn r= r(f), BhUncTenHue m0 dopmyne (11) c yueToM uw 6e3 yuera 
norjomenna. I13 paccmotpenwa KpMBbx BATHO, 4TO yueT noriomesua 
Malo W3MenseT @OpMy CUCKTPaAbHBIX KPMBBIX, XOTH BeINUAHE Pr = r(f) 
H USMCHAIOTCA, B OCOOeCHHOCTH B OKpecTHOCTH MakcuMyma. 

B qauHom cayyae He6oubmoe BINANME yueTa Norsoujenua Ha dopmy kKpu- 
BIX 7 = 7(/) OObACHAeTCA Madoli MONTHOCTHIO CHOH, 3AKJIOUCHHOTO Me?KILy 
o6enMn rpannuamy @ Manoit RexwunHoit KOoPPullwenTa NOTMOMeHUA @, B ITOM 
cr0e. 
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Mur. 7. 3anncb Bonn t, H t,, NonyseHHaA Ha HIMpoKONONocHOH anmapatype wpa paccrosunax A = 790+ 1010 ™ (a), a 
cneKTpH BomH t, (6, 6) wt, (2), 
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[lockombKy B HawasIbHOM cTayMM IKCHCPUMEHTAIbHOLO U3YYCHHA CNeEKTPOB 
Kospduluenta OTpaskeHHA, B WepBylo ouepesb WpeycTaBlAeT UNTepec olpe- 
WeseHue OCHOBHEIX ocobeHHOCTCit POpMBI KpUBoli r = 7(/) MB CBA3ZH C TeM, 4TO 
3aKOH U3MCHEHHA KooPPulMenTa MOTAOMeHuA C YacTOTOM Mey oOcuMu OT- 
pakalwmuHwMa rpaHulaMu Heu3BCCTCH, pH Aauwbuekwux pacacTrax rpapukor 
3aBHcuMocTH r = r(f) MBI UpeHeOperim y4eTOM NOTOMeHuA UW C4uTaIN cpe- 





rl WY, 3aKJIOYeHHYIO Me*KY oTparka- 
ae }OWMMM CNOAMM, WcalbHO yupy- 
040 rol. B sTomcayaae oleHuBaloTcx 
GI MAaKCHM&aIbHO BO3MO?;KHEIC BeTU4IH- 
: ; HEE KoaddunuenTow oTpaxKcHHA 
O32 i \ r=r(f). 
428 rT y IIpumepHl rpaduKoB 3aBncuMo- 
oi me A \ ctu r=r(f), BbuncienHHXx 6¢3 
Por y | yucTa NOriomeHuA B cpeye MCKAY 
420 I \ o6euMH OTparkaloOmuMu rpaHulaMy, 
46 | a ‘ upupejeun Ha pur. 9u 10. Brrauc- 
ae yleHHbIe 0  9KCIIe¢pMMeHTAasbHEIM 
Gia x \ a Breed aHUbIM Trpaduku r = r(f) B 6omb- 
408 | " 4-500 WMHCTBe CIyaaeB wMMeIOT OTUCTIN- 
gue Aug RW BHI MAKCHMYM Ha YacToTax f, paB- 
SS ay ubx 40—50 ey uw kpyToli cuay B o6- 


0 2 30 W 50 60 0 te wactTh Kak Oonee H“3KuX, Tak u 60- 


jlee BHICOKUX WacToT. Ha wacToTax 


Mar. 8. [paduxn 3sasucumoctu Kosdpunneu- f > 80 ey cnextp Koaddunuenta or- 
Ta OTpayKeHAA OT YACTOTH, BLIUMCIeHHEIe 


6e3 yyeTa (cCOOMWHAaA WWHMA) HC yyeTOM nO- DACBEA OOPIGt He-Ne BORE? 
rnomenua (mTpaxonaa amana). OLITh OUpefeneH 3-3a TOTO, 4TO 
AMILIMTYIbI COOTBETCTBYIOMUX CO- 
CTABIAIOINAX B CHeKTpax BoH f, uw ¢t, BecbMa Mab. Hexkotoppe rpa- 
puKH, KaK, HallpuMep, rpaduk, oupeyenenunit upu A= 290m Ha 
dur. 9, uMeloT BTOpoii MakcuMyM Ha 4acToTe f = 70 2y. Jina KpuBbIx, nony- 
YeHHHIX Up Ooupmux A (pur. 10), na6ntoqaetcA HeKOTOpoe cMemleHue Mak- 
ciMyMa B oOmacTb Oouee BEICOKUX YacToT (f paBno 50—65 ey) no cpaBHeHnio 
C FWacTOTOH MaKCUMYyMa JIA KPMBbIX, WOJYACHHHX UpH MeHBUUx A. Pasmnune 
B CieKTpax, NOMYYeHHBIX Ha PpasNWYHbIX yalcCHHAX OT WYHKTa B3pbiBa, He 
ueTKO BbIpaxkeHo, TAK KaK HA KPUBEIX, NOUYYeHHEIX Upm MauHx A, TakxKe 
HHOTa UMeIOTCA MAKCHMYMBI Ha Oowee BRICOKHX YacTOTAX. 

MakcuMasbubie BeNHYMHEI KOsPPUUNeHTOR OTPAaxKCHHA U3MeCHAIOTCA B 
liMfpORHX Mpesqenax — oT 0,15 no 0,50, no mpeobsanatoT BeAMYHHH 7,,.,,¢ HPU- 
mMepHo pasube 0,20—0,25. Ha uactrotax, cpaBHuTeibHO Mado OTIMUAIOMUXCcA 
OT UaCTOTH MAaKCHMyMa, BelMunHAa KOopMUuNMeHTA OTPaskeHUA 3HAYUTCAbHO 
yMenburacTca. Tak, Halupumep, Ha uactrote f = 65 ey Koadduluent orpaKe- 
HMA, IpemMymectTBenHo, 61030K k 0,10, ana aacrote f = 35 ey K 0,05. 

CpabHeine rpapukos 3aBucumoctu r = r(f) c rpaduKkamn a = a(f) (cm., 
Haupumep, pur. 6 um 8) noKa3HBaeT, 4TO MOpMa UX OUCH DOXoMKa. ITO OObAC- 
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Onpedenenue cnexmpa Koappuyuenma ompaxcenua NpOOOAdHYIL GOAH 179 


HACTCH TCM, ITO B paccMaTpMBaeMoOM Ciy4uae MaOM BeNUIMHE Ty, YCHOBUEC 
bea BRIMONHACTCA NOUTH pu BCeX 3HAYCHHAX A; CMeAOBATEIbHO, B STOM CilY~ 
wae clipapeyiuBo UpHOuMKeHHOe PaBeHCTBO (13). [pa orcytcTBum norsone- 
HOA, T. c. upu c—1, KpuBan r(f) oTIM4IaeTCA OT KpuBolt a(f) TOUbKO WOCTOAH- 
HBIM MHOjKUTeIeM. Ilpm yueTe NornomenHaA HeEKOTOpHe pasininA B (popme 


r 


G55 


050 


040 
G35 


B50 








10 Zo =O 40 30 60 10 86 0 0 feu 
ur. 9. Tpaduxa sapucumoctn Koodpunmenta oTparkeHUA OT YACTOTH, ONpeneteHHble 
DO SKCHepHMeHTAJIbHEIM J\AHHBIM. 


4 — UIB 11060, A= 50; 2— IIB 11232, A= 290: 3~— IEB 11232, A= 490; 4— ITB 10505, A= 325; 5 —~ IB 

10565, A = 305; 6 —TIB 10505, A= 345: 7, 8 — TeopeTuyeCKHe KPHBHIEe CHEKTPOB KODMOHINMeEHTA oTpa- 

SHEHHA BOJI OT TOHKOLO COA B Crydae, KOTAa AKYCTHYECKHE *KECTROCTH B cpeyax, OKPyHalomux cI0H, 
onuHakosn (7) (n= q = 0,5) WB CHydae, KOra OHH PasIMIHbl (8) (n=0,5, q=0,7). 


KpubHx a = a(f) wr = r(f) RowEKEE na6nloqaThcn, HO UpH HeOoNbMUX Be- 
muanHax KosbuluentTa NOrAOMeHHA STU PasIH4AA HEBEAMKL. 

Cpaenenue c¢ pesyavbmamamu meopemuneckux pacuemoe. Jaa comocTaBie- 
HUH IKCHCPHMCHTAIbHO ONpeseseHHbIX CICKTPOB KosdOuNMeHTA OTPaKeHHA 
© paccCUMTAaHHBIMH TeOpeTHACCKU Ha pur. 9 NoKa3saHbl TeopeTHTeCKHe CHeKTPH, 
paccumTaHHble JIA HOPMAJIBHOTO MafenuA WIOcKOH cTalMoHapHOH CHHYCOU- 
aibHoOl BOE Ha TOHKUM CIO B CeWyiomUx ABYX Ciyyanx. 1) korgja cKOpo- 
cra Vi u V3 10 06e CTOPOHHI OT TOHKOLO CNOA OMMHAKOBE! H 2) Koryja cKOpocTu 
pa3sin4HH. 

12” 
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[ipa ofmHakoBHX BeTM4YMAAX WNOTHOCTH /, BO BCeX Tpex cpeqax pacueTHaA 
dopmyia iA KoopPuywenta oTpakenuA, NoMywuHaa c yuerom MHOTOK pat- 
HBX OTpaKeHuH BuyTpu cuos [9], qua NepBoro curyaaa uMeeT Bug (cm. [3]) 


a en (15) 
etl 
V ctg? Gr, + (n? +- 1)? 








zl 
(q — n)? ctg? (=) 4+ (1 — qn)? 
|r| = poe, (19’) 


rye n=V,/V,, g =V;/V,, Vi w Vs — ckopoctm B cpeyax, nOoKpHBalomux # 
NOACTHAawWMAx TOHKAM cio, V2 —cKopocTb B TOHKOM cue, //A, — orHOMEe- 
r Hue MomHOocTH / cnon K JWI 
450 He BOJHB Ae B coe. [pm pac- 
ueTax upnaHaAtTo 1=15 um, 


si Vi=2500.u/cen,V2=5000m/cex, 

Qa V3 = 3500 m/cex (kpupan 8) u 

Vi = Vs = 2500 w/cex, Ve = 

G55 | = 5000 m/cex (xpupasn 7). 

p30 4 Teopetuyeckue CHEKTPBI 

I : paccuuTaHhl WIA cryyzaa 

O05 | HOPMAJBbHOTO WaleHHA BONHEL 

- | B CBA3H C TeM, ¥TO 9KCHepa- 

MCHTaIbHBIe CHEKTPH olpeye- 

N15 eHbl] pw yraax nalenwa 

x 9< 10°, a “3 Teopera4eckoro 

G10 wo ‘ 2 paccmMoTpesaua cuelhyetT, To 

005 : ae, IipH W3MeHeHMM yrioB naye- 

5 P/ HHA OT HyIA Wo 10° cnoeKtpH 

i) : WpakTHYecKH He H3MCHALOTCA 
. 0 40 OD SG AQ f él [3]. 

@Mnr. 10. Fpaduna sasncumocru Koappunnenta Cpabnenne dKCIHePUMeH- 


OTPaKCHHA OT YACTOTHI, BRIVHMCIeHHEIe iIpH A, TAIIbHO TONYYCHHEIX CCKT- 


aBHom 090 (1), 720 (2), 740 (3 : 
P (1) (*), 740 (3) w or nyakra papain poB c TeopeTH¥ecKuMM oOKa- 


3bIBaeT, UTO HMCCTCA pA Kaye- 
CTBCHHO CXOAHBIX 4epT H B TO Ke BPCMA PAT CYMeCTBCHHNX OTH. Cxox- 
CTBO 3aKN04aCTCA B TOM, 4YTO MW TeopeTM4eckue mM 9KCHepUMCHTaIBHEIe 
CHeKTpbhl HMCIOT pesonaHcHyl0 dbopmy. Uactota makcumMyma 3IKCHCDUMeH- 
TAIbHBX CHeEKTPOB pacioloKena WpeumMyumecTBeHHo Ha Oonee HEBZKOn 
wactoTe (f~+50 24), 4em 4actoTa MakcuMyma (fuanc= 83 ey) reopetw4ecKax 
KpabHx. MakcumManbane BermaaHsl Kooppuluenta oTparkcuua, onpese- 
JCHHBIC SKCHCPUMeCHTaIbHO, B OT/ICNbUHIX cayuaax Oau3Ku, a n bonb- 
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WMHCTBe CJyyaeB MeHbINe, YM MAKCHMaIbHaA BeNnWWHA Kooppunnenra 
oTpaxenna Bcuyuaen = 0,5uq = 0,7, KoTopHit AocTaTOUHO O1M3Z0K K peanb- 
HOMY COOTHOWMCHHIO cKOpocTeli B palione uccreq_oBauuH. 

Ocnopnoe oTAUM4UMe BKCNEPHMCHTAILHHIX CICKTPOB OT TeOpeTHYeCCKUX 3a- 
KIJOUACTCA B TOM, YTO DKCHCPAMCHTAIbHbIC CHCKTPH XapaKTepU3yWTcA 3HaI- 
TeEALHO MCHbIUNCH WHMPWHON, YeM TeOpeTHUCCKue, H B CBASH C 9THM pesKO pas- 
WMWITCH BCIMYHE KOIPMPUUMEHTOB OTPasKeCHHH HA YACTOTAaX, OTIMAHNX OT 
pesoHaHcuol. 

O6baAcHUTL HadnIOMeHHOe pa3siuane TeopeTHYCCKUX HW IKCNepMMeHTAaJL- 
HBIX CICKTPOB H@TOUHLIM BHIOOPpOM MapaMeTpoB JA TeopeTHaeCKHX PacdeTORB 
HeAb3A NO cactyouuM upnannaM: 1) Wp TOOEX BO3MO#HEIX B AAHHOM palt- 
OHC BapHalWAX OTHOMEeHH CKOPOCTeH TCOpeTH4YeCKHC CNEKTPH 3HAYUTCABHO 
mupe, UCM ONpeReneHHHe MO OKCHEPUMeHTAIbHBIM AHHEIM (CM. [3]); 2) u3me- 
HCHHe MOUMOCTH COA BK pas, kak BuyHO u3 G@opmya (15) uw (15’), okBuBa- 
HeUTHO U3MCHeHHIO 3HaYCHHI YacTOT B 1/K paz; B STOM Cay4ae TeopeTHYeCcKuH 
CHeKTp TpaHc@OpMHpPyeTcCA BLONb OCM YacTOT, HO HW Mocue TpaHnc@opMalluu 
dopMa cro HC CTAHOBHTCH TakOli OcTpopesonHaHcHOH, Kak Y SKCIePUMCHTAIb- 
HBX chekTpoB. Hakonel, cieflyeT HOAGePKHYTH, 4¥TO pH TcopeTHUCCKUX pac- 
yeTaxX ObIH UPUHATH BENHYAHEI MOWHOCTH COA M CKOPOCTeH, YBepeHHO ON- 
pejlcACHHble 10 LaHubim OypoBbixX CKBaKHH U celicMuaeckux “uecueqoBaHnn. 

Ormeucnyuble pa3sHuuA TeOpeTHUCCKUX MH IKCHEPMUMeHTAIbHBX CIEKTPOB 
HCAb3A OODACHUTL TAKKE PasIMYeM B PCHKUMAX, IPM KOTOPHX OHH oy 7We- 
HBL (TeOopeTMaecKue — JIA CTallMOHAPHOTO, IKCHepAMeHTAIbuble — AA AM 
nyuzbcnoro). B paccmaTpaBaeMoM cuJly4ae AUTebHOCTb UMHYIbCa 
(t = 0,05 cex) B ueTHIpe pasa WpeBbIaeT Nepuoy CoOcTBEHUEIX Koue6aHHH CON; 
creloBaTCAbHO, U 9KCHEPUMEHTAIbUbIe AAHHHe DOYUeHH Upw pemume, C1H3- 
KOM K cTaumoHapHoMy. JIA BHACHCHHA UPMYWH pasM4Wu TeopeTMYeCcKUX HU 
OKCHeCPHMeCHTAILHHX CIEKTPOB HHTeEPeCHO PaCCMOTpeTh BO3MOIKHHIEC omu6KH 
B oupenerienun BemnunH 7,(f) 10 9KCHepHMCHTAIEHHM JanHHIM W OOycTOBIeH- 
HbIe UMM HCKasKeHUA POPMH rpaduka saBucumoctu r = r(f). 


§ 4, OI[EHKA BOSMOJKHBIX OWNBOK B ONPEJEJIEHWN ri 


OcHopyuHe ucTOuHHKN ommM6oK B ollpefesieHuu 7;— HeTOUHHIe jaHHble 
0 TOTOWeHUM B Cpefe, pacnOOweHHOM MeMKy OTpaKalollmMH rpanvilamyH, 
MO KospPPUNMeHTe OTPAKCHHA 7, OT TpaHMIbl MOMHOTO CJON. 

Owuo6Ku 3a cxyem Hemounoeo yxrema noesowenua. Unen, onpesematomnn 
3ABMCHMOCTb OT IOTOWeHuA, UMeeT BUT 


c (f) = etl 


Iluddepennupya Bipaxenne (11) mma ri 0 c, HOMyaMM cHexywuee BEIpa- 
rg 
menMe WIA 5—: 
dr; bbe — V (bc)? + 4a? (16) 
de 24 Y(be)®+ 42 
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Pasyenup (16) wa (11), mono mpexctapnTb 3aBycHMOcTh Me*Ky OTHOCH- 
TCIBHHIMM OWMOKAMM B BeNMGMHAX 7; MC B Clekywulem BHe: 


dr; b d 
7 a J py @ ae ey) 
Yo Ore 
Cantan, ro yuna nyTH J, onpeqeneHa TO4HO, NONyGMM M3 BEIPaKennA 
WA Cc 
d 
— == Dds. (18) 
Orciona 
dr. Tod 
ney | eta (19) 
"i V v2 + 4a2/etls% 


Mis dopmyns (19) BaqHo, 4TO oTHOCHTeNBHadA omMO6Ka B ONpeneneHUM Koad- 
@unventa oTpaxkeHuA Ha JaHHOM yactoTe /; UpOMOpNMonanbna UpousBe;e- 
HH10 WIMHE WYTH BOHR Mex)y o6euMu rpaHnyamn Ha BeMUMAHYy OmMOKE da, 
B BellMunHe Koopdunventa NOrMomeHHuA o%, Ha jaHHO uactote /;. IIpu 
2a 
b = 
> c 
dr, 
; —_— = 2lodas, (20) 


i 





dr, 
T. C, B 9TOM CJLyYae UPOMOPMMOHAIbHOCTL BeuMInH = Ww 2l.dx. 3aMeHAeTCA 
i 


MX PaBeHCTBOM, HW BeMUMHA ot pH 3afaHHoM da, mocTonuHHa. OrTpu- 
WaTeIbHbIM 3HaK UOKASHIBAcT, YTO, CCUM UpM pacueTax MpuuHATa upeyBesu- 
YeHHAA BeMIMHA KOOPPHUMeHTA MOTNOMCHHA a, TO Oyfqer nlonyyeHa upe- 
YMeCHBIUCHHaA BeNNINHA Fj. 

Omu6ka B olpexeneHuu BenMuUHE 7; TeM GombMe, gem Gombe Le.. TG; 
uem Ooubule pasHocTh rnyOun o6enx oTpantaiomjux rpaHuy. Oncuum Bemn- 
wHHYy omMOKM 3a CUCT HeyuTeHHOrO Noruomjenua ja auauennit b, a, ly, a, 


THIUMGABIX JIA yuacTHKa, rye TipOH3BOOMIUCh HCCWIeELOBaHHA. Ilonaraa 
D dr. 

2l,= 1050 # m b>, da, panusim 0,0001—0,00021/m, momxyaum — 
1 


nopagKa — (0,1—0,2), vr. e. orHocuTenbuaa ommO6Ka B OnpeqemeHNM 7; MOOKCT 
gocturnyth 10—20%. Ilpn 6énbmux a, nanpumep, mupu a = 4,0 (Koruna 


2a dr, 

HepaBeuctBo b > — He paiouutsteTCst IpH % = 0,0002 1/4 — momnyuaercx 
I; 
4 


nopanKa ——O0,09—(—0,18), T. e. omm6xn O6nu3KH Kk BHUNCHeHHHIM WA 
Za 
cmyyan b> aoe Creqonatenbuo, popMa KpuBpIx 7 —=r(f/) 3a cucr Hey4TCH- 


HOrO NOTOMeHHA TOUKHA MAO U3MeCHMTECH. 
Owu6Ka 3a cxrem Hemounoeo onpedencnus ry. Vs dopmys (11) momHO 
NOJYYMTh Cieqyoulee BLIPAKeHMe WIA OTHOCHTGIBHOM omUubKM B Ompe;e- 
JeHHN 7;: 
dr, dr 
7 7 V p : 4a°r? a it 
nm 
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rie p = 5,/5,. U3 stoi hopMywH BUAHO, FTO OTHOCHTeJIbHAA omu6ka B Ompe- 
neneHuu 7; UpOnOpmMoHabHa OTHOCHTebHOM omu6Kke B BeMuNHe Tn, HO 


B oOmeM ciy¥ae HECKONEKO MeHbIIe WocieqHeH, TAK Kak ee eee ee | 
V p+ 4a?r? 
IIpu p> 2arn 
dr; dr, 
t Tr 


B oToM cayyae cueKTp Koop pumnenta oTparke HUA r(f/) ompenennetca c TOU- 
HOCThIO HO HOCTOAHHOTO MHOmUTeNIA. BenmunHE Koad @unNeHTOR OTpaKennA 
IPH pasIMYHbIX IPMHATHX BeIMIMHaX Tn OyyT pasIM4HEIMH, HO dopma 
clekTpa — NoulomKeHNe MAKCHMyMa M COOTHOMeHMe AMIMTYA WIA pasa MYHEIX 
KOMIOHCHT — OCTaHeTCA HeH3MeHHOM. 

B o6Oujem cuyuae, ecm He BBINOJHAeCTCH HepaBeHCTBO p> 2arn, pH 
BHOOpe PAasMUYHEIX BeUIMINH [Ty HECKONbKO W3MeHACTCA dopmMa cneKkTpa. 
Onsako pacueTH moKa3aM, JTO 9TH U3MeHeHUA (OpMbI CpaBHUTeIbHO He- 
BeIHKH. 

OwubKa, o6ycnoesenHan HeyumenHHow s3aeucuMOCMbIO Tn Om acmombt. 
B ocuope paccmatpwBaemoro cnocoba exKUT Upesmomomenne O TOM, ‘ITO 
KOsPPUNHEHT OTPAKEHHA Tp OT HMKeTMeRaero CNOA HE saBHCHT OT YacTOo- 
TH. OjHako, BO MHOPHX Cilyyadx 3apaHee HeM3BCCTHO, ABUIACTCH SIH HMKe- 
ylemaulMit COM TOUCTHM HUI TOHKHM, PaccMOTpHM, KakWe HcKasKeHHA OyayT 
BUCCeHBI B cucKTp r(/), ecu KoopuNMeHT OTpPaKeHHA Tn B JICHCTBHUTEJIb- 
HOCTH 3ABMCHT OT WaCTOTHI. 

Ilpu paccmoTpennu ucnoup3yem upHOsmKenBy dPopmysjly (13), mocKoJIB- 
Ky, Kak oKa3asI pacucTbl, OHa ObecteuMBaeT MOCTATOUHY!O0 TOYHOCT pace 
UeCTOB HM MO3BONACT TOUT pesybTaTH! B HanOonee Harmagquou dope. 
V3 popMynbt BUANO, YTO CCH UPH pacueTax MpHHATO 7, = const, TO OTHO- 
WicHMe BCNMYNH 7, COOTBETCTBYIOMMX ABYM pa3sJINIHbIM WacTOTaM Jo HW fi, 
ymeeT BUI 

ota) ase Mal (23) 
r(fi) a (fi)? 
T. @. TeuWKOM ONpesemHeTcH OTHOMeHMeM BeMGNH @ Ha YCcTOTAX Jo UM fi. 


Ecum KosbpurnenT orpakenua OT HWKeMemMalero COA 3aBHCHT OT wa- 
r’ (fe) 
r’ (fx) 








CTOTH, T. @. Pn =Tn(f), TO OTHOMeHMe KOSPPUUMEHTOB OTpaxKeHHA OT 


TOHKOTO CJIOH TIPHMeT BUY 





nd 


r’ (fo) _ a (fa) Tn Vo) 
r’ (fi) a (fa) Pn (fa) (24) 
Ci1eoBaTesbHyO, 


r’ (fo) (fo) __ 'n (fo) 
Pia) rh) ~ tay * (29) 








Ecum up onpeyenenuu r(f/) Ob10 MpMHATO, YTO Py He 3aBMCHT OT Fa- 
r (fo) 
r (fx) 





CTOTH, TO JIA yu¥eTa 3aBHCHMOCTH 7, (/) BHIYHCICHHylO BbemmuABy 
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Pn (fo) 
Pn (fy) 


Aewax BCerO jHamasoHa YacTOT, B KOTOPOM onpejenena 3aBucuMocTD 7 (/), 
BeuImaMHa ry, (/)— Bospactaloman dynKqns YaCTOTH, TO B OONacTH BO3pa- 
cTaHna r(/) Hopan dyuKgua 7’ (/), yanTErBawmaa Bo3pacTtaHMe fy CG 4actTo- 
TOH, OyweT BO3pacTaTh eme pesue, vem r(/), a B oOnacTu cnana 6yneT 
YMCHPIaTBCA MeHee pe3KO. B HekOTOpHX cyuaax upu pe3sKoM Bospacta- 
HMM 7, © YACTOTOH chan dynKnun r(/) momer cmeuntTnca BospacTaHHem. 





HY*KHO YMHO}KUTS Ha MHOMUTCAB . A3 storo BYTHO, 4TO CCIM B lpe- 


G30 
U 2d 
O20 
ls 
4/0 


Ys 





0 = 
0 20 30 0 S50 SCR ey 


Mur. 11. paduxu sapncumoctn Koop pnnnentor OTPpavxKeHHA OT YaACTOTHI, BEIUEC- 
JIeHHBIG UpH r,=const (1, 3) w np ln =, (f) (2, 4). 5-6 — reopernueckue 
KpusBHe (CM. nounMch K ur. 9, KpuBnie 7, 8). 


Kenn r,(/)— MoHOTOHHO cnazatoman Q@yHKUMA 4CTOTH, TO KapTHHa Oy ner 
oOpatHow. Hakonen, ecuu ynxnua r, (/) wMeeT pesonaHcuEiit XapaktTep, 
TO B OOmacTu, rye o6e dynunun r(/) n rp (/) BospacraioT unm cnayaror, 
KpyTH3Ha cneKTpa r’(/) yBemwuuBaetca, a B oOmacTM, rae onHa pyHROWA 
BospactTaeT, a MpyraH ciaqaeT, KpyTu3na cuextpa r’(/) yMeHbmaerca wan 
Nake Bo3pactaHne r(/) c yacToToH cmeHAeTcA ciaqoM 1 o6partHo. 
Ipennouo#um, To BomHa ty, CIe€KTp KOTOPOM OBIT MCHOUb30BaH WIA 
pacueros rpaduKos r =r (7) (cm. pur. 8—10), raroxe COOTBeETCTBY€T TOHKO- 
MY CHOIO H, CJICNOBATeIbHO, KOIPPHNNEHT OTparKeHMA OT Hero 3aBMCUT OT 
wacToTH. 3 npuBeyenHoro paccmotpesna clleayeT, 4TO cieKTpH r’(/), 
BHUMCIeHHBIe C Yy4eTOM 3aBlcHMocTH r,(/), coxpaHALOT OcTpope30HaHcHyl0 
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dopmy,  KpyTw3Ha, UO Kpaiineil Mepe, OfHOM u3 BeTBeH KpuBon r’ (f) 
MOMeT Make YBENMUMThCH TO CPpaBHeHHIO C KpyTH3HOH KpuBol r(/). B Ka- 
uectBe mpumMepa Ha dur. 11 mpuHBexeHbI ceKTpbI r(f/), olpeneweHHbe 110 
9KCHePHMCHTAJIBHLIM JaHHEIM B TpeqWONOHeCHH Py = 0,05 = const, H CHeKTpH, 
BLIYHCHCHHEIC Ip WepeMeHHOM 7n, IpWueM BeuMYHHAa 7, Up W3MeHeHHH } 
or nyna no 100 2y BospactaeT oT HyMA HO (Tn)Maxc = 0,00. 

[I[pnseyenusie rpapukn CBMeTeMbCTBYIOT O TOM, ATO H Ip yyeTe H3Me- 
HeHHMA Tr, © YacTOTOM cueKTpH r(/) KoobhuiwenHta OTpasKeHHH OT TOHKOTO 
COM, ONpeesieHHble 0 OKCIePMMCHTAJIbHBIM [AaHHBEIM, H3MCHAIOTCH MauIO 
W ocTatwTcA 3HAaAYMTeNbHO Goce y3KHMH, weM CeyeT H3 TeopeTHuecKoro 
paccmoTpeHna. 


BbIBO {BI 


1. IIpennomen cuoco6 ompesenennA clleKTpa KoopPuUUMcHTAa OTpPaskeHHA 
ROUH OT TOHKOLO COM TO DKCHEpMMeCHTAIbHBIM JaHHbIM, OCHOBAHHBI Ha pac- 
CMOTPCHHM OTHOWCHUH CHCKTPOB BOJH, COOTBETCTBYIOUMIX TOHKOMY C0I0 Mf 
HIKeEIeHAeMy MOWHOMY C1010. CuekTpht o6eHX BOTH [OJKHEI 6nITh TONy- 
YeHHI pH OOM MH TOM Ae B3pbIbe TIA UCKMOUVCHUA BABAHHA YCNOBHH B3pbiBa 
Ww ycloBuil ycTaHoBKH celicmorpados. 

2. Jina onpefencnuA cliecKTpoB Kosppulucuta OTpaxkKenuA BOAH OT TON” 
KOLO CHOA HCHONL30BaHE CUCKTPH OTparyKeCHHHIX BOJIH, HOJTYYCHHHe UP MOC- 
BHX DKCUeCPAMeMTAaIbHbIxX padoTax M COOTBeTCTBylOlyue TOHKOMY TPHUCO-al” 
rujipuToBomy cow (MomHocTh 1 = to mM, ruyOnna saneranua H = 1300 ») 
M MOIMHOMY CJIOIO MOHOJBTHEIX U3BeCTHAKOB (raybuHa 3saseranuA H=1875 om). 
Boma, COOTBCTCTBYIOMNIAaA CIOI0 H3BECTHAKOB, XapaKTePU3YeTCA CICKTPOM 6o- 
jee HHU3BKOUACTOTHLIM, CM BOJIHAa, COOTBETCTBYIOMNAaAH TOHKOMY CQO}. 

3. Oupenenenne cuekTpoB KosphuluenTa oTpaxkeHUA OT TOHKOTO COA TO 
OTHOIMCHHIO CUCKTPOB BOUH, OTPaxKCHHHX OT TOHKOTO MW OT MOMIHOTO CON, 
noKa3ai0, 4TO CUeKTphI KoIPPuUveHTAa OTPasKeHHA XapakTCPUsylOTCA OCTPO- 
pesoHancHolt dopmol. ComocTaBaeHne c pesy1bTaTaMu TeopeTHYeCKHX pacue- 
TOB WOKazai0, YTO CUCKTPH, BHUYNCHeEHHHe MO IKCHEPUMCHTAIbHBIM TaHHEIM, 
uMeloT MaKCHMyM Ha Goslee HHU3KOH YacTOTe, UPpeHMYMecTBeHHO XapakTepy- 
ByIOTCH MeHbINeii MaKCHMaIbHOM BeIMUMHOH Kos@g@unMeHTa OTpakcHuA HU 
3HAYHTCIBHO MeHbUlei IMMpPHHO, eM CNeKTPH, PacCuMTAaHHble TCOPCTHACCKH. 

4. Tipopeyen ananu3 BO3MO7KHHIX OMMOOK B ONlpefedeHau CUCKTPOB Koad- 
(uUyMeHTAa OTPaKeHUA 3a CY€T HETOUHOTO yAeTA NOTAOMCHAA B Cpee MCHAY 
o6cuMM OTParKaloMMMH TpaHaamMu WH HETOYHHIX AaHHBIX 0 Koodpulueiute OT- 
pakeHuA OT MOIMHOrO cox. Analu3 WOKa3zal, ITO OCTpopesonancHnad dopa 
9KCHEPHUMECHTAIbHO ONpefeeHHHX CHEKTPOB HE MOKET 6nITh OObACHELA TO- 
rpelIHOCTAMH 3a C¥eT YKasaHHBIX OPRAH. Tlo-Buyq,uMOMY, Ppa3s1W4IHA B CIeKTpax 
OOBACHAIOTCA TEM, 4UTO PeatbHaAd cpepa, AIA KOTOPOH OlpeleTAIUChL CNeKTPH, 
oTmM4aeTcA HO CBOeMy CTPOeHHIO OT TOM UpocTeMeli Mofeiu, KOTOPAA HCHOUb- 
30Balacb Upu TeopeTuyeckoM paccmoTpeHuu. B uacTHOCTH, BO3MO7KHO, ATO B 
nornomawmux cpexax TeopeTuyecKkHe CHeKTpH Kos@huluenta oTpakenuA 
OT TOHKOFO CXOH OTAMUANTCA OT CHeEKTPOB WA ufeatbno yupyrux cpey- 
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He wck0yeno TAKE, ATO CYMeCTBEHHOE BMAHUE HA POpMy 9KchHepuMeHTab- 
HBIX CHEKTPOB OKa3bIBaeT MUKPOCAOUCTOe CTpoeuMe TOHKOTO ruuco-aHTuypu- 
Toboro cuoA. [aa usyaenua oTMX BOMpOcoB HeOOXonMMa HOcTaHORKa cnenu- 
AaIbHBIX TeOpeTMYeCKAX MU TabopaTOpHHX uccreqoRaHuit, 
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AKATEMMUWUA HAY K CCCP 


I 
1959 2. TPYHb] UMHCTHTVTA OHBHKU SEMIU No 6 (173) 


M.H.Pau-XU3Z2UA 


OB OCPEIHEHHM HABJIIOJEHHBIX JAHHBIX 
[IPH MOCTPOEHMM TPAMMKOB W3MEHEHMA AMILJIATYII 
CEMCMHUECKHX BOJIH C PACCTOAHMEM 


IIpeqowen ciloco6 MocTpoeHvA aMIIMTYAHHX KpPHBLIX In.4 = f(x), oc- 
HOBAHHH a OCpesqHeHHM aMIVUTyANEIX TpapMKOB B Upefenax Karkyon 
CTOAHKN CelicMorpadoB OTpesKaMu IpAMBIX ¢C Mocuejlylonlel yBA3KOM ocpej- 
HAIOWIMX UPAMBIX BAONIb Bec muMHUuM Upoduaa. pu ocpequenun aMMaUTyi- 
HHX J@HHEIX MCKIOUAIOTCA OINNOKM, KOTOpble BO3MOJ/KHE IPH YBAsKe AMILIN- 
Ty TOKO HO 3allucAmM KoppesANMOHHLIX Mpnbopos. 


B uacroamee Bpema Upu oOpaboTKe celiCMH4eCKAX FAHHBIX MCIHOMbL3yOTCA 
JIMMAaMHYeCcKHe XApaKTCPUCTURM BOTH (B YWACTHOCTH, AMIIATYMHEE ocobeHHO- 
CTH), NO3BONAWMMe TOLyITh Oosee NOMHbIe CBeeHHA O CTpoeHuH U cBolcT- 
Bax cpenn [41—5]. 

Onnako, BO MHOTUX CUy4yadxX AMOIUTYAHEIe rpadukA BoOUH XapakTepus3y- 
IOTCA 3HAYHATeENbULIM pasOpocom ToucK. Cuyuaiinbie oTKMOHeHUA B HabIO,en- 
HBIX AMILIATYJHHX Laux MOTyT OnITh OOycAOBNeNbI HAIMIMeM HeperyJAp- 
HBIX IOMCX, BO3O0y7KaeMbIX B3PLIBOM, MUKpocelicMaMH, MHAKPOHeO/HOpPO/HO~ 
CTAMHM B BeEPXHeM C10e, HEMJCHTHYHEIMM YC.IOBHAMA YCTAHOBKU celicmorpagpoB 
BOI Upodurs wT. 1. pw konmaectBenuol o6paboTKe aMMAMTyANbIX [aHHBIX 
BUMAHHe TAKUX MPaKTOPOB Ha BeNAGHHEL aMIIMTYA He BCerla MO*KHO YUCCTh. 
B metojle upeOMAeHUBIX BOJH UpW OUpeseleuuM MapaMeTpoB, XapakTCpH3yWw- 
mux 3aTyXaHue BONH C paccTOHHHeM, MCMOMbL3yIOTCA pasHOCTHble cmoco6n 
[1, 2], no3sBoma1omMe UCKIIOUNTL BIMAHMe YCNOBUM YcTaHOBKH U pa3IH4H B 
YYBCTBUTCABHOCTH KaHawOB Ha XON AMIMMATYAHEIX Tpapukos. Ilpu usyyennn 
WWHAMMYeCKUX XapaKTePUCTUK OTPaKCHHHIX BONH ocobce sHateHue UpH- 
oOperaloT NocTpoeuwe HM aHadH3 OMMHOWHHIX aMILIMTYTHbIX KpOBEIX. Ilpu 
MHTepuperallun aMUIUTYTHHX TaHHbIX, NOAYYCHHEIX MCTOJOM IpeOMAeHHBIX 
BOUH, B pale cly4uaen TakKe UpuxofutcA oOpabdaTHBaTL OAMHOUHHIe aMILIn- 
TylHHe Kpubhe. ITO HMeeT MECTO, HAUNPUMep UpM NocTpoeHuA KapT “30aMN- 
nuryy (3) a1 Up Mcnoub30BaHHH MeTOMa DONe IpUBeeHHEIX aMIIUTY] [2]. 

Bruue OHM OTMeYeHE! HeKOTOpHe UPHAMHH, o6ycuoBIMBalomue cIyyali- 
HbI€ OTKNOHCHHA aMIVIUTYHHHX WaHHEIX B Kaxmolt rouke HaOmogenna. pu 
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lepexojle K HaO 0 CHAM Ha Cle ylomel crosuke Benu4nHa CY UaHHOro OTKNO- 
HeHHA aMIMIMTYAb Ha KOPpeTANMOHHOM UpuOope HHOTAa MeHACTCA (BCneT- 
CTBHC H3MeHCHHA YCJOBUM ycTaHOBKu UpHOopa, ypoBHA BeTPOBHIX NOMeX 
T. I.). JTO OTKNOHeHHEe OCOOCHHO HemKeNaTeIbHO, TAK Kak yBA3Ka aMIIUTy T- 
HBIX rpaPUkoB JA [WBYX cocefHUX CTOAHOK No OHNO ONOpHOli TOAUKe II puBe- 
eT K WCKasKCHHIO HAKIOHA BCCH aMIIMTyAHOM KpuBol InA = f(x) [1]. Taxum 
o6pasom, cmoco6 yBA3KH rpaPukoB aMMAUTYN, WONyYeHHEIX Ha COCCLNNX CTO- 
AUKAX, OCHOBAHHHIM Ha MCIOTb30BaUHM TOKO ONOPHEIX (KOPpeAWMOHHEIX) 
TOUCK, OONaacT OMpeCueHHEIMM HeOCTaTKAMa. 

Huse paccmaTpmbaetca cuoco6 noctpocuua aMuaNTyAuBIXx KPUBEIX, OC- 
HOBAHHEIM Ua OCpeHeEHHH AMMAUTYANLIX rpapuKow B Upeyertax KanLoil cro- 
AHKH celicMorpaoB OTpeskamMu NpAMBIX C WOCHeLylomeli ynasKol ocpenuAw- 
WMX TPAMBIX BLONb Bcelt JuHHuH NpoduasA. Upna nomomu nannoro cmocoba 
HCKOFaOTCH OMMMOKN, KOTOPHIC BOBMOMKHDI IPH YRA3Ke AMIIUTYL TOAbKO 10 
3aNHCAM KOPPeJANMOHHEIX WpHOopos. 


§ 1. OCPETHEHHE HABJIOJEHHBIX AMIVJIMNTYIHBIX ITPAMUKOB 


Pe3yibTaTH TCOpCTHYCCKUX HCCeAOBaHUIi MOKa3blBaloT, YTO B cayyae 
Cpei, OAN3KHX K TOPH3OUTAANO-CHOMCTHIM, AMIIMTY[b TOOBUEIX BOTH (Ha 
3HAMUTCIbHBIX YRAICHHAX OT HAaYaIbHOW TOUKH) UM OTParKeHHHIX BOUH (3a 
HCKJHOUCHHEM OOMacTH uadaIbuoll TOUKH) UNaBHO yObIBaloT c paccTOAHNeM 
(4—6]. 

lpaduku u3MenchuA aMMIuTyA c paccrosHuem yqobuO CTPOHUTb B CHCTeME: 
KoopaAnuatT x, InA [1]. Momo Aonycrutp c RocTaTOUNOll cTeneHbIO npuosamaKe- 
HHA, 4YTO B Upexetax Hebolbluoro unTepBana Ax upodusa 3anucumocTh InA 
OT pacCTOAHMA XY JMHeMHAH UM, CAeOBaTeALHO, BCIO AMUIUTYANYW KpUBYW. 
MO*KHO IpeCTAaBUTb B BAe JOMAHON, cOocTOAMeH 43 IIeEMCHTapHHIX NPAMOIH- 
HeHHHIX OTPC3KOB. 

Iipu ocpeynennn na6stogenubix rpaduKos Ind = f(x) opaMEIME auHUAME 
HCHOUIb3yWTCH Bee HaOIIOMeHHHe TOUKH (B Upesetax almpokcumMayun), Kak 
papHoTounnte. IIpu stom uckaloyaetca cayyaiinnii pasbpoc amnauryquBx 
AaHHbIX H OlpefetHeTcA BepoATHelimiee 3HayYeHue BeNMGMHEI aMUNUTYAH B 
KaKOK TouKe. Ecam Opatb MHY UpAMONMHeMANX OTpe3sKOB paBHoli AuHeE 
CTOAHKM celicmorpados, Tora Kpaliuwe TOUKM TakuX UpPAMBIX ONpexenaAr 
BepOATHEHINMe 3HAYCHUA BCIHYMH AMUIATYA B ONOPHHX (KOppesAMOHHEIX) 
Tourax. [pu taxoli MeronuKe oOpaOoTkKa aMOAMTYAHEX JaHHHXx WIA oupejese- 
HMA aMIIIHTy], B ONOPHAIX TOUKAX MCHOUbL3YIOTCA Bce HAOMIONCHHHe TOUKH U 
OMHOBPeMCHHO HMCKAIOVAIOTCA CIYWAMHbIe OTKNOHCHHA B aMIIIMTyaXx. 

B faibueliem npnOamKenHbe allpoKkcuMupylonne UpAMLIe mHHUM 6y- 
AeM Ha3shiBaTb CpeJHUMM JMHHAMH, a MOCTPOeHHHIe DO YTOMY MCTOJY aMDIH- 
Tyqube Trpapuku InA = f(z) — ocpeyHeHHHIMH amnuTy_HEIMA rpadukama. 
CuciyeT OTMeTUTh, UTO UpM OCpeHeHUM aMUAUTYAHHIX [aAaHABIx MOryT crJia- 
#KUBATLCA HEKOTOPbe OCOOeHHOCTH, CBA3AHHEIe CO CTpoeHneM cpefb (BIMAHHe 
AOKAIbUbLX HEOMHOPOAHOcTeli wT. W.). 
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Amusnutyqune rpaduka InA= f(x), mocrpoeHHe AByMA cnocobamu — 
pu yBA3Ke aHHHX, DONYYCHHHX Ha COCeAHUX CTOAHKAX TO KoppeJAMOH- 
HIM Wpuoopam, H Up yBAsKe Ux cmocoOoM cpeAHUX WHHUM — MOryT pa3iu- 
qaTbcH. XO aMUWIATYIHOrO rpapuka, WocTpoeHHoro ciuocobom cpefHUXx JH- 
Hui, GyneT uMeTb Gonee nuaBuni Buy. Ha dur. 1 npuseyzentt nab mopenuLIE 
A co) a” oer | — 4 x § 

4 
mAh 
0 








aa) Nn h n\ fn 
is % 
} dae ar day 1 \ 
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NOG 00 Ne 


@ur. 1. KH nocrpoenwio aMnJIMTYIHEX KpPHBEIX NO HaOIIOAeCHHHIM JaHHEIM: 


a— cnoco60m cpeqHux wWHHHK; 6 — no KOPpeNANHOHHEIM UpAoopam. 
£—HaGmionenHbe aMOJIMTYHHe rpadunn; 2 — annpoKCHMUpyHutne OpAMBIe JNHHHH, Onpeqewennwe 
AuHaNHTH4eCKHM cnoco6om; 3 — BepoATHehmMe 3HAYCHHA BEJIMYNH AMNIHTYA B ONOPHHIX (KOPpeJAMHOH- 

HHIX) TOUKAX; #4 — OCPeMHEHHH aMNDUTYTHWA rpadun; 6 — KOpPpeJIAWMOHHHe TOUKH. 


AaMUJIMTYWHbe rpaduku, KoTophe ObIM yBA3aHH cnocobom cpexHnux IMHEH 
(pur. 1, a) u 00 KoppenaAnmoHHEIM upHOopam (pur. 1, 6). Us conocraprenna 
o6oux rpadukKoB BUJHO, YTO AMIMJIUTYAZa OTPavKeHHOM BONHE f, Ha HHTepBare 
A ot 0 no 1200 « u3smennetca Gonee nmaBHo Ha dur. 1,a, vem na hurt, 6. Jina 


A 
= A=0 
ar. 1, @ 7——— 1,9, anna bur. 1,6 32,7. 
$ A 4 ~1900 ® A A — 1909 


IIpa ompeneteHuu ToKazaTelA creneHu MYHKUAM pacxo;/KTeHHA nM KOIH- 
uNWeHTa WOrIOMeHHA G@ NO AMUIHTYAHBIM J[aHHBIM MPeJIOMICHHBIX BOJH, 
PasHOCTHEIC AMUIUTYAHbIe rpam@uUkKU, MOCTPOeCHHHIe BIOAL BCero UpomuIA, all- 
npokcumupylotca upsampimMa aunuamu [1,2]. peqctapnaerca wenecoobpas- 
HhIM IPpOBOAMTbh Ocpes{HeHHe Pa3sHOCTHEIX AMUJUTYAHLIX TpadwmkoB MpAMBIMH 
NIHHHAMM Ha KaKOll OTJIEMbHOM CTOAHKE WH YBAB3bIBaTb YKA3aHHHIM BNE CHO- 
co6om. 

Anaaumureckuli cnoco6 onpedenenua nosomenun annpokcumupyowmux 
npamoaunctinwx ompeskoe. Brie 610 OTMeYeHO, ATO B PARE cyuacs upen- 
CTABNACTCAH BO3MO?KHEIM AaNMPOKCHMHPOBaThb HaOJIOMeHHble aMIJIATYAHbIe rpa- 
MUKA B Ipenenax HeOombINMxX yyacTKOB oTpe3kamMu mpsAMmBIxX. Ha npaktTuKe 
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JIA aIpOKCHMalWA aMIIIUTYAHIX KPMBHIX WACTO MCHOAb3YIOT WOKaszaTeb- 
HBe UNH CTCHeHHbIe PYHKUUN, TpamukKM KOTOPHX UpeoOpasyloTca B IpAMBIe 
JHHUL Ip NOMOMM PYHKUMOHATLHHIX WKad (Morapum@mMuyeckoH, Nowysaora- 
pudmuyeckoli a Wp.). 

Ilo Meroqy HawMeHbIIUX KBal[paTOB MOMKHO HaliTu WoOTOMeHHe alNpoKcu- 
MHPYIOWMUX IPAMOAMHEMHEIX OTPe3KOB, YOBIeETBOPAIOMUX YCIOBMIO Hany4y- 
wiero coBnayenua c HadmofennbiMu TouKamu [7]. Voxpobno ucnonb30Banue 
YHCJICHHEIX MCTOAOB OcpeqHeHUA paccMaTpuBaeTcA B padote [8] npumenutesb- 
HO K opejleseHulo cKopocteli Wo rojorpadaM oTpasKeHHEIX Boru. JA annpoK- 
CHMallWH AMNIRTYIHEIX JaHHbX TakeKe BHOpaHa IpAMaA JMHUA, wMeIOMaZn 
y pabneune 


y= /(e)= Bot Bye, (1) 


rye X — paccToAHHe OT WyHKTa B3pHBa, y = InA — BennunHa AOrapudMa 
amusotyaH. KHoo@punueutn B, u 61 ypaBuenna (1) onpenxenatotca u3 ycuo- 
BUA, UTO CYMMA KBajJ[paTOB OTKIOHeEHUM amuauTyA (6A)? of nOoNOmeHuA all- 
OpokcuMupylonieh MpAMOM 7ouKHAa OLITh HAMMCHbIMNel 


(6A)? = Mu. (2) 


HopmaJbuble ypaBbHenuA iB PpacCMaTPpHBaeCMOM CJIyaae MMeWT BUT 
Buon + Byla = hy, (3): 
B kx -|- Bix? — Lry. Bi 


W3 cuctembl ypaBHeuui (3) onpeyenAloTca 3HayeHuA KoVdhuuuentos B, aw 
Bi aunpokcumupylmel upaMmol , 


Bo = Le*Ly — Larry 
O°" niz®— (Izy ? 


_ nday — 2x2y * 
B= nia? — (Xx)? ° (4) 


Ilocne BEUNCcIeHOA BepoATHeMMMX 3HaYeHUM KOoPPunuenToB B, u Bi waxo- 
CHM OCPCXHAWMYIO IpAMy!O Ha YepTerk. 

Ilo MeToRy HauMeHLIIAX KBaypaTOB BeMaMHE Kooddunuentos B, u Bi 
MOMKHO HAaxXOZUTh c OombmMoi tTounoctE1w. B pabore [8] upupezensn dop- 
MY JBI [JIA OICHKH TOYHOCTH OUpefetenuA Koo@huuneuTos B, au #1. 

Visio0xKeCHHB aHaluTHyeckui cmoco6 onpesesennA TOWOKeHHA IpPAMOHN, 
KOTOpad Hauyu4liMM ciocoOomM aulpokcumupyeT HabsIOMeHHEe AanHEe, Tpe- 
OycT HEKOTOPHX DeMCHTApHBIX, HO KpOMOTIMBEX BLAcKeHuu. IIpu o6pabor- 
KC AaMIWIUTYAHHX JAHHBIX TOUWKH paciOJarawTcA wepe3s PaBHHH MWHTepBal 
Ax, 4TO HOBBONHET YIIPOCTUTh BLIGUCIeCHHA. 

B cayu4ae cpaBHuTerbHO HeOouLmWIorO pasOpoca HaOMIONeCHHEIX MAaHHBIX JIA 
UX OCPeC]HCHUA MO?KHO INPUMCHHTL U3ZIOKCHHEL HuKe Trpaduyeckuil cmocoo, 
TpeOylomul MeHbIUeli 3aTpaThl BPEMeHH, YOM AHANMTHACCKHAN. 
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Tpagurxecxuk cnoco6. pm rpadwucckom nocTpoeHuu anlpokcuMupyi- 
mux IPAMHIX ycuoBMe cnocoda HaMMeHbIUMX KBaApaTOB X (8A)? = Mua. 
yuoBeTBopuTb coomuo. Us teopuu pacupefenenna ommO0K u3BecTHO, 4TO 
cryyuaiinbe ommmOKu, paBnble 00 aOcONWTHOM BeIMIMHe HM UPOTUBONONOMHEEC 
lO 3HakaM, OLWHAKOBO BepOATHE, UW CYMMa UX CTPeMUTCA K HY pu Heorpa- 
HWYCHHOM Bo3spacTanuM uncla usMepeHulit. Wcxoga us sToro ouomKeHuA, 
MO}KHO Up rpaPwueckom nocTpoenuu alupokcuMupylouel IPAMOM 3aMcHHTb 
ycuobue x (6A)? = min, SGonee upoctamu ycnonuamn 6A = 0, 
u Z[8A|=min, rye y|8A| — cymma a6comorntix peaugun OA [7]. 

CuelyeT OTMCTHTb, 4TO IP 3HaYWTeALHOM pa3z0poce sHaveHH HadsIOeH- 
HHX BOUMYH HYKHO UCHOAb30BaTbh anbantuTuyecKult cnocoo, Tak Kak rpagu- 
geckHii cuoco6 ocpeqHeHHA MOMKeT BHECTH BSTOM CiIyuae CylecTBeHHBIC 
cyObeKTHBHHe NOrpelWHocrTa. 

Texnuka nocmpocnusa odunownrx amnaumyouux epagduxoe. \lo ceticmo- 
rpaMMaM H3MepANWTCH aMIIUTYAL BOTH BOW, Bcero Upodusd. B oThetbHBXx 
TOUKAX BCTpeualOTcA 3HaA4MTeIbHbIe U3MeHeEHUA amunuTyA. Takue «BbicKako- 
Balollue> TOUKH ucKTOUalTcA u3 OOpaboTrku. U3mepenHbte aMNIMTY{H BOI 
10 pa3JM4HHIM CTOAHKaM celicmorpadoB HaHOCATCA Ha NONyAorapupMuzeckyo 
ceTky (x, In A). 3aTem nyTemMnofbopa alupokcuMupyWMux UPAMBIX HO BCeM 
WHTepBalaM (CTOAHKAaM) OUpefeAloT BepoATHeHMee 3HaIcHHe aMUJIMTYAL B 
ONOPHHIX (KOppeIANMOHHHX) TOUKAX. IToT noOAGop obbU4HO NpoBOsATCA rpa- 
puueckuM cuocobom. AMNpoKcuMallyA Ha OTACAbHBIX CJOIKHEIX yuactkax, 
Tle UMeeTCH 3HAYMTCIBHBIM pas6poc HaOIOAeHUHX TaHHbIX, NPOBOAUTCA aHa- 
muTuayeckuM cioco6om (m0 MeTOAy HauMeHLMux KBaypaTon). Ilocne Toro Kak 
ompelerelbl aMMNUTYAL B OMOPHHIX TOUKAX, MpOusBOMUTCA NapastneiubyCe 
mepemelenue OTPeC3KOB IpAMEIX, HM TOTyyaeTcH HepepHIBHH rpapuk u3Me- 
HCHHA AMIAUTYA BOUL Bceero Upodusa (pur. ft, a). 


§ 2.,COBMECTHAA] OBPABOTKASCEPHH AMILJINTY THBIX FTPADHROB 


B paye cmyyaeb mpeyctapiaeT wHTepec 10 oupexeneHHOM rpynie skcue- 
pUMCHTAaIbHLIX AMMINTYAHBIX rpadukos In A = f(x), HocTpoeuHBIX TA OHOU 
W TOl #Ke BONNE, 3aperucTpuUpoOBaHHOli UP pasHhiX NYHKTaX B3phiBa i Ha pa3- 
NWUHBIX MpOPUIAX, ONPCAeHMTb OCHOBHEIC 3AKOHOMeEPHOCTH U3MeCHeCHHA aM- 
WIATY B PYHKWUMMA paccTOAHHA. 

Conmectuyh oOpaborky BHOpaHHOM rpyNUbl aMNAUTYAHHX JAaHHBIX MOdK- 
HO HUpoBo_MTb pasawunbimMa coocobama. Hue paccmaTpuBaerca cioco0, B 
KOTOPOM HCHOb3YWTCH OCpe/HCHHEIC OMHOWHKIe aMMAMTyAHBe rpapuku, 
cocrosmme u3 IpAMOJuHeiiHEIxX oTpesKoB. AnIpokcuMupylomue UpAMHe (B 
upeyetax CTOAHOK, OMHAKOBO YAaJCHHEIX OT UYHKTa B3phiBa) rpyuuupylworcs 
copMecTHo. B sToM culy4ae Ha KavKJ{OM MHTepBale NOTyywalotcA ypaBHeHuA Bua 


yy = f(x) = By + Bix, 
Yo = { (2) = Bot Bite, (5) 


Yn = 7 (2) = BE + BY ay. 
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Cmemaad MapasienbHo OTpe3sKH IpAMHX B Hayao KOopHuuatT (pur. 2), ocBo- 


OomjaeMca OT NepeMeHHEIX cBoOoqHHX YeHOB B,, B,..., B™ cuctemsl ypas- 
Henn (5) 
5 Names Bix, 
Yo = Byr., (5) 
e td ° e ® 


Yn = Be an. 


Jia onpefenrenua wckomoro 
3HawveHHA KOsmhulnenta B 
COCTaBIAeTCA HOPMaIbHOe 
ypaBHeHue anHanoruauHo (3) 


‘Ly = Bua." (7) 


Pemus ypasBneune (7), Hail- 
eM 3HayeHue KOSdhualneH- 
ta Bw tTeM caMbIM oupeye- 
IMM BeEPOATHEHIMEes NOIOKe- 
Hue HCKOMOH DPAMOH B 9TOM 
uuTepBase (pur. 2) 





ar. 2. Copmectoan o6patorka npAMosMHeHEIX 
QMIIIHTYIHBIX [papaKoB: B= zy (8) 


Lax * 


ToHkHe "AWHHH — annpoOKCHMHpyiomve MpAMBe; "MTpPHxXOBEe 
AWHHH — IPAMBe, NapamNenbHO CMeNIeHHHIe B Hayao Koopyn- 
HaT; TOJICTHeE UHHH — BepoATHeHimee momomeHne BCKOMOK Tlonyums ananormune npsA- 


IIPAMOM B STOM MHTepBaiie. Mble JIA Tpyrux HWHTepBa- 

0B (cTOAHOK) uM mepeme- 

mad WX NapaselbHoO (qo copMemenuaA oOmjux TOYeK), LOYYHM OcpeHeHHEI 
HCIPePHBHHM aMILINTYAHHM rpadak A3MeHeHHA aMIIMTYIH c paccTOoAHHeM 


(pur. 3). 





a 500 1000 Aku 





0 JOG £000 Xm 


@Mur. 3. OcpenHeHHEIe rpaduKn n3aMecHcHHA aMIINTY BOJIHEI C paccTOAHHeM. 
TITpuxoBile AHHHA — antIpOKCHMMPYIONMe NpPAMBe, MOMyIeHHHe 43 PasHLIX NyHKTOB B3pHBa; TOHKHE 
JHHUM — BepoATHenmee monomeHve LPAMOH, ONPeeneHHOw B BHOPAaHHOM HHTepBate; TONCTHWe JHHELA — 

ocpeqHeHHLI HeMpepHBELIA aMOJUATYRHLA rpapun. 
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CopmectHasd oOpabotka cepuH aMUJUTYAHX rpadukKOB BO3MO/KHA TOJbKO 
Up OMpPCesCHHHIX OF PaHH4YeHHAX OTHOCHTCJIBHO CTPOCHHA CPe/H, WIA KOTO- 
pol wumlyTcA Takue Ocpej[HeHHHIe 3aBHcoMOCTH. ConmectHad o6paborkKa BO3- 
MO?KHA B TOM CULYUaC, CCAM PpaHuIlbl pasyzeita O1M3KuM K TOPH30HTAIbHBIM, CKO- 
poCcTH H€ H3MeCHAIOTCH NO NAMA W 30HA MAJIHX CKOpOCTeH XapakTepu3yer- 
CH UpHONM3UTeEALHO MOCTOAHHOM MOMWHOCTbIO H NocTOAHHOM ckopocTbN. IIpu 
MpOBCKCHHH IKCOUeCPUMEHTAIbHHX UCCAeAOBaHHH B OJHOM 43 paHonon sanaj- 
Hol YkKpanHbl, XapakTepH3yloMjeMcA OTMeYeHHEIMH OcobeHHOcTAMEH (cm. [6]) 
OHMa UpoBesqeHa CoBMecTHAaA OOpaboTKa aMHIHTYAHHX Nanunnx. Ipexaonen- 
Hb cHocoO ocpeqHeHHA MO3BONMJI YCTaHOBUTb OCHOBHbIe 3aKOHOMCPHOCTH 


A3MeCHCHHA AMIIUTYA OTPasKeHHHIX BOJH, PerucTpUpyeMbIx B palioue paodor, 
¢ paccTOAHHeM. 


BbIBOJEBI 


1. Wpensoxsen cuoco6 nocrpoenux aMIauTyqHBIX KpuBErx In A =: f(z) 
OCHOBaHHBIi Ha OCPeHEHHUM AMIJIMTYAHBIX TpadwKOB B Upeyjewax Kayo 
CTOAHKH cciicmorpados OTpe3sKaMu DpAMBIX C HOCIelylomeli yBAskoii ocper- 
UAIOINHX IPAMBIX BOIb BeeH THHuM upodusa. Jann cnoco6 ocpeqHennA 
AMIJIMTYAHBIX LaHHbIX MO?KeT OLITH HCIMOTb30BAH TONLKO Up OUpeeIeHHEX 
OFpaHM4CHUAX OTHOCHTeIbHO CTPOCHUA CPeAH, KOFa MOHKHO UPeANOMOKUT, 
uTO Ha HCKOTOPOM HNTepBaste (HaNpHMep, 3aHA“MaeMOM CTOAHKOM mpwbopos) 
aMHIHTyHaA kKpaBad In A = f(x) Mazo oTANUAeTCA OT IPAMOM JuHuEH. 

2. pexsomkennbt cnoco6 nospoaseT mcKIIOGUTS ommOKM B NOCcTpoeHAH 
OMMHOYHDIX HW PasHOCTHHX aMILIMTYAHBIX Tpa@AKoB, KOTOPhIc BO3MOPKHHI pH 
YBA3Ke AMIVINTYA TOUbKO 10 3alldCAHM KOppeJAWMOHHBIX UpuUbopos. 

3. pu ocpequenum nabmo7cuHbx rpadukos ln A = f(x) ucKkmouaetca 
cJryuanHblli pas0poc aMUJIATYAHbIX JaHHBIX. 

4. Ocpeynenne aMILVIMTyAHEIX [laHHHIX WerecooOpa3svuo MpoBOosUTh up 
H3YYCHHH OCHOBHBIX 3AKOHOMEPHOCTeH JIA 3NAYATeEABHOFO [Malla3ona paccToH- 
HUH, KOPa MOMKHO MOCTYIMTLCA PAaCCMOTPCHHEM BAMAHMA JOKAaIIbUbIX HeOj- 
NOPOJHOCTeH CTPOCHMA CPCH. 

). Ip onpenxesenau ocpeqvenHOH B8aBACHMOCTH W3MeHCHHA aMILIMTYyII 
BONH B PYHKUBM paccTOAHHA JIA Wesoro reosormyuecKoro palona 1pessomen 
cioco6 coBMecTHOH oOpaboTKH OUHOFHHIX OCPCHHEHHEIX rpapukKon, NocTpoeH- 
HbIX JIA PasublX WYHKTOB B3pblBa MW HA Pa3sMAHHIX NpOPUIAX. 

6. YRa3sannbe cnocobbl ocpeqHeHuA ONpoooBaHbI B Upomecce oOpaboTKu 


NOMECBHX MaTepia.loB. ITpu JTOM NWOUYACHbI, B OCHOBHOM, YOBJICTBO DU TCI b- 
HbIe pesyJbTaThl. 


LH PREPATY PA 


PoC. bepsonr. O68 ollpeqeTcHnn NoKasareisA CTEMeHH QDYWKINH paCXok Lens {Lvs 
HPCHOMICHHBIN BOE UO OKCHCPHMCHTaTbHDIM jlaHHBIM. I13B. AL CCCP, cepnsa reo- 
(pu3., Mol, MA. 

”) 


2 IO. UW. Bacrebes. OO oupeercHnu KOOPOUITCHTA HOP OmeHiist CCHeEMUYCCKILX 
Boa. Hap. AT CCCP, cepna reodis., [9oL, Nb 4. 


13 Tpycuol Pera (pura even, ONG 6 
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——————-» 


3.A.M. Enunatrbesa. Cnocod nocrpoeynA KapTt Hn30aMILINTyA Upewommennpx 
Bonu. Tp. Teod@us. un-ra AH CCCP, Ne 35, 1956. 
4,.A.M. Eunnatrbesa. O tpenomMneHHHXx Bojnax B cpeyax co cabo cKopocT- 
HoH puddepenynaunel. Ii3zs. AH CCCP, cepusn reopns., 1955, Ni 4. 
. 10. B. Pusanunuemko. O pacxomypcHnm MH ToOrioujeHHun CeHCMMUCCKAX BOLTH. 
Tp. Teodus. wa-ta AH CCCP, Ne 35, 1956. 
6.C. U0. Crapogzy6poscnkas. HK meroguke upnOuuxennbix pacueToB TeoperH- 
aeckUxX CeHCMOrpaMM BOUJIH, BOBNHKAIOMMX B TONKOCUIONCTHX cpefax. Hact. cOopnuk. 
7. WwW. A RKoBa eB. Matemarnucckan o6paboTtka pe3ynbtatoB usmepeHnan. PUTT, 
4950. 
8. H. H. Wysupes. Upumenenue wncnenubkx MeTONOB ocpeqHeHHA pu ollpefene- 
HUM CKopocteH NO roforpadam oTpaxKennHX BOH. Ilpuky. reodus., Baim. 16, Pocron- 
rexnsayatT, 1957. 


ia | 
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1-959 @, UPY|\ Ab WHCTHTYTA GDHISNKH SHAMAH N36 (173) 


T.T.Heanoea 


QJKCUEPAMEHTAJIBHBIE TAHHBIE O BJIMAHMM COA 
B BEPXHEM UACTH PA3PE3A 
HA YIVJIbl BBIXOJ[A BOJIH PA3JIMGHOM GACTOTHI 


Ilpunefeubl SKCMepuMeHTabHbe JauHHe 06 m3aMeHeHHH KasKYIMXcA | 
yIri0B BHXOfa BOUH Up wacTpolke alMapatTypH Ha perucTpalinio pasnma-— 
HHIX ¥ACTOT. DKCHepMMeHTaNbuble JaHHe MOWYYeHL Up celicMM4ecKoH pa3- 
Beke Ha yyacike C HEOJHOPOAHHIM CTpOeHHeM BepXuel wacTH paspesa. 
Cyenana HOUHTKA HCMOUb30BaTb U3MeHeHHe KayKYMMXCH YIJIOB BHIXOa BONE 
B QYHKIMMM WaCTOTH perucTpupyeMEIX koneGaHul AIA OMpefeneHwA 3aBuCH- 


MOCTH CpefHeli cKopoctu V or rayOuan H. 


IIpu naGmoyenuax Ha rpaHule OfHOposHOrO yupyroro LoAyupoctpancrBa 
KaKYIMCA yor BEXxOfa e celicMa4ecKOH payqwalun, U3MepeHHHH 10 KOMNO- 
HOHTaM CMeICHHA, He paBeH UCTHHHOMY YIily BHIXofae, T.e. yray Mey Ha-~ 
lipaBleHueM pactipocTpaveHvHA BOJHEI B Cpeje M TOpH30HTAIbHOw NNOCKOCThO +. 
Pasmm4ne KaskymerocdA WM MCTHHHOFO YIAOB BHXOfa MPOMCXOAUT BCIEACTBHE 
uuTephepcunun nafalomel BOTHEI HM OTpayKeHHHX BOJH, BOsHHKaWMAX pH 
naleHun ee Ha cBoOoyHY!0 nOBepxHocTh. BennumHa Kakymeroca yriia BHXOTa 
€ 3aBMCUT OT COOTHOMECHHA CKOpOcTelt NPOMONbHLIX HW WOMePeYHHIX BOMH B Cpe- 
ie HW HallpaBJleHHA paclipocTpanenuA *pouta napatonmel Born [1]. 

Ecam cpewa He ABJAeCTCA OMHOPOAHOW, KaexKyNIMcA yrou BHxXOa celicmMu- 
ueckolH payuanun 6yyeT, KpoMe Toro, @yuHkKnueH ee crpoenun. Haupumep, 
ecIH Ha MOBepXHOCTH MOMYUpoOcTpancTBa MeKUT CIO, OH OyeT OKa3shiBaTb 
BUWAHHe Ha KaKYUIBICA yrou BHxofa BOIHH. Bausnue cuoa OyfeT HeOTMHA- 
KOBHIM Ip pa3M4HOM COOTHOIMeHHM CKOpOCTelt pacupocTpaneHuaA yupyrux 
BOJH B ClOe€ H UOMYUpOCTpaHcTBe, a TaKKe UPU PasHOM COOTHOMEHAL IHHE 
BONHH Aw MomHOcTH canon H. ITO ABNeHHe UpescTaBAAeT COOOK pesybTaT 
uutTeppepenunu Gombloro KOAMYeCTBa BONH, BO3HUKalOMuX B coe [1, 2]. 
Takum o6pa3om, B CJITy¥ae HEOMHOPOMHOLO CTPOeCHHA Cpeuh AOWKHO Had MOAaTE- 
CA H3MeHeHHe KaxKYMEFOCcA yria BEIXOa BOJHE Up HAaCTpOlkKe amuapaty ye 
Ha perucTpanmio KoneOaHnl pa3siM4qHOl YacTOTH. 


1 BenwyHH AOMONNUTeNbAHX yru0B 90° —e u 90°— e@ HOCHT Ha3sBaHHe, COUTBET- 


CTRCHHO, HCTHHHOTO MW KarKymerocn yIJIOB TafeHuA celiCMHYeCKOM payMallan. - 
13” 
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196 LP. P. Hearvea 

pa 6onburax wuuHax ceficma4uecKkHX BOUL, perHCTpUpyeMbIX B cevicMONO- 
rv, Ha BEAWGAHA KAKYUMXCAH YrAOB BHXOMa BOUH OKa3hbalwT BIMAHHE B 
OCHOBHOM OCafOWH aA TOMA Tak Ha3sbiBaeMble PpanuTHb W OazsaIbTOBHIM CON. 
IIpa celicmwuyeckol pasBeqkKe MCHOAb3yIOTCA 3HAaYuUTeILHO Oomee BEICOKHE 4a- 
CTOTH (COOTBETCTBEHHO MeHbUIMe JIMHEE BOTH), MOITOMyY Ha KavKyulMecaA yr- 
Ih BHXOJa BOAH MOFyYT OKAa3bIBaTb BIMAHMC OTJCIBHLIC CIOM BHYTPU OCajoI- 
HHIX WOpoy. 

VMispectuo, 4TO UCTHHHEIM yro.l BhIXOMa e€ CelicMM4eCKOH pajimallun CBA3aH 
co cKopocTbyo V, B BepxHeM coe Popmyaow Beuuyopdha 


cose = a ’ (1) 
rye V * — KakyulaicH cCKOpOcTb pacipoctpaHenuxA pouTa BOHM BOI 
noBepxuocTH Habs jeHml. Ecuu yrou BhIxosa e UCKaKeH BCIeACTBMe HEOMHO- 
POMHOTO CTpoeHaA CpeyH, TO 3HauveHHe V,, BhLIUMCIeHHOe HO 3aTOH mopmylce, 
OyeT UpexcTaBAATbh co6ok spdekTHBHY!IO CKOPOCTb B HEKOTOPOM HOBepXHO- 
CTHOM CH0e, BAMAIOWUCM Ha yrod BHxogxa BoNHH. TockoabKy BemMumHa yriia 
BHIXOMa 3aBACHT OT 4aCTOTH f BOJIHBI, MOMJHOCTb COA, BAMAWMIerO Ha Kaiky- 
WWWMCA YTON BHXOJa, pasiM4Ha AIA KoNeOannl c pa3sHol WAMHOM BOJHH. 

l. A. Fam6ypnennm p 1954 r. Opla BEICKa3aHa UeA 0 BO3MO*KHOCTH UC- 
NOMb30BAHHA 3aBUCHMOCTM KkaKYMerocA yrula BEIXOMa ceMicMH4eCKOH BONDI 
OT /[IMHBI BOIHEE JIA U3y4CHHA CKOPOCTHOrO CTPOCHHA BepxXHeH WacTH Cpe. 
B cBa3u ¢ 9TUM BOSHHK a 3ayaua WONYYTH 3aBucuMoctTs e(f) 9kcHepuMenTab- 
HIM ytTem. Taka 3aBacCMMOCTh NoJyyena Wo JanHbim Boaro-Y panbckol 9k- 
cnejangnH Uuctutyta da3saku 3emna AH CCCP upu ceitcmayeckax uccueno- 
panaax KMIIB na Pycckoit nuardopme (1954—1956 rr.). Ilenpio nactosmeit 
CTaTbH ABIACTCH ONMCAaHHe pe3yIbTATOB N3MepeHA YrHOB BHXOZa BOTH UpH 
2THX padotax uw o6cyKACHMe BO3MO7KHOCTH HCHOAbZ0BaHHA e(f) TIA ONpeene- 
WA 3AKOHA H3MeHEHUA CpeHeM CkOpocTu yUPyrAx BOAH c raryOuHo;. 


§ 1. TEOPETHYECKHE WH OKCHEPHMEHTAJIDHBIE JAHHBIE 
O BJIMAHHW HEOTHOPOAHOrO CTPOEHNMA CPEJIbI 
HA YIJIbI BBIXOJA CEMCMAYUECKHX BOJIH 


Leopemureckue Oannoe. HauOouece yacro BcTrpeyalomulica upu celicmnac- 
CKHX UCCMeFOBAHUAX CYAN HEOMHOPOAHOTO CTPOeHHA Cpekbl —- 9TO Cay4ail 
OMHOTO WAH HCCKOJbKUX COCK C MANO CKOpOCcTbIO pacipoctpaucuna yupy- 
ruX BOM B BepXHelf YacTu paspe3za. dajjaya O BUMAHAM CAOA C MadoOlt cKOpo- 
CTbW, JeAialero ua MOAYHPOCTpaucTBe, Ha KayKYMUCCA Yrsbl BHIXOMa mpo- 
AOALUBIX BOJLH B ObN{eM Bae paccmMaTpHBasach kk. DM. Capapeuckum [2]. 
HlockoubKy KaktyuuMiicA yro.t BHIXOJa OUPCACAHETCA IO COOTHOINeHHIO KOMIIO- 
{CHT CMCNCUHA BO.IHbI B MOMCHT HaCTYILIeHHA WepBoro Makcumyma, E. @. Ca- 
Bapcuckul Wa OCHOBAHMM aualu3a ABIeuni MHTephepenlun, MpOoMcXoj AUX 
B CHO, all CHELYIOMLYIO OWUCHKY JIA MAKCHMAaJIBHOM WU MMHAMAaJbIUOH BCH IH- 
Mbl MOTUIOCTIT CIOS, BIMAIOMCTO Ha KAMKYMMICA YO BEIXO/La BOIL. 
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Handonpimew MOWHOCTBYO CIIOA (Ryanc) MOFKHO CUMTATh Takyto ero BelM- 
UHHY, pH KOTOPOH MOMeHT HacTyHJI€HUH TMepBOrO M@aKCHMYMa CMeIIeHHA 
IIPOLONbHOH BOUHBI COBMa_aeT © MOMeHTOM BCTYIJICHHA WOUepeywHol BOIHBI 
PS, o6pasyruelicA Ha HHKHEM rpaHnne con (T. €. KOTRAa PpasHOCTh Bpe- 
MeH nupuxona BomH PP u PS coctasnaer yeTBepth nepnona (7/4) perucrpu- 
pyembix KoeObanni). Bce BowHEL JIPyrHX THIIOB, BO3HHKaloMwe pa mpo- 
XOMICHHH TPOMONLHON BOJIHAI uepe3s COW, PeCHCTPHpPyrOTCA ToO3sKe BOJIHEE 
PS (upenuouaraetca, yTo oTHomeHHe Vp/Vg He CIMIIKOM BemMKO) MH He 
BIMAWT Ha MOPMY WpoOOUWbHOW BoOUHEE B upemenax At = 7/4 oT MomMenHta 
ee BeTynvienuxA. pw hk > hyano WepBbI MAKCHMYM CMeIeHHA OpOMOUbHOH 
BOMB HW BCTYIIeHHe NONepewHOH BOAHEI pa3euieHbl BO BpeMeHH, WH WATep- 
(bepennmoHHbie ABIeHHA B UHTepBane At = 7/4 nonnocTbw oOTCyTCTBywT- 

MuxuMalbiuad BeM4nHAa BIMAIOMIELO COA eCTh Ipeses, IPA KOTOPOM CMe- 
WICHHA B BOMHE, HNOJXOLAMEH K C1010, 4M CMeIeHHA, HaOTIOWacmbie Ha CBOOOI- 
HOM MOBREPXHOCTH COA, OTIM4AIOTCA TaK MaJIO, ITO Pa3sIMIAAMH UX B Upeje- 
ax TOFHOCTH MOFKHO MpeHeOpe4b. 

B pa6ote [2] nan dopMysH, NO3BOIAIOMMe ONCHUTh CTeEHeHb UCKaKeHuA 
KaKYUMXCH YPOB BEIXOa 3a CYeCT BIMAHYA DOBepxHocTHoOro cao0K. Jin OMHO- 
ro 43 HpuMepoB cTpoenna cpeyH (lymKoso), rye Ha TPAaHUTHOM MaccuBe salc- 
racT caolt ranubt MomHocTHIO h =0,0 km (Vo/V, 3), E. D. Casapenckum 6n170 
upoBeyeHo comocTaBleHue HaOJIOAeCHHEIX YIOB BHIXOMa BONH Up perucTpa- 
aH KoneOannli c nepnonom 7 nopayka 4—8 cek u 3HadeHHI KasKyIUUXxcA yr- 
OB BHIXOJa, PacCUMTAaAHHHX UpH womomn oTux mopmMya. ConocTaBrenue no- 
Kaszaslo, 4YTO CIO OCAROFHHIX TOPO MOmHOCcThO 0,0 KM WpakTMYeCKH He BIIMA- 
eT Ha BCIMUNHY KaskymerocA yraa BbIxojla celicCMM4eCKMX BONH, B TO BpeMst 
Kak ero IIpHcyTcTBue B BepXHelt WacTH pa3spe3a JOWKHO ObLIO Obl CyMeCcTBeH- 
HO H3MCHHUTh Halipableune UWORXoOa BOTH kK WoBepxHoctH HabaljennA. Ha- 
UpuMCcp, CCAM BOIHA WasaeT Ha CO MO yruoM @ = 45°, TO yrou BEIXOla BOdI- 
HBbI, BLIGHCCHHBIH TO 3aKOHAM TeOMeTPHUeCKOH ceHCMUKU, OUMeH OLITA pa- 
BeH fo. 

Jl. H. Manannonckaa [3], acnomb3ya TOT Ke UPUHIUM MHTephepewuuu BOTH, 
O6pa3syWOMAXxcA B C10C, M€TOROM CYMMMPOBaHHAA OTACALUBIX BON ACCIeLOBa- 
3t@ 8ABUCHMOCTh KaxKYMUIXCA YPIOB BHXOa ? OT WIMHE BOTHEI. Exo 6n11m W0- 
CTpOcub rpadukN U3McHeHHA KaxkKymuxca yraon nagenua (90°— ec) Bonn 
Ha CBOOoNYyO Tpanully OT COOTHOINCHMA JJIHHbI BOTHBI A, B CHOe K MOMHOCTH 
cio# h, Up pa3siWUHbIX yruax G@ WayeHwA MpOAONbHOH BOUHE Ha HYKHIOW 
rpaHHuly CNOA MW pPa3sJIMYHbIX COOTHOMeHUAX CKOPOCTeH MpOAOMLHBIX BOIH & 


cnoe (V,) u tHonynpoctpanctse (V,). Pacuerbl Dpon3BouaAuch iA cryyaek 
V 
P 


V/V ,= 1,3; 1,8; 2,5. Ipausroe 3nayenue V; paBbHo V 3. Tpadaku fair Boz- 


MO?KHOCTL IpOCAeLMTb XapakTep U3MCHCHHA KayKYUIMXCA YIJIOB TaleHuv UpM 
pa3siM4HEx A, (cOOoTReETCTBeEHHO Hp pa3HbIX UCNONb3yYeCMbIX YacTOoTax). OnwH 
“3 TakuX TpapuKOB NpesctraByen Ha dur. 1. 

PacueThl, BhITOJHeCHHHe B STON padote, no3sBomuam JI. H. MannnorcKon 
CeaTb CHeLYIOMMe BEIBOTE: 
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1. Korga 110Ha BOAHH CpaBHuTedbHO Mada (A< 2h), coon BeyeT cebA kak 
ToNcTHH (KaKynMlica Yror WafenuA BONA paben yray 90° — e, Mey Ha- 
WpaBNeHweM PacipocTpaheHHA BOAHH B C10e UH BEPTUKAILWO, ACMIpaBleHHOMy 
3a BIMAHMe CBOOOo_HOM MOBepxHoctu). IIpu owen Ooabmux A(A> 15h) Bomua 
WpoxoquT, Kak Onl He 3aMedaA CJIOK, T. C. KAKYUMUCA yro.l UaCHHA BOJHEI 
Ha cBoOomHYyIO WoBepxHocTD paBeH 90° — e,. Bo Bcem mnTepBale 3HayeHuit 


G 
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Mur. 1. 3apycnMoctThb Kakyuleroca yria nafkenua YO° — ¢€ NpOOJbHOM BOJHLI OT CooT- 
HOWCHHA JIIKHEE BOJIHEI Ay B COE K MOLMHOCTH hy CNOA MPH pasuMaBHIX yruax a Mas 
JICHUA BOSE Ha HWKHIOW pannny cod. PpaduK nocrpoen ia cayuand jBycuwonnoH 


Ve 
cpeabl € OTHOWeHHeM cKOpocTelt F = 1,8 (no JI. H. Manunospckon [9]). 
1 


90° — e, — 8HaYeHMA KasKYOINXCA YruOB MayleHvA, COOTRETCTBYIONIMe HalmpaBleH1 pace 
{IPOCTPAHEHNA BOTH B CI0e: 90° — e, — 3HAYCHRA Kat YWIMXCA YrJIOB NafeuWA BOJIHE! Ups 
OTCYTCTBUH C.I0F. 


A, OT OFWCHb MaJIbix TO OYCHb 6onblmnxX BEIM yYIrAIOB HafeHuA, W1aBHO H3- 


MeCHAACh, IPHHAMAIOT NPOME*KYTOUHHe 3HAYeCHUA Me7KAY WBYMA pee bAbIMH 


- r 
cayaaamu. Kpnpas sapacuMocTu yraa nayenna 90° —e or oTHOMeHHA 7 
1 


MOKECT MMCTH ake HEKOTOPH UM IKCTPeMyM, HanwOolee OTYCTIMBHH upH HeOOnE- 
IwX 3HAYCHHAX G. 

2. Vismeneune KaeKyOIMXcA YrOB DaseHuA BOTHE Ha CBOOOAHYO WoBepx- 
HOCTh IPH HawW4uM CNOA C MAOH CKOPOCTbH MpOMCXOAUT HepaBHOMePHO. 
Cymectsyer o6macTb ocobenHo peskux u3Menenuit yraos 90°— e. pu nens- 
MeHHBIX Hapametpax cpegnl (V,/V;) ora OOMacTbh WpakTH4eCKH He 3aBUCHT OT Be- 
IWIHHL yria & WaseHuA BONE Ha HuKHIOIO rpanuny cion. ipa pasim4HbXx 
oTHomennax V,/V ,rpanuhl OO 1acTH HeCKOIBKO CABuralTcA 10 OcH),/h,, 4eM 
Soubie pasinwuve cKkopocteli BcIOe HM NOMyNpocTpancTBe, TEM Up MeHbINUX 
JJIWHAX BOJH HaYHHACT CKa3bIBATbhCA BAMAHHEe CHOA Ha 3HAYeHHN U3MepAeMBIX 
KaKYMMXcA yruoB mayenua. OOmacTb pe3skux M3MeHeEHHM 3HAaYCHUM YFIOB 
WaeCHuA BONH HAXOMMTCA B UNTepBae A,/h, panHom 2—14. HanOonee peskoe 
w3MeHeCHHe YrIOB UpomcxosuT up A,/hk, NopayKa 2—6. 
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(padukn DokasblBaloT Tak?Ke, XTO FEM Goble BeEIMAAHA OTHOINECHHA CKO- 
pocteli B MOMyMpocTpaHctTBe LH C.10e V,'V, u 4em Ooubille yrou @ nayeHuA BOA! 
Ha HWKHIOW rpauMy co, TeM B OOMbIUMX Wpetetax MOKET U3MeHATBECA 
Kantyniuiica yrom uageuusn 90° — @ BOAHBI Ha CBOOORHYIO rpaHully WM TeM Jer- 
yo 9TO H3MeHeHHe MOKeT ObITL OOHApyHKeHo. 

Ananoruanbe rpaduku Onlin mouydeHbl JI. H. MaannoscKxou wu 
a cayyad WByX caoeB C MaJloll CKOpocTbIO, WeauMIx Ha mowxyupoctT- 
paHcTbe. 

Decne puMmMcHmasvnvle GAHHbIe. Bauanue c0mcTocTH B BepxHeli YacTH 3eM- 
HOW KOPH Ha yrAbl BHIXONa celicmmueckol pajualua BuepBbie ObII0 OTMeICHO 
2 1932 r. amonckuM ceiicmosorom Cy3yku [4], Koropbili Upu perucTpallau 3emM- 
AeTpACecHUH 3aMeTU YMCHLMCHHe YIIOB BLIXOLa JA BOTH, UMeIOMUX Oob- 
mui nepuox. OfHako ON He CMOr IpaBHbHO OO bACHUTb WOFYICHHYIO 3aKO~ 
HOMCPHOCTB. 

B 1947 r. E. . Capapeucxuit [5] coenam MombITKy ONpeAerHTb CKOpOCcTb 
B BepxXHeM CJO0e Ha y4acTKe, Te Mom ocaounbimu HoposaMu MOMHOCTbIO 
0,5 KM 3ameraloT rpaHuTHbt 6a3aNbTOBHil COM 3HAYMTeAbHO OONLIMeH MOUI- 
uocta. Benmunua V,, BhaIuCIeHHaA CapapeHckaM mo dopmy.re Bennyopda, 
Oka3alach 3HAYMTeIbHO Sombie CKOPOCTH B OCaNOFHHIX Wopomax M hake 601b- 
Wie CkopocTu B TpaHwuTax, HO MeHbille, 4M B SasanpTe. OTKIOHeEHHe BbLIMHC- 
nxeuHoro 3Haaenua V, oT UCTHHHOM BeAMUMHEI CKOPOCTH B OBepXHOCTHOM Cae 
Tome ykKasbibalo Ha Halmuue UHTeppepeHRBOHHHX ABIeCHUM B BEPXHAX CJIO- 
ax 3eMIn. 

Virak, uapecTHBle TeopeTmyecKue HM SKCIEPMMCHTAAbHble AaHuble qwoKa3bl- 
naioT, TO Hanuume B BepxXHeH YacTH paspe3a COA CO CKOpOCTLIO yipyrux 
BOIH, OTAMYHOH OT CKOPOCTH B nomcTumalomel cpese, MOHKeT OKAshlBaTb BeCb- 
Ma CyMlecTBeHHOe BMAHMe Ha BEAMIMHE KayKYMUXcA YT0B BHIXOa C€MCME- 
yccKuX BONH. JTOT aPPeKT UWpaKTHVGECK WOMKEH BbIPAKAaTLCA B WocTeleHHOM 
H JOBOAbHO 3HaYHTebHOM U3MeHeHHM KayKyUIAXCA YIsoB BHIXOJ[a © H3MeHe- 
HMe@M WaCTOTHI PCrHCTPMPYeMBIX BOE. Han6onee pe3ko 3TO UsMeHeHMe MpOuc- 
XOAMT Up ONpefeMeHHHIX 3HAYCHMAX OTHOMICHHA AAMHBI BOJIHHI K MOMHOCTH 
cron. B cBA3H C 9THM MO?KHO OFKMLATh, ITO Up MpoBesenuu celicmMayecKux 
uceleqoBalnlt BIMAHMe HEOMHOPOAHOTO CTpoeHuA BpepxHell wacTM pa3pesa Ha 
KaKYOMeCA yrubl BHIXofa BOE OyeT OTMe4eHO, CCIM HHTepBal perucTpa- 
pyeMbIxX 4acTOT COOTBeTCTBYeT oO6nactu 3HaveHu A,/h1, Up KOTOPHX Mpouc- 
XOUT peskoe H3MeHeHue KaKYOMXCH YrOB BHIXOMA. TeopetuyeckHe pacue- 
TH J[alOT BOSMOMKHOCTh YCTAHOBUTH panoomee BHYOAHHH (ualas0H YacTOT AIA 
TOrO, YTOOH 3aMeTHTb H3MCHCHME KAKYUIMXCA YIIOB BLIXOAA TPH pa3H4HOM 
CTPOCHHM Cpejibl. 

O6 ucnoavz0ganuUu yelo6 elTOda 6OAH npU ceuicMUUeCKUL UCCACOOCAHUAL 
JAA UZYACHUA CKOPOCMHOZO CMpoOeHUA cpedo. B 1913 r. B. b. Ponnmsin Buep- 
Be OOpaooTad JaHHble O KaKYWAXCA yruax BHXOA celicmuyeckol payqualun 
¢ Teublo u3yYeHHA cTpoeHuA JeMAM. On BHUMCIMT CKopocTu paciipocTpaHe- 
HUA YOpyrux BoH BrTyOOKUX COAX Remi 00 W3MeHeHHIO KakyuyerocaA yI- 
Ja BHXOJa BOMHE Mp PasIM4HbIX SUMUCHTPasIbHBIX PaCCTOANHAX [6]. Ckopoctp 
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YUpyTux BoA BW BepXHMx coax b. B. Voaunem NPHHUMAaJL NOCTOAHHOII 
HM MOAbZ0BAICA IPM pacweTaX HEKOTOpO! cpesqHel BeamanHolt Vis 

lose EK. @, Canaperncrnit [5] mcnonpaoparn dopmyay Benuyopdha jis 
onpeqerenaa Ckopoctu V, B DoRepxHOcTHOM Ca0e (qudpcpenmnanbyunit Metojt). 
Metoy Capapenckoro ocnoBaH na 3aMcue Beawann 1/V* OTHOWIeCHHCM pasHo- 
CTH BpeMeH perucTpallun celicmuyecKOl BOAHEI BYMA COC€XTHHMH CeHCMLAC- 
CKMMH CTaHWWAMH K pa3sHOCTH oSNMNCHTPaAbHBIX paccTOAHM qq J{aHNOTO 
3OMJICT DACCHUA, 

lr. A. Tam6ypues a E. i. Panbnepuu npeqao“mnan [7] BHIYACIATh Kavky- 
IlytOcA CKOpOCcTb NO rosorpadam yruoBo no3smlMonnoli YCTaHOBKH, a yrou 
BBIXOAa BOSH C MOMON[bIO A3MMYTaAIbHOW ycTaHOBKM C HAKNOHHEIME ceiicmo- 
rpadamu. Onpezenenne cKopocta yUpyrux boOTH B BepxHeli YacTH paspesa, 
OCHOBAHHOe HA COBMCCTHOM HCHOb30BanMM JaHHBIX a3UMyTAbUBIX MW TO3u- 
IWMOHHBIX HaOsmOeHuit B OHOIt TOURC, HO38BOJIAeCT 3HAYHTeNbHO TOBBICHTD 
TOYHOCTh U3Mepennit V* w yraoB BEIxXona BOAH. Dra MeTORHKa MO*KCT HpHMMe- 
HATBCA WH MPH ceMcMHYCCKOli pasBeke, rae KpOMe YIJIOBbIX YCTAHOBOK MO?KHO 
ACHOTb3OBATh NOSUMMONHHE HAOTIONCHHA Ha WpoOAbHbIX WpopasAx. 

B pa6ote [7] nenaetca nonymenne, 470 TIpM HeOAHOPOHOM cTpoeHui 
BepXxHell YacTH paspesa 3HaycHHe Vi, ompeenenHoe 0 opmye (1), upen- 
cTAaBAACT CoOOH oppPcKTABHYW CKOpocTh B HCKOTOPOM HOBEPXHOCTHOM curoe 
MOULHOCTHIO NOPAAKA JIMHbI BOE B 9TOM coc. OcHoBEIBadch Ha ITOM, 
V. A. Pam6ypuen naickasan mpeynonomenne o BO3MO/KHOCTA HCHONb30BaHHA 
SABUCUMOCTH KaKyMCrocA yrda BbIXOa BOMHBI OT 4ACTOTHI BONHBI JUST 
ONPCACTCHMA H3MCHEHHA CPCAHCH CKOPOCTH YIPYrAXx BOTH C rayOuuolt. Huse 
UPHBOTATCA OKCICDAMCHTAIbHCC JaHHBIC, NOSYIUHHIC IPH CeUCMHYECKON pa3- 
BEAK, MO/TBepAKTalomue Bpeanosomenne [. A. Pam6ypucna, mw n3q0nKenbl 
HCKOTOPbIC cMocoObl HUTeEPIpeTaHMM BaBMCUMOCTI e (f). 


$2. YCJIOBHSE OKCHEPAMEHTA ATHTAPATY PA 


IKCUCPAMCHTaAIbHEIC js alre HOUYACHbE UP asMMyTalbHbIX Lads C- 
NHAX, KOTOpble Ob BKOUCHBI A KOMINAeKC mecneqoRaunit m0 pa3spaborKe 
MCTOJMKH pa3sBeyKt KpacTanamgeckoro dyunamenta [8] mw 10 u3yucHunw o6- 
MeCHUBIX BOJH, OllMcaunnx Bp [9]. 

Ceticmoecoaoeuneckue YCAOBUA. Paspe3 paiiona pador upencraBsser cobvii 
MOU YO (2—3 ka) Tomy ocanounDrx TOpos, ¢ WpakTuyeckH TOPHB0NTAALHBIM 
Sareranuem COCB, KOTOpad NoOWcTuaercH KpuCTaAIMACCKHM PYHaMeHTom. 

Bepxisin vacrn paspe3a caomena necuano-ranunereMs OTJIOACHMAMH, 
BOOTACABUDIN COAX KOTOPBIX CROPOCTH NPOAOMbUBIX YUPVEHN BOIL HOCTOST- 
Ha HB OOMeM yBenMunBactcs c oruy6nnoli. Kak norazazn CICMMaJIbH LIC 
HECHCLOBAHHA, B CAMOM HOBEPXUOCTHOM CIIOC CKOPOCTH paBna 200—300 M/COK; 
BMCPBBIX JlCcATKAX MCTPOB OHA M3MCHHeTCH B peremax 6GO0—1100 M/cer; 
B wuTeppane rayoun 100—200 a cKopoers papHa 2300 a/cerk wompi 
H pasnom 200—300 « coctaBusnerT 2700 w/cex. Benenctsne takoro pacipe;.e- 
JACHHH CKOPOCTeH B OTOH YacTH pa3spesa HabsmoRaeTcs peskoc BO3pacranie 
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cpeyqueh ckopocta V c¢ rayOMHOH, urO NOATBepARMAcTCH rpad@unom V (ff), 10- 
CTPOCHHBIM U0 JaHHbIx ceMcMOKapoTaka (pur. 7). Hike 3aneraeT Moutuas, 
oKos0 1500 m™, Toma KapOonaTHHX Mopod CO CKOPOCTbIO V,, = 0000 «/cer 
Mu nocTHaljand ee TeppHrenHHasA TOUID{a CO CKOPOCTbIO Vy = 3000 m/cer 
I] MOLLHOCTLIO OT HecKOUbKUX cCoT MeTpoB jo 1o00 m. 

Oruomenue cKopocreli pacipocTpanenua mponomubupx Vp H wWoMmepeu- 
upx Vg yupyrvx BOJH B TeuOM JA BepxHeli TeEPPHTCHHON TOMA COCTaB- 
HeCT OKOIO BYX. 


eo & SS 


D A-4 
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Mur. 2. Uacrorunic xXapakTepuecTHRA anmapatyppt. 


OcnoBHHe lpesoMAAIOUMIC TpanNnpl B palione padoT: MOBepxXHOcTh RpH- 
crangmuecknx uopo, (V>_ == 6200 /cer) HW OTACHbHBIC TOPH30HTH B OCALON 
Hol Tome (V> = 6000—6200 m/cex). Pay rpariiy ABIIAMIOTCA GnaroupaATHiMt 
win oOpazopanna oOmcmHBIx BomH. DB cBAgH C OTHM Np COHCMIYCCKIS 
VicCHeOBANMAX Wa galncH BepTuKanbHol (Z) u ropH30nHtTampuon (X) KOMIIO- 
HeHT CMCHICHHA NOUR perncrpupyercaA Ooupmloe KOAMACCTBO  IPOAOJTIBHPIX 
i OOMCHHBIX BOTH pasmnuHBx TuTLOB [9]. 

Annapamypa uo Memoduka Hadsrodennit. IIpw romeppix Nabs1o[eCHHAX 
HcHOUIL30RaTHCb Wee ccliemuueckMe craHTWH ¢ GombuiuM HadopoM YaCTOTHEIX 
XAPAKTCPHCTHK B j{Halazoue wacTOT 8-—70 ey. O6e craHinn paspaotannt 
un Vu-re du3snku 8emaun AH CCCP O. HW. Kopanessm. Onna cencmmyeckas 
cranuma ormcana p [8]. Uacrorupie XapakTepHcTHKM BTOpOH CTAHIVIH Mpiq 
nomates: Ha ur. 2. B Kayecrre ceiicMOUpNeMHUKOB HPUMCHAAINCh SieKTPO” 
wnnamiueckne ceiicmorpadp COC ¢ cobcrsennon TacTOTOH fpes OKOITO 
14—13 ey w CIT-45 © fpeg == 11 ey. 

OupexeneHHe YTIOR BBIXONA BONU MPOMBBOAMOCH iPM WOMOUIN BOChMH- 
NpnOopubixX asnMyTaIbUbIX yeTAaHOBOK obbranoro Tua [10]. Vrant ¢ HaK0- 
Ha ocH 1pHOOpa B ycTaHOBKe K TOpHBOHTY COCTAaBAAIH 60° jsu1 u3MepenHA 
YIJIOB BbIXO;la MPOONbBHBIX ROTH PPP vw 15° aust NaMepeHNs! yrsIOB BbIXOsA 
oOmennpix Bomn PPS uw PPPPS (cm. uurke). C nedbto NoBBIeHA TOMO" 
CTH H3MCpenMii pH asnMyTaEuHX HabswoeHHAX Gompmoe BUNMAHHe YAe- 
nagoch wosGopy ceiicmorpados uo uyseTBuTenbuoctH. {hus oToro IpoBeps- 
Hach WAUCHTHYHOCTE Npu6opoB B HAKMOHHOM NomoRcuUM (Pp PaBHo 60 u 10°), 
MPH4YCM CpaBHHBaAHCh YYBCTBATeIbHOCTH ceiicMorpadoB nipu pa3-LW UNIX 
peructphpyembix yvacTotax. Pas6poc 4yBCTBATCIbHOCTH celicmorpadon BO 
BCEM j{Malla30He UCHOUb3SYeMHIX YacTOT He upeBBMam 10%. 
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ASHMYTAIBHbIC HaOIOCHUA MPOBOMAHCh OMHOBPCMeHHO C TO3HIMOHHEI- 
Ma HaOémoqenuama mo HMIIB. 9to nosBonun0 mpoBectm HaqekHoe pacio3- 
HaBaHne THNOB perucTpUupyeMbIX BOJH WM OlpeeNUTb 3HaYeHHA Kakymuxca 
CKOPOCTCH Pa3qHUHbIX BOUH, HeoOXofMMble B RalbHelem WA HHTepupeta- 
WMH SKCHeCPUMeHTaAIbubX WaHHHx [8]. bombmmucTBo w3MepeHHWX yrsioB Ha- 
ACHMA BOTH MOTY4YeHO Ha pasOOMeHHbIX yuacTKaxX IpoOPUsA w AMI cpaByu- 

Yo TeMbHO HeOombMoe ancso HabsmORennH mpH 
JO pasIM4nbIX WCTOTHHX XapakTepucTakax 
aulapaTyphl MpoBesqeHo B OHO w TOM we 
rouke. J[wana30H upeoOsanalommx wacToT 
perucTpapyembix KoeOaHEl Up MCHOIb30- 
Bau passM4HbIX WaCTOTHBIX XapakTepu- 
CTHK alnapaTypbht coctapaan 12—35 eu. 
Beero 6bi10 mpousBeyzeno oKon0 200 a3Mme- 
peHul Yr0B WajeHuA WpesOMJeHHBIX BOTH 
pasunx tTumop. WUntrepmperayma a3umy- 
TaIbHBIX CelHCMOTpaMM IIpOBOAMach 16 
MCTOAMKe, OUMCaHHO B padorax [10, 11]. 


éd 
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Mur. 3. Npupnte Paci pele aeHHA Wa- 


OMOLCHHHX  3layenntit KasKYULAX- 


CH yrloB nayenunt 90°—e yzna § 3. JDRCMEPMMEHTAJIBHBIE JIAHHBIE 

MPOAONbHEX BOTH PPP (P) 1 06- 

MCHHBIX BOJH tTun0B PPS y B palione pa6oT kpome 4ucTo upcyorb- 
PPPPS (S). HBX IpetoMmeHHHx BowH (PPP) 6utno 3a- 


Kpy:kKom o6038HaqeHo KORMNCCTBO HBMe- 


PeCHHBIX 3HAYeHHE yruoB naenua pos 
HONBHEIX BORH; YepHoit TouKoOn — Kom- 
Ne€CTBO M3MePeHHHIX 3HaA4CHITt YruioB 
NaNeHWYA OOMeHHEIX BOJH; KPHBHIe wa 
‘ur. oOcpeqHAIOT IKCHEPUMCHTAJIBHHIE 
maHHbe. Ilo ocw a6cruec OurypHow cKo6- 
HOH OTMeNeCHBI pacueTHne 3HAYCHHA YrnoB 
NaleHwA BONH pu Vp, =-600—1100 m/cex: 
WH BeEPpTMKAJIBHAIM DITPHXOM nupa Vp = 
=2300 m/cex (1A BOTH P).Pacyernue 3Ha- 
MCHA YrNOB NaleHHA BOTH, nONepeyHHx 


PerMcCTPUPOBaHO HECKOAbKO OOMeHHBIX BOJH 
(PPS u PPPPS), kotoptie w3mMeunum cBoit 
THM Ha rayOoKMX rpauuyax pasyena cpet 
H BePpXHIOIO YaCTh paspe3a B OONAaCTM BBI- 
xofa celicmuyecKoH pajmallun mpomam B 
KayecTBe NONe€PeCyHbIX BOJH. 

BaarofapaA cormacHoMy 3aueraHmio 104y- 
TH BCX MpexOMAAOMUX rpannny w 61m3KUM 


UST CABeEs ca Nyt, BBCIeHs!  3HaYCHHAM [PaHHW4HbIX CKOpOcTeili (cm. § 2) 
P 
mp = 20. HaOmI0OaIuch BeCbMa MaJIbIe pa3IH4HA B 


KaoKymuaxca ckopoctax V * orferbHnlx BONH 
Nak MpOAOUbubIX, TAK 4 OOMenubIX. Tloatomy 414 BUACHeHUA BOUpOca 0 BANANA 
CTpoeHHA BepxXuell YacTH pa3pesa Ha KayKyUMeCA YrIH anenua celicmu4ae- 
CKUX BOJH Ha UOBepXHOCTh HabmONeHA Bce Yrubl WaeHuA BOAT mepBou rpyu- 
ub, T. €. BoIH PPP (Tak Ke Kak HU BONH BTOpoi rpyuuE), paccmMaTpuBawtTca 
% COBOKYUHOCTR He3aRMCHMO OT TOTO, KaKMM UpeOMAAIONMM rpaHnuam 
COOTBETCTBYIOT STI BONHEI M Ha KAKMX YUaCTKAX UPOPANA OHM 3aperucTpupo- 
BaHHl. 

Habsiodennne yea nadenua npodoarnux u o6MeHHBIZ GOAN. l‘paduka pac- 
NpeHCIenwA KAKYNUXCA YrIOB DaeHuA Wpoforbusx (P) wa o6mennHx (S) 
Bou Upubeycnh Ha dur. 3. Jlna comoctapnenua yrnos nanenua 90° —e 
HOTH PasIMTHBIX THITOB OBIT HCNONb30BaHI JanHble, NOyueHHEe upHA 
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YACTOTHHX XapakTepucTHKax alllapaTyPpbl C DOTOCOM UpOLycKauNA TacrTOT OT 

8 no 20 24, pu KOTOPHX MpoReeHo Sombie BCerO aBUMYTAAbHHIX Had TIOTe- 

unit. Kak w caeqoBpaslo OKUAATh, BEIMIMHE YrIOB NayenuA OOMeCHHEIX BOJH 

3aMeTHO CIBHHYTH B CTOPOHY MeHDILIMX 3HayeHu 110 CpaBHeHUO C yriaMu 

nanenua som PPP. IpceoOnagatomee 6OUbIUMHCTRO OOMCHHEIX BOJII HMeeT 
p 
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ur. 4. Tpahuxu 3apucuMoc(TH KaKyMUXcA yrOB WanleHHA 90° — e NpOJONLEEIX 
pomu PPP (a) MH OOMeHHEIX BOJH TATOB PPS u PPPPS (6) oT wacToTH 
perucTtpHpyeMBIX BOE. 


yrslbl UafeHuaA DopAyKa 5—415°, B TO BpeMA Kak YIJbl DafeHuA BONE PPP 
HaXOMATCA, rlaBHbIM 0Opa3soM, B MHTepBase 10—20°. Ha ocu abcuucc rpaduka 
OTMCYeCHE! 3HaYCHUA MCTHHHEIX YrOB WafeHuA MpOOJbHHIX U oOMeHHBIX BOE, 
paccuuTaHHble WA AByX caywaes: a) CKOPOCTb UpOOMbHEX BOJH B BepxXHen 
yacta paspesa Vp = 600—1100 w/cex u 6) Vp, = 2300 «/cex (cm. § 2): Ho- 
ipapka B HaOs0faeMble BEIMAMHE YTIOB VatenHA 3a C4eT BAMANMA cnoboaHOH 
ToBepXHOCTH Ip COOTHOMeHUA VplV sg. paBHoM ABYM, B BepXHeM CJlI0e JH 3Ha- 
qeHui yrioB nayeHuA AO 20° ue upesnmaet 30° [1]. CucqoBaTerbHO, 1pm OAHO- 
powHOM cTpoewum cpesb HabmoyeHHEe KaKyuymecA yr WayeHuA JOJOKHBI 
6uau OH UpakTMyeck COBNasaTb CO sHaYeHHeM HCTMHHOTO yra NayCHmA AAA 
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Bepxuero cod. Mexny tem Ha rpaduke ormeyaeTca 3naunTebIOe (Ha ne- 
CKOIbKO rpagycos) pacxovkenne Ha6suOeHHEX BeuIHH 90° — e WH WCTHHHDIX 
yruon nayenux. Tonxapastomee G6onmbmuncrro H3MePeCHHEIX YIJIOB Nalenna 
SaKUOTCHO MOKTY [BYMA 3HAYeHHAMU, NOAYYHHRIMM PacueTHLM WyTeM. DTT 
akT yKa3biBaeT Ha TO, 4TOB WaHHEXx YCHOBMAX (pM cymmecTByloneM crpoc- 
HMM CpeAbl HW MpW HCHOAb3YeMBIX YaCTOTHHIX XapakTepucTaKax alnaparty pb) 
Ha MOBepXHOCTH HabsIONeHHH peructpupywotTca croAHEIC uuTepmepennnon- 
Hbie KocOaHHA. 

SAeUCcUMOLMd Yeaoe nadenusa om npeodsadawwuux yvacmom coan. T paduxi 

SaBMCHMOCTH YrAOB WaeHnA PasIMYHEIX BOK OT upeobsanawMux YacTOT 

97" A KoNeOannl (pur. 4,a w 6), 

Ha KOTOPHX CBeeHH RCe 
SKCHEPHMeHTAaJIbHble jlan- 
HbIC, WOKa3h Bar: 

1) yBennuennw YacrorTst 
COOTBETCTBYCT YMeHbWeHue 
yYrI0B WaeHuA Kak Upo- 
JONbUBIX, TAK WH OOMeHUHIX 





BOJIH; 
2) B Wpekeaax ywactor 
15 20 25 feu 12—35 ey, pu korophix 


- Te , / 
Mur. 5. BaspnenmocTp hae YUUNXC A YIIOB Wanenyy IPOUSBORUIUCh MSMePCciis, 


NpoQombHoit (P) w oOMenHoH (S) Bos oF npeodstajja- YA WayeHus Wposomhubix 
TOU VAC TOT PerneTpHPyemMbx KOTeOanNl pH HaG- W OOMeHHBIX BOJH WBMCHSI- 


NCHHAX R OJHOH TOIKe mpoduws. JOTCA B CpenHem na 20°: 

3) BO BCeM HATCpBaqnc 
perlcTpHpyeMbIX UacTOT 3naUcHHA YruoB uajleHux OOMenHHIX LBomH PPS yy 
PPPPS 8 ocuosuoM meubile, ¥eM yr Manchu Wposowbubx BonH PPP. 

Hlokavem, 4TO OTMeYeHHBe pasIuunA BR BeAMYMHAX yraoB nayenuawa Bove 
PpasIB4INOH YcTOTH NpeBHMaloT BosMOKHbIe OMMOKN UX oUpeyencnua. Tlo- 
TrpelmnocTh B oONpeesenHn nepuola BOIHI Ha CelicMOrpamMMe HeBeAMKA H COC- 
TaBAAeCT OKOIO 9%. Takum o6pasom, upn HadsI0qaeMoM A3MecHeHuM Wpeoo- 
AaNawmux NepHoqow kKoreOanuili Ha 3auucn NOITH B TPH pasa TOYHOCTD NocTpo- 
CHHBIX TpaPMKoB sapucuT UpeuMyWecTBCHHO OT TOUHOCTH onpexenennA yroB 
nayeunA Bonu. Ji oOWeHKu HorpemuoctTH B ONpesencnun BernannEl yraia Na- 
NCHMA pH MOMOMNM a38HMyTaIbHOll YcTaHOBKM BOCIIOAL3yeMcH pacucTaMi, 
cyerannbn IO. B. Tumomunsm [12]. Tloryyennan wm 3anncumocrp peesb- 
now adcorwtTuol omm6KH OT BeIHaNUBI yrula TaleHwvA NOKa3HBact, 4TO upit 
nx00bIX NapaMeTpax asHMMyTaNbuoil ycTaHoBkm upu pa30poce B 4yBCTBHTeNb- 
HOCTH celicmorpapos 5% aH BcTperalomxcsa B palione padboT 3na4yennit yr- 
NOB NaeunA (O—25°) Betn4nHa Takoli MAKCUMAIbHOl OlNMOKH HE peBbinaer 
o—7°. OucbuAHO, 4TO HabmIOMaemMoe A3MeHeHHE CpeCHHX 3Ha4eCHHI YrJIOB Ma- 
WenHux tia 20° ne Momert 6nTS CBABAHO C NorpeliHoctamy u3smMepenuil. Jlonombno 
3HAMMTeIbUHH pasOpoc TOUeK Ha DKCHCPUMeHTANLUBIX rpadukax (Pur. 4,a n 6) 
OOBACHACTCA, T0-BHJJMMOMY, B OCHOBHOM TeM, YO Tpadwkn ABIAIOTCH 
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CBOHHBIMH H OOLEMBANWT pesyIbTAaTH, MOYYeCHHbIe Ha 3HAYMTeILHOM WOM a- 
JIM, B pa3HbIX yyacTKax KOTOpOM cTpoeHHwe BepXHeH Cpey{hl MOFIO HECKOIbKO 
u3menateca. IIpu nabsoyqenmax B OAHOU TOUKEe ro. WayeHuA KaKON BONE, 
KaK UpPaBn0, U1aBHO YMeHbINacTcA Up yBeAMYeHUA YacTOTH BOAHH (pur. o). 
Jro cormacyeTcH c XapakTepoM TeopeTH4ecKOrO rpaduka, WpwbesenHOrO Ha 
dur. 1, 4, CHeAOBaTeIbHO, ABIIACTCH KOCBCHHBIM OKa3aTeIbCTBOM OTCYTCTBAA 
cepbe3sHHX OWMOOK Mpu ompeseeHuM YrIOB NaseHAA BOVE. 

Takum o6pa30M, dKCHepHMeCHTaIbHble aHHHe WOKA3bIBaloT, YTO B CILyyac 
HCOMHOPOAHOLO CTPOeHHA BepXHeH YacTH pa3spesa, B WaCTHOCTH, UP BOspacTa- 
HUM Cpeyuel CKOpOCTH paclipocTpaHeHuA YUpyrux BouH c rmyOunoil, Habs0- 
jlaeTCH M3MeHEHHe KaKYUIMXCH YIOB WafeHud (MM BEIXOMa) BOH B 3aBHCH- 
MOCTH OT 4acTOTH perucTpupyeMHXx KoueOaHui. Jina nomyYeHMA sTOH 3aBu- 
CHMOCTH HeOOxouMO, 4TOOH mpecOMaalomuec YacTOTH perMcTpHpyeMBIX BOIH 
M3MCHAIUCh B MIMPOKHX wpeyewax. 


§ 4. OB MHTEPIIPETAIMM 3ABACHMOCTH KAM YMEPOCH YA 
NAJEHWUA BOJIHBI OT UACTOTHI PETHCTPHPYEMBIX KOJIEBAHHA 


PaccmMoTpuM HeKOTOphHie BO3MO7KHOCTH MHTeplpeTanMl 3aBMCMMOCTH KasKylle- 
rocH yrua WakewWA BOJIHE OT YaCTOTSI perucTpupyeMBIx KOMeOaHuM C TebO 
OUpeAeeHAA CKOPOCTHOTO cTpoeHHA BepxHel yactu cpegE. I[pn ropu3ontanp- 
HO-CJIOHCTOM CTpOeHHH Cpenhl KaxKyIanca cKopocth V* mpesOMAeHHON BOLI- 
Hh paBHa rpaununoi cKopoctu V;, uw dopmyna (1) upHHuMacr Buy | 


V0 = V > Cos eC e (2) 
Beununna sPeKTHuBHON AJIMHI BOUHbI HaxXOAATCA U3 POpMyIbI 
hag I Vagl — V > T COs ’, (3) 


rie 7 — npeo6sazawul WepHoy BOJIHHI. 

Benwanny cosé MO#KHO 3aMCHMTh 3HadeHMeM cose umu sin (90° — e), Tar 
KaK B Hallem cCJlyyae BAMAHMe CBOOOMHOM TOBepXHOCTH Ha yruibl NayeHus 
BOHH TpaKTHYCCKM OTCYTCTBYECT. 

C nomombi dopmysst (2) KaexOMy yruly lawenun 90° —e, 3aBHCALICMy B 
<BOW OYCPeAb OT VACTOTHI, MO?KHO TOCTABUTh B COOTBETCTBHC oOlpefeieHHoe 
3naueHne addektHBHol ckopoctH Vg HM TakKHM oO6pa30M HaWTH 3aBHCHMOCTB 
Vig oT YacToTH /. 

Tlocrpoenuniit rpaduk Vog(/) UpuBenen na dur. 6. Ppaduk uokaspipact, 
uTO Wt Gomee HH3KOUACTOTHEIX KoneOaHnil BEUNCHeHHBIe 3HaYeHHA odderk- 
THBHEIX CKOPOCTell KAK TPOMONbHBIX, TAK H VWONepCuublX BOJIH BO3pacTalor. 
Ornomelne BEUMYNH CKOPOCTCH HpORONbHEIX MW TOMepeyHbIX BOW MO ocped- 
NCHHBIM KpuBbIM Vg (/) JWI OHMX M TCX Ke YCTOT B CpewHeM cocTaBIAeT 
1,5—2,0, T. c. npumMepio paBHo cooTHomeHuw cKopoctell Vp/Vs B Bepxuell 
uacTH paspesa. ITO CBHIeTeN_CTByeT O TOM, 4TO 9hPeKTHBIUIC CKOPOCTH, 
BLIDHCAHCHHBIC TWO hark VUUIMC él VUJIaM WaAeCuust IPO TOJBHBIX Ml OOMCHHBEIX 
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BOJH paRHOM ACTOTEI, COOTBCTCTBYIOT, TIO-BHJIMMOMY, CJIOIO ONMHAaKOBO!I 
MOINHOCTH. 

ConcemacneHue 9KCNEPUMCHMNANLHLT OAHHL C OAHHIMU. celicMoKapomanca., 
Npexzcraniano Oonbmoii mHTepec NpoBepHTb NpaBMABHOCTh upennonoRennA 
|. A. Pam6ypresa o coorHomennu Monm{HOCTH CHOA, BIMAIOMero Ha KaKyMUE- 
CH YPOJl BEIXOJa BONHEI, H WIMHEI peructpupyemonu Bonus (cm. § 1). Uro6sr mpx- 
M€PHO OT€HHTh MONINOCTh CIIOH, KOTOPOMY COOTBeTCTBYeT B YCJIOBMAX JlaH- 
HOrO pa3pe3sa Kartyloe 3sHauenne cKopocTH Vog, 3aBHcHMOCTh Vyg(f/) Spiia 


Vv i ASCE 





@Mnr. 6. daBucumocTs opPeKTHBHOW cKOpocTH Vog UponoubHEx (P) a nonepewHerx 
(S$) BOTH B «MOBepXHOCTHOM» CjI0e@ OT YacTOTH perucTpupyeMHIx Bonn. Ha rpaduKc 
HaHeCeHH OCpeyHeHHHe KpuBbie V4 (f) Waa obeux rpynn BomH. 


nepecudTana C NOMONbIo dopmysn (3) B rpahuK 3saBucumMocTu Vyg oT addexr- 
THBHOM JJIMHH BOUHH Agg. [Ip uoctpoenum rpaduka Vag (Asp) WA upo- 
TONbHHX BOUJH HWCHONb30BaHH Take 3HaGeHHA V5g, BHUYACICHHBIC HaMy B 
pe3sympTaTte oOpaOoTKH a3MMyTANbHBIX CelicMOrpaMM, OMyyeHHEIX c Gozee 
BHICOKOYACTOTHOH allllapaTypoli B coceqHeM palioHe, HO UpMMepHO c TaKuM 
me celicmMoreonoruyeckuM cTpoennem [13]. W3amepanuch yraH BHIxOza mpo- 
AONbHEIX UPCNOMICHHEX BOUH, COOTBETCTBYIOIMIMX BepxHeli rpaHune KapOonar- 
HOM TOUMH Cc rpanw4yHol cKopoctTbio V, = 5000 «/cex. [Ipeo6mayaimue 4a- 
CTOTH BOJIH, PerMCTpHpyeMBIX pM dTMx padoTax, cocTaBaAmH 50 ey mw Goree. 
CBOqHEIM SKCIepHMeHTAIbHH rpaduk Vg (A.p) MA UpPOROWbHHX BOH HI 
3aBHCHMOCTb V (H ), MOMyyeHHaA WO JaHHBIM celicMoKapotama, ObINM Ha.10- 
#ROCHBI [pyr Ha Apyra (pur. 7). Xopomo BAAHO, 4TO Obe 3aBHMCHMOCTH MMeIOT 
OIMHAKOBLIi XapakTep. ITO MO3BONAeT CheaTb BLIBOX O TOM, 4TO B paiioue 
pabor KamymMiicH yrol nuafenua upenomuennHx Bown PPP yeitcrpurenbuo 
OUpeleuAeTCA 3HAaYeHHeM Cpej\Heli CKOPOCTH B BepXHeM CJIO€ MOIIHOCTLIO 
HPHMe€pHO paBHOM oPeKTUBHOM [NHHE BOUHEI hyp. Oco6eHHo HarmAqHO 9T0 
UIMOCTpupyercA rpapuKom H (dg) (pur. 8). Takum o6pa3som, WA mpojomp- 
HBIX BOJIH nNpe;nonomeane I. A. TamOypueBa B WaHHOM cay4yae IOJITBep- 
JKTACTCH. 
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[laa BONH, DPOMeAMMX RepXHIOIO YACTh paspesa B KavecTBe NoTepeduplx, 
TPYAHO YCTAHOBUTL XapakTep CBA3M hog C H, He HMeAH TaHHEIX O CKOPOCTAX 
noun §. Ilostomy aHaslorm4yHan onenKa Opnia cyemana npHosHKeHHO. ‘lak 
Kak RB paiioHe paboT B BepxHMx CcOAX Vp/Vs = 2,0, Ha OCHOBaHHH jlaH- 
UBIX CelicMOKapoTaka O CKOPOCTAHX UpOONbHEIX LOH Oba Wocrpoena 
3anucumocth V (H) jwia monepeqnsrx Bown (par. 7). Ulpma conocranicnun 
rpa@ukos Vog (hop) HV (7) nan TonepeyHHX BOTH OKA3aN0Cb, YTO Halttyu- 
ice conuaseHue ux (Veg == V) gocruraercan, ecou H = 2h,9, T. e. OTHOMCUHE 
H/ .» pasio oTHomenmio Vp/Vs ckopocTel MpokOIbHHXx MW DomepeyHbix 
BouH B cpele. CootnercTByiomnit rpapuk H (j,9) AI uotepedHbIx BOTH 
upupeneH Ha mur. 8. Bosmonino, WONYYCHHL pesyibTaT AA NonepeyEx 
BOJIH ABJIACTCA WaCTHBIM, He THMMGHBIM cllyaaeM, MW eMy He CiefyeT IpH- 
jlapaTb 6oubmoro 3HaveHHsA. 

jlusl pa3HbIxX Cpe COOoTHOMeHMe MexKAY WIMHOM perucTpupyeMow BONE! 
HM MOLIHOCTEIO CIIOA, BUMAOMero Ha yIOJ WaseHHA BOJHE, MO*KeT OBITH, 
OYeBHIHO, HeCKONbKO pa3simaHpM. Tak upd 60nbmux 3HayeHHAX 
H(H > 100 ™) na6moyaetca ysenuaenve otnomennu H/h,g Kak HAA Upo- 
NombHEIX (pur. 7), TAK WH AWA MonepewHEx Bonn (par. 7, 8). Ecum Ost ato 
COOTHOIMeHHe H3MeCHAIOCh B CpaBHHTeIbHO HeOONLMMX Upefetax, WH MpakTH- 
uecKH MOMKHO 60 On cuutaTb H/)d,g = const WA KasKgoro THMa BOIH, 
olpezeueHne V (H) wa ocnopanmM usBecTHOH 3aBMcuMOCTH Vog (hop) He BEI- 
3h1Bau0 Ohl HHKAKHX TpyqHOcTeii. Boupoc o cooTHomeHnnH 4g ao H Momer 
OLITh pelleH IPH HaKONJeHAM WOCTATOUHOTO KONMIECTBA SKCICPHMeCHTAIbHBIX 
J[aHAEIX. 

TakuM oOpa30M, HouyqeHHbIe SKCIepMMeHTAIbHble aHHble NoKasblBalwr, 
yTO xapakTep rpa@uKoB Vg (A.g) KaK QA UpOMOMbHEIX, TAK HM TAA Done- 
peqHHX BOJIH, B OOMJMX YepTax OMpepfeAAeT 3ABMCHMOCTL CpefHeH cKOpocTH 
c rayOunoi V(H). Cnegosatenbno, sapucumoctb Vg (hag) AA a00HX THOR 
BOUH MOMHO HCNHONb30BAaTS AIA OMpemenenuA cKopocta V, ecam upesBapH- 
TebHO YCTAHOBUTh UpHMepHoe COOTBeTCTBMe Me7Ky hog H MOM{HOCTBIO BAMA- 
jomlero COA B WaHHOM paiioHe UyTem covocraBnenua rpapuKa Vag (hop) © 
CeHiCMOKAapOTaKHELIMH JaHHBIMM 06 H3MeHeHHM V c rauy6uuoit. Iror ciocoé 
WHTepipeTanHh ABIHeTCH BeCbMa UpMOMMKeHHEIM HM MOMKET IpHMeHATHCA 
MII WIA rpyOHx OMeHOK XapakTepa 3aBMCHMOCTH V (H). 

ConocmaéseHue 9KCNEPUMEHMAADHBX OAHHIT c Meopemurecku paccuuman- 
Holl sagucuMocmdIO Yeta nadenun 90° —e om omHowenua OAUNdE BOAHDL K 
mownocmu ciox. Bosee TOYHHM MW HafeskHBIM cocoOoM MHTeplipeTanni AB- 
WAeTCA COMOCTABIeHHe MOUYYeHHHX OKCHeCPHMeCHTANbHBIX 3ABMCHMOCTeH C 
KPHBHIMM, KOTOpHe MOryT ObITh paccauTaHb! TeopeTM4YeCKH WIA pa3IM4HbIXx 
THIIOB CTPOCHHA cpejBl. 

PaccMoTpHM BO3MO;KHOCTh peMeHuA OOpaTHOH 3ayaqH Ha UpwMepe ABy- 
CHOMHOH cpenb, T. e. Wd HanOomee MpocToro CAyyan CTpoeHwA paspesa. 
JlonyctuM, 4YTO Ha LWOyUpocTpaHcTBe CO CKOpocTbIO pacopoctpanenuad sIpo- 
JONbHHX BonH V. mwexuT COM MomiHOcThIO kh, co cKopoctbio Vy. Ornome- 
Hue cKopoctet Vp/Vg B ciloe M3BecTHO. Samaya 3aKoVaeTCA B TOM, 4TOOHI 
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Ha OCHOBAaAHHH TIOJ1y YeHHOM IKCHeCPHMeHTAaIbHOM 3a€BMCHMOCTH Kase yYDACrocs 


yraa WafeHHA BOI OT 4ACTOTH perncrpupyeMbIx KoNeOaHHi onpeyennTb 
apametpp cpempr V,, V, a hy. 


PemeHve aHHOH 3ajjadH OCHOBAaHO Ha COMOCTaBJICHUM xapakTepa 9Kc- 
H€PHMCHTAJIbHHIX 3aBHCHMOCTelt C© paCdeTHBIMM TrpaduKaMH THHa rpaduka, 
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Mur. 7. Ppadmk w3aMevnenunus cpeqHeli ckopoctn V  mpoyoubHEtx (P) mu nonepeunsrx (S) 
Boun ¢ rayOunou H ww rpadukm s3aBucumocTu Veg OF Ang MIA MPOMOJIBHEIX KH moTepeu- 
HELIX BOJIH. 
HpuBpie HaneceHb HO jaHHbIM CCHCMOKAapOTamKa; TOYUKH — 10 aHHBIM MeTO}lA WaCTOTHHIX 
CCHCMH¥eCKUX 30HNpPOBaHHit 
2 -- pesydbrathl, WoctyvenHbte ¢C OoOcIee BLIGCOKOYACTOTHOM ammapary poi 
B Boaro-YpadAbenhow oncrieLuitAH. 


» & 


, 2, 3 — pesyNbTatht, NOSEY YWEHH BIE 


upuBeyonHoroe ua dur, 1. [hast pBycuouHoit cpexb CHOCOOOM, KOTOPBIM L0JIb30- 
Bastach vl. H. Masumoscnan [3], Mower ObITh paccunTaHa cepuA rpaduKor 
SAQBHUCHMOCTIHL KaskyierocHh yrua nanennn YO°—e or oTHomenua Ay /h, WHA 


oObrx 3uaueHHlh V./V, uw Vp/Vs no mpit pasinunpix yraax ® mayenst 
BOJUbE 1a WMGKHIOIO TpanHutly CsIOA. 
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Benmunyy A, /h, MOKHO MpecTaBMTh B BIE 
Ay 


hy 


CT, (4) 


re C= iC -= const. 


(TpomorapH@MupoBaB UpesbILyulee paBeHeTBO, HOTYYNM 
log * = log C + log 7’ 
hy . 


CyeqoBaTeIbHO, 9KCICpHMeHTAJBbHBIM rpaduK saBncumocru* 90° —e or log 7 
- rN 

W TcopeTHaccKad Kpnipad H3aMcHenua VO'— e Bp dyungan log ae mocTpoeHHasi 
1 


‘WIA WaHHOTO Ccuy¥YaH cTpoeHHA 00 200 
CPCMb, TOJUKHEI HMeTb Oj{THaKO- 
Bylo fopmMy HW OyayT CBHHYTHI 
no ocw abcimce Wpyr OTHOCHTedIb- 
HO JIpyra Ha BeJIHUNY, PaBHYIo 
logC. Tora mpomece nutepipe- 
TAQHH MOMKHO TpeACTAaBUTb CJle 
kyIouHM OOpa3om. Crponrcs 3a- 
RBHUCHMOCTh HaOJNOACHHBIX YIJlOR 
90° —e Bs dynam log 7’. datem 
U3 Tpymmbl TeOpeTH4eCKHX KpH- 
BbIX, IOCTPOCHHBIX J{JIA J{aHHOro 
sHaucHHa Vp/Vs, Bpldupaetcn 
KpMBad, KoTOpasl HNansTyuulyM 
o6pa30M coBmayacr Wo dopme ¢ 
IKCHCPHMeHTAIbHOH = 3aBHCHMO- | 
crbio, Ilo BeHUMHeE CMeIeHHs! 
oceli KOOPAHHAT Mp WaNoOKeHHIt yg 

q 


op 





TeopeTHyecKOrO =H aKCHepiMeu- 
TAUIbHOLO PTpamHKoB onpemedHercH | l 
noctosHHan C. ol 

V, HaxoynTcA H3 opMystbt yy | 
(1) mo 3HayeHMo yrua TajeHna, 
Ww3MepeHHOro ph perncrpayu 
KomeOaHii C MaJILIM I1cpHoOjoM, 
Korga elle He MpOHCXOANT H3Me- 
HCHHA yruia C 4YaCTOTOH He YyroJl UaweHMH BOUHBI ONpellemAeTCA TObKO 
CKOpocTblv B BepXHeM COC, T. €. paBeH Yruly 90° — e;. 

V, pH H3BecTHOM 3HaveHHH V, ompeyeunerca 0 BeM4NHe OTHOMeHBA 
V./Vi, WA KOTOporO TocTpocn TeEOPCTHUCCKHH Tpaduk, COBNABLIMH € Ha- 
OIOMeCHHBIM TpadukKom. 


Onur. 8. VTpadmk sapncnmMoctu mouHoTa 
RIN ALOMErO CNOA OT oGPCKTHBHOH AIMHEE Ay 
HpOMOJbHEIX (P) WH noneperHbx (US) BOTH. 





1 |JmeeTCA B BHAY, YTO VepHO}, BUJINDI, pactipocTpanAOMWencaA B C10e, H Nepnog wu 
repdepenwHonHOrO KoeOanuA, KoTOpoe pernctpupyetcA Ha CBOOOAHOH nmoBepxmoetn, 
OTIMYAITCA HeCYDeCTBeEHHO. 


14 Tpyaai Ma-ta Qusnna 3emau, No 6 
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eRe le a aoe 
=: re 





Ay pM NsBecTuBIx BenHMHHAX Vy uw C MosKHO OMpexeuuTh 10 dopmyste (4). 

OnucanHbii ciocoO He UpaMeHAIcA JA BHTepupeTalun UpuBeyennnx 
B 93TOH padore dKCHepUMeHTaNbHBIX J@HHBIX, TAK KaK OHM DOJYYCHH & 
palione C MNOFOCAOUHBIM CTpOCHHeM BepxHeli YacTH paspesa. 

IIpa 6ozee cnowtHOM cTpoenuu cpesbl c OONbINUM KOUM4YeECTBOM cuOeR, 
OYeBUHO, TOVKE MOMKHO PaspaboTaTb aHaJOrMyuHble cuocoOH MHTCpUpeTanun 
SKCHEPUMCHTAIbHOM 3aBUCHMOCTH Yrila BHIXOMA BOJIHLI OT WACTOTH perucTpu- 
pyembix KoueOannit. Jaa oToro mpesxkqe Bcero HeOOxOJMMO pacc4uTaTh cooT- 
BeTCTBylolyue TeOpeTHYCCKUe KPUBHE JIA PasIMYHBIX THDOB CTPOCHUA Cpesh. 
8 nactosmei cTaTbe 9TOT BONpoc He paccMaTpUuBAacTcCA. 


BbLBO JLbI 


Upn upopejennu a3amMytTaibnnlx vabsioqeunii c ucnoub30Banuem pas- 
AMYHHX WACTOTHBIX XapakTepuCcTUK aluapaTypbl OTMeYeNO cIeLywomee: 

1. Msamepenubie 3HaucHUA KayKYMIMXCA YrAOB BbIXOa e NPOMOAbHBIX Hi 
OOMEHHBIX NpPOAOAbHO-NONepeyHAIX MPeCOMJICHHBIX BOJIH He COBNAaAaWT Cc pac- 
WeTHBIMUM BeUYHHAMH MCTMHHBIX YIIOB BEIXONa AJA WaHHOTO celicMoreoo- 
ruyecKkoro pa3pe3a, B KOTOpPHe BBeZeHa NoMNpaBKa, YYUThIBaloMaA RUMANHE 
cBoOosHOl NMopepxuoctTn nabsloyennit. 

2. SHagCHAA KaKYWUXCA YIIOB BHIXOJa BON YMCHbUIAICTCH NpH yBeun- 
yeHoH upeodsajjalomux yacToT perucTpupyembIx KouneOanuil. B upenemax 
uactoT 12—35 ey, IPH KOTOPHIX NpOM3BO/MIUCh M8MePCHUA, 3HAYCHUA e BOJH 
PasIH4HbIX THUOB H3MCHAIOTCA B cpesHem ita 20°, 4TO HeCOMHeEHHO Mpenbiuia- 
eT NOTpeliuvocTH UX OlipejeneHuA. 

O6a haktTa HBNHOTCA CHEACTBUCM BMAHYA HCOMHOPOANOTO CTPOeHAA BepX- 
HEM WacTH paspe3sa Ha KayKyWMecA YIbl BbIXOMa celicMH4YeCKHX BOJH, MOI 
XOMAMIMX CHH3Y Kak B KayecTBe MpoOMONbubIX, TAK HW B KayccTBe NONepeyHHX. 

SaBUCHMOCTH KAKYUNXCH YIIOB BbIXO/a CeHiCMM4CCKAX BONH OT Upeocbsa- 
Wawonlux YCcTOT BOJH MOMKeT OLITL UCHOUb30BaHa WA OlpeqeaenuA 3akoHA 


M3MeCHeHHA cCpefHell ckopoctu V c rayOanolt H. Upu6uaxenuniit cuoco6 nH- 
TepupeTayuu 3aBucumoctnu e (f)c Yeabilo olpesereHuA CKOpocTHOrO cCTpoeHuHA 
cpebl MO*KeT OLITL OCHOBAH Ha COMOCTABNCHRM BCINYMH IPMeKTUBHBIX CKOPO- 
CT€H NPOMOALUbIX WM MOMepeC4HbX BOTH B MOBCPXHOCTHOM CJ0e, BLIYUCICHHBIX 
10 3HaYCHHAM KasKYWIUXCA YIJIOB BHIXOJa BOJH PasIM4HbIX THIIOB, C U3BeCT- 
HBIMM JaHHbIMM celicMOKapoTaka. Bo3sMo+KHOCTh TOYHOTO pelueHuA OOpaTuoit 
8afaul 3aKIIOUaACTCA B COMOCTABACHHH TeOPpeTHYCCKUX MW IKCMEPUMCHTAIbUbIX 
rpagdukos e(f). Bcrarbe upexsovxen Tous cnoco6 uuTepupetalun npu Han- 
Oomee MpoctoM cTpoeHun cpeAb: RB cHyyae COA, Memkamero na NOAyMpocr- 
paHcTBe. 

OTOT MeTO/, oOupeweneHnua V(H) B UpuHtune ananoruyen pasnoBayHocTu 
YCTOTHOLO JACKTPOMALHUTHOLO 3O0li/[MPOBaHHA WepeCMeHHEIM TOKOM, Kora Upu 
HaOWIOJCHUAX B OJHOM TOUKE Mp U3MCHCHUM YACTOTH TOKA NOTywaercA yAedb- 
HAH MPOBOMMMOCTh C/OH pPa3sIW4HOH MOMHOCTH, BbIpaKkeHHOH B AOAAX JJIMHb 
BpomHbt [14]. Hostomy w3yyenme kakyiuxcA yrioB BHXOfa BOTH UpE 
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HacTpolike almlapaTypbl Ha perucTpauMld pa3sIMu4HbxX YacTOT C WeNbIo onpefe- 
W@HHA CKOPOCTHOH XapakTepucTHKH pa3pe3a MO7KHO Ha3blBaTh YACTOTHDBIM 
ceHicMHY¥eCKHM 30HAmpoBaHuem (UC). 

4C3 ananoru4uo Takxte W3MepeHHWO 3aBMCMMOCTH CKOpOocTH OT rayOuHbl 
Ha OCHOBAHHM U3y4eHHA AUclepcHuu CKOpocTel HoBepxXHOCTHHX BONH. OTan- 
yue GWCTOTHOTO CelicCMH4YeCKOrO 30HAMPOBAHNA 3aKNOUaeTCA B CyMeCTBCHHO 
pa3sIM4YHOM XapakTcpe HowyaaeMblIx pesyibTaToB. Hadnwpenna yay WoBepx- 
HOCTHBIMH BOAHAMH MO38BOAHIOT WPOH3BOMHTb WRTerpalbHyW OWeCHKY MOWHO- 
CTH cuoeB Ha GOMbINOM NpoTAKennH, B TO BPeMA Kak Ip YWaCTOTHOM CelicMH- 
YeCKOM 30HJUPOBaHHA MOJKHO NONYAIUTL CBeJeHUA O CTPOeHHRH BepxueH waCcTH 
paspe3a B «TOUKe» HabsIONeHnA, HeMOCpeNCTBEHHO Ha yuAacTKe, THe HpOu3Bo- 
ATCA W3MePeCHHA KarxKYWUXCA YIIOB BEIXOJa BOJH. 

Vismenenne KaxkyUluxcA YrIOoB BbIxXojla ceHiCMHYeCKUX BOJIH Np HacTpou- 
Ke almapaTypH Ha perucTpallMl pasJUGHbIX YWacTOT B JOcTaTCUHO OOJbINIOM 
mamasone MO?KCT ObITh MCHONL30BaAHO JIA ONpeferweuuA CKOPOCTHOH Xapak- 
TePUCTHKH BEpXuell wacTu paspesa Upu celicmuyccKkux uccnepjoBannuax KMIIB, 
1C3 u 8B celicmonsorun. Jlaaq mpoBenenuaA Oosee yBepeHHOH BHTcpupeTaluy u 
HWOBBINICHHA HAajleKHOCTH WOMYAUACMOTO CKOPOCTHOTO paspesa CpeAbI WeTeco- 
oOpasno KOMOmHNpOBaHHOe UMCHONb30BaHue JaHHBIX OO yruax BHIXOJa Upo- 
WONLHNX H OOMeHHHIX BOTH. Kpome Toro, 3TO MOMKCT TATb HEKOTOPHe CBeeHHA 
quia S6omee NOMHOH XapakTepHCTHKH pa3spe3sa, HallpHMep, OTHOMeHHe CKOpoc- 
Teli MpOMOMLUBIX WU UOMepeCdHHX BOJH B cpeje. 

B yanbuchinvemM neoOxXoqMMO HaKOIWJcHHNe IKCHEPHMCHTAIbLHLIX JAaHHHX oO 
B3ABMCUMOCTH KasKyWUXCA YPIOB BEIXOa CelicMHYeCKUX BOTH OT NpeoOdsafa- 
WuX WCTOT BOTH JA PalOHOB C Pa3sIM4HHIM CelicMOTeONOTHYCCKHM CTPOeHH- 
eM, a TakxKe paspaboTKa BOMpOcoB HHTeplpeTaluy JIA OoNee cUOMHOFO CTPOe- 
HHA paspesa. 
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1959 e. TPY bl HHCTHTYTA DH3BHKH SBEMJIH A\3 6 (173) 


H.C. Bepa3aon 


HEKOTOPBIE BOITPOCbI MHTEPIPETAWQUM TOMOrPA®OB 
OBMEHHDIX OTPAsSKEHHBIX BOTH 


Ii peqnoxkenb coocobst oupefeenna ckopocteli Vg pactipocTpanenua Ho- 
Hepewibix BONH TO roforpapaM OOMeHHHX OTpasKeHHbIX BOJIH B Ci1yyae OJHO- 
cnownot mu AByciownol okpHiBaiomelt cpenn. Ilpu DomMomM tpeqnokKexr- 
HHX CHOCOOOB OAHOBPeMeHHO MO?KHO OpefeuMTb THO saperucTpHpoOBaHHbXx 
oOMeHHEIX BOH. IlpuBefeHhIE UpuMepH paciwn@popanuA THOOB OOMeHHEX 
BOIH H OUpefenennaA cKopocted Vg Mo 9KCMepMMeHTAaJIbHbIM rojorpadam 
OOMeHHEIX BOJIH. 


CelicmnucckKHil MeTO, OTPaeKeHHEIX BOJIH B CTO COBPeCMCHHOM Bue OCHOBAR 
HA PerucTpalun MPOAOALHHIX OTPayKeHHHX BOMH, COOTRETCTBYIOMIMX pa3zIN4- 
HHIM TpaumuaM pa3yena. OqHako, HapAy C NpOAOMEHIMM BOAHAMH B pase 
cuyyacB Ha 3alMcax oTMeyaloTcaA uo OOmMeHHBIC (IpOONbHO-NONCpewHble) OT- 
paskenubte Bon. Usyuenue w MCNOAb30Baune YKasaHHHX BOAH MOMCT 3Ha- 
WATCILHO PaCIIUPATh BO3MO/KHOCTH MeTO]a OTpayKeHHEX BOTH, HOROGHO TO- 
My, Kak w3yycHue OOMeHHHIX UpestomMmenHHX BotH Tana PPS (IO. lH. Ba- 
cumbesnm [1]) yate B HacTOAIee BpeMA PacUIMpHJO BOSMOJKHOCTH KoppesA- 
INWOHHOTO MeTOMa IpeMOMIeCHHHX BOIH. 

Tleppoi pa6oToll, ciemuaibHo ocBAmeHHOH oOcyKAenuIO Bompoca 06 
OOMeHHEIX OTpasKeHHBIX BomHax, ABanach cratpa TI. A. Tam6ypuena [2]. 
B yKa3annoit padote na OCHOBaHUM JaHHHX TeOpuan WOCcKUX boIH HW pusn4zec- 
Kux cooOpakennii Ohm paccMoTpeHH ycroBua, OnaronpuATuble Waa Bos0yrK- 
eHUA MW perucTpanun OOMeCHHEIX OTPaxKCHHEIX BOJH M NOKa3saHnO, 4TO OOMCH- 
He BOJHE MOryT OLITh UCHOAb30BaHH ApH celicmuyeckol pasbenKe. B pabote 
10. B. Pu3nuueuxo [3] npenaomenbt cnocoOnl NocTpoexaA paspe30B No rojio- 
rpadaM OOMCHHEIX OTPavKeHHBIX BOJH, OCHOBAHHHe Ha MCHONL30BaHUM MeTONa 
none Bpemeu. II[pu stom UpesuouaraeTcA, YTO CKOPOCTH MpOMONIbHEIX H TO- 
IepeaqubiX BONH B cpefle M3BeCCTHH. 

B pa6ote Puxkepa u Jiuna [4] npupegenn oKcnepuMeHTaIbuble NomeBbe 
mannble nO perucTpalun oOMeHHEIX OTPasKCHHHIX BOIH IpW TOMO TropH30E- 
TaJIbHBIX HA3KOUACTOTHHIX CelicMolpuemMHukosB (coOcTBennaa aactota 1—1,0 27). 
O6mMenHHe BOTHEI OblNM BaperMCTPHpPOBaHEI Ha paccTOAHMAX,  paBHBIX 
qBotnol usu TpowHol rmyOnne oTpaxKalomel rpaHnilb. B cratbe oka3ano, 
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"TO, perucTpupyA OOmennbe Bonn Toa PS, MoxmHO u3yuaTb peskue rpaHu- 
UbI pasiela cKopocteli, 3aaerawnme NOX TOMMeH phIXJbIX OTIOMeHHH. 

B padote E. MU. Tanpnepuua [5] moxasano, 4ro oTpaskeHHble BONHBI, I10- 
WepeqHble B MOc1equch wacTu NyTH HB, NO-BUAMMOMY, OTHOCAINHeCA K OOMeH- 
HBIM BOJIHAaM, OTMe4AIOTCA Ha HCOOMbIUAX PAaCCTOAHHAX OT NYUKTA B3pHIBa U 
B pAjle ClywaeB ABNAIOTCA OCHOBHOM NpHInMHOW HapylWenuA KOppenAluU Upo- 
ONbHELX OTPasKCHHBIX BOJH. 

B padotax no Moj\campoBauMio celicMM4YccKAX BOMHOBHIX MporeccoB (Ha- 
npumep, [6—8]) rake ormeyaeTcA HammaMe OTpaxkeHHEIX BOTH Tana PS, HO 
noxpoOuo oco6cHHocTH 9THX BOH WoKa eme He U3yY4CHH. 

TeopeTuyeckue mcceoBaHuaA B OONacTM pelieHuA DuHaMM4ecKkux Ballay 
TeOpuu yupyroctTn, onyOsmkKoBaHHble B TocaeyqHee Bpema [9, 10], noKasann, 
4TO OOMeHUBe OTParKeHHble BOJHE MPM pesKUX PasNIM4YWAX B CKOPOCTAX KOH- 
TAKTHPYIOUAX Cpe MOFyT OONAaaTh 3HaYATCIbHOM MHTCHCUBHOCTLIO, B pape 
caywaeB COM3MepHMOlH C WHTeHCHBHOCTLIO MPOMONbLHHIX OTPasKCHHHIX BOJH. 
OTH pe3syAbTaTH HECOMHCHHO CTHMYAUPYIOT Jlalbueliliue IKcIepUMeHTaJ buble 
HccelOBaHHA O B3y4YeHHO OOMCHHEIX OTPasKeHHHIX BOJIH H WX MUCHOMb30Ba- 
HHO B celicmuyecKoH pasbeyKe. B HacToamyee BpeMA Takue IKCIeEPMMeHTAIb- 
He HCCIeOBAHHA MpOBOMATCA B OTeNe celiCMHYeCKHX METOMOB pa3zBeqKn 
Unctutyta da3suku 3eman AH CCCP. Jina autepmperanunm okcnepumMentans- 
HBIX JaHHHXx HCoOxosuMO paspaboTaTL MeTOJIbI, MO3BONAIOMIMe ONpeeIATL 
TUM SAPeTHCTPUPOBAHHEIX OOMCHHBIX OTPAaKCHHbIX BOH UW BHYMCHATL CKo- 
pocTH pacupocTpanenua HonepewbixX BOH 00 4x roforpadam. B uacTroaueii 
CTaTbe Take CHOCOOH UpeNoKeHE WIA HEKOTOPHIX MpocteiimMx cxryuaes 
CTPOCHHA Cpeybl HW NPUBeeHEI NpAMepbl MX OMpOOoBaHUA Ha UOMeBHX 9KcCHe- 
PUMeHTAIbHBIX JAHHBIX WO perucTpayuM OOMeCHHEIX OTPasKeCHHHIX BOJH. 


§ 1. OB JODERTHBHBIX CKOPOCTAX, OMNPETEJIHEMbBIX 
IO TOJOTPAMAM OBMEHHBIX OTPASKEHHDIX BOJIH 


PaccmotpiM culyyai OHOM TopHs0uTaIbHOM oTparKalomei rpanunn M, 
NOKpbITOH OFHOpOHON cpeyoit MompocTh1 H co ckopocTbio pacipocrpaue- 
HHA UpONOMbUbIX BOIH Vp w Monepeanpix Bonn Vg. Iycts c sro rpauu- 
Wel CBA3aHO BOSHMKHOBeHHe OOMeHHBIX OTParxKeHHEIX BONH Tuna PS. Tpaer- 
Topnx OAB nyse soit BoNHE WoKasana Ha dur. 1. Yrast a u 8 nayeuna 
H OTpPasKCHHA B OTOM CJLYWAe CBA3AHbI 3ABMCHMOCTHIO 


sin 3 ~ Vg” 





V 
sIn @ P (1) 


llokaskem, 4TO BpemA mmpobecra BONHBI 10 VTOI TpackTOpHM coBMalaer ¢ 
BpemeHeM lpobera OTparKeHHOl BONHDI B ABYCIOMHO NOKpHIBawUe cpere, 
COCTOAICH W3 COCR CO CKOPOCTAMH pacupocTpaneHMA yipyrux BOJIH, paB- 
upimMu Vp un Vg mw ONMHAKOBLIMM MOUIHOCTAMH, papubimu Hf /2. Ha our. 1 
MpopeyeM TOpH30HTambHyi0 amHmO NV Hwa nonoBuHe rayOunn H 3aneranna 
rpanunpt M. Ilycrh ora nau npeycrapnaer co6om BepxHiow rpanuny B 
JIBYCIIOMHOM cpee; CKopocTh sBpume rpanunet VN nupumMemM paBHol Vp, a nwKe 
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cee —Vg unm HaodopoT (ilepemMeHa NOpsAyKa cyioeB He BIMAeT Na BesIMIWHy 
BpemcHn mpobera). TpaekTropua oTpaskeHHOW BOOTHE, MpomexMel acpe3 WBy- 
CHOHHYIO MOKpLiBafolly!o cpey, upeycrasutca woMaHolt OCDEB. Ha rpa- 
Huiie N psonwHa umpenomutca, w yrom, o6pa3yemblii MyyoM ¢c BepTHukabD, 
COrmacHO 3aKOHY IpesOMMeHHA, ONpeseUTCA 3 yCNOBMA 


sin By = sine 's (2) 
l - Vp ) 





Tt. @. yroa 8, paBeH yrily oTpaskenua B, oupelqenaemomMy u3 paBenctsBa (1). 
Orcioga cienyet, aro orpesok CD paneu otpe3sky BJ, orpesoxr CA pasen 
otpezky LB, a orpe3sox AJ — otpesary ED. 
CuelopaTebHo, BpemaA upobera o6mMeHHON 
nouHnE PS no nytH OAB pasno sBpemenu 
upo6era BomHnEE PSSP no nytu OCDEB 
BYCJIOHHOM cpeye, cCocTOAMed U3 IIByx 
CJOCB OMHAKOBOM MOMIHOCTH CO CKOpOCcTA- 
MM, papHpwMu Vp wu Vs. oddekrapHaa 
CKOPOCTh, ONpenzenAeManH 110 rogqorpady 06- 
MCHHOM BOJIHB, WouAHAa OBITh paBHaddper- Dur. 1.Tpaekropun syseu o6men- 


rpady BOuaH B Cilydae TBYCAOMHOW CpeAH. ot moment ‘pent (OCNEB). 
V3 padotrn [11] u3BecrHo, 4ro upeyzen- 
HaAd odertuBpHad cKopoctbh V9 B JBycaoH- 


HOW cpejle BbIpakKaeTcA PopMyJon 





Be ota: V? i -+ mn 
BU Wt era (3) 
ar 
ie m-—-OTHOWICHHe MomHocTelt o60mx cu0eB, n— OTHOWeHMe ckOpocTen, 
a V,—cKopocTb B BepPxHeM CJloe. 
B paccMaTpuBaemoM culy4ae Bom Tuna PS’, pBermunna m= 1; Vi=Vp, n= 


V 
s 

~ y—-Tlogcrannan ora BHpaskenua B PopMy.ry (3), mOayaHM caezyronyro 
P 

3aBHCHMOCTh MGKAY BeIMYMHAMH: 


Vog mas VViVs (4) 


T. @. B cAyuae OLHOPOMHOH NoOKpHBaloMmel cpexh appeKTUBHAAH CKOPOCTh, 
olupeylemAemMaA 10 Toforpady oOMeHHOHM BOAHEI, paBHa cpesqHeMy reomeTpu- 
WeCKOMY M3 CKOPOCTCH DpOAFONbBHX W WoWepeqHHX BOTH. 

Mnuoeocaotinaa cpeda. ipa nomomm nocrpoeHuii, aHaTOrHYHEIX CeNaHHEIM 
Ha dur. 1, MO#KHO NOKa3zaTb, 4TO B CJyYae MHOTOCIONHOM NOKpHBalonlel cpe- 
WH TpaekTopun AyyeH OOMeCHHHIX OTPaKeHHHIX BOJIH pa3IM4HbIX THNOB, acHM- 
MCTPHYHe OTHOCHTCNLHO BeEPTHKAIbHOW OCcM, MpoOxoAneH wepe3s TOUKY oOT- 
PaKeHUA, MO?KHO Upe[cTaBUTb B BALE TpaeKTOPUH, CUMMCTPHUHHX OTHOCH- 
TCNLHO YKa3aHHOl ocnH. ITM TpaeKTOPUU COCTOAT H3 TAKMUX Ke OTPe3KOB, Kak 
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M pealbHas TpaeKTOpHA, TOMbKO crpyunupoBaHbl B HHOM TopAAKe. Bpemx 
mpoOera pu 9TOM, eCTeCCTBCHHO, COXpaHAeTCH HCH3MeHHHIM. Uncao cr0eBs 3B 
PUKTUBHOL cpele, ANA KOTOPOM CTPOMTCA CHMMCTPH4HAA TpaeKTopuA, Oob- 
wie, %eM AIA pearbuoll cpenn. Byfem kb jlanbucliiem cxeMy CTpoeHBA 9TOK 
PUKTHBHOM CpeybI HAsLIBATb M3MeHEHHOH MoseubIO cpeyb. Ilycr, o6mee an- 
CO CIOCB B peanbHoli cpefle, MOKpbIBalOMCli OTPakaloulylo rpaHuyy, paByon. 
Ilycrh 8 k cnonx BoNHA pacipocTpanscTcA ua OHO! YacTH CcBOoero TyTH 
(HalpuMep, OT ACTOUHMKA JO OTparkalomel rpanuitbl) Kak Wpoolwbuasv, a na 
apyrol wactu mytu (HanpaMep, OT OT- 
paskalomell TpaHuubl K WpMeMHHKy) Kak 
monepeaHas. B ocranbupx n—k coax 
THI BOJHHI Ha oOe@HX YWacTAX ee NYTH 
oywHakos (pur. 2). B stom curyuae na u3- 
MCHeHHOM MOeIN Cpeybl Kaykbl t-it 
CIOM, B KOTOPOM THM BOJIHBI OCTaeTCHA 
H€H3MCHHBIM, OyjeT TaksKe 1pescTaBIeH 
OHMM cloeM c Hpucyuich emy ckopo- 
cTbi0 V,p> au V,,— B 3aBMCHMOCTH OT TO- 
ro, pactipoctpanseTcA JM B HeM BOJIHAa 
(rr. 2 'Tpaextopyn ~ ceicmmueckux Kak TpoqonbHaA WAH Kak Tonepewtnan. 
ayae oOMeHHOM oTpaxeHHOit BoHE ©6060 amaprit l-lif caoli, B KOTOPOM THIE 

B MHOTOCAOWHON peanbHol cpe,te BOUHbI Ha OOOMX yuacTkax MYTH pa3asin- 
(OABCDEJ) iB W3.eHeEHHOH MOoyenN 

epertt (OKLMNR QSTW.J). 4eH, OyneT UpescTaBIeH JBYMA cJIOAMM 

C MONM[HOCTHMH, paBbHbimy l/2, 4 ckopocTa- 

MM, paBHbimMa V,puV,g. B peayabtate 

H3MeHeHHaH MOMelb Cpejibl BMeCTO Nn cJIOeB OyfeT comepmaTh n -}- k cnocn. 

IPPCKTUBHAA CKOPOCTh OOMEHHEHX BONN, pactpocTpanAOMWAXxcH B Peabo; 

cpefe, OyfeT paBHa odPeKTUBHOlL CKOpocTH BOJH B U3MeHeCHHOM mojedu 
cpejb. 

Takum oOpa30M, 3afata OllpexenenuA adeKTMBHBIX CKOpocTeH 0 rofo- 
rpadamM oOMeHHBIX OTPaxKeHHbIX BOJIH CBefeHa K 3ajylauc ompefzenenua odder- 
THBHBIX CKOPOCTeM OTpasKCHHHX BONH B CJIOMCTHIX Cpemax, KOTa B KaxKOM 
43 CIOe€B BOJIHa Ha OOeHX FTacTHX CBOerO NYTH PactpocTpaHACTCA C OMHAKO- 
Bol cKkopocTb. /laHHaA 3a2a4a XOpPOMO M3BeCTHA B MeTOJe MPOMOMbHHX OT- 
paxkeHHbIX BOJIH — pa3paboTaHE! cnocoObl oupeleienuA o@eCKTHBHBIX CKO- 
pocTeH B MHOFOCJOHHHX cpekaxX MW WCCIeOBAHbI BO3MO7KHOCTH HX UCHOb30- 
BaHHA WIA onpefenenna rayOuH {[11]. Ira cnocoOh MoAHO UPMMeHATS M IIpH 
wHTeplipetallan rosorpamos OOMeHHBIX OTPasKCHHHX BOJH. 





§ 2. OB OTHOMEHHM BPEMEH UPOBETA OBMEHHBIX M TIPOJOJIBHBIX 
BOJIH, COOTBETCTBYIOMMX OLHOM HW TOM WE OTPARKAIOMNEM TPAHMILE 


B cmyyae TopH30HTaIbHOll oTpanatolfcit TpaHAMbl, 3aneraiomen 0} 
ONHOPOAHOM WOKpHIBAIOMell cpesON, BpemMH Ipobera MpoAONbHOM OTparxKeHHON 
BOJHBL OT MCTOUHNKA 0 NPWeEMANKA, pacnoMoKeHHOrO Na PaccTOAHHM ZX OF 
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i 


ee 


ACTOUHHKAa, BbIpaKaetcA PopMys10u 


4H2 2 " 
t (PP) = Vo a (5) 


Bpema upoGera oOmMeHHOM BONHEI MOMMHO Mpe{CTaBATh B TAKOM 7Ke BHC, 
Kak BpeMA 1poGera BOUHBEI B ABYCJIOHHOM cpese C apPeKTHBHOM cKOpocTLHW Vag 


4H? 1. x 
t(PS) = —— (6) 
| Va V . 
rie Hy =HAi+y7), 1= jo —- OTKIOHeHHeE 9PMeKTHBHOM CKOpOCTU 


ot ckopoctH V,», 10 BepTHKan. 
Ornomenne pennann ¢(PS) a t(PP) Momo npecTaBaTb B Bae 


- c x ‘|2 
ues yf ECE Ve ayy gt |/ +l ora] 
(PP) LH? 4 2 Vs VV e6 "ear 

\2H | 


(7) 


lIpa x= 0, 7. c. y IlyYHKTa B3pblBa, oOOMeHHaA BOmHA PS we moet ObITb 
3aperucTpapoBana, TAK Kak pM HOpMaJIbHOM TakeHuM Ha OTparKalollylo Tpa- 
HWY WpOLOMbHOM BOMHEI WoMepeyHaA OTpasKeHHaA BOTHA HE MO/KCT 06pa3o- 
patpca. Benwanna f,(PS), KoTopad Moet ObITh HaMMeHa NyTeM MHTepiosA- 
Wu MeKLY [BYMA BeTBAMH roforpada, pacilOO/KeHHBIMH 110 o6e cTOpoHE 
OT IYHKTA B3pbIBa, BLIpaskaeTca PopMysiou 


cH (At | 
t, (PS) = — , (8) 


[lua upomonbHOw OTpasKeHHOM BOJIHBL BeMIMHA Cy (PP) umeeT Buy 





2 
Oruomenne 
to({PS) __ Vp 
1, (PP) = (4 ar x) Veg ’ (10) 


T. @. paBHO MHOMMTeMIO, CTOMMeMy Mepe_ palwKasioM B BbIPaKenun (7). 
CnenospatesbHo, (7) MO*KHO pelcTaBATb B BHT 


t(PS) __ t,)(PS) 
LtP PY) 4 (PP) 2? 








(11) 


2 


| a; ee eee oe 
= iV t+ Loria] | 
t+(sH) 


Paccmatpapan paccronnua x<H, YA KOTOpHX B Cily dae By CHOHHOH- 
CpeqH MOMKHO cuutTaTh V,g=const [14], pasmarad IHCIMTeIb M 3HaMeHATeCIIb 
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apy a eh 





B pajlbt MH MpeneOperad BBUY Mx MaHOCTH 4eHaMM, B KOTOpEIe of BXOMMT 


B CTeneHAX BBbINe BTOPOH, MONY4MM CHeAyIomec BEpamenne MA g: 


14-5] i 
+tlonrea| 


1+ (ar) 


\ 


q= (12) 


| V 
Jus o6bIHO BCTpeYaloOMfAXCA B peabHEIX cpeax oTHOMeHHIt q= fan = 
S 


BeMamHa yQ6%. pm «=H un xy -= 6%, q = 0,99. Cnegosatenbuo, 
€ TOYHOCThW OCTATOYHON JIA WpakTM4yecKMx Tee, MOMKHO CUMTATb, ATO 
qin 
t(PS) _ t, (PS) : 
t(PP) =~ i, (PP) ° (13) 





faxum o6pa3om, ollpefenaa m0 rogqorpadam UposonbHHx uw VOMeRHEIX 
t (PS) 





ROH ReWAIMHY T(PPy? MBI TeM CaMEIM © JOCTaTOYHOM TOUHOCTHIO onpejeA- 
ty (PS) 
eM H BeNMUMHY in (PP) AvadOrM4HEIM MyTeM MOKHO 0Ka3aTb, YO BEIpa- 


Keune (13) cnpaBenumno uw B cayyae MHOrocNOHO;t cpeib, nOKpHBalonen 


sth coe ty (PS) : 
oTpakKatwulyio rpanuny. Bennwunua ataa B WaibHeliniem OyaeT HchoOubaORA- 
0 


Ha JUIA OUpeteeHHsA THIOB OOMeCHHBIX BONH B HeKOTOPHX clyuaAx. 
OrmeTHuM TakKe, 4TO B cuyyae mpepuBucroit Koppensannu o6mMennEx 





| P 
BOJIH HpaKTHyeCKOe MNOCTOAHCTBO OTHODIeCHHA oe ipH H3MeHenunH xX oO 


BeIMIMHb! nNopaqKa ff Moker ObITh ACHONS30BaHO ANA UNeHTHpUKAaNUA 06- 
MeHHBIX H MPpOMONbHEIX BOTH, COOTBETCTBYIOINMX OTHOM MW TOM %ke OTparKat- 
men rpanune. 

B cnenyroumx uaparpadax paccmarpnsaerca Boupoc o6 oupeyenenuu 
CKOpoctell pac pocTpaneHuA NONepeyHHIX BOIIH [WIA HeEKOTOPHX THUOB cTpoe- 
HUA CpesH. 


§ 3. OMHOPOJHAA TOKPBIBAIOMAS CPEIIA 


Ana oOMeHHEIX BoH Tana PS op pentupnaa cKOpocTh Veg BEIpaKkaercu 
opmyson (4) w, cmexoBatembHo, cKopocth Vg mouepewHHx BOTH HMeeT BHT 











Ve 
Vea. 14 
Vp ( ) 
Vp 

OtHomeuve k = . CKOPOCTeH MpOOUbHBIX HM MOMepe4HEIX BOJH MMeeT BUI 

Vp \2 
r= (92) : 
- (15) 


CuefqopateibHo, ecm w3BecTHa CKOpocTh V p IPORONbHEIX BONH uw opeKTUB- 
Hana cKopocTb Vig, TO MO*KHO OUpexenuTb cKopocrh Vg NONe€peYHEIX BOJH. 
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‘Cxopoctb Vp MoKeT ObITb oUpeseneha 0 royorpadaM UpOOJIbHBIX OTpa- 
SKCNHLIX BOJH WIM UPH NOMOIMM celicmMuyecKOTO KapoTaka CKBa7KTH. 
B peasbunix cpelax cpeuan cKopocth Vp MpOONbHBIX BOIH O6LINHO BO3pa- 
eraer ¢ ray6nnoii. [lia mpapuapnoro BEOOopa cKopocTH Vp, HeoOxoqHMMOoK 
A oupesenenua cKopoctH Vs, WpedBapHTesbHO HY?KHO OlipeeINTh ray 6u- 
ny Af sancraHMA oTparkKalolielt rpanwuy, KOTOpOH cooTBeTcTByeT BomHa PS, 
Pny6una H,g Mover ObITb ollpeyenena no OObUHBIM ciroco6bam, MCHOoub3ye- 
MBIM B MCTOJ[€ MIpOJLOIbHBIX OTPayKeHHEIX BONH, ecm 3ayaH rojorpad oOmen- 
NOit BONHEI M 10 Hemy BEIMCHeNa s*denTHBHad cKopocTb. IIpH stom ompe- 
ylenmactca He ucTHuHuan, a sp heKrupnaa ruyOuna Ag, OTMMGAIOWaACA OT 
HCTHHHOW Ha BemmunHy x [11]; ama oTHOMIeHHH ckopocTeH NpOONbARIX H 
NoNepe4wHEx BOH hk = 4,6— 2,0, o6srano BCTpeyaONIMxcAH B FOPHHX 110- 
pomax, y usMensetca or 3 go 6%. HockonpKy yKa3anubie BemMaMHb Ne- 
2KaT B Hpesiesax TOYHOcTH oupefencHuA Vg, OOBIHHO ROCTHVKHMBIX Na mpak- 
TuKe, TO MOPKHO B OllpeyencHHyio BenmuNAy H,g BBeCTH HCKOTOpyo cpej- 
HIOIO HONPABKY Yop HM TaKHM oOOpa3s0M onpeesHTb HCTHHHY!0 ruyonny HH. 
3nan H, no rpaduny Vp = Vp(H) momno onpezeanth cKopocth Vp mpo- 
JIONDHELX BONH JO TpaHMiH, OT KOTOPol Nowyyena OOMeHHAaH BONA, a 3aTeM 
10 dopmynam [14] u [15] Beruncuute Vs ut &. 

O moutnocmu onpedeaenua omnowenua k cropocmet. Jiu OWCHKM TOUHO- 
CTH B ONpeyeneHuM BenMUnHE k MO*KHO TlyTeM AnppepeHIMpoBalnA BHIpaKe- 
nua (15) nonyaMTh cHeqyiomlyo HopMysy AIA OTHOCHTeAbHON NorpeulHOCTH 
Ak 


k 


Sl Vee 


‘ AV AV 
P ad (16) 


Ak 
Vis dopmynu (16) BuqHo, YTO BenMaMHAa 4— 3aBUCHT OT OTHOCHTEIIBHBIX 


OrpeHOCTCH B ONpeleienuM BewIMH Vp u Vog. B nand6onee neOnaronpH- 
AVp — Vag 


—— HW —~— HMeWT pas- 
Vp Vo0 P 


Ak " 
JAMGHbIC 3HAaKH, aOcojloTHaH BeMUNHAa i pabHa YABOCHHON CYMMe abdco- 


AV, Wag AV p 
nun ——“. Tak, Hanpumep, mpm ——-=3%, a 
Vp Vo0 Vp a 


AV Ak AV 
op = —7%, oad 20%. B srom ciryyae, ecm 3HaKM omMOoK eM 
Vien Vp 

AV 


Ak . 
ye OAMHAKOBE, aGcOMWTHAd BeIMIMHA —S— paBHa YBOCHHOM pasHOocTHA 
ap 


adcONIOTHEIX BenuunHH owMOoK. JIA IpuBeqeHHoro BbIWe UpuMepa, ecu 
AV AV Ak 
P ¢ 
sHakH —— H =" O/[MHaKOBBI, al = 8%. Takum 06pa30M, OTHOCHTEeJIb- 
P ad 
HEC OMMOKH B OLlpesesennn BemnMunUB k HecKONbHKO OOJlbMICc, YeM OTHOCH- 
TCILHHe OWMOKM B ollpexenennu osp@ekTMBHBIX cKOpocteil no roforpapam 


NPOJONbHEIX OTPaKCHHBIX BOJIH. 


ATHOM CJLydae, HOPLa OTHOCHTeEJIBHEIe NOTpeninHocTHv 








JILOTHHIX BeJIMIHH 
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§ 4. OJHOPOAHAA CPEJIA, B KOTOPOM MMEETCA TOHKHM CON, 
ABIAIOMNMNCA TPAHHIEM OBMEHA 


Ilycth B OfHOpogHOH cpeye, NOKpHBarIomei oTpamaimyio rpannny M, 
MMececTCA TOHKHH con L (dur. 3), upakTM4cckM He BIIMAIONIMA Ha BeIMaNAE 
cpeqHUx HW apPeKTHBHALX CKOpocTel, HO pM UpesoMuenuu Ha KOTOPOM MO- 
KET MPOMCXOMUTh U3MCHCHHe THMa BONHEI. PaccmotpumM Bompoc 06 onpefre- 
JICHMM THIOB OOMCHHHIX BOJIH B TaKOH cpeye Hw 06 ompenenennu cKopocrTels 
pacupocTpaHeHHsA IOMeCpCuHBIX BOJIH. 

Wiz Bcex BO3MO/KHEIX THIOB OOMeCHHEIX BOJH, pacipocTpaHAIOMAxca B. 
AHHOM Cpewe, MBI paCCMOTPHM TOJIbKO ClleLyIolMe BONHBI, paciipocrpaHan- 
IHeCCH OT MCTOUHMKA B KadecTBe MpOMONbHEIX H WOLXOAAIMe K celicmorpa- 
pam B Ka4ecTBe LOoNepeyHHx: a) PgPySyS,; 6) PpSyPaSs; 6) PySgSgSg;. 





M 





Mur. 3. Tpaektopyu <sayveii oOmMennerx oTpaxkeHBHIX BOUH pH Hanne 
B OJHOLOAHOH MOKPEIBAIOWel cpexe TOHKOTO cnoA L, Ha KOTOPOM IIpont XOMUT 
M3MeHeHHve THA BOJHEI. 
a—tTpaeKTopna ay4eH BonHH P,S,> Sy, B peambuo cpeye (OABC) u B HaMeneHHOM MOEN Cpenn: 


(ODEJKC); 6 —Tpaextopnu nyvet P,P,PyS, B peanbuot cpege (OABC) mu B u3MeHeHHOM Monee 
cpenn (ODEJKC),. 


e) PyPyP,S;. VWaaercet «ny 4 «H) OTHUCHTCA COOTBETCTBEHHO K cpelam, pac- 


HOJIO#KCHHBIM BEING WH HWKeE TOHKOTO CJIOA, NpHYeM, MO YCOBMIO Vp, = Vp, 


u Vs, =Vs,. Bpema npo6era sonun trma P,P,SyS, paBHo BpemeHu mpobe- 
ra Bomub! P,S;,PyS,, H, COOTBETCTBEHHO, paBHbl opeKTMBHLIC CKOPCCTH, oOlpe- 
WKeIACMbIC TO HX roforpadam. Cnyyat Bonn Tha P,P,S,S, ananormuer 
PpaCCMOTpeHHOMY B IipebyineM Naparpade cayyato BomHH tuna PS B osHo- 
ponHol cpeze. Llostomy B yambHeimemM MBI OCTAHOBMMCA TOMbKO Ha Byx 
OCTAIbHBIX THNaX BOUH PS ySyS, WH PpPyPySs. 

B cnyyae Bonu tTunon P,S,S,S, uo P,PyP,_~S, W3MeHeHHEIe MoneIM nO- 
KPHBaOMlel Cpelbl MO*KHO MWpeACTAaBUTh B BAC [BycOMHEIX cpex (pur. 3a, 6) 
C PpasIM4HbIM OTHONICHHEM m MOIIHOCTeH CoeB, B KOTOPHX BOHa Mpoxo- 
{HT B KavecTBe NolepeyHOW M B KauecTBe Npoxombyon. Wycth rny6una Ton- 
Koro ciom papHa Hz, a riyOuHa orpaskawmei rpanuon H = H,+ Hy, rae 
Hy — MOMHOCTL COA, Baneraromero mo TOHKUM cooem. O6osna4yaA Ha H3- 
MCHEHHOHN MOJ[@JIM CL@Ibl MOMHOCTH TOM, B KOTOPBIX BOJIHA pacupoctpa- 
HAeTCA B KayecTBe NOMNepewHOH MW B Ka4yeCTBE IIPORONbHOM, COOTBETCTBEHHO 
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aepes h(S) uw h(P), MoO 3anncaTb clelyomwe BpaKeHnA JIA OTHOME- 


“ hs) , 
HUA MOIMHOCTen m= -—s~: 


h(P) 
ponna P,SySy5s5 


oH, +H, 
m=, (17) 
ponna P,PyPuSs 
H 
. (18) 


TA ae 


IIpenenpuaa oPeKTHBHAA CKOPOCTb JIA BOWE o60nx paccMaTpHBaeMBIx 
THNOB BLIpasHTcA PopmMyson 
1+ 
Vig = Via (19) 
Vp 
rye aes a m B 3aBHCHMOCTM OT THA BOJIHBI BbipaKaetcH (bopMyjlaMH 
(17) naw (18). 

Fenn momoeenne B pa3pe3e TOHKOTO CJIOA, ABUJIAIONICTOCH rpaHnien 
o6mena, HeM3BeCcTHO, TO pH 3aqaHHBIX BeMIMHAaXx Vp u Veg B BHpAaKeHhh 
(19) mBa HeM3BCCTHEIX — Mm i k, , CneqopaTesIbHO, OHO HeOCTaTONHO JWIA 
ax oupenenenna. Jina onpeeneHHA HCKOMBIX penmnuunH mu k HeOOXOHMO 
K ypaBHcnmo (19) mpHdaBNTD cle OHO YypaBHeHHe, cBAsBIBaIoNee RBeJIAUH- 
anmuk. C stroit mestbio paccMOTpHaM OTHOMMeHHe BpeMeH mpo6era o6men- 
HbIX HW UPOMONbHBIX BOTH, OTPAasMBINUXCA OT OLHOM HW TOL me pair pa3- 
jena, 3auleraiolici HWKe TOHKOTO COM Ha rnyoune H = H, + He: 
ty (P, --- Sp) 

ty (PP), 
peHwA BpemMcH mpoG6era ft, OOMeHHEIX BOJH P,SySySp W PyPyPads UM upotomp- 
wot Bonnet P,PyPyP, (unm coxpantenHo PP), cooTBeTCTBYIOMMx OJLHOW M 
Toil 2Ke TpaHMe pashesa MOPKHO MOMYINTh ciety rwoule COOTHOMeHAH: 


dna corn PySySyS,y HW PpPyPySs. U3 pacemot- 





Omnowmenue 


ty (PSS Sp) H 


BY BY HB B : , 
—| (PP) 2QH,+H,) (1 + mk), (20) 
ty (P,P yP yy) _ A, 4 

i,(PP) 2 (Hy + Hy) ™ onl (21) 


Tlonpsyach dopmynamu (17) u (18), MowHO BbIPAKcHHA (20) wm (21) mpea- 
CTAaBNTb B Bue OMHOTO BbIpaKeHHA 


ij(PP) m-+1- 
tn (P, --- Sy) | ” | 
Bennunna —T (PP) —b, Kak uoKa3aHo B § 2, MOHKeT OBITh Ollpeenena 
0 


uo roxorpadam. CnefoBpaTembHo, B QONOMHeHHe K ypapnenmio (19), MomHO 
3anueaTh ypaBHeHHe 
mk + 1 
m+1 





=b. (22’) 
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V3 wpyx ypapHeuniit (19) a (22") Momuo onpejenuTL wem3Becrunie m um k: 


b—1 
K = {r= ah? 


on. OL — ab) (23) 


ab? — 1 


? 





; : Vp : 
Mle a. : | V ; 


Llo Besiunie m Mowtio OnpenesMTh THI OGMCHOII OTpasKeHHOn BosHb. py 
m<1, h(S) <h(P), u Boma oTnocntca k THUY P,P, PyS,. Onpenxenup ro 
BpeMCHH IpNxXo1a BOJHE H NO BeIHUMHeE odPeRTHBHOI cKoOpocTH rauy6nuy 
H = H, + Hy orpamatoueit rpanunst, MomxHO 10 dopmyne (18) onpenenntp 
vaiyOuny Hy, rpannnpt oOmMena B IOKpbBaiomjcH cpeze. Ipa m>1 ponna 
OTHOCHTCA K THY PySySpS_ HW, Wocse onpeyescnua rayOnun H oTparKato- 
Wet rpannn, riyonua Hy rpannner o6mena Oupejemutca m3 hopmyspr (17). 
Hakonen, cayyuait m= 4 cooTBeTCTByeT THIy BomHbt P,P SyS, wnn, coKpa- 
meno, PS, 

Takum 06pa30M,WenouEsys BEMIMHEL 9ddCKTHBHEIX CKOpOCcTelt H OTHOIIIe- 
HHG BpeMeH Ipobera OOMeHHEIX H MpPONOJIbUBLX BOTH, COOTBETCTBYIONIMX Of- 
Holl W TOM *e ~OTpamkaromeil rpaunne, TIPHHTHOHAIbHO MOMHO OlpexeauTe 
NOJOACHHC TpaHHitbl OOMeHa B UOKPHIBalOleit cpece, THM OOMCHHO BONHEE 
a ckopocth Vs pacitpocrpaHeHHA TonepeyHEIX BON. 

O mounocmu onpederenun ceauuan kum. Vuanwem werouwnukom omn6oK 
B OMpeAeNCHHH BeIMUHH k Mom ABIIAOTCA OMMOKH B ONpexencHuM OTHOMe- 
inst & BpeMeH, KOTOPEIe OOyCHOBNCHE B OCHOBHOM, HeTOuHEIM olpeyCleHnem 
PasHOCTH BpeMCH M@KAY KoppesMpyemol azoii BoHBI M ce TepBEIM BeTyN- 
wenvem, ONCHMM, Kak 3aBMCHT OTHOCHTeNbuBIe NOTpeuHocTH B ollpeyqeneHur 


BemmanH kw m or ommOnn Ab wp ompexencuun d. MopmMyb ja omnbor ee 


Am . 
eg OOYCNORNeCHHEIX OWNOKOII Ab, umewT BHI 


Ak 1—a 

k (tab) bt | (24) 
Am __hab—(ab®-+1)(a+1) 4, | 

we) sab) (abe yO 


Besnunna Ab, pxossaijaa B dopmyay (24), monter OpiTh mpeseTaBseHa B BHILe 


Ges AUP...S)  At(PP) | 
Ab == b (Fs TPP) (PP) ~) . (25) 


Benmanua Ab, kak BuaHO u3 dopmyan (24), 3anncur or oTHocHTemBHnx 
OWMOOK B ONpeeNcCHHA BpeMcH MpoGera NpONROWbHBIX mM OOMeHHEIX BOTH U 


oT CaMOH BeTHUMHE b. MakcumManbHaa morpemnocth Ab BosMoxKHa B TOM 


ae. K : TCABHEIX OlMHOOK SHE) i EEUE?) asJIMUHbl 
cayyae, Kora 3HaKH OTHOCHTeABHEI T(B...S) 1 (PP) Pp 


Oyuako B celicMOpa3skeOUHOl MpakTHKe OTHOCHTeIBHBIe NOTpemwiHocTH B on- 
peneseHHH BpeMeH IIpeMMYLCCTBEHHO HMeIOT OJMHAKOBBIC 3HAKM, TaK Kak 
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OOBIWHO BHICIHTh NepBble BCTYNJeCHHA OTPasKeHHBIX BOJIH Ha 3aNMch veub3A 
wu Gomes No3siHHe Pa3sbl BOJIHBE OMMOOUHO MpHwAnNMaloTcH 3a Goee paHHne. 
At(P...S) _ At (PP) 
t(P...5) t (PP) 
MpOnOpIMOHaIbHa pa3sHOCTH yKa3aHHblx BesmaMH. IIpumem aH npocrorn, 
uTO Bpema mpobera ¢(PP) u3smMepsetca TouHO, a ommOKa At(P...S) Bp usMme- 
peHHH BpeMeHH Upwxoya OOMeHHONM BOUIHBI paBHa nepnonv T(P...S) Koste- 
Hannit o6MenHOK BouHE. Torja 

Ab ox OPP iS) _ TW...) 

b(P 0s) t(PP) ~ 

OneHuM OTHOCHTebHbIe OMNNMOKH B OTIPeHemeHHn BemMuMH A Mom [WIA Cule- 
HYIOULUX TpPex cay uaes: 

{) TOHKHI cnoH pacnono*weH Ha ruiyOuHe, paBHOu mouTOBHHeE ruiyOniib 
3aneraHwa MomHoro ciox, Tt. e. H,z= Hy, Bonmna ornocuTcA kK  rHty 
P,P yP Sn: 

2) pacwosovKeHHe TOHKOTO CrOsx Takoe AKC, Kak B cryyae 1, BUNHa THIa 
PySpS yp; 

3) TOHKHI C10il He ABIIAeTCA Tpannmeh OOMena, BOJINa OTHOCHTCH kK TMHY 
P,P, SyS,. [pa pacuerax mupumem k= 2, T7(P...S)=0,03 cen, t(PP) -- 
-= 1,0 cek nm, cueqoBatembHo, Ab = 0,03. 

PesynbTaThl pacueToB cBeyeHbI B Tabs. 1. 


Ecnw BeuIMUIMHDI MMelOT OJMHAKOBbIC 3HAaKH, TO oOmMOKa 


TaGbksunma 1 





Ak Am 
Bosna — — 

k m 
| ae iil ae S. 0,29 —0,58 
PDO uo a 0,07 : —0,3Y9 
P,P, SyS, | 0,12 | 0,36 


Ms paccmotpenHaA raOn. 1 BHyHO, YTO AA BOUIN BEeX PaccCMOTPCHHDIX 
TWMOB BeJIMYNHAa m OLpeeswAeTcA C OOUbDION MOrpeMHOCTHIO H, CJleOBaTClib- 
HU, NowOmeNHe TpauHIbl OOMeHa M OpeneeHwe THA BOJHEL MOMKe?T OnITh 
yYBepeHHO CenaHO TOABKO B TeX CyYaAHX, KOrjla OTHOMeHHe b BpemMel 
(puxofa onpesensetca c Oompmoit TowHocThIo. HecmoTpa Ha HeycToNynBocrh 
olmpesesennA rpaHnnyE o6MeHa, BeumunHa OTHOMeHNA A cKOpocTell AIA BOAH 
mama P,P,S,S, (amu upocto PS) u PySySyS, oupesestwetcH © TOUHOCTHIO, 
HOCTATOUHOM AIA WpakTHYeCKHX ene, H TOUbKO ANA BonH THHAa P,P, PSs, 
Mpome Max WM HeOoMbMOH MyTb B KayecTBe TonepeyHHx, omMOKa B OT- 
pejenenuu k goctTnraet OObIMX BeHUHH. 


§ 5. JBYCNOMHAH IOKPBIBAIONIAA CPEJJA 


llyerb cpefa, MOKpEIBalowlan OTparKaloMmylo rpaHany, ABycuolna. Ob6o- 
3HaUHM CKOPOCTH WpOAOMbULIX H NOMepeyHHX BOTH B 9THX CHOAX Vip, Vis, 
Vip, Veg; MomuHoctTs nepsoro con H,, MouHocTh Broporo cmon Hy. damau 
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rojjorpa®@ OOMeHHOM BOJIHBI, THI KOTOpOH B HepBoH epexe A3BeCTeH — Ha 
WYTH OT HCTOUHMKA JO TpoMeKyTOUHOH TpaHAbl — BONHa  IpoOAOUbHaA, 
a Ha IYTH OT NpoMexKyTOUHOM TpaHuIbl K UpMeMHMKy — BOHA TomepeuHan. 
Hy:xHo onpeyenuTL THI BONHEI BO BTOpO cpeze mM oOTHOMeHMe cKOpocTeli 
NpPOMONbHNX HW MOMepeCYWbIX BOH BO BTOPOM COC, CCIM 3ajaHbl CKOpocTH 
Vip, Vis, Vop w mMownoctTp ff. 

OnpeyemmpB m0 rogxorpapy o6mMeHHOM BOTHE! odPekTHBHYIO CKOpOctTs, 
MOMHO OpejenuTE opdertuBuyfo ruyOuHy Hyg, a BHeCA HeKOTOpy!o cpex- 
; J  HIOI0 MOMpaBKy, BHYACAIMTh VUCTHHHY1 

* rayouny H=AH,+H, otparaionen 
: rpannon. Had H,, MOKHO BBIYNC- 
math MomHocTtb ff, sBToporo” ¢y0H. 


ae 





H Takum o6pa3som, mouHoctn HA, u H, 
= os 
2 o60HX CJIOeB MOMHO CUMTATh M3BECT- 


HBiMM. B aToM ciyyae MOMKHO Tpej- 
CTaBMTh H3MeCHCHHYIO MO}leuIb cpejibl 
B BAe TpexcsoHHOH cpexH (pur. 4), 
_ cocToAmet 43 ciemylomux  co0es: 
C {)cnoi Mompoctbio H,/2 co cKopocTh0o 
1 : A Yi bee 
Dur. 4. Wamenennaa MO]@JIb epeae Vip: 2) cnoit Monqnocrsio H,/2 co cxo- 
TpaeKTOpAH CeHCMAYNCCKHS slyueu 06- m 
‘ .  pocthwo V,s; 3) com MonHocthw HH, 
MCHHOHW BOJHEI JH CilydaH BYCAOH- . V 
Holi cCpek,  WOKpEIBaoMlel oTpamaio- © sdPEKTUBHOH  CKOPOCTHIO gop = 


myo rpanuny. Tun Bon BO BTOpOM Vop 


= . Bennanna kg pa3snn4qna 1 
‘pejle HeMaRecTen. Kong 





3QBHCHMOCTH OT THA BOHE. Keun 
BOHA BO BTOpOM cyI0e ObmMeHHaH, TO 
mpx paccronpuax BDH, ofextusnyan cKopocTh mpakTMyeckKH panna 
npexcubHolt o@hekTHBHON cKOpocTH Voog = V Vap Vas. 
CrelOBaTesbHO, 


Vop in aan ‘ 
ra = VVapVog . (26) 
op 


Oreja eseyer, ao 








V oj a ae 
Kooy a / ae aoe V ke ; (27) 


28 


B enyvae, ecw BOouHa BO BTOpOM clloe MmpogzoubHan, TO Ayg = 1, WB 
envuac, eC OHA TMolepeqHan, TO 


heooep — ko. 
PanumM o6pasom 3nayenHA Ayo WH BOTH Pa3JIMYHbIX THNOB e1enyiommne: 
Wpononmpuan Bpomwa. .... .1 
HWonepeyHas » ..... .k, 
O6mennan eG, oe 
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Burpaxkenne jVId UpClcIbHOH s@CKTHBHOM CKOPOCTH B ciyyae TpexcJIOH- 
HOM Cpe]ter HWMeer BUI 
(a Vis oe 9 He Vap 
Hy Kang ip 











Vig 
2 Z 1P 
Vin Vip So (28) 
(ae it sa y) H, TP au 
a 7 Tr ie gas S 
Vis Ay V 2P 
Bro.uwd o6F03nateHHsk 
| Vor i 
P 2P : 
hi = 2 5 == V ; WW = ae ; 
EpesteTaniimM (28) B BHULe 
1 - } , 2mn 
“Rh O# 
72 2 I 20g) ( 
Voy == Vie ora ae (29) 
{ tk, + 20) 
ae: are 
a Vag : , ( 
(Oo3HaNan =: @, WomuyaHM 13 (29) KBawpaTHoe ypaBHCHile, WUT OTTpe- 


Ae 

. Ww 
jenennn Ay). DuU3naeckHit CMBICIE NWMecT TOJIBKO OANH KOpeHb sTOTO Yypa- 
HCHHA 





(1 - hy) (1 4- Aa) -- V ((Q—aky? (1 -+- ki)* + 16mitk*a 


in 
Aa ae ky 
ifn 











as (30) 


Kcau B pe3y.ibTaTe BbYnCIeHuM OyfeT WoyseHa BeTMaMHa koag = 1, TO, 
CAC]OBATCEIBHO, BOJHA BO BTOPOM C.l0e pactipocTpaHAcTCcA Kak WpofoubyaA 
in oTHOCHTCH K Tuny PiP2P2S1. Ecum 6yyeT uoryaena Beanuuna hk, == 1,7—2,0, 
OOKLA AIA OTHOUIeHHA CKOpOCTelt IPOAOMbHEX MW WONCpCubbIx BOA pu 
ryyOuHaX 3aleraduA C1OeB, MpeBbIMAIONTX HCCKOJbRKO eCATKOB MCTpOB, TO 
BOTHA pacipocTpavACTCA BO BTOPOM cwoe Kak WolepedHaH WH OTHOCHTCA K 
rany P1S2S251.Hakouen, ecau 6yAyT lony4xeHbl 3HadeHHA 1<k,<1,4, To Bos- 
Ha BO BTOPOM CLLOe pacipocTpanAcrcn Kak oOMcCHHasl M OTHOCHTCH Ik THUY 
P,P2SoS1 unn P1S2P281. B stom cityuae 1A OleHKU Bea ke MOARHO BOC- 
NOUb30BaTLcH MopMyaoit (29), omHaKO, CeyeT UMeTh BBUY, UTO 9Ta OUCHKA 
npwOmmKkennad. Ecau BowHa BO BTOPOM C.10e o6mMennas, TO B dopmyue (28) 
HY?KHO BBOJUTh Wonpabownsl KospphuuenT 1+ ¥ B BeAWaNHY MOMHOCTH H, 
BTOPOTLO COA WH, C1eOBATCIbHO,B BCAMYAHY OTHOUICHHA H,/H, == m Mounocteli 
o>oux caoes. B sTomM cay4ae 1A ompesentenuA ky yoOuce U TOUHeEe Tepexo- 
HTb K paccMOTpcHHto yeTbhIpeXxc.1oHyon MU3MeHCHHOHM MOE Cpeubl. 

Onpeoesenue eeauuunel hy @ cayuae ueMbIPCXCAOUHOW UIMCHCHHOU MOOeAU 
cpede. Vamenennadt MOseIb cpcybl Wokasaha Ha pur. 6. Dopmy.ta 1A Upe- 
NeIbuO!t opPeCKTHBHOH CKOPOCTH B paccMaTpHBaeMOM Cllydac UMCCT BUA 


ae a 
f -+ —_-|- an (! +57) 


? 


“) k cf 
VO a ee (31) 
| I m 
tt hy + ™ (1+ be) 


15 ‘Vpyane aera diisibi Bewcin, Ne 6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


226 H.C. Bepaon 


rie oOo3HaueHiA m,n, ky TakMe 3Ke, Kak OBI IpHHATEI panbme. Ecss 
yKa3sailibie Tp BeMUME, a Tare Vyp— u3BCCTHB, TO, OOO03HaYaH OTHO- 


menne Vig /Vip = a,, uomnyuum pais ky emexyiource BEIpamcnne: 


| ata) (1-1) shnle( e A —ak,) (1 + k))-- mk, n —<)f+ 4ayk +m? 
ht , 


1, 
a ga ky 
it 


hey 
yy —— 
ad 


(32) 

i] L IlopaoK onepalnuii upw BBIUH- 
4 | cleHun k, cienkyioumi: no dop- 
2 Ny x mye (30) paccuntpiBaetcA = ky op. 
Ecuu  B pe3yJibTaTe  pacueTOB 
nomyueHa Beumunna ky < 1,4, TO 
9TO YKa3blBaeT Ha TO, TO BOJIHA 
BO BTOpoM coe oOmennad. Torya 
BeuIuHHy A, NpHOMUsKCHHO MOIKHO 
OneHuTh 10 dopmyaze (30), a 3aTem 
paccuutatb 6o71ce TOUHO NO op- 
Mnr.5. WsmMevenHad mMopemb epennt a tpaek- MYJIe (32). Suan ky w Vp, Monto 
TOPIA ceiieMAgeCKHX Tye BorHH P;P.S,5; onpenenuTh Vys.Cnenyer worsepr- 
W PySePoS, Wa cc1yyad AByCOHHOM cCpenE, HYTb, 4TO 0 WaHHBIM O06 sdder- 
TER tone em oe OM yO DBE MAN THBHEIX CKOPOCTAX MO?KHO ycTaHo- 
BUTb, TO BOJIHAa BO BTOPOM cJ10e 


OOMeHHad, HO HeNE3H OMpelCIMT, orHOcuTcH mM ona K THHyY P,P.S,S; 
mt PSP S54. 





§ 6. TBYCJIONHAAH TWOKPBIBAIOUIAA CPEJIA. 
BEJIAUWMHA x, HEM3SBECTHA 


B ueKoropsx cayqasax ABYCHOMHOil CpenEI BOZMOZKHO, ITO perucrTpupy orcs 
OOMCHHBIC OTPAXeUHLIC BOMHEI TOMBKO OT HWKHEI TpauMtsl passzesa, a oOMen- 
HbIC OTPasKCHHBle BOWHEI OT BepXHelt rpaHHy orcytcTBywrT. B stom cuy4uae 
Bouma A, HeEH3BeCTHA HM eC HYIKHO OPCIeCHHTh COBMeCTHO ¢ BeuMUNHOII 
kg. Tora B BBIPAKCUMAX THA Veg UMeeTCH yaKC He OHO, a [Ba HeMBBeCTHEIX — 
ky w ky. [lnm wx onpeyenenua Heo6xojmo K ypannenmo (29) nau (31) 
upHOaButb elle OHO ypaBhenne, cBa3biBaronec BertunuL hk, uk, ¢ n3necr- 
HBIMH BewMuHnamMi. Wenomp3syem B Ka4yecTBe BTOporo ypaBcHnA OTHOMCHHe 
Bpemecu upoOcra waa oOmMeHHOi HW WpoqOmDHOIt BOTH, KOTOpoe, Kank OB0 
WoKazaio B § 2, MOMKCT OBITh ONpPeeMeHO NO OTHOUICHHIO BPCMCH yKa3alluEtx 
BOTH B TOWUKAX, HaXOAWIMXCA Wa paccTosHNAx «<A or ucrounuka. 

ycrs rut Bost BO BTOpoM coc HeusBectTeH. IlostTomy cnayama 3amcuiM 
pecadbuyiO MOACUb Cpelbl TpeXCHOMHOH MOACHLIO, B KOTOpOH BepxHNe Ra 
CLO MMCIOT paBuble MomnoctH H,/2 Mm cKopocTrHu cooTBercTBCUHO paBIEte 
Vip uw Vis, u Tpernit cuoit umeer momuocts A, x IPPCKTHBHYIO CKOPOCTh 
Vo/koop. 113 pacemorpenua BpemeH mpo6cra oOmeHHO IPpOOJIbHOW BOUL 
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Bonpocot unmepnpemayuu zodoepappoe 06MeHH bie OMpAHCCHHeLe v6oan Zot 
. to (Py... Sy) ; eer a 
CHOAYEL, UTO OTHOMCHHe —-—>—— == b pblpamaerca PopMy Jon 
; ty (Py221) 
Hi ies se 
| +- 17 hn 2p 7 
b= = oo (33) 
it 
u(P; eas iS) : : i | 
Oui pe,esaa “Pay no roforpapam w obo3snavasHh ero Yepes 0, TOJTyaHM 
1221 


CuCTeMy H3 JByx ypaBHennit (29) u (33), U3 KoTOpoit ompememAeM Ayo WM Ay 


4m? —1—V [pg — (4m? + 1)P — 16m? B 
eS (34) 


ee 
‘tg — 
72 
py Pi VE - 


EAC pf == 2b (1+ 2) — ‘a ee 2ab(1 + my. 


Ecnm B peaymbrate onpenenenua ky,g OyqeT noyyeHa BewmNHA hi. < 1,4, 
TO 9TO TOKasEiBaeT, YTO BOAHA BO BTOPOM Cioe OOMeHHAaA. /na Gomee rouHOro 
onpenenenua BenmuunH A, u ky B 9TOM CiLy4ae CileyeT HepexoqMuTh K pac- 
CMOTPeHMIO GeTLIpexcnoiinoit m3aMenHeHHOM Moen cpemE (pur. o). Beanunay 


k, u ky pu oTOM onpegeusiotca u3 ypaBHenuA (31) u ypaBHenHA, CBA3BI- 
to (Pi P2So51) 
(to P1221) 
B cmyyae YTbIpexcHOHHOH MOZeIM cpexb sTO OTHOMeHHe MMeeT BHI 


Baloljero OTHOIMeHMe BpeMeH = c BenmunHamMa m, n, fy, ho. 


Ty nr 


to. (Py ...81) Se (36) 
to (P2021) » (1+ =) 
\ n 
Mopmyabt Jui Ay uw ky HMeIOT BH, 
Mee eee a ee Me Ey) RE TST. 
oi io eA ein a (87) 
om 
rat 4 + Vin’a’ — (m2 + 1)? — 4m2 
ies pa am it ViPg = (ne iPS eet (38) 


20° 


rie p= (2b —1) (4 wee \ gh 2ab (1 —\_ i (1 -|- men). 


ae ie 

Houb3yHCb UTHMS MOpMyJaMH, MOAKUO OMPeTeNTb BCHYMHBL ky uw kg jain 
QOONX CHOeCB, MOKPHIBAIOMNX OTparkKawllyo Trpannly, a 3a CKOPOCTH Wpo- 
‘tobHbix Bonn V,p  Vop, ollpenemure ckopoctu nonepedHEx BOIH Vis 1 Vos. 

OrmeruM, aro cortacHo pacyetaM BenuumHa A, ompeseuaetTca Oomee TOMO 
B TOM cay4ae, Kora sajjana Beamunna ki HW, CleqOBaTeIbHO, KOra HET Heo0- 
XOJMMOCTH B UCHOTL30BAanNUN OTHOLWIeHUA ) BpeMen Mpobera MpOMONbHLIX A 
OOMCHHBIX BOJIH. 


15* 
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$7, JIPUMEPbBI ONPEXEJIEHHA CKOPOCTEM PACHPOCTPAHEHHSA 
HONEPEWHBIX BOJIH 10 SKCHEPAMEHTAJIBHBIM TOJOPPA®AM 
OBMEHHBIX OTPAJKEHHBIX BOJIH 

B 1956 rv. Unernuryr Ousznku Seman AH CCCP Ipoboyua B Sananoli 
YkpawHe HCC/eOBaHNA NO U3yYeHUIO JMHAMMYeCKEX XapakTepucTuK BOTH, 
OTpaKeHHHX OT TOHKUX caoeB. IIpm srux pa6orax B aucne Apyrux Onl mo- 
CTABACHI IKCIIEPAMEHTH NO perucTpaluu OOMeHHBIX OTpaxKeHHBIX Bon. Pa- 
OOTH NpOBOAUNMCL WOM PYKOBOACTROM aBTOpa HacTOAMelli CTaTbH; B mpoBe- 
AeHMM 3KCHepuMeHToB yyacTBoBanmn M. Vi. Pan-Xusrua, C. H. Crapoxy6pos- 
ckaH, JI. WV. Boxanenxo, JI. Il. Bunuur, az o6paborKe MaTepuawos JJ. WM. Pat- 
HWKOBA. 

Peoaoeuueckoe cmpoenue paiona, Cxematuaeckuit paspe3 caenyrmnn. Jo 
ruayouns Jf == 1350 « saneraiwr mectano-ranHuctTHle HOpoybl, XapaktTepu- 
3ylolquech Mpaktayeckn noctosHuoilt CKOpocTblO pacipoctpaneuuaA mpo- 
(ONPHEIX BOUH, paBHolt 2000 “/cek. Ha ray6une H = 1350 m 3aneract Ton- 
KH THMCOaHrAaApuToBEi coil ¢ Mommocrbi 1 = 15 mM o rpaHuyHou CKOpo- 
CTbIO pacitpocTpanenuA NMpofOAbyEx Bo V, = 5000 «t/cex. Tog yKasannpm 
cuoem Ro raryOnun HW = 1425 m 3anerajor mecuano-ranunete TIOPOb C 
Vp, = 3600 /cex, ac rayounn H = 1425  — MCPreJIA, CO CKOPOCTLIO 
lp, Bospactawmelt ¢ ry6mnoi m foctruraimeit 5500—6000 «/cexr. Ha 
rayOune H ~ 1900 “ sanerawr wpcKue NOPOAH, IUpeRcTaBIeHHbIe M3BCCTHA- 
kamu. Ppaxnypr, KOTOphIM COOTBeETCTBYIWOT ONOPHEIe MpoO.1bHBIE OTPavKeHHbIe 
RO.THBE — TONKA THNCOAHTHPUTOBHA cxolt (BouHAa t.) HW NOBEPXHOCTh U38BCCT- 
HAKOB (BosHAa Z,). 

Annapamypa u memodura peencmpayuu obmennoix OMPAHCEHHX GOAN. 
OOmenHBle BOTHDL — Donepeunsie B Hocrequeit dactu cBoero nyTH — peract- 
PHPOBAIHCh Mp MOMONUT OMMHOIHBIX TOpM30HTaIbHBIX (X) celicmorpados 
CIIM-16 um rpyuu ropu30utanbHEx celicMorpaoB, COCTOAMMX U3 4CTHpeXx 
celHcMorpaon, pactowoxxKeHHEIX BION WpodussA na paccTtosunax d == 10 m 
Apyr ot Apyra. Upu rpynunponanua bp 3sHaauTeabHoii crencnu nojaBaA- 
‘HCL HeperyJApible MOMeXH, Mellalulue perucTpauuH OOMeHHEIX BOJH. 
OqnonpemeHHo c rpyuuupoBaunem mpuMensaca mw cMecuTerb (xosbpurwent 
cmemcHoa q -= 0,20); coveranme rpynmupoBanua celicmorpapos um cmMecuTciA 
HO3BOAMIO ene OONbIe YBENMYUTL OTHOMICHHe aMUAMTYX OOMeCHHHIX BOU 
K QoHY HeperyIApHHX TWOMeXx. 

Peructpalua OOMeHHEX OTPasKeHHBIX BONH MpoMsnoynAach wa cpemHcua- 
croTHoH craniau «Peopusukay CC-26-51-J[ a ua mmpoKononxocnoilt anua- 
patype, paspadoTaunoli A YacTOTHOTO aHamuM3a celicmmuecKux BouH [12]. 
{pm padotax ua cranyun «Ceod@usuka», riaBHbmM o6pa30M, McHOb30Baaach 
@uIbTpayu“a 4 C MAaKCHMYMOM 4YacTOTHOIt XapakTepucTuKH yculuTelew Ha 
uactote 37 zy. Ha6mogeuma uposofuauch Ha MWpodoubHusrx Wpopisiax Ha 
paccTOAHNAX OT DYHKTa B3pEBa jo 2,5 x. Pacctoauua MeKAY WehTpamu 
rpyud pabiAduch 10 “ (apu padotax na cranyun «Ceopu3ukay) u 20" (ipa 
padoTax Ha IMpokononocHol annapatype). 

HKoneGanua BosbyxKaannch B3phlBaMM B CKRaRUHAX rayOunoili 10—15 «, 
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IpHueM BeIMIMHE 3apsAOB Ha PaccTOAHUAX 800—1000 wt clocruradn 415 Ke 
W OOMMHO 3HAYMTeEILHO WpeBOCXOANIM 3apAB, HeoOXOAUMbIe WIA WOTyIenNA 
galucell UpOOMbHbIX OTpasKeCHHBIX BOJIH. 

Banucu ob6mennox corn, OOMeCHHEIE OTPaKCHHbIC BONE ObIIM sapernct- 
pupoBaHb Ha pacctosnuax x = 300—2000 ™ oT mynkra B3pbiBa. B HeKoTO- 
pHX ClyYaHX BONHH O_LIM sapeTHCTpuUpOBaHb! HA MCHbIUAX PAaCCTOAHHAX OT 
WYHKTa B3pbina (x = 100 #). Ipameps sanuceli oOOMeHHBIX OTpaxKeHNbIX BOMH 
npuBeenbi Ha pur. 6. OrmeyaeTcaA HeCKONbKO BOTH, U3 HUX Hawboulee yRepeHHoO 
MpocdemkMBaloTcA BOMHEL L,y54, WH lyooy- Ho rogorpadam orux Bonn Onan 
ompeyeieHbl odieKTUBUbIC CKOpocTH I 3aTeM BEIEMCIeHb 3p PckKTHBUEIC 
rayOunH. OnpexcnenuA rayOun MOKasai, ITO BONUE ZF, og, H ly 05 COOTBET- 
CTBYIOT TeM 7KE TpanuyaM pasjleda, ITO HM ONOPHHCe WpoMOUbHbIC BOE Ly 
fv, BAaperuCTpUpOBAHNbe Na 3alMcAX, MOYYCHHEIX C BEpTHKAIbHbIMI CelHCMO- 
rpadamu. Ha dar. 7, @ UpMBCeCHBI 3aNWVCH, NOTYYeHHBIe MPH OOM MW TOM AKC 
B3phiBe na Z- 1m X-KOMIOHCHTAX Ip perucTpaWy BOIL OMHOFHBIMH CellCMO- 
rpadamu. M3 cpapnenun sauce oOeuxX KOMNOHCHT BUAHO, ATO Ha HUX peru- 
CTPHpYHWTcA pasim4Hbe Bown. 1 TOM WHTepBalle BpeMCH, Fe Ha savy 
Z-KOMIONeHTH OYMCUAIOTCH YeTKUC BOMHEI 2, u t,, Ha 3alMucH X-KOMMOHCHTHI 
OTYCTAUBHLC BOMHbI OTCYTCTBYIOT, a B TOW OOacTH BpemMen, re perucTpupy- 
eTcH oOMenHad Bouwna /,,.,,, Ha 3alucn Z-KOMMOHeHTE yeKe OTCYTCTBYIOT pery- 
HAPHBbIC BOW. GaMCTUM, UTO BOMHA fy og4, B OTIMAME OT MPOMOAbHONM BOI! 
i, OTMCUACTCA BAI OT [[PYTHX PcryAAPHLIX BOUH U Wa MeHbUleM done Mpes- 
mecTByomx Konedaunii. Pernctpanua oOmeHnubxX BOW B OOMaCTH cpaB- 
HUTCIbHO OOAbIMUX BpeMCH IpuXOa MOET UMCTLh CyllecTBeHHOC NpewMy- 
WlecTBO Hepey, perucTpalueli UpOMOAbHHX BOTH, Tak Kak OTHOMEHHE AaMIIATY I 
OOMeCHHEIX BOTH n owa WOMeX 3HaITeIbHO OoUbMIe, YeEM aANaOTHUHOC 
OTHOMeHHe JIA Uposoubunx Bouu. pu rpynnupopanun ropw30HuTabBbix 
cclicMorpados OTHOMeHue AMILIHTY)I BOJIHE H (boa MoMex JlocTuraeT cule Oonb- 
WX BeIWYHH, Kak BHAHO u3 MpuMepa dur. 7, 6. 

O6mecHHBIe BONHEE XapakTepH3ywrca Oolee HA3KUMH MpeoOstayalonyimit 
yaCTOTaMH Ha 3alIMCHX, 4CM IIPOMOUbHbIe BOJHHL WU OONee HN3KOVACTOTHBIMM 
cnexTpamy. 13 KayecrBe pHMepa Ha dur. $ WpelcraBseHbl CneKTPE Bout 
ti, WW olioom, @ TAKAC CUCKTPL! BOJIH to M tooom. Us CpaBHeHHH BH;(HO, UTO 
MAKCHMYM CHCKTPa OOMCHHOM BOMHEI tyoom HAXOAMTCH Ha YactoTe 27 cy, B'TO 
BpeMsA, Kak MAKCMMYM CHeKTpa MpOLObHOW BOTHDI WaXoAMTCH Ha FacToTe 
f= 41 ey. MaxcumyM cickrpa OOMeHHOH BOWHEI fy 05, HaXOAMTCH Ha yacToTe 
Juanc == 20 24, @ IpOLONbHOL Bomb t,-——HA YacTOTe /mare = 37 en. EyanKo- 
VACTOTHBIL CICKTP OOMCHHBIX BOJUL ABUAeTCA IpPMUMNOW TOrO, YO VOMCHTbIC 
BONHBI WpaKTHYeCKH Ue yAaOch perucTpupoBaTh Ha Oodec BbICOKOUACTOTUDIX 
puETpanwAx cranmnn «leopusunay H Ha BbICOKOVACTOTHON armapatype. 

Onpedeaenue ckopocmu U pacuug pocanue mUNCE 3a pecUCM pU POCAHHE boll. 
Ha mur. 9 noKasaH upuMep rogorpadoB OOMeHHEIX BOI tyoom M fz06m, WOCTpo- 
CPHHBIX 110 3anMcsHM X-celicmorpaos, u roforpahos NpOMOJbHBIX BOM fy MN Ly, 
VoCcTpoenuEX 0 3anncam Z-ceiicmorpados.Hauuane pa3sphiBos Ha rosjorpamax 
OOMCHHBIX BOJUI OOBACHACTCH UPePBIBUCTOCTbIO KOPpCJAUHH OOMCILULIX BOI, 
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Mur. 6. Banucw oOMeHHEIX BOJH, NOJyyeHHbe Ha cpeqHeyacTOTHOH (a, 6) HM Ha WHpoKOMONOCHOM almapatype (¢) 
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War. 7. 


BipblIBe Ha Z- HW Y-KOMMOHeETAX WPI peruCcrpalinyt BOTH OFWHOYHLIME celicMorpaganit: O— JATMICLE OOMeCHHEIX BuLIE, 


@ — 3aDUCH, HOJYYEHHbIe Hpi OHOM TOM He 
HOIYydenH be OT OPHOPO TE FORO WE B3PHIBA UPL UCHOTbSOBAHHIE POPUSOHTACTRULIX OSUHOUHEIX — Ceiieworpados (rpaecin 1-35) Mo ppyortt 


13 UeTHpPEX CeHEMOTpapos 
(rpaceLE 14—26). 
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Mur. 8. Crekrpat Mpo;oubHBIX (f; HW ty) 1 OOMEHHBIX (2, o6y Ly o64) 


OTPaKCHHAIX BOTH. 


Jia upenTrudukannn das BOTH trooy HW loos HA YIACTKAX pPa3PHIBOB KOp- 
PCNAIMH, HCHOb30BaI0Ch, TaRNbIM OOpa3oM, NOCTOAHCTBO BeNH4YHH OTHO- 
McHKMA BpeMeH 


ts o6M bo OGM 


fy te 
Ilo roforpady obmMenuoit ROME tyo5, UWOuydeHa! BenManHa spPCKTHBHOIT 
cKopoctn Vag = 1900 «at/cex u abdentuBHoi rayounE Hyg = 1370 m. PayOnna 
Hyg 61u38Ka K rayOune H = 1350 ™ 3aneranMva THIICOaHTMApHTOBOTO CIOH. 
Cqutas, uTo 3apcrvcTpnpopwaniiad Boa mperctaBAAer co6olt BouHYy THna PS, 
npolleyio MWYTb OT UCTOUHHKA LO OTpamalwllel TpaHutlbl KAK WpOOUbHAA 1 
NyTh OT rpalunEl K upHweMANKy — Kak uonepewnad, HW onpenenad Vg u A 
no @opmymam (14), (15) (ipa Vp = 2500 wt/cex), uonyanm Bennannp Vg = 
= 1440 mcer uw &k=1,736. Uonyaennan senngnna A& Oj3Kka K onpeyeien- 
HbIM B JIpyrux paHoHwax pH perweTpansyt UpAMBIX UoTepeylbIx H OOMCHHEIX 

OTPawKeCHHHIX WM WpeswomienuEx BoH [1, 4]. 


1 Bee onpesesenuA ckKopocreit mponegzenm «1. HW. Parmikosou. 
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234 H.C. Bepzon 





OcTaHOBHMCA Ha ONpeeueCHHM THMA BOIHEI toogy. Cpeky, MOKPBIBAIOLLyIO 
OTpaHalolly!o TpaHMy B COOTBeETCTBUN C JaHHBIMM cevicMMyeCKOrO KopoTama 
Il pe3yIbTaTaMH WHTeplperannn WpOMOMbHEIX OTPasKeHHEIX BOIH, OyneM 
CUHTaTh JByCUOMHOH, mpmyem momiHoctu cmoes fH, = 1350 m, H, = 900 mo, 
a CKOPOCTH MpORObHEIX BOH Vip = 2500 m/cex, Vip = 5900 m/cex. B neppom 
cjloe — OT WOBCPXHOCTH B3eMJIM AO THUCOaHTHAPHTOBOTO COA BOTHAa IpoOXxo- 
IHT KAaK IIposoOubHaA, a Ha MYTH OT FHMCOaHrupHTOBOTO COA AO mpyem- 
HuKa — Kak moucpewHad. XapakTep KolleOaHuM BO BTOPOM Cjl0e HeM3sBecTeH. 
Woup3sysch dopmynon (30) azuA TpexciowHoli w3MeHeHHOM Moyen cpeybI 
MW WpwHuMasd, uTO B epBom coe kh, = 1,736 nomyyaem ky oq = 2,17 u cue- 
HOBATeNIbHO, BOWHA OTHOCHTCA K THY P,S,S.5,. Ecnm He 3afaBaTbcA BeJIN- 
unHon Ay, a oupeseuATh ee coBMeCcTHO ¢ f/y, UpHBIIeKad OTHOMeHNe b BpemeH 
upoG6era BOTH foooy WH tg, TO, WONb3YACLh YpaBHeHusmu (34) uw (30), NOonyuNM 
ky = 2,16 w ky 1,65. HeO0npmne pa3snnuna B BemmunHax ky uw Ay, BEIUNC- 
CHHBIX Pa3IMIHbIMH ciocobaMH, MO?KHO OObACHATH WOrpeHOCTAMHE B olpeslese- 
wna oTuomenua b BpemeH mpo6ecra oOMeHHEIX 1 UpoyoubHEX BomH. Llomyyennpe 
nennunnn ky u ky Take jocrarouno OM3KH K M3BeCTHHIM B JMTepaTtype. 
OTO UO3BOJIAeT CeCUATb BHIBO], O TOM, 4TO WPCATOFCHHEIMH CHOCOOaMM MO?KHO 
IfOUb30BaTbCA WIA ONpeMeeHHA CKOpOCTecH pacipocrpaHcHuA MNolepeywbx 
BOJIH B PeabHBIX cpelax M TNA pactiu@popanna THIOB 3apervcTpHpOBaHHbIXx 
OOMeCHHBIX OTPaxKCHHEIX BOJIH. 


3AKJIIOYEHHE 


B padote moKa3aHo, YTO 3ayaya olpenxenenua oPeKTUBHEIX CKOpocTel 
10 ToyorpadamM OOMCHHEIX OTPasKeHULIX BOJH MO?KeT OBITh cBeeHa K 3ayaye 
onpeleweHud s@@eKTHBHBIX CKOPOCTel DJIA OTPasKCHHEIX BOJIH, pacipocTpa- 
HAIOWUXCAH B CJIOMCTHX Cpeax, COCTOHMIMX M3 CIOeB C Ppa3sHbIMH CKOPOCTAMH; 
lipH 9TOM B KayKOM M3 CIO€B Ha OOCHX YaCTAX NYTH BOTHA paciupoctpa- 
HACTCA C OWHaKOBON cKOpocTHIO. IlonyyucHHbIe pe3yJIbTaTH UO3BONAMOT pH 
HTeplipeTtanuu TosorpamoB OOMeHHBIX OTPazsKeHHEIX BOUH UOJIb30BaTbCA CIO- 
coOamMH osipeyeteHna odeKTUBHLIX CkOpocTell WM rayOuH, paspa0oTaHHbIMH 
R MCTOAC UPOJOMbHBIX OTPasKCHHEIX BOJIH. 

{Ipennomenpt cmocoObl ompeseweHua cKOpocTeli paciipocTrpanenHa so1e- 
pCUNBIX BOJIH, OCHOBaHHBIe Ha UCIIOUIb30BaHMHM adPeKTMBHBIX CKOPOCTeH, 
OUWPCHeMACMLX WO rojorpadam oOMCHHBIX OTPasKeCHHEIX BOJIH MW TaHHbIX O CHO- 
pocTHX paciipocrpaHeHNA NpONOUbHEIX BON. PaccmMoTpeusl CIty yan O}/MOPOJHOH 
NOKPPIBAaAOMlell Cpe, OAHOPOAHOH Cpedh, B KOTOPOM WMeeTCH TOHKAM CJION, 
Wa ROTOPOM JipOMCXOMT W3MeHEHHe THOA BOJIHBI, U ABycoMuHOn cpenp. [nia 
IBYCJOHHOH Cpebl PpacCCMAaTPHBAaIOTCH CLyyaM, Kora CKOPOCTb oMepeyHblx 
BOUH HEM3BeCTHA TOJIbKO B HWIKHEM CJIoe WM Kora cKOpocTH Vig NoNepeyHBIx 
BOJH WeH3BeCTHE Wisi OOoMXx cuoeB. L nocnexqHem cuyyae ANH oupenencuux 


ckopocret Vig m Vsog HeoOxomumMo, tloMuMO oddeKTUBHOM CKOpOCTH, oNpe- 
iy (PS) 
to( PP) 
BpeMeH Wpodcra OOMeHHOM UW UpoOONbHOM BOHH, COOTBETCTBYIOM[UX OHOM 





HeuHeMOK No roxorpady OOMeHHO! BOJIHEI, 3HaTb Take OTHOWeHHE 
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Our. 9. Toqorpapl MposobHEIX OTPasKeHHEIX BOUIH ft, HW ft, 3aperHCTPUpPOBaHHIX Ha BepTHKababx (Z) ceicmorpadax, M OOMEHHLIX OTPaKEHABIX BOTH biy5, He loogy, 
3aperHCTPHpOBABHHIX Ha TOpH30HTaIbHHX (X) celicMorpadax. 
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Bonpocst utmepnpemayuu 2od0epaGoe OOMEHHdIL OMPANCEHNIL COAH 230 


11 TOM Ke rpaHupe pasyzena BOIM3M NyHKTa B3pEBa. Upentuad@ukanna oOMeR- 
HBX M MpOMOIbHEIX BOJIH, COOTBETCTBY WINX OMHON HM TOM 7Ke rpannye, MOET 
OMITh IpOMsREeHa 110 CONOCTABNeHMWO TpaHul paskela, UWOCTPOeCHHBIX C UCIOJIb- 





| ‘ ty (PS) 
30BaHHem spMekTuBHBIX cKOpocTen. [loka3aHoO, 4YTO BeMINHA io(PP) IpakTH- 
0 
t (PS) 
NeCKH PabHa BeuMMNHe 7 pp, MPH paccToAMHAX x<H ww momer OnITD 


Olperetena mo rogqorpadam HACHTUMHUH pOBAHHBIX OOMeCHHBIX 1 IpOAOJIBHBIX 
BOJIH. 


Cnooco6nl onmpefeteHua ckOpocTelt DolepeyHbiX BOTH, McCHOub3ylomue 
oTHOMeHue BpemMeH upoGera OOMeCHHEIX MH UpOJObHEIX BOJIH MCHee TOUHET, 
4eM CHOCOObI, OCHOBAaHHBIe Ha HCIMOMb30BaHHN TOAbKO BCIMIMH 9PPECKTHBHEIX 
cKopocTeH, MOCKOAbKy BpeMeHa Mpobera BOAH HW UX OTHOMeHHEe OOLIGHO OMpe- 
}\@HAIOTCA C HEKOTOPbIMA NOrpellHocTAML. 


IIpexaomennbie cmoco6nl ompelemenua ckopocteif omepeqHEIxX BO 
HOSBOJAHIOT OJHOBPCMCHHO IpPOMsBeCTH pacuIM@poBanne THNOB peructTpupye- 
MBIX OOMeCHHEIX OTPAKCHHHIX BONH. OHA THIIBE 3apeCrHCTPpHpOBAHHBIX BOJIH Ni 
CKOPOCTH pachpocTpaHeHHA TpOOUbHbIX WM NOMepewHbIX BOTH, MO?KHO IOCT- 
pouTs Oosee TOUHHIC paspesbl OTparKkalOMUX PpanAll, WOAb3YACh MeTOJIOM ToOeH 
Bpemen [3, 411]. 


ITpuneyzenh UpuMephl oupeyeneHua CKopoctelt M pactiu@poBaHuA THNOB 
3aPeCrMCTpHPOBAHHBIX OOMCHHBIX BOJH, NOTYYeHHBIX Up IKCHePUMeHTAabHBIX 
pa6otax B danaqHol Ykpanne. IlomyaeHubie BeNWaMHEI OTHOWIEHHA CKOpO- 
cTeli IPOMONbHBIX UM WOMePeIHHIX BOJH O“3KH K DOJYYCHHHIM B Apyrux palio- 
HaxX IPH perucTpalluu OUpAMbIX DONepeyHbIX BOJH, a TaKKe OTPasKCHHHIX i 
I peXOMJICHHEIX OOMCHHEIX BOTH. B anbueliiliem AJA a3yueHuA CKOpocTeH pac- 
IpocTpaHeHAA NOWepeyHBX BOI B pasIMAHbIX cpesax *MKeTaTeIbHO oupoOoBaTh 


ONMCaHHEIe CHoOcoObl HA MACCOBOM MaTepHaJe C TeM, UTOOM MO/KHO ObI0 HaliTH 


ocpewqHeHHbIe 3HaueHHA Vs uk = 7 JH pa3sHbIX NOpoyx HW Up pa3IM4HbIx 
S 


ruyOuHax wx 3alerangaA. 

B 3akmio4ueHHe OTMeTHM, 4TO perucTpalluA OOMeHHBIX OTPaKeCHHEIX BOTH 
pH celicMMgecKOll pasBeske aeT BO3MO/KHOCTh OUpPCAeATh ele OjfM“H Mapa- 
MeTp, XapakTepu3ylomuil uccneqyemylo cpey — cKkopocthb (Vs) pacupoctpa- 
HEHHA MOMepeyHbIX BOUH. SHaHMe ARYX DWapaMeTpoB cpefbl — cKOpoctTell pac- 
MpoctTpancHuA MpomoIbysx (V,) a WomepewnEx (V,) BON — NosBolNT Oosee 
TOUNO ONpeAeIATh ANTOMOrMYeCKUH cocTaB NOpow, YeM STO BO3MO;KHO pu 
HCHOJL30BaHUA TOMbKO BeluuuH V,. Peructpauua MpofObubix w OOMeCHHEIX 
OTPasKeEHHbIX BOSH, COOTBETCTBYIOMNUX OLHUM UW TeM *Ke TpanHuamM pa3zyeda, 
Ho3sBoONT Oomee TOUHO OUpenerATb rayOunHy uw dopmMy ux s3aseranus. Hako- 
Hell, B HEKOTOPHIX CJYIAAX PerucTpaluA OOMeCHHEIX OTPAKCHHBIX BOJIH MOKET 
HUMeTb Jlaxkke UpeuMyliecTBO Hepek perucTpaluell NpoO.bHBIX BOJIH, COOTBET- 
CTBYIONWINX TeM 3Ke TpanuwuaM. B qacTuOcTH, ITO BO3MOVKHO, KOTla UpOAObHaA 
BOWHAa perucTpapycTca Ha Move CHJIbHEIX UpesMecTByWmux KONeOanuli, oOy- 
CHOBJCHHBIX PeryYIAPHBIMA BONHAM OT BbIleeKaMUxX Tpanal pasicia win 
cbouom nomex. Jina oOMeHHBIX BOH, perucTpupyeMbIxX B OONacTH O61bMAx 
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236 11.C. Bepaon 


BpeMeH, 4EM IpOMObHble, UNTephepeHuA C BONHAM, COOTBETCTBYIONIUMH 
BHMeICKallaM TpaHulaM, JOWKHA UrpaTb MeHbINyIO polb, a OTHOMIeHHEe 
AMINIMTYIbI BOJHE HU OHA NOMeX MO?KET BO3PacTH HO cpaBHeHHW C NpOAOb- 
HKIMU BOJHAMM 3a CueT 3HAYMTEABHOTO YMCHbIICHHA AMIVIATYR PoHa ua OoJb- 
ux BpeMeHax. 
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A KH A JE M H H H A V WH C C C P 


1959 a. TPY Nb UWACTHTN TA OUB8WRH BEM AUT A386 (173) 


LAB. Moaomoe6éa 


O PETMCTPAIMM PIYBUHHbIX OTPAZKEHI 
IPM CEMCMOPA3BEJIKE 


OUNCHIBAIOTCA IKCUeEPMMeHTaAIbHbie Tanne UO perucTpalnll werKUX 
HHT€HCHBHHX BOJIH C BpeMeHaMM UpHxoga 11-17 cex, Mouyuennble c HH3- 
KOYaCTOTHOH allMapaTypol. O6sactTh peructpayuu 17-70 xat OT MyHKTa 
B3pbibpa. IloKka3aHo, 4TO B3apeLNCTpHpOBaHHble BOSH ABIAIOTCA IIpososb- 
HbIMH OJHOKpaTHbIMH OTpaeKeHHHIMHM BOHAMH, COOTBCTCTBYIOIUMMH WoBepx- 
HocTtH Moxoposuunya. B pesyubtate Ipn6nmKenHOH HHTepUpeTayuu ycrTa- 
HOBICHO, UTO OTpPaKawmanh Tpaniia pacho-10Kena Ha TlyOmHe NopayKa 
o3 KM K CpeAHAA CKOPOCTh pacIpocTpancHMA WpoOAOMbublX BOTH B 3CMHOT 
Kope cocTaBiseT OKO1O 6,0 Raeirer, 


B regeune paga act B VUactutyte d@u3suku seman AH CCCP paspa6artsi- 
BaJiCH MCTOJ FIYOMHHOrO CeHCMMYeCKOTO 30H MPOBaHHA 3eMHOli Kopp (C3), 
OCHOBaHHHH Ha KOPPeCTAUHOHHOM IpoclemMBaNMA IpCNOMIeCHHBIX BOJIH, 
nos0yKaeMbIx HeOoObMAME B3apbiBamu [1—95]. Metoy [C3 nossomsert cucte- 
MaTH¥UCCKH M3yY4aTb PIyOUHHOe CTpOeHHe 38CEMHOH KOPHI pH AcCHONb30BaHHU 
IIPCOMJeCHHBIX (TOJOBHEIX) BOJIH. 

Bonpoc 0 BO3MO;KHOCTH IIPUMCHCHHA MeTOJa OTPasKeHHBIX BOJH JIA Weel 
raryOmHHoro celicMH4eCKOLO 80H) MPOBaHHA Ob MOXHAT aKayemukKoM I’. A. Tam- 
6yplennM eme B 1939 r. pu celicmm¥ecKuXx IccefoBaHuAX B palvoue r. Cep- 
nyxoba [1, 2]. OcuoBHad 3ayjaua, cTaBUBliaAcA Hepes WepBbiIMm uccAeqOBa- 
HHAMH, COCTOHMA B MOBBIMeHHI aPPCKTABHOH YYBCTBUTebHOCTH CelicMopas- 
BCJJOTHOH anmapaTypH. B mpolecce akKcUepUMeHTOB BEIHCHUOCh, YTO 3HadH- 
TCIbIOTO MOBHINCHUA IPPeKTHUBNOM AYBCTBUTCABHOCTH MOAHO JOOUTLCA TO- 
HWKCHMEM TaCTOTH Pe€THCTPUPYCMBIX KOTCOaHHU BW TpyNuMpoBanuemM celicMo- 
rpados. Bb rpopeqeHHHX OUHITAX B MHTe€pBasaxX BPpeMeH JO OJIHOI MMHYTHI Ha 
celicMOrpaMMaX UMe€JIUCh YTKO BbIpasykeHuble OCH cuHasHocTH. OyHako, 3a- 
TPYTHEHHA, CBA3AHHEE C BEIJeCHHeM OFHOKPATHEIX OTPaskeHHil cpeqM MHOFO- 
KpaTHHX, HE TWO3BONMIH DOUTYIATh OUpeeseCHHEIX pe3Y/IbTAaTOB. 

B ony6anKosannolt p 1939 r. pabote B. Tytrenéepra [6] ynomunazoce 
O TOM, 4TO ObINIH 3aperuUCTpUPOBAHLI OTPaAKeHMA Ha YYACTKe IpOOUclA WAHMHO!! 
90 ™ BONH3IT WYHKTa B3pbiBa C BpeMeHaMH Upuxoma 4,9—5,6 cex, KoTOpHie 
JlOJKHBI COOTBETCTBOBATb, TO MHCHMIO aBTopa, rayOune 9—11 xm. Hukakux 
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TOKABaTCIbCTB STOTO HW OOCYACHHA TIpMpolbl 3aperHcTpMpOBaliHhX BOJH 
B cTaTbe He TlpmBowMTcA. 

13 nadbueiimemM MHOrTUME aBTOpaMH WpoABIAICA OONbIMOH MHTepec K BO- 
Wpocy O BO3MO;KHOCTH BbIZeETeuuA TIYOMHHBIX OTpasKeHUM UW WcHO.1b30BaHNA 
OX JA W3yaeHHA PAYOMHHOFO CTPOCHUA 3eCMHOM KOpEt. 

B 1948 r.B [7] 6n11n npaBercub pesyabTaThb CCHCMHYCCKUX HCCIeOBaHH, 
Wpopeycuublx BOma3n Bamunrrona uw Anualauckux Trop c Welbwo n3yucnay 
CTPOCHHA 3CMHOM KOPI Ip COBMeCTHOM MCHOMb30BAHHH OTPasKCHHBIX HW Ipe- 
JOMICHHBIX BOTH. by cTaTbe ykKa3biBaeTcH, 4TO C JTOH Weblo paspabotana 
HOBaH alllapaTypa, olucaHue KOTOpO!! He JaeTCA. OKCHePHMEHTAIbUbIC [au- 
HhIe 0O rIyOOKHM OTPavKeHHAM He IIPUBORATCA, YKAa3blBaeTCA IMIUb Ha TO, ITO 
oTpakcuna Obl 3aperucTpupoBaHubl Kak BOMU3H NYHKTA B3pbiBa, TaK U Ip 
3HAYHTCIbHOM yjlaeHuH OT Hero. 

B 1951 vr. 6p11a onyOauKoBana cratba [8], B KoTOpOl IpuBexenb oKCHe- 
PHUMCHTAJbHbIe JlaHHble NO perucTpallau rayOokux orpamkenuh c npeobsajaw- 
mumMu uepuosama okouo 0,030 cex mw BpemeHamu upuxofa 7,0—8,5 cer 
Ha yuacTke npodusa quot 3800  BOnm3aM WyHKTa BapHiBa (2 = 600 ms) 
Ip vcloOmb30BaHHu HeOOTbMmuxX 3sapaAq0B (oKom0 10 xz). Wokas3ano, 4To 
ITU OTPAIKCHHA HE MOLYT CIUMTATLCA MHOTOKPATHHIMM H YTO OHM COOTHRETCTBYIOT 
NoOWoWiBe CpaHWTHOTO COA, HevkKamero Ha TruyOmHe 18—21 Km. 

I. Paiix (1954 r.) B cBoeli padote [9] mpuBoguT upuMepEI {jOBOAbHO 
yeTKHX B3alucel rIyOoKHX OTpaxkecunil, MONYIenHEIX © MOMOIMLI cpeqHewac- 
ToTHOM pasBeqouHOolt crannyuna PRAKLA c ncnoab30BaHneMm cmecuTesA. LBaryle- 
menue riyOHHHbIX OTPaxeHul UPOU3SBOAUIOCh Up ABYX MPOMbIMNJeCHHbIX B3pbi- 
Bax B IOmnol Tepmanun. Hab6mtfenua nopopoxuauch BOmn3n WYHKTa B3pbiBa 
upn paccrosuum 200—2310 mm. TnyOokue orpameHuaH XapakTepu3yloTca 
npeo6safawuuMu aacToTama wopayKa 30 24 u BpemMeHamH Upuxona 7,07 
u 9,20 cex, OHM He BEITeIAIOTCA NO MHTCHCHBHOCTH cpelu jIpyrux KonmeO0annH. 
IIpu unrepuperalun DOy4eHE cnHesylomne pe3sybTaTH: r1yOuHa AO WoBepx- 
noctu Moxoposnyn4a coctarsmaet 27,6 xm, 10 noBepxHoctH Oa3zanLta— 20,3 km. 

B reyenue 1952—1954 rr. B IOnnot KanndopHun ncnomb30Bainch Ipo- 
MBINICHUBIC B3PIBLI JI peructpaluu ceiicmmyeckux BomH. B pabote [10] 
NpUBOAATCH MHTepecHbe pesybTaThl WO TAyOOKHM OTpasxKeHHAM, KOTODpHIe 
BHIeCIAIHCh Ha 3allMcAX, WOTYYeHHEIX BOIM3H NYHKTAa B3pblBa H Upu Oob- 
TOM YaJICHHH OT Hero 3a KpuTuUccKkuM yraom (R = 103 — 169 x). To stam 
naOmojlenuaM ObIa onpeyeiena BelnanHa cpefHeH ckKOpocTu pacupocTpa- 
HICHUA TIpOOMbHHIX BOJH B 3emMHOl Kope (V = 6,2 xm/cex) mw MOaOKeHNe 
noBepxuocta Moxopospnyunya (fH = 32 Km). 

Haugunana c 1954 r. o fo HacTOAIero BpeMeHH B Benrpun MpoBosATcA 
celicmuyccKkne accIeqOBaHHA C ICIbIO A3YYCHHA CTPYKTYPHI 3eEMUOH KOpht ua 
Benrepckoit papynuue [41, 12]. Wamepeuna mposogatca c TOMOMI[bIO 
26-KananbHol celicmm4ueckoli crannmu (Nou0ca mponycKkanna oT 20 70 100 2u) 
ph UCHOMb30BAHMH HASKOVACTOTHEIX celicmorpaos ¢ coOcTBeHHO!! YacTOTOI! 
okon10 8 2y. B pesyabrate uccaeqoBaHnii, WpoBeseHHEIX Jo 1906 r., Ona 3a- 
perucTpupoBaHbt ray6uHHble oTpaxkeHuaA BONM38n WyHKTa B3psiBa (R = 
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= O-:- 1000 ™) c Bpemenamn upuxoyal, == 6,8 + 7,5cexnt, - 7,8-+-9,6cer, 
KOTOpbIc, MO MHCHHMIO ABTOPOB, COOTBeETCTBYIWOT HOBEPXHOCTH Oazalbta u Mo- 
pepxuocta Moxopospmynuya. Ilpeo6sanatomue nepnosn saperucTpupoBanHblx 
Kome6annHi 0,04—0,05 cex. Lloap3yacb cpequuma (yaa Espo) 3HaqeHnAMit 
ckopoctTeli (40 NoBepxnocTH GOa3zanbra 0,8 xa/cek wm WO NoBepxHocTH Moxo- 
popuyunua 6,0 xu/cex), aBTOphl olpefeininu rayOuHy s3aieranma Oasanpra 
(7 = 18—~ 20 km) uw nopepxuocta Moxopospnanga (HH, = 23-28 Km) 
yYCTAHOBHIM, YTO OTPaKalomMe NOBEPXHOCTH MMeWT HAKJIOH. 

5 nocieqHee BpeMA TOABUABCL COOOMCHHA O BO3MO*KHOCTH perucTpaluu 
riy6okux oTpaxennii upu HadmloqeHuAX B oKeaHax [13—15]. B Hosoi 
SelanIWH WpOBOLMNUCh UCCIeOBAHHA TIYOUHHOrO CTPOeCHHUA 3CMHOHM KODE 
C NOMOIIbIO NpPeJIOMJICHHEIX BOJH, NOMYTHO OblNM 3aperMCTPUpOBaHb] OTparKe- 
HUA, COOTBeETCTByIonIne WoBepxHocTtH Moxopospuyuya, pacnouoeeHHoH Ha 
riyOune 18% ¢ Ipeo6sagzaiomel aactoTolt okon0 20 27. pu nabmoqenuAx 
UCHOIL30BaIach HU3KOUaCTOTHAA CelicMopa3sBeqOuHaA allapatypa: celicmo- 
rpad c coOcTBeHHOM wacToToH 6,5 24 W ycusuIMTelu, paccuuTaHHble Ha peru- 
cTpaumio uactot ot 2 yo 120 2y. B Ataantayueckom okeaue [15] B reaenne 
pala eT w3yudalo0cbh cTpoeHne 3CMHOM KOPHI B OCHOBHOM MCTOJIOM HpeuoMseH- 
HbIX BOIH. ABTOP OTMe4AaeT, UTO, KPOME TOFLO, ObINM 3apeTUCTPUPOBaHbI OTpParkKe- 
HHA, COOTBETCTBYIONl“e TOBepxHoctH Moxoponpuyuuya, KoTOpad pacnouomena 
B ryOoKHX GacTAX OKeaHa HaTayOuHe okoNo 18 Km. 

Kak cnelyeT a3 upuaBesenHoro o630pa padoT, B 6OAbMIMHCTBe Cy4aeB 
BbIeleHue TIyOOKHX OTpayKeHuH WpousBo_uI0ch UpH HebonbmUx paccTosA- 
HHAX OT IYHKTA B3pbIBa, HCCMOTPA Ha TO, 4TO B STON OOTacTH UMeeTCH OOUbUTIAA 
OUacHOCTbh IIpMHATh MHOTOKparTHble OTPaKeHHA OT CPABHUTeIbHO HerJyOOKHX 
TOPH30HTOB 3a OHOKpPAaTHHe; BbIeIeHwe OTPaxKeHull WpOuU3sBOAHJIOCh Ha 
CPpaBHUTCIbHO KOPOTKAX y4acTKaxX HaOsOseHul; HepeyxKO 3auucH rayOoKux 
OTpayxkeHHH, IpuBosuMble Kak UpuMeph, Oba HeYOBIETBOPUTeIbHOrO 
KayecTBa. bce 9TO B HeEKOTOPHIX CAyaaAX CTABUT OJ] COMHEHHe HaevKHOCTh 
pacnuo3HaBaHuA 3aperucTpupoBaHHHIx BOTH. KH atTomy caenyerT oOaBuTb, 4TO 
A 1pHemMa KoueOaunil MCHOML30BaIach IpeMMyMeCTBeHHO CpesqHetacTOTHAaA 
pasBeqOuHaA alilapaTypa, OMWbITOB NO BEIACHE€HHIO ONTHMAJIBHOrO Anana3sona 
GacTOT He HPOBO/HIOCL; Bce HaOMIOMeCHAA IpOBOAMAMCh C OMHOFHKIMH Cel- 
cmMorpadamu. 6 oToM, Ha Halll B3raAL, 3AKMIOWAIOTCA OCHOBHBIe HeEAOCTATKH Me- 
TOMUKO WpoBeseHHEIX padoT 0 BhifewenmIo TrryOoKux oTpakenuit. 

C1991 no 1956 rr. Uncraryrom @usnku 3emau AH CCCP ! nposoyuaucp 
celicMH4ueckue uccaesqoBaHna B palione Bouro-YpaabceKoli o6actn, HawaThe 
HO PYKOBOCTBOM akajlemuka I. A. Tam6ypuespa. Ocnosnoii 3ayauch uccae- 
oBannMh Oblta paspadoTKa MeTOMKH pa3sBeqKH KpuCTaM4ecKoro 
PyHaMcuTa KOppeAANMOHHBIM MeTOOM IpetoMmeHHHX Bomn[16].B mponecce 


1B 1994—1955 rr. Hncernryt du3sunn Semau AH CCCP u Beecowsnpui Hayune- 
HMCCICHOBATCIbCKUM uwHCTHTyT YreodusuKH (BHT LFeodu3suka) mpopogiuau coBmect- 
une MccHeqoBannA. [ip onncaHnH sKCHepHMeHTaIbHBIX MaTepHauOB, UpHBeseHHHX B 


HacTOAIlell CTATbC, MCNONb3OBAIHCh pe3ybTaTh, Noyaenube MucTutyTom du3snKA dem- 
aa AIL CCCP. 
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HOCBEX padoT GHTO 38aMCYeHO,ATO KpOMe HPOOMbHEIX UPeJIOMJCHHEIX BOJH, 
ROTOPHIC BbI[CHAIMCh Ha CCMCMOrpaMMaX B HawaJIbHOH YacTH 3allucu, peruct- 
PUPpOBaIHCh OYCHb CUAbUIC H YeTKHE BOJIHE! C OOM bINHMH BPeMCHAMH Wpuxoa. 
HacToamad cTaTbA TocBAIWeHa aHatu3y 9sTUX BOJH LW paciin@poBanuio 
HX IpwWpojEr. 
§ 1, OCOBEHHOCTH METOJUKM PABOT 


Ilonenrie paSoTH MpOBOAU.IMch KOPpC.IAIMOHHEIM MeTOJIOM NpCsOMJICHUBIX 
BROJH B CrO HU3KOYACTOTHOH MOANduKauUM Cc perucTpayyeh BepTuKaIbHOH u 
rOPH30HTAIbHOH KOMIIOHCHT JBH?/KEHUH TOUBBI. 

Tipu va6mtofenuaAx HchOTb30BamTach celicmuyccKad alimapatypa, paccun- 
rauuad Ha peructpanuio vactot nopayka 10—30 27, IsroTOBAeHHaA NO TUIY 
annapatypht FC3 (16, 17]. Jina npuema Koue6annil UcMOAb30BaIMCh, P1aB- 
WIM OOpa3oM, ITeKTposMHaMuueckue celicmorpapH Tuna COJ|C-52 ¢ cobct- 
Benno wactrotow oKono 12 ev. HaOsmtoqennA mpoBosuANch c HPHMeHCHHeM 
TpyUNMpoBaHHA BepTuKaIbHBIX celicMorpagos. II[pu stom ucTbpe ceicmorpa- 
(ha pacnowaranuch 10 yradaM KBaj[pata co cToponolt 15 «. Perucrpanua 
BOJH OCymecTBIATach Ges cmecutema u APA. 

Paiion pa6oT Haxog_mica B BOCTOUHOH Yacta PyccKoll W1aThopMbt Ha Tep- 
putopuu Tatapcroit ACCP, Bamxupcxoi ACCP ua Openbyprckon obsactu. 
Ou pacnonomen B OO7aCTH pasBUTHA MOWHOH TOM NateosolcKux OT1OAKe- 
nuii, UpeAcTaBIeHHEIX B OCHOBHOM KDpelIIKHMM W3BeCTHAKAMHM, AOJOMUTAMO, 
CIIEMCHTHPOBAHHbIMH TCCYaHUKAaMH, Canam. O6maa MOIWHOCTh Hameo30l- 
CKHX OTIOMKCHHI MopayKa 2—3 xu. Tox Tonmel ocagqounbix Mopoy 3areract 
KpucTalmmaeckHii mynkaMentT, mpexcTaBscHHbT FpawuTo-ruciicamu, TuHell- 
camH mT. 0. CkopocTuoit paspe3 paiioHa m3y4eH 0 MOBCpxXHOCTH Myusameuta 
© HCHOUTb30BaHHeM TaHublX CCHCMOKapoTakKa, a TaKKC NpPeCOMJICHHBIX WH OT- 
pasxkeHHbIX BOTH. Cpeqnad CKOpOCTb JO WOBepXHOcTH PYHaMeHTa COCTABIACT 
oxo0 4,5 rM/cex. Tpanwauad ckopocTb BAOIb NoBepxuocTu dyijqameHuta 
papHa B cpenqHem 6,1—6,2 Km/cex’. 

PeructTpaluad MpCOMAeCNHEIX BON MpOBOANAAch Ha WpOAOAbHBIX H IWole- 
pcquBx WpopusAax, oOuit Auanasou pacctosuuli ot //B jo yaactTKoB nab- 
qioneunmsa cocrapaan O—308 xu. Jina mpenoMIeHHEIX BOJH OblNa NOnyaena 
KOPpCJIAIMMOHHAA CHCTCMA B IIPOMCAKYTKe OT HYIA Wo 60 KM OT WYHKTA B3pblBa. 
Ilpu 661bmmx pacctosunsx ot (7B noayscubl MaTepHadbl Ha OTACIbHBIX 
paso6nujcuHHxX yyacTKax Ipofwouwbyoro upoduaa. Paccronnune mMemktyy cocel- 
HUMM muKeTaMu Ha Wpoduse 6pr10 100 a. 

Hak ye oTmMeyatoch, BbIcCreHne rxyOoKHX OTpasKeHWM He ABAANOCh 
WeIblO MPOBOAUBIAXCA WCC.1eqOBaHHit. Ilostomy Bce 3amucu OTpaxKeHHbIX 
BOTH OHI WOAVYeHbE NOUYTHO c perucTpalnel WpeOMAeCHHHIX BOJIH, HAKAKUX 
CHCUMATbHEIX HaOJOTeCuHMii MO Wpocse7KuBaHHIO OTpayKeHHM He CTABM.IOCb. 

Bos6yaaenue KoucdanHlt WpOU3BOAMIOCh Ip MOMOMM B3PbIBOB B BOOCMaX 
nH ckBaKuHaX. Bernama 3apAya cocraBaAla B cpexHem 200—300 xe pm yjla- 








1 Honee nogpobuple cBesqennA oO CeHCMOTeCOOTHH palona WpuBeenbl B paltee onyo- 
JHKOBANHHX cTaTBAx [16, 18—20]. 
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A@HHM OT NYHKTa B3apHBa Fo 70 xm. Takue Oonbuine 3apaAah Onn HeOobxo- 
MMB JiH BHITeIeHHWA DepBIX IpPpeCAOMJICHHHIX BOJH, A BLIeIeHHA TayOoKux 
OTPaKeHHH BEIMIHHY 3apAya MO*KHO ObWIO OL YMCHbIUMTh UpuMepHO B 2—3 
pasa (cm. fanee gur. 3 wm 4). 


§ 2. XAPAKTEPHCTHRKA JIKCIIEPHMEHTAJIBHOTO MATEPHAJIA 


IIpu celicmuyeckux HadmoyqeHaAX Ha ceHicMOrpaMMaXx, HOJIYGeHHHX opu 
paccTOAHHE OT NYHKTa B3pEBa FO 2Z0—30 km, B Ka¥ecTBe NepBHIX perucTpu- 
poOBasIMCbh IpPeOMJICHHEI€ BOJIHBI, COOTBETCTBYIONIME Pa3sIM4HbIM IpeJIOMIALO- 
UHM CJIOAM B ocayqoanol Toaue. KamyiguecA CKOpOCTH pa3sM4HAIX WpesoM- 
JICHHDIX BOJH Ou3KH MeKTy coool u cOocTaBAALT B CpexHeM 0,O—6,0 Kat/cer. 
IIpu na6atoqenmax ua 661buIax pacctoaHoax (R ~ 30+100 xm) B oOmacTa 
NepBbIX BCTYNICHUI BLIEIAIBCh IPeCAOMJICHHEIC BOJIHbI, CBA3QHHBIe C NOBepXx- 
HOCTbIO KpucTalum4yeckoro @yHiiamMeuTa HU, BO3MO7KHO, Oonee rayOoKamu 
IIPeOMAAWMNUME rpanuyamu '. BermunHa KakyulelicA CKOpocTH BOH 9TOFO 
Tula U3MCHAeTCA B Mpeserax oT 0,0 Ao 7,0 xm/cex WB CpeHeM COCTaBAAeT 
6,2 xu/cex. C yuanenueM OT NYHKTa B3phiBa Ha ele OObUIMe paccTOAHHA 
(R > 200 x.) na celicmorpaMMax NepBLIMH perucTpupoBaIuCh UpeOMACHHBIE 
BOAUBI, KOTOpble XAPAKTEPU3YIOTCA KavKyMeCHCA CKOPOCTbIO B CpefHeM OKOJO 
8,0 ka/cek. OTH BOJHBI Ob BLITeIeHb B OONacTa Mocreqywmuax BCTYNIeHH 
HW WpH MeHbINUX PacCTOHHMAX OT DyHKTa B3pbipa (2 > JOxm), re on Xapar- 
TePU3YHIOTCA 3HAYHTeABHOW WATeHcuBHOCTHIO (pur. 1). Ha hur. 1 npnsexensi 
celicCMorpaMMbl, UOJIyYeHHBIe Ha y4aCTKC HeMpOAOMbHOrO UpoPuNA WWuHOK 
1,5 «4. B HawanbHoH YaCTH 3allNCH BBIACACHBI IpeNOMJICHHEIC BOJIHBI, CBASAHHBIe 
© KpHetamimucckim dyngamentom, V* = 7,5 xm/cex. Ha Bpemenax 20—21 cex 
3aPCrHCTpNpoOBaH! TOMOBHbIe BOTHELL P, cooTBeTcTByloujue DoBepxHoctH Mo- 
xopopuaiga V*¥—9+10 ka/cex (Ha BepxHeli celicmorpamMMe BbIpesana “acTh 
3anncH BHHTepBase BpemeH 18,2—18,7 cex). OcpeqHenHH royxorpad BouH P 
(pur. 7) anmpokcumupyetcaA mpsaMOol duuuell (Kamwymanca cKopocThV *= 
— 8,0 xu/cex). Ha ocnoBanum KuHeMaTw4ecKkHxX ocobeHHOCTeli (BpemMeHa 
IpHXoa BOJH, UpAMOWuHelinaA MopMa rojlorpada, sHayenue V*) uw onuita 
pa6ot no TC3 3B Apyrux paiionax [3, 4, 5], orm BouHH MNTepupeTMpyroTcA 
Kak UPOOAbHbIe TO-IOBHHe BOJHbI, COOTBeTCTByloOMIMe MoBepxuoctu Mo- 
xopopnunya. B ceifcmonoruu Takoro THHa BOAHH WpuHATO oOo03HadaTb 
uunekcom P. C npn6amxenmeM K UYHKTY B3pbBa BouHE P nepexoyat 
B Ipynmiy WHTeHCHBHEIX KoNeOaHui c OoOAbMIMMH 3HaYeHHAMA kajky- 
WuxcH ckopoctel (pur. 7), KoTropble 1a yqoOcTBa usnoKeHuA OO03HAaTeHE 
uepes P,. Hume maetca xapakrepuctuka ocobennoctell BomH Po. 

Bpemena npuxoda. Kak yrKe oTMeyaloch, ocobeHHocTbiO BOIH Po ABIA- 
ETCH TO, UTO OHM perucTpupylWTcsA Ha celicMorpaMMax Ha Oo1bMmux BpeMenax 
t = 11-17 cex (npn R = 17-70 xm). C yanennuem oT IyHKTa B3pblBa 


1 Tloqpo6unaA xapakTepHcTHKa UpeOMMeHHHX BONH, COOTBeETCTBYIOMIMX rpaHuwaM 
B OCAOUHOM TOME HM MOBEPXHOCTH KpHucTadIMgGecKoOro PyHLaMeHTa, NPUBO/MTCA BCTATbAX 
[16, 18]. 


16 Tpynm Wu-ra dusunn Seman, Nd 6 
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Mur. 2. MWprmeprr 3arsicel rpynus BON Po, 3aperueTpHpOBaAHHEIX Ha MpO;{O-1bHDIX TpOPUIIAX Up pasapx RK: 


a—opn R= 22 ’e.0 Ha yyacTKe npodunA Aannon 900 «1; 6 — apn k= = 50 xa Ha yuyacThe UpO@uTA jwimnolt 2,8 wae (Ha ceftiemornamMe 6 BhMesakHa FACTH AANHCA BR OUATeNRA Te 
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BpeMeHa MpHxojla BoH Po MefeHHO Bo3pactawT: upu R= 23 rat = 12 cer: 
upa R = 50 xm t = 14,5 cex. Ha stom xe yaacTke na6stonennii BpeMeHa 
NPHUXoa WePBbIX BOMH BO3pactawT c 4,0 jo 9,0 cex (cm. dur. 2, 3, 4). 

Kamcywyueca ckopocmu. Wpu na6mofenuax wa poNoubusrx npomww71Xx 
yCTaHOBJIeHO, ITO BOAHH Po XapakTepusyIOTCA CaMLIMH OONbBIMMH 3HadeHHAMI 
KKYUIMXCH CKOpOCcTeH cpeqMm BCeX 3aperMUCTpUPOBAaHHBIX BomH (pur. 2—4). 
OrMeyaeTcA onpeserenHad 3akoHOMepHOCTh B u3MeHeHuM V* Bostt dTOIt 
rpynubl: ¢ ylaieHueM OT HYHKTa B3pHBa BeuunHa V* ymMenburaetcs. Tar, 
HanpamMep, upa AR = 22 km Renmuuuna V* Bonn Po upaktayecku Onn3Ka 
K OecKoHedHOcTH (pur. 2, a), npu R = 65 KM ona coctaBUAeT HpHMepHO 
8,9—9,0 xm/cex (pur. 3, 6). Ipenomnenuste BomHEI, KOTOpbIe€ B 9TOM ;Ke HATeDP- 
RaJl€ PeTHCTPHPYIOTCA TepBbIMH, XapakTepuU3ylOTCA UPMMepHO ToCTOAHHOIE 
BeMaHHOW V* =~ 6,0 xm/cex (pur. 5). 

Xapakmep npocaenusanua. B rpynne Born Po o6b4HO MOMHO BEIT b 
NCCKOAbKO BOTH C OJM3KUMM UI paBHBIMH 3HaYeCHHAMH KarkyMMXcs cKOpo- 
cTCH, KOTOpHIe pasfeneHH MaJsLIMa WHTepBalaMw Bpemelul Mpumepio 0,1— 
0,3 cex (pur. 3, 4). [umrensuocrts seeii rpynus oKox0 1,0—1,5 cex. Henpe- 
phibHad Pa3s0Bad KOppeANMA OTAENLHHX BOJH B rpynue GEna BO3MOKHa: 
Mb Ha HeOOMbMAX yYacTKax Upohusa uopagka 1—2 x: 1a 3atacH ObM4HO 
Wa0TIOfaIMch peskue HapyWenuA KOpperAlun oTMeNbHBIX BOUH Po B rpynue 
(pur. 3, a, 4, 6, 5). Ipwamannt takoro XapakTepa Ipoc.7esKHBaHUA BOJIH TOKa He 
ACHbI. AHANOTHYNBE ABICHHA OTMeYeHEI Hp. ONNCAHRE IIPCJIOMICHHBIX BOJIH, 
CHAZAHHBIX ¢ PIyOOKMMM rpaHulamy B semilc ii Kope, pu riyOuHHoM celiema- 
uccKOM 30HqupoBaHna [4, 5]. 

Hpeobaadarwwyue uacmomn. Wpeob.1anawmae ywacrotit Born Po na 3allu- 
caxX — uopaaka 15—20 ey. Oun Oan3kn K YactoTe MAKCHMyMa YacTOTHHIX Xa- 
PaKTCPUCTHK Kavala, HO HECKOAbKO BbIMe MpeoOMaalomuMx YyacToT upesoM- 
H@HMBIX BOMH, COOTBETCTBYIOWNUX KpucTalmmuecKoMy dynjamentry ( fup = 
=: 13+-18 ey). Habmogeunii c ucnomp30BaHnem MAPOKONOAOCHBIX YWaCTOTHBIX 
XapakTepMcTUK allmapaTypbl uc MpoBoMAOc. 

Amnaumydoi. Xapaktepuoil ocobenHocThWO BOAH paccMaTpHBaeMO Tpyuuet 
ABAACTCH HX 8HAYWTCIbUAA UHTCHCHBHOCTb 0 CpaBuelMioO CO BCCMH BaperucT- 
pupoBaunbimy Bostnamn. Ha mur. 2—4 npuneyenn ceiicmorpamMnt, NOY 4eH- 
UbIC MPH Pa3IU4UbIX PaCCTOAHHAX OT NYHKTa B3pbIBa, Up vabGmoneuuAX na 
NpOMOIbubx Bpopariax. Cpynma Born Po sewny Belenserca ua 3anucy 
OnaroyapA OOAPIIAM aMIJIMaTyiaM. Jaa ummoctpannn Osan NOCTPOCHH rpa- 
(pukn A(t) 3aBMCHMOCTH aMNIATYAB KoneOaHull OT BPe€Me€HH pH pa3sHbix pac- 
CTOAHHAX OT HCTOYHUKA KoWeOannii. KHpuspre A(t) mpupexenti na dur. 6. 
(ce KpHBble DOTyqIeHb! UpM pa3sqW4HOli 4yRCTBUTeAbUOCTM Kananon u IEpH 
PASHBIX B3PHBaX, MOSTOMY BCIMUMHEI AMIMUTYA A pa3sHhX KpUREIX Comoctas- 
ATR MewKy co6ol ne1b3a.) [pu paccmotpenun upuBeyenusix KPHBHX MOMHO 
SaMCTHTb, YTO Tpyita BOAH Po UpH pasHBIX paccTOMHMAX OT NYHKTAa B3pbIha 
upeoOwaqaerT TO aMMIMTye Haj| BCeMM 3aperucTpupoBaHHWMA Bora. 
Boejlenexae porn Po oOmerueno OnmarofapA TOMY, ITO OHM OOHUHO TOABIA- 
loTCA Ha 3anucH ua oOmem done cnrabsix KomeOannii (pur. 6). 


o* 
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Mnr. 3. Ipumepy satuceii rpynnn Bonn Po, 3aperacTpapoBaHAbIX Ha NpOOMbHEX npomunax upw Gonboiom yaanenun oT IIB: 


a—R2™55 5 Ha yuacTKe ODpopunA gauHo 1600 “; 6— R= 65xm Ha yyacTKe NpPoPusA TAMAOK 1300 m (Ha CeiicmorpamMMe @ BbIpesaHa 4aCTb salldCH B KMHTepBase 
BpemeH 12,7—13,4 cex; Ha celicMorpamMe 6 — B HHTepBalle BpeMeH 12,3—14 cen). 
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Mur. 4. 


- @ — CeficMorpaMMDI, DOJLyYeHHWe Ha yuacCTKe MpOmONbHoro npohuna wauHow 1,6 x mpi R= 60 xm. Teppami perucrpupyiotca mpemomamen- 
HbI€ BOJIHBI, COOTBETCTBYIONINE MOBEPXHOCTH HKPHCTalMyeckoro PyHtamMeuta c V* = 6,2 xm/cex. Ha BpemMenax {15 cex BbIMeeHH NHuTeHCHBHEC 
BONKE Py; 6 — TacTh 3anuCH BepxHeht ceficMorpamMn! B NHTepBase BPeMeH 14—16 CCK, Me BbIMeNAIOTCA BOJIN I’, (YBeuuTgeHo). 
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Mur. 5. Ponorpadst Bonn, 3aperncrpupoBaHALIX mpu HaOsuoyqeHvAX Ha IpOJ[OJIbHUOM 

upopdusie who 26 xs pm OHOM NyHKTe B3apEBa (2? = 36+62 xm). Ileppamn 

IPOCNERMBAOTCA IpCIIOMIICHHLI€ BOJIHH, COOTBeETCTByIomINe NoBepxHocTH dyHyaMcnta. 
Ha ppemenax ooo 14—16 cex oTMeyveHa rpynma BomH Po. 
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O6sacme = =npocaexcusanus. Bounst Po cuctemaTwueccKH  BEIJeATHCh 
Ha celicMorpaMMaxX B INMpOKOM fMalazoHe paccrosxHult ot 17 fo 70 xm oT 
nHyuKTa BspHBa. B oOnacta MeHbINnX paccTOAHUL OT WYHKTAa B3pbIBa (R<17 KM) 
ne Mpou3sboyMAach perucTpalua KoNeOannil c OObMIMMH BpeMeHaMy Upuxona, 
movTOMy BOnNEM yukTa BspbrBa (2 < 17 x4) He yauoch BEIACHMTb Xapak- 
TepHbie ocobeulocTn Boum Po. B oOsacta 66nbmUuX yAarcnuit or myHKtTa 
b3phipa (R > 70 K4t), Kak yske oTMeyalocb panee (cm. § 1), Onan 
HONYYCUb MaTepHalb IMM Wa OTACAbHBIX KOPOTKHX pa3soOmleHHbIx y4actT- 
Kax wad0moscinit, rye bbiyeuenue BorH Po Oblno0 3aTpyqHuTerbno. Jina Bac- 
HCHHAA BO3MO;KHOCTeH perucTpatan Bown Po B yKa3aHHol oOsactu (70 <R< 
<417 xm) ueoOxoquME aubueliimme uccleqoBaHaa. 







h 
Kinu / A 
mt FT me \NE Aecnan 
Hfewma 
y NB 4 
&0 t- IQCHOEOUGK 
HB Pemuyeobo 
30 iy 
M8 Kpacnobodcn 
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i M8 Domunobxa 


NE Geopoduurobo 
ZB ; 4 Doe eae enone 
4 J 6 / & g 10 i] 12 13 4 fb /6 /7 t Cex 


Mir. 6. Npupste A(t), mocrpoenapre Up pa3simgabIX paccTOsHMAX OT MYHKTA B3PEIBA 
(or 23 fo 65 x) NO 3ancAM, TOUyYeHHLIM Ha pasaLix upodunsax 
Salut pHXOBAH BI o6acTit PerueTpauhil NMEPBLIX MPeJIOMMeCHHLIX BOJIH, CBASAHHAIX C NOBCPXHOCThH Hpiic- 
TaWingecKoro ®yuaqamcuta, u rpyntn Bonu P,. Ilyaxtipom nposegena 2nHNA, aHOponcimMiup yronlan 
OOMaCTH NOBLIMICHHOM MITCHCHBHOCTI Ha KpuBHIx A(t). OHa CoBMajaet no dopme c ropnorpadom Bon P o 
ia ar. 7. 

B usteppane 30—40%.™ or MyHKTa BapbiBa Koppeaanua Bon Po oOBtIHO 
YxyAllatach 3a cueT unTephepenunn ux ¢ OOMeHHEIMA TpeJOM.IeHHbIMU BO..HaMH 
tuna PSP uw PSS, ppemewa Mpuaxofa KOTOPHX Up yKaszaHnbIX paccTOAHNAX 
ot 7B copnayain c BpemMeHamMu peructpayun Bonn Po (pur. 7). Ha dur. 7 
mupubeen oOmall rpynmopoli rojorpap t= ¢(R), mocTrpoenuniii, 10 oKcHepu- 
MEHTAJIbHBIM JlaHHbIM 1901—1956 rr. (o cnoco6e nocTpocnua roxorpadha 
¢ = tA) cm. [o]). Wp nocrpoesun svroro rogorpada menomp3oBaice ceii- 
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CMOrpaMME!, Il0JlyYeHHEIe HA pasHbIX NPOMOIbULIX NpOPUAAX pM pasMaHBXx 
paccTOAHHAX OT ITYHKTAa B3phiba B Mata3zone oT Hyg WO 308 xm1. Kak Bunuo 
(pur. 7), Bomun PSS B oTrumaue oT Bon Po XapakTepu3syloTCA CpaBHUTeAbHO 
MaJIBIMH 3HaYeCHUAMH Kaxktymum@xcA ckopocteli tlopaaKa 3,0—3,5 xa/cex?. 


§ 3. O TPHPOJE 3APETHCTPHPOBAHHDBIX BOJIH 


Ilepeiizem kK oOcyKTeHHIO pasIM4HbIX UpewquoNomennl OTHOCHTCAbHO 
OpHpogH BoH Po. 

1. IpesomienHile wim oTpasKeHHHe BOJHH. 

Takue KuHeMaTH¥ecKue ocobeHHOcTH BOoIH Po, Kak OonbuIMe 3HadeHHA 
kaskymuxcnh cKopocret V*, ymMenbuienme V* c yReamyeHnveM paccTOAHUA OT 
IYHKTa B3phiBa HW KpuBONMHelHAA MPopMa ocpeyHeHHOrO Trogorpada (pur. 7), 
MO3BONANWT C4YUTATh BONHH Po oTpayKeHHHIMM BOJHAML. 

2. Muorokpatuble (I1pofqOJIbHbIe, MoMepeynbie, OOMeHHHe) MIM OHOKpat- 
HHe€ OTpasKeHHbIe BOJHHI. 

PaccMOTpuM, HaCKOJIbKO BeEPpOATHHIM ABIAeCTCA IPeAMOMOKeCHHe O TOM, ITO 
Bolu Po ipekctaBiAloT coOoll MHOTrOKpaTHHie OTpakenuaA oT nermyOokux 
rpanny pa3syena. Ecun Po felictBuTebHO MHOTOKpaTHble BOTH (MpOAOUbHbIC, 
oOmMeHHEIe WIM NoMepeyHble), TO Ha celicMOrpaMMaX BEIJerAINCh Ob WH BOJHBI 
MeHbileH KpaTHoctu. Ilpu stom no amnauryye onn AouwKHH GHIM OH Mpe- 
BOCXOAMTH BOTHE Po, WOCKONbKY B OONbIIMHCTBeE CY4aeB HMeeT MECTO YMeHE- 
IeHWe HHTCHCHBHOCTM BOJIHEI C YBEAMYCHHEM NOPAAKOBOTO HOMEepa OTpaKe- 
nua [21, 22]. Ha camom jene TakuX MHTCHCHBHBIX BONH, UpemMecrBylwouMx 
BoHAaM Po, na celicMorpaMMax He HaOmO,aeTCA. 

OcHOBEIBasCch Ha YKa3aHHBIX OCOOeHHOCTAX 3apernucTPHPOBAHHNIX BOTH, 
MO?KHO C4UMTATL, YTO BOIHE Po ABIAIOTCA OXHOKPATHBIMM OTPayKeCHHBIMU BOJI- 
HaMM, KOTOpHle, Cy[A 00 OONbIIMM BpeMeHaM IPUXOja, COOTBETCTBYIOT OTpa- 
aloe rpanaie, 3sareraimel Hua 6oubwol riyoune. 

3. Tlonepeynnie, o6MeHHLIe HAM MpoyOAIbuble OHOKpaTHbe OTpaKennsA. 

Boanbi Po He MOryT C4unTAaTECA YHCTO NoMepewbiMu MoO cxesyIOUIUM Upu- 
4uHaM: 

a) B uepBolt 4acTa UyTH BOTHEI JOKHEI PaclipocTpaHATCA B KayecTBe 
NpOWOAbHBIX, TAK KAK B3PbIB MO?KHO PACCMATPHBATh Kak MCTOUHAK KOTe0annH, 
O1M3KHM K ACTOUHLKY TUNA DEHTpPa Pachi“peHAA, Ip KOTOPOM He BOsOymAa- 
IOTCAH WONepeqHe BOTH. 

6) B nocneqHei gacto nyTu BonHE! Po pactpocTpaHAWTCA Kak Npojous- 
HbIe, O YM CBUeTeILCTBYeT COMOCTaBIeHHe 3allucel Ha X- u Z-KOMMOHeHTAX 
(pur. 8), a Take GeTKHe BepTaKadbuble ocu cunasnoctu 6e3 oOpamennA 
(a3 Ha a3HMYTAIbHEIX celcMOrpaMMaXx. 
be: II peqnono*nuM, Jatee, 1To BomHH Po ABIAIOTCA OTPaxKeHHEIMA OOMeCHHLIMU 


1 IIpu coctapnenuu storo roqorpada HCHONb30BaHHI HeKoTopbie MaTepladH, ob6pa-~ 
OoTaHHHe MJ. HaydHbim cotpyyquuKom I’. [. Muxora m upupefennite B. oTueTe Bouro- 
Ypaneckow sKcnequyuM Macturyta d@usuKu Seman AH CCCP 3a 1951 r. 

? Bonee nogpobuan xapakTepucTuKa OOMeHHEIX BOJH 9TOTO THMAa, peructpupyembix 
B palone MccleqoBaHHu, UpuBegeHa B pabotax [19, 20]. 
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“ler @zr. 7, O6mmii rpynnopo# roxorpad t = 7 (R), uocTpoenuni no MaTepwadam 1951—1956 rr. 
7/4 P, = rny6unnwe oTpamenua; P — npenomnenubie BOUHEI, COOTBeTCTBYIOMe MoMOWBe semHo Kopw; PSS — o6Mennwe npenomucn- 68 
He BOMHH, COOTBETCTBYWMMe rpananam B ocagowo0s Toame (R < 30 xm) M HOBepxHocTH gyHzaMenta (R > 30 xm). pu 200 > R > Sor 
> 30 xm WepBHMH perseTpapyIoTcA MpomombaWe Npenommennne BoNH PPP c V*=6,2 KM{cex, COOTBETCTBYIOUINe NOBepXHOCTH 8h 
KpHcTadameckoro yHaMenta HW, BOSMOMKHO, Oonee rmyGonmm rpaHuyaM. 7 — (TPHXOBMe MHHBH) TeOpeTMIecKBH rogorpam orpareH- = 
HBX BOTH (0 H NOCHE HayaNbHO TOUR). 2— (coNOMHAA JIMHHA) TeopeTM4eCKHA roLorpah upesOMAeRHWX BomH. OOa rogorpaha ae 
paccinTann ala cayaan H = 83 xm; V = 6,0 xa/cen; Vp = 8,0 xu/cex. Ormetena oOmacTb HavaIbHOK TOUKH UpewOMIewHHXx BOTH. 
= 73-15 wm) (WugpH Ha ronOrpade cooTBeTCTByIOT sHateHHAM V*). 
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@ur. 3 . CeiicmorpaMma, HomyyeHHad Ha yaacTKe HpogoupHoro upopana 


npn & = 59— 60 x or IIB. 
Ha BepXHuX JeBATH KaHaaaxX ZaperHcTpupoBanh! KOMeOaHHA C DOMOM[bIO BePTMHaJbHbix (Z) mpuGopos; 
Ha OCTaNbHEX — C HOMODIbIO ropu30nTanmbuux (X). Sanucn wa Z- Bh X-KOMMOHEHTAX DOTYICHH! Ha OLHOM 
Ho ioM #xe@_ydacTKe npodaaa. Ha sanncn X-KoMMOHeHTH OTCYTCTBYIOT KaKHe-760 HeTHMe MHTCHCHBHBIC 


BONHH B HHTepBaye Bremen 15—17 cex, 


re perHucTpHpyTcA BONBH Py. 


22. 
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BOJHaMH, &2 WMCHHO, NONe€peywHbIMM Ha BCeM ITYTH 3a UCKMIOVeHIICM TOHKOTFO 
BepXHero COA B OOMACTH BxOfa HW BLIXOfa celicmuyeckoli pajinaluun, rye onl 
paciipoctpaHAlotcA Kak upofonmbune. I[pumem Aud WpocToTH, 4TO cpema 
AByCNOHHad HM 4TO TuyOuHa AO oTpanalomeli rpaHulbl DopAKa HeECKOMBKAX 
KHUJOMCTPOB WIM AeCCATKOB KuaoMeTpoB. AcuMUTOTOM roforpada BOAH TakOTo 
THUa ABIACTCA UPAMaA, HAKIOH KOTOpPOH 61u30K K HAKMOHY rosorpada upsA- 
MOH BOJHE S BO BTOPOM coe (MepBLIM TOHKUM COeM UpH paccy*KeHMAXx 
MO?KHO UpeHeOpeyb). CoruacHo celicMoreomorMyecKuM CBeJeHHAM O palione, 
BO3MO?7KHEIe 3HAYCHUA CKOPOCTH IPAMOM MWposodbHol BOAHEI, pactpocTpaHsA- 
colleHicH B paccMaTpuBaeMOl cpese, 3aKJWYeHH B Upeseswax oT 4,0 Oo 
6,0 k/cex. Ecaum cumTaTb, YTO OTHOMIeHWe CKOPOCTel IpOOAbHHX HM DOLMe- 
peaHHX BOJH B paccMaTpoBaemoli cpeye V,/Vs = 1,73 1,80 [20], ro Be- 
HW4YHHA CKOPOCTH NPAMBIX NOMepeC4HHIX BONH OUpeyeiuTcA 3sHayeHuAMA 2,6— 
3,8 xm/cex. Us ananusa o6mero rpynmonoro roforpada, upuBeyennoro Ha 
dar. 7, cneflyeT, 4TO acuMNTOTOH roxorpada BomH Po ABIAeTCA IIPAMaA, 110 
HakNOHY ONH3KaH K Toorpady UPOAOMbHEIX UpeyOMNeHHBIX BOTH ¢ V* = 
= 6,0 xu/cex; roxjorpa® Bonu PSS ceuet roforpad Bonu Po uw xapaktTepu- 
3yeTCA KakyujelicA cCKOpocTbh}, O6nu3koli K CKOPOCTMH UpAMBIX NonepetqHx 
BomH (V* = 3,3--3,5 xa/cex). CueqoBaTeibuo, mpeqiomomenue O TOM, 4TO 
BoHE Po ABIAIOTCH WONepewubiMa Ha OObuIeli wacTM CBOero NyTH, oupoBep- 
raeTcA HaOJOCHHEIMH [aHHBIMII. 

Iipennouo#uM, HaKOHEI, YTO BOTHH Po ABUAIOTCH OOMeEHHHIMH OTparKeH- 
HEIMH BOTHaMA Tuna PieS2P1 anu PiS2ePe1 (qaa UpoctoTH 6GyzeM cunTaTb, YTO 
OHH paclpocTpaHAWTcA B ABYCAOMHON cpejle, re TBakbt MeCHAIOT CBOH THM: 
c Pua S ac S ua P). Iloxaxem, aro Hekoropse ocobexHocta BonH Po 
oupobepralT uw 9TO Upesromomenne: 

a) I[pna takom upefnonomenam JOIUKHH CyoiecTBOBaTh OOMeHHHE BO.INBI 
TOHOB Pi2Se uw PiS2P2S1 c 660bUIUMM BpeMeHaMM Ipwxofa, weM Bpemena pe- 
ructpalan BomH PisSeP1 unu PiS2Pe1. pu stom o6mMenHbie BOJHEI Tuna 
P2821 NOUKHE OLITb CHAbHee OOMeCHHHIX BOMH Pi2S2eP1 a P1S2P21, Tak Kak 
aMILIMTYLa BOJH, pacHpocTpaHANWMUXcA B CHOUCTOH cpene 6e3 norszomennA 
BooOme yOnBaeT Up YBeIMYeHUA WWicla U3MeHEHUM TUNA BOJHEI (3a WCKIO- 
YeHHeM CIyYaA OYEHb pe3skol CKOPOCTHOK Audhepenlualuu cpeqbl MU cpaBHuy- 
TeIbHO Y3KOH OOnacTH yruoB Hajenun)'. Cneqopatenbno, BOoIHH Pi2Se1 OHH 
Obl 3aperHCTpHPOBaH! TOPH30HTAIbHEIMY UpHOopamu. OpHako paccmoTpeHue 
OombuUIOrO 4NCHIa celicMorpaMM TOKa3blBaeT, YTO Ha 3alMcH X-KOMIOHEHTHI 
OTCYTCTBYIOT BOJIHH, WpuxosAmMe nose BOMH Po uw xoTA Obl CpaBHUMEIC 
© HMMM WO aMnatyze. 

6) C yemblo BHACHeHUA UpHpogs BOTH Po 6bIIO UpoReseno conoctaBlenue 
HaOONeCHHHIX Togxorpahos Bown P, u P c TeopetuueckumMH roxorpadamu 


1 Bonee. noppo6uHoe o6o0cHOBaHHe 3TOTO ABIECHHA ano B OTYeTe OO HCCAeqOBanUAX, 
UpoBejleHHHX B 1955 r. no Teme «M3yyeHve KHHeMATH4UeCKHX H AWHAMMUeECKHX OCObcHHOC- 
Teli oOMeHHHIX H MoMepeyHEIX UpeyJoMAeHHEIX BOTH». ABTopH! IO. WM. Bacuapes, JI. B. 
Monotosa, T. Tr. Usanopa, O. MW. Kopanes. Dongw Wactutyta d@usuku Seman AH CCCP, 
Mockpa, 1956. 
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NPOMOMbHbIX OTPaKeUHBIX HM MpeOMIeHHSIX BOTH. TeopeTu4eckue roxorpadEt 
paccauTbhibasiich tia cayyaes H = 15-40 km uV =5,5--6,5 xm/cex B upen- 
MOWOKCUIM, ATO OTpaKaiollat LpaHua TOpu3s0HTalbua mu NOKpHBAWUAA 
cpela ojHopoyHad. 

Oka3anoch, 4To nadmoqennbe royorpappE BomH Po u P copnayator 
C OAUHM KOMODHOpOBaAHHHIM TeopeTMYeCKUM TosorpadoM oTpakeHHIX M 1pC- 
IOMICHHBIX BOH, paCCYHTaHHBIM WIA B3HayeHnit AH = 33 xm 
V = 6,0 xm/eck (hur. 7). Stor hakr apanerca nandouee cCymecTBeHHBIM J0- 
Ka3aTeIbCTBOM TOFO, 4TO BoTHE Po u P cooTBeTcTBYIOT OfHON H TO me rpa- 
Huge W 4TO 8aperucTpHpoBanuble BOUHEE Po ABAAIOTCA YACTO NpOAOATbHEIME 
OMMOKPAaTHBIMH OTPasKeHHBIMA BOHAaMH. 

Uopayox nouwyaenunx seman H u Y noyrsepapaer, aro rayOmnnsie 
OTpaKeHHA [elicTBUTeIbHO COOTBeETCTBYIOT ToBepxHoctu Moxoposuyuya, 1 
XOpomo coriacyeTcad ¢ ONYyOMKOBaHHEIMY JaHHBIMA O TOMMMHE 3eEMHOH KOpH 
B Eepone [9, 11, 12, 23, 24]. 

Benuunun H a V ue Moryt uperenjonats va OoNbINy!O TOUHOCTS, Tak Kak 
pli HHTepipeTalun OM Cile1aHbl HEKOTOpHIe JOUYWeHUA: Wpeyuomarasocn, 
4TO OTpakKalollad VOBEPXHOCTh FrOpu30HTabHa, He YUATHBAIOCh UpesOMAeHue 
Ha HMPOMe@KYTOYHHX Tpanulax, OTCYTCTBOBAIN HeNpepHBubIe ToRorpads! oT- 
PUKeHHBIX MH MpCNOMMeCHHBIX BOJIH. 


3AKJIOUWEHHE 


IIpu paOotaxX KoppeaANMOHHEIM MeTOJOM IpeOMICHHBIX BOJH B ero HI3- 
KOWACTOTHOH MOAMhukKanuH Ha OombMOou oomagu (oKon0 10 000 xm?) B Te- 
uenue pafa set (1991—1956 rr.) cucTemarmaecku perucTpupoBaluch AHTeH- 
CHBHBIC OTPaKCHHbIC BOUHB, COOTBeTCTByIOMue NOBepxHocTtu Moxoposryuya. 
PernctpayuA riyOuHHEIX OTpaskeHuii OCyMecTBIATAach B WMpOKOM AmanaszoHeE 
paccTOAHMH OT NyHKTa B3pHiBa (R = 17-70 xm), uTO aMeeT cymecTBeHHOe 
3HAYCHHE JIA HajlC@7KHOCTH paclO3HaBaHHA 3aperMCTPUPOBAaHHBIX BOUH, a 
TaWKe W JH UNTepupeTaluu NONyAeHHEIX rosorpados. 

[pu usyycuna 3apernctpupoBannblx riyOWHHEX OTpaKenuit BLABAeHEI 
HCKOTOpble KimeMaTH4ecKHe H AWHAaAMUYeCKue OCOGeCHHOCTH OTHX BOSH, KOTO- 
pple MOryT HMeCTb 3HaveHHe pH pacno3sHaBaHuu TIyOMHHBIX oTpaaeHnil. 
Ocuobnble 13 HX caelylonue: 

a) Oombnine adcomoTuble BpemeHa Upuxoga t = 11-17 cexupa R = 17~— 
70 kat OT HYHKTA B3pbipa; 

6) Oo.1buine 3HaIeHHA Kawkymuxca cxopocteit V* a yseauyenue V* upu 
NpHOTHAKeHUE K WWHKTY B3pplBa; 

B) 3HAYLTCIbHBIC AMIMIMTYAB OTpasKeHHEIX BOJH TO CpaBHeHuO C aMIIn- 
TY(aMu [pyriX B3aperucTpUpoBaHHHIX BOI. 

Hexorophie ocobesHocTu McTOAMRM, KOoTOpad NpUMeHANACh Up pa3sBeyKe 
PynaMenTa KOPpeAANMOHHEIM MCTOAOM IIpeOMAeCHHHX BONH, 10-BOUMOMy, 
OKa3aINCbh O1aPOUPHATHHIM Mt JIA BhIeUeHuMA TIyOMHABIX OTpakeHnnit. [nap- 
uble U3 VTHX OcoOeHHOCTeL CucayIouMe: Ip perucTpalau rayOuHHHIX OTpPake- 
HW MaKCHUMYM YacToTuoll XapakTepucTHky kKatamta naxoluscA B oOmacTH 
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HM3KHX YacToT HopsAyKa 10—18 ey, upu HaOnIoNcHnAX NpHYMeHAOCL rpynuE- 
poBanue celcmorpapos. 

Jlaubyeiinee pasbuTue MeTowa ruyOunHoro celicmuyecKoro 30H,MpoBanHd 
3CMHUli KOPbI B HallpaBACHUM COBMECTHOFO MCIHONIb30BaHHA MpeAOMIeHHHX 
OTpaxeHNbIX BOUH MOKET OKa3aTbCA BeCbMa UepcieKTHBHEIM. |} es0M, 
OCHOBHBIC IPCHMYDIeCTBa COBMeCTHOFO UCHOAb30BaHUA UWpeOM.ICHHBIX lM OT- 
pakenubix Boru B MeToje [C3 ananormyub UpenaMyulecTBaM KoMOnHApOBal- 
HOO MCTOj{a NpeJOMACHHBIX WH OTPAsKCHHbIX BO.IH 110 CPaBHEHUO C BOSMOKHO- 
CTAMM KaskOro MeTORa B OTEUbHOCTH Upu celicmuyecKol pasBeyKe [25]. 

IIlonyueunbie pesyubTaThl ABJAIOTCH BecbMa OOHazexKuBalouMMH. Onn 
WOATBepARAATcCA ene Souce o6mupnbimu pabotamu BcecolosHoro Hay4Ho- 
HUCCHeOBaTeNLCKOYO HHCTHTYTa reo@usukN, MpoBpoyumumu B Bouro-Y paab- 
CKOH oOs1acTu B DocrzeqHue rorb. B jaubuelitmem HeoOxoqMMO WOCTAaBUTh cie- 
IWaIbuble UCCAeOBANHA IO BbIeeHHIO U OCcOOeHHO U3yyeHuIO TAyOHHHEIX 
oTpavKeHuI, 
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1959 2. TPYMM bl UHCTHTYVYTA OHBHKU BEMJAH MW 6 (173) 


A.H.Pamnuro6ea 


O ITOBEPXHOCTHDIX BOJIHAX, 3APETMCTPUPOBAHHDbIX 
BBJIM3M ACTOUHWKA 


M3sn0KenH pesyJbTaTH OUNTHHX pa6oT Uo pernctpalun opepxuoct- 
HHX BOH BOH3H HCTO"NNKa. Jia Bo3s6y#yenuA KoneOaHM MCMONb30Ba- 
MCh yjlapbl, perucTpalMA Beach TOPH30HTaIbHHIMH UM BepTHKasibHEIMA 
celicmorpadamn. Cpeau DOBepXHOCTHHIX BOJIH BbIZeeHE pasiMunble rpyNUH: 
BOUHEI Panea, BowHn Jiapa, Bone! M,. IloBepXxHOCTHBIe BOJHEI HCHOb- 
30BaHH JIA OpefeweHuaA cKoOpocteli MoNepeywwHX BOTH B Cpele. 


BBEJEHUE 


K HacTtoAMmemMy BpeMeHH B CeMCMOJOrNH HAKOWJICH 3ua4MTeIbUblil OTBIT 
UCHONb30BaHHA MOBEPXHOCTHHIX BOJIH, BO3HUKANWNIMX Tp 3eMJeTpACeHHAX, 
JA U3YYeCHHA PeTMOHAAbHOrO cTpoeHHA 3emuHOli Kop [1—7]. Comocrapnenne 
TeOPeTHYCCKUX AMCIEPCMOHHIX KPUBHX, PAaCCUMTAHHBIX UP PasIMAIHbIX Wpejl- 
NOMOMCHMAX O CTPOCHHH 3EMHOM KOPH, Cc HaONMOJCHHBIMY KPUBHIMH MO3BOJIAeT 
CpaBHUTeNbHO MpOcTO olpeseNATh cpesHue MOMHOCTH H ylpyrue cBoiicTBa 
OTICIbUBIX CIOCB HM 3EMHO] KOpPh B IleIOM B Mpefewax KpyWHbIX PCrHOHOB Ha 
KOHTMHCHTAX HW OKcanMGeckux oOTacTAX. 

B ceiicmuyeckol pa3Belike DOBeEpXHOCTHHe BOOTHE ANA UsyyenuA cpelE 
ue HMCHOIb3YWTCA HW paccCMaTpHBalwTcA Kak TOMexM Up perucTpaluy Noses- 
HbIX (OTPasKeHHLIX M MpesoMuenHbixX) Bonu. PaspaboTaH pay MeToAuGecKuXx 
TpWeMoB (B3PHIBHI B CKBaxKMHAX, YCTOTHAA CeeKIMA, IpyuNupoBanne) AA 
WOaBIenuA W ocuabeHMA ITUX BOJH Ha celicMorpaMMax. Ojnako, 9TH IpH- 
@MBI He BCera ABIALOTCA IPMPCKTUBHHIMH H3-3a OTCYTCTBUA OCTATOAHO NOTHEIX 
npefcTaBleHull O JMWHAMMYeCKHX HA KHHEMATHYCCKUX OCOOeHHOCTAX NOBepXHO- 
CTHEIX BOJIH, BOSHUKANWMUX Up B3pHBax.C Apyroli cropoHb!, WaHHbIe celicmo- 
ormua mw HeOONbMOH ONHT sapyOeKHEIX celicMOopa3BeO4HHX UCC1esOBaHHIt 
CBHUETEILCTBYIOT O BOSMOZKHOCTH HCHONL30BAHHA DOBCPXHOCTHHIX BOAH JIA 
“U3V4CHHA CTpOeCHHA BepxHeli actu paspesa. Ilostomy u3y4ueHue NOBepxXHOCT- 
HbIX BOJIH, BOSHUKAIOMMX Ip B3phIBaXx H yJlapax, UpeAcTaBIAeT oNpesenen- 
HM WHTepec WA celicMopa3Be4HKOB. 

HactosmaadA cTaTbA, HallucaHHaA lO MaTepHasamM paOoT, MpoBejjeHHEXx 
B 1955 r. B ofHOM 43 paltonos MockoscKoii o6actu akchequnueli Auctutyra pu- 
3ukn Semin AH CCCP nox pykosoycTsom 7OoKTOpa du3.-MaT.Hayk M.C.Bep30n, 
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WocKAMcha U3yteHmIo ocobeHHOcTeit MoBepXHOCTHHIX BOTH, 3aperncTpu- 
pobauHHX BOIN3H UcTOUNUKAa KoneOanuil. PeructparuAa MOoBepXHOCTUHX BOTH 
He ABIAIACh OCHOBION 3agqayeli paboT oKcHeAUNUH, OMHAKO NOW WewibM Ma~ 
TepHadl MpeAcTaBAAeT MUTepec C TOUKH 3pCHuA UsyyeNnUA PusnKu pacmpor Tpa- 
HCHMA BOWH BONM3M UCTOUHHKA MH BOSMOMHOCTH HCHOMb30BaHHA MOBeCPXHNOCT- 
HbIX BOTH B celicmopa3Beyke. B KayecTBe HCTOUHNKOB komebanuli NCnOmb30- 
Bauch yfapbt. Metoquaeckne ocodOesnocta npoBeseHHbrx pabor, 110 cpaBue- 
Hu ¢ 3apyOexKHbIME padoramu Toro *Ke HalTpaBuenna (8, 9, 10], saKsuodanruch 
B KOppeTAWMOHHOM NpPOCieKABAHUA BOAH MO Wpoduaio OHOBpemenHo Ha 
TOPH3OHTAIDHEIX (X,Y) w BepTakatbunx (Z) mpu6opax nu B ucnoab30BaNUE 
a3HMYTaJIbublx ycrauoBok [11]. 


$ 1. COCTOHHHE BONPOCA 


Teopemuueckue pabomo. Teoperuaeckoe m3y4enne IlOBEPXHOCTHBIX BO 
uayaTo paboram Poses, JIomOa u Jlapa. B 1885 r. Poneit [12] noxasan, 470 
BAONb Tpawulsl WOTYUpocTpancTBa MOryT pacNpocTpauATbcA cTalwonapHEle 
BOJHBI C OJMIMUTUYCCKUMH TpacKTOPHAMM ABUKCHHA YaCTUI, aMUIATyWa Ko- 
TOPHX 3aTyxaeT c ruyOunoll WO DKCHOHeENMAIbHOMY 3aKOHy. 

Saqaay O BO3HUKHOBelUM yUpyrux BomH upH cOCpeOTOYeHHOM BepTu- 
KANbHOM BO3zelicTBHH Ha TpaHue oryopoctpauctBa uccaeyonan Jlom6 
[13]. Ou noKxasan, uo HCCTalMOHApHOe BOZACHCTBMe CO3aeT Ha OBepx- 
HOCTH pH}\ BOTH, WH UpuBer TeopeTuyeckue celicMOrpaMME JAA OTJeNbHBIX 
COOTHOINCHHH yupyrux nocTosHAnx Au lt. JIoM6 BEaenun B MOBEPXHOCTHOM 
BO3MYINCHHN, HapALY C NpPOLOUUOM WU UONepeqoll BOHOH, DOBepXuocTHyIO 
BoWy, aHadornmaHylo Bone Pouen, yObrBalomylo c pacctoaHueM 8 Tpexmep- 


1 
HOM ¢Citydae Rak Vr’ rye 7 — paccTovHHue OT UCTOUHHKAa. 
‘a 


Wsyucnne Kouebannii 8 coe, Teatamem Ha yupyrom noszylpoctpaucrse, 
BiepBEle MpoBonusoc’ vlapom [14]. Ou noka3zan, 4To B DTOM caymae cBoli- 
CTBA PITCCBCKUX BOMH M3MCHATCA, M CKOpocTb pacipoctpanenusaA nx 6yjer 
3aBHCeTh OT YaCTOTH PacipocTpanAloOMUxcH KoUedannit, T. e. CyjeT uMeTh 
MecTO WHcHepenA cKopocteil. On ycraHoBUsa Take, 4TO NpU HeOceCHMMeTpH- 
4¥eCKOM BO3AelHcTBUn, B Cy4ac, Korga MOJYIbL CUBUTAa Ly B CHOC MCHbNe MO- 
AYIA CABHTA UY. B MOUYMpOCTpancTBe, KpoOMe Aucweprupylwnuux po-leeBcKUXx 
BOM, BOI TOBepXuocTH com OyhyT pactpocTpanATbcA NoBepxiocTHBIe 
BOJUbE Apyroro Tula, HecyuMe TOPH30HTANbHOe CMEIeHHe YacTHI MW -IMHeHO 
TOAPU3OBaHUbe B IMIOCKOCTH, NepwenyukyIApnoil nanpaBseuniw pacipo- 
CTPaHeHDA, ITH ROJIHBI, NOTYYHBUUIe HasBanue Bow JlaBa, Take OOnaalwrT 
(mcuepenet. K uacrosmemy ppemexu onyOaukoBaHo Oombloe Koc1uWaecTRO 
pador, B KoTopbIx ufeu Poses, Jlom6a u Jlapa noayuman arbuciinice pa3bu- 
tie. Tar, B 1929 r. anouckum yaentim Cesapa [15] Ont nan OOM BEBO] 
YPaBHCHHA WaCTOT JIA PITeeCBCKUX BOM U MpMBeeHHI AUCHEPCHOHUIe KpUBbIC 
AA PasIMIHBIX OTHOMCHUL MOLY Nell CABHTA p)/u5 B COe HU WOyuUpocTpancrtse. 

pu jarbuelimem uccueqopauuu o6mero ypaBHenua actor [16] Grin0 
oOlHapyaAenHo, YTO KpUBhIe Ucepcun pI7eeBCKUX BOAH UMeIT TOUKY mwepe- 
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ru6a uw COcTOAT 03 WByx BeTBeit. Ileppaa perBb KPUBOL JJUcnepcult coBuayaer 
c¢ Upubexennbima pavee [15] aucnepcuonnuMM KpMBEIME JI pd1eCBCKUX 
BOJH B C10C, OOO3HAYCHHEIX aBTOpamu cuMBoJIoM M1. Baio piicKa3ano mpejl~ 
HOOKCHHE, UTO BTOPaH BCTBb KPHBOI AMcHepcuH CBA3aHAa C HOBLIM BINOM 
TOBEPXHOCTHHIX BOJH, Ha3BaHHEIX aBTOpamu BosHaMu Me. Jlanbueiimee uzy- 
uenne [17] nogrsepquno BhIcKasaHHoe mpeANoNOmMeHHe WM MO3KOUAO ycTa- 
HOBUTL pA ocobenuocTeli sTux BOUH. Belo ycranopseno, 4TO OHH cyIte- 
CTBYIOT B J{Mala30He OTHOCHT@IbHO 
M@.IBIX 110 CPABHEHHIO C MOW[HOCTHIO 
COA AHH BOUH, Up ycuoBAu, 4TO 
CKOpOcTh paciipoctpaHeHuaA yupy- 
rux koseOaHnnli B CZO0e MeHDbIe, 
4eM CKOpOCTh paclIpocTpaHeHuAa 
yupyrux KkoueOaunit B NO.ympo- 
crpauctBe. II[pu o6parHom cooTHo- 
WeHuH CYyUIeCTBOBaHue 9TUX BOE 
ucBo3Mo7KHO. Bonns M, Tak Ce, Kak 
n Born M,, oumunmTnuccku 10- 
JAPH30BaHb, HO J[BHAKeHMC WaCcTHI 
lip UX pacipocrpanenun 11poucxo- Mur. 1. Teopernueckue AMCHEPC HOHE BIC 
Aut 10 YacoROK crperke, B TO BpeMA KPHBBIC JF aa cKOopoctetl BOAH Vy 
Kak ta BomH M, zBuaeune aacTHy wee 

IpOuCXOMHT B OOpaTHOM HarpaB- 

senna. pm pacnpocrpanenuu soun M, mpeoOsanaer seprukatbuan 
KOMIIOH€HTAa CMeIeHHA, [1a BomH MM, ropu30HTaibuadt kommoucuta (X) 
3HadHTeIbHO OombMe Beprukadbuol. [pyumonad u da30Bad ckopoctu Bonn AZ, 
Ooublle rpynuoBol u masonok ckopoctu BomH M,. B kayectBe npumepa ua 
pur. 1 mpusezcuH BaaTHe us paboTtH [17] reopermuecckue AuCHepcuonHpe 
KplIBble JI Paz0BEIX cKopocTeli Born M, u M,, paccauTanube upu ompeye- 
JICHEBIX UPCHTOIOKCHHAX OTHOCHTCALHO cTpoeHuaA cpegH. Jina ponu M, nu 
an Boan M, cymectByeT SOecKoHedHOe YMCIO TAPMOHAK, COOTBCTCTBYOUHX 
pa3JIM4HbIM HOJAILHHIM WOCKOCTAM BHYTPH CJIO#. 

IlonHoe @ cTporoe pemenne sagaun Jlom6a yamn B. VW. Cumpuop u 
C. JI. Co6ones [18], oxHako umu ne ObINO0 MpoBeNeHO AeTANbHOTO NCC.1eqOBa- 
HHA MONYYeHHOTO pellchiuA. Ja MocMeqHNe roy sajaua JlamOa Oplra uccaeno- 
nana [’. HW. Werpamenem, K. UW. Orypuosum ua ap. [19, 20], npo4em nan6o- 
lee moppoOuad usuueckad TpakTOBKa flaHa B padote HK. WH. Orypnosa 
[20]. 

V3yyenue uutepdiepeHuuvoHHbIX MOBEPXHOCTHEIX BOTH Ha rpaHHyax pa3- 
lea MHOTOCIOHHHIX cpex mupoBposxumoch Crounnmu [241, 22, 23], M. A. Haii- 
MapkomM [24, 25], B. MW. Keitiauc-Bopoxom [26, 27, 28], Toronagnse [29, 30] 
HW J\pyrumy. 

O6o6menue TeopeTuyeckux pesyubtaToR [31] npuBo_uT K BEIBOAY, 4TO BCE 
NOBCPXHOCTHBIC BOJUIbI MOXKHO pa3s0uTh Ha ABe Oombuiue rpynun. HK nepsoii 
rpyuue OTHOCATCH WOBePXHOCTHHIe BOJHE, OOpasoBaHHbie OO'beEMHBIMM MHO- 
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rOKpaTHO OTPaxKeHHBIMM HAW UpeOMAeCHHEIMH BOTHAaMM. DasoBah CKOPOCTb 
TaKUX BOTH OombMe cKOpocTu oObemMHEIX BOTH. Ko sropoii rpyume OTHOCATCA 
BOJIHBI, CYINCCTBOBaHHE KOTOPHIX HEBO3MO?7KHO OODACHUTL paclipocTtpakeHueM 
OOBeEMHEIX BOJIH 10 HEKOTOPHIM Jy4aM. Daso0BaA CKOPOCTb 9TUX BOTH MeHBIIEe 
ckopoctTn o6bemunx BomH. I[pumepom BonH NepRoli rpyN0b cAyRKaT BOJHEI 
Jiapa, o6pa30BaHHble HawO7KeHHeM MHOTOKPAaTHHIX OTPasKCHHHIX BONH Tua 
SH. Wpuamepom Bonu Bropoli rpyuub ABIAIOTCA BOuHH Pasex, pacipoctpa- 
HAWOIMeCH BIONb cBOOOAHOM MOBepXHOCTMH OHOPOAHOTO yupyroro noAympo- 
cTpaucTBa. Bonun uepBolt rpyuubt oOtamaloT fucnepcueli, BONHEI BTOpOl 
rpyHUbl B NOAYUpocTpauctTBe He J[MCUePCHOHHLI HM UMEIOT OITMITHYeCKHE TpaekK- 
TOpHH [BusKeHuA YacTuy. MuorowicaecHuble THIbl MOBeEPXHOCTHEIX BOJH, 
paccuuTaHHbie TeopeTMyecKH H HaOsOaeMble 9KCHEPUMeCHTAIbHO, ABMAIOTCA 
MOJHPUKANHAMA ITHX JBYX THIIOB, NOABMeHHe KOTOPHIX OOBACHAeTCA BIUA- 
HHe€M CJOMCTOCTH CpesB. 

Jkcnepumenmancnre pabomu. Vsayaenui0 WOBepXHOCTHBIX BOJIH, BbI3Bal- 
HBIX HCKYCCTBCHHLIMH UCTOYHHKAMH, TOCBAIICH pA 93KciepMMeHTaIbHLx 
pador. B 6boubmel aacta uccleqoBannii peracrpapoBaaucbh KoneOaHHA, BEI- 
3bIBACMBIC B3PHIBAMM; HaOJIONCHHA IWPOBORMIMCh riaBHHIM O6pa30M Cc Bep- 
THKANDHBIMA MpHOopaMa W B OTAeMbHLIX TOUKAX C TPEXKOMMOHEHTHOM ycTa- 
noBkoli. KoncOanwaA peracTpupoBanuch Ha PaCCTOAUMAX OT UYIA WO HECKOML- 
KHX COTeCH MeTpOB OT HcTOTHUKA. B pe3syabtate paboTt 6b10 YcTaHOBIeHO, ITO 
y MOBepXHOCTHEIX BOJH, 3aperHCTpMpOBaHHHX Ha HeEOOAbIUNX YaIeHHMAX OT 
HCTOUNNKA, UMCIOTCH Te s>Ke XaPAKTepHble OCOOCHHOCTH, 4YTO UW Y LOMH, BbI3BAaH- 
HbIX 3€MICTPACCHUAMM: JIMCHepcHA CkKOpocTeH, 3JTMMITMYeCKNe TpaeKTOpun 
JIBIUKeHHMAH WacTHI, YMeHbINeHHe AMDNHTYAb cMemenui mpu NnorpyxKeuuu 
HcTrownka. Baia CileuwaHbl WOMBITKH C MOMONIbIO COMOcTaBIeHHA HaOJIOTeH- 
HBIX 11 TEOPCTHYCCKUX AMCHEPCHONHHX KPHBHX Ma3o0BuX MW TpPyMMOBLIX CKO- 
poctcli ONpeACAUTL MOULHOCTh COA, C KOTOPBIM CBA3AHHI STM BOJIHBI, a TAKE 
CKOPOCTH NoWepeyHbIX BOJIH B BepXHeM Cl0e WB DOAcTHAaome cpene [8, 9]. 
Hpome posleeBcKYX BOJH, Ha 3almcn Ob BLIeNeHb UM Apyrue MoBepxXHOCTHBIe 
BOJHEI, Ipuposa KoTOpHIX He ObINa OKOHYATeILHO ycTaHoBAeHa. ABTOpaMit 
pador Ob BEIABHHYT pA rugoTes, 10 pasHOMy OOBACHAIOIMX Ipuposy sTUX 
BOWH. 

B pabore [10] onmcaust pesyibTaTH 9KCIIEPHMECHTOB, IpOBeACHHEIX C Weblo 
H3Y4CHHA THHOB BOJH, BOSHAKaImux BOmu3n B3apHBa. Bo DoKasaHoO, 4TO 
OCHOBHAA 4aACTb SHEP B3IpbIBA UPUXOJUTCA Ha WOBePXHOCTHHe BOJHH. 
Cpe moBpepXHOCTHEIX BOJH ObIIO BEIeTeHO HECKOALKO rpyun: BowHE Ponex, 
Bow! JlaBa mw BOUHH C, Tak HasbIBAeMble (CBA3AHHIe» BOJIHbI, XAPAKTeEPU3ZYI0- 
mwecn cunpasHoll 3allMcblo Ha BceX TpeX KOMMOHEHTAX H HAMOONbLUIMME aMIVIU- 
TY{aMu Ha Topu30HTambHoH (X) KOMUOHEeHTE. 

B padore [32] Kpome mpoxoubHEX, NOMepeyHHX HW WOBEPXHOCTHHIX BOJH 
Pasen BhIerens BOLHH rpyun C u H, apupoya KoToprx He Oba OKOHYATCILHO 
ycranopjiena. Bonun rpynunH C o6mafator oTuetausol nucuepcueli. ABtop 
mpeaqnonaraer, aro sto wH60 oOMeHHaA UpeoMaeHHaA BONHAa, KOTOpaA Ha 
pa3sHbIx yaneHuAX OT NYHKTA B3pbIBa COOTBETCTBYeT Pa3sIH4IHbIM TpawAyaM 
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pasyena, Au6o0 KONeOaHHe, BLI3BAHHOe MHOFOKpaTHbIMH OTPasKeHHAMM B TOH- 
Kom cuoe. Bonus rpynunt H xapaktTepu3ylotca OO1bmIMMH TepuojaMn. 
Apmxenme 4acTul dIIMUTMYeCKOe, UpMYeM HallpaBlleHue BpaMleHvA Wpoucxo- 
UT HO yacoBoli crpeuke. ABTOp Nomaraet, uTO 9TO 160 BOMHE! Crouau [21], 
JIA KOTOPHIX Takoe HalipaBseHwe TeEOPCTHYCCKM BO3MO;KHO, AMOO STO pesyJb- 
TAT HaJlO7KCHHA MPOJONbHLIX M MOMepeYHbIX BOTH, DOAXOAAMMX CHU3Y DON 
pa3sinwubimMa yruamua. B padote [9] mo skchepuMeHTaIbHBIM JaHHBIM BbIj\e- 
yeHo jipe rpyHUb NMOBePXHOCTHHIX BoUH. OqHY U3 HUX ABTOPbl OTHOCAT K 
oOHYHOH paeeBcKoli BOHe, Wpyrylo K BoTHe Me. 

OrpaHw4uBuinch paccmMoTpeHueM epeaucieHHbIx PaOoT, OTMeTHM, 4TO 
ANANOFMGHBe HaOTOJeHA MpoBoLusMch payomM Apyrux aptopos [33—38]. 

Takum 00pa30M, 9KCHepMMeHTAJIbHble UCCICMOBAHUA LWOATBeEpKAaNwT PaktT 
CYIMeCCTBOBAHHA MOBePXHOCTHHIX BOTH pa3IWUHbIX THMOB, HMeIOMMX Ha 3a- 
ucH JOMHHUpylonui xapaktep. OqHako uMeIOMMXCA WaHHBIX 4acTO 6bIBaeT 
HeocTaTOYHO AIA OMHO3HATHOTO ONpeseNeHHA THMOB MOBEPXHOCTHHX BOUH. 


s 2, CEACMOrPEOJIOFHUECKWE YCJIOBHA PAMOHA PABOT 


Pa6oTH mpoBosqunuch B palioHe, re BepXHIOW YaACTbh paspe3a ClaraloT 
necyavO-riwHUCcTHe NOpOAb weTBepTuuHOrO Bo3spacta. MomuocTs stax Mopoy 
15—20.™“. Hake saneralot KapOouaTHble NOPOAL KAMCHHOYTOJbHOrO BOSpacTa, 
WpecTaBeHHEle B OCHOBHOM M3BeCTHAKAMH HW WOJOMMTaMH. OHM HMeIOT MOII- 
HocTb oKo0 80 mM MM HOLcTHIAawWTCH TOMMel NepecianBaHBA TAIMHUCTHX 
KapOonaTubx nopog. IlpopeqenHbimu padotamn Ona u3syyeHa BepXHAA YacTb 
paspesa fo ray6uun 17—20 “. B Bepxnelt mecuaHo-ramHucTou Tome pac- 
NOJOHKCHH [Be IpPeNOMAAIOUIMe Tpawuyb, ofHa Ha ruyOune fi = 1,5—2,0 om, 
CO CKOpOCcTbWO pachipocTpaHeHA MpOAOIbHEIX BOTH BYOb Hee V,, = 500 a /cex, 
BTOpad — Ha rayOuHe he = 9 Mm, CO CKOPOCTbW pacIIpocTpanHeHaA MpooIb- 
HHXx BomH V,, = 700 «/cex. Tpetba upenoMiAiniad rpauuia, upaypowenHar 
K KpOBJle U3BECTHAKOB, pacHomoxKena Ha rayOune hs = 10-17 m, cKkopocTb 
paciipocTpaHecHHA MpoROAbHHIX BOTH BONb Hee Vz, = 3000 m/cex. Cpequue 
CKOPOCTH MpPOMOMbHEX BOH JO KakAOli u3 rpaHul, OupCAqemeHHbIe 10 TOUKe 
nepeceyeHuaA royorpadoB, cooTBercTBeHHo paBHE: Vj, = 300 «/cex, 
Vip = 450 m/eck a Vap = 600 m/cex. 


§ 3. AIDAPATYPA MW METOJMKA HABJIIOJEHHH 


Baim mpobejenbl YKCHCPHMeHTH MO perucTpalun MWOBCpXHOCTHEIX BOJH 
Tpema celicMM4CCKUMH CTANIWAMH: BEICOKOYacTOTHOH BU-24 (ua duibT anuu 
@ =1-+2c pesonaucuoii uacroroli f,,, = 80 ey), cpenneaacroruoli CC-26- 
-51-]| (ua duaptpaynu © = 0c f,,,= 60 ey) w MupoKONONOCHO! ABeHaqua- 
THKANAIbHOH cTaHWMell, \CHIMTeIM KOTOpOH UMeIM MOUTH WNOCKyl Xapak- 
TepHcTuKy B Juatasone aactoTt oT 20 go 120 2y [39]. Ipu paborte c aByma 
TepBHIMH CTAHWMAMH MCHOMb30Baaquch celicmorpada CIIM-16, mpa pabote 


17 Tpynu Wu-ra @usnnn Bemus. Ne 6 
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C INNpOkonoOsOcHOH cTranuuelh upubopm COJIC ec cobcrBennoii yvacroroli 
f= 411 ey. Llinke nposoynrea ananu3a matepuana, HOAVYCHHOTO pH pa- 
borax CO CpCHEYACTOTHOH HW WHpOKONOMOCHOII CTAMMNAMH, HOCKOAbRY tpl 
HAOMOLCHHAX C BRICOKOWACTOTHON CTaIIUMell HORCPNHOCIHBIC BOAUbI TIC ObI- 
an 3apernetpnpoBpann. Habutoqenua upoBotanch Ha WpooObuom upodmnuae 
MnO 130 “4, Ha KoNTaX KOTOporo pacnosaraanch WYHKTEI yirapa. B wyyHktax 
Yapa ObLIM BBIKOMAbI AMBI r1yOuHOit OKONO MeTpa H pasmepamu 0,7 >» 1,8.4¢°. 
B crenku W J(10 AMBI ObLIM 3aKONalbl ACpCRAHHBIC KOJI, BbICTYMAIOULUIC pu 
MepHo na 30 cH Nay WoBepxHocTAMH cTreHok wojina. Bo ecreHRI AMBI KOJI 
BOUBAINCh TOPHZOHTAAbHO, NapatAebuo HallpaBCnUw MpomusAa Wan co3na- 
Hua X-yapa HM WepueHUkyAAPHO HanpaBAcHNW upohuss jw cosnannn Y- 
yaapa. B quo amb Kon BOmBaICA BepTHKanbnNO HU CAYKI [WIA cosqauna Z- 
yyapa. Bosbyaxenne npon3soqnsoch yqapamMnu MowoTa no Kosam. KoneGanna 
OMHOBPeMeHHO PerACTpUpoBadNCh BepTUKAIbHbIMH (Z) WM Lopn3oHTaJbublMy 
mpuOopamn. Topua30nTaibuble npnOoph pacioaarasnch nepucwjWKyAApyo (¥) 
H Napadicabyo (X) Hanpanaicnuw mpoduaa. Tpu wpndopa (ol BepTuKad- 
HB We 1Ba TOPH30HTAIbUBIX) NOMeNIauCh B OAWY AMKY rayOunoii B30 cw 
H cBepXy 3acbilaquch 3emiciH. Paccroanue mMewjly TakuMn yeTanonKaMmis 
pabnanoch 1,25 m. Or ojnoro yqapa na celicmorpaMMce 3anlucbiBaIHch o}n0- 
BpCMCHHO KOMCOaNMA B BOChMH TOUKAX MpoOPHIA Na BCCX TpCX KOMIMONCHTAN. 
ITO NO3BONHNO NapasCabuo ¢ H3yYeHHeM XapakTCpa J[BMKCHUA WacTHIL B OT- 
ACIDUBIX TOUKAX NPOPUAA BeCTH KOppesANMONNHOe WpocstenwNBAHNe BEOAL 
MpopiuiA Beex TpeX KOMMOUNCHT KOTeOannit nop. Kpome ropusouTarbuLly $1 
BEPTHKAIbUIX MpHOOPOB UCHONL3IOBATUCh TPMHA;WMATHKAalad buble asiiMyTactb- 
uble ycTaHosku (AV) c yruami naksona upHOopon kK ropusouTy 9 ~~ 30° was 
0 = 45°. PaccTosune meaiy a3uMyTaqbublMa ycTanopKami GpI.10 Pa3.IHUHNo, 
HO OObYNO He HpeBbunano 5—7 wm. Perucrpagun KosueOaunii, uErananubix 
OAHUM H TCM Ke YapoM, MpoLoynach ONOBpeMeHHO 1H60 BYMH asuMyTa.L~ 
HEIMH ycTaHoBKamn, 1460 onHol AY nm jrpenagquaThio no3sMMoOMIBIME CX, 
Y, Z) mpudopamn. 
$4. 3APEPHUCTPHPOBAHHBIE IOBEPXHOCTHBIE BO-LHbI 


O Gauanul nHanpaeacnnocmu ucmounuka na rapakmep sanuci. pense. 
4CM IfCPCXOMHTb K ONMCAHHIO CCIICMOrpaMM, OTMCTIIM, ITO H3MCHCHHC Hallpan- 
demta ylapa (X, Y, Z) ne oxaspipaso CyuecTBCUHOTO BELA Ha Xapaktep 
gamucn. pm mo060m uanpanacunm yjapa na celicMorpaMMaX perucTpHupylwrTca 
B OCHOBIIOM O/T H Te Ke BONE. BO MHOrEX C.1yuadX IX MUTCHCHBHOCTH #1 
opMa sanucn (4uertO daz, OTHOMeHMe AMNAUTY; OT; \CLbUBIX Pa3z) NECKOLBKO 
MCHATIOTCH, NO KHueMaTnucckHe ocobeHHOCTH Bowl BeCTyLa NeMBMCHbE. ‘Takia 
06 pa3z0M, HCTOUHHK OkazaJiCA MOUTH HeHAnpaB.cUbIM. ITO CBABZAaHO, BOPOATHO, 
CO 3HAYHTCAbHOM NCOJLOPOMHOCTLW Cpejis BONM3U UCTOUNMKa, YO MOACT OBITL 
OOYC1OBNICHO HAIMIMEM MCKYCCTBCHNBIX PbICMOK B MYHKTaXx yAapa. } paapucii- 
ICM IIpH ONUCaHHN CcclicMorpaMM Oy,(cT ;jjaHa XapakTepucTuKa BON Oe3 yKa- 
3aHHA HaupabsenuA yapa, UpH KOTOPOM saperucTpupoBaHbl DTM BOMB. 

pynnot eoan. Ha cellcMorpaMMaX B OOJacTH NocAeAYWUNX BCTYN.TCHuit 
ObLTM 3aperucTpupoBanAl Tp TpyMUbl nW3KOTACTOTHEIX MHOFOMa3zithIN BOTH 
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C MaJIBIMM KasKYUIMMHCA CKOpOCTAMH, OOo3HaueHHbIe wHAeKcamy A, Dou B 
(bur. 2). 

Tpynnua A. Ota rpyuna BONH yBepeHHO MpocsesKuBactcA Ha 3anucn X- 
u Z-KOMMOHeHT MH WpakTwyeckH oTCcyTcTByeT Ha sanucn Y-KommouenurTst. 
Bomnn rpynubl A BEiyeiAloTcA Ha celicMorpaMMax Ha paccTosHMAXx 20— 
30 OT HCTOUHUKA BOZOYKRCHUA M WpocsekmBalwTcH AO KOHIa MHTepRasa 
uabstonennit. Unrencuspyoctb 9toli rpyunbt Ha 3anncn X-KOMMOHeHTHI cpaB- 
HMMA, &@ HHOra MW WpeBOCXOMUT HHTCHCMBHOCTS Ha sauucn Z-KOMIMOHeHTH. 
O6nl4qHO OAHOBpeMeHHO IIpOCevKMBalOTCA TpH — yeTHIpe dase. Jina Bowusl 
rpyuub A xapakTepHo ObicTpoe 3aTyXaHwe HawaNbHbIX (a3 MW NOABMeHue Ha 
3alucH Bce Oonee NO3NHuX (a3 Cc YBeMYeHMeM PaccTOHHAA OT HCTOUHUKAa pit 
coxpaneHHu o6miell WINTembHOCTH 3anucn. 

Ha sanucu Y-komnonentsl kKoneOannA c Kanyulelica CKOpocTh, 61n3Koii 
K CKOpOcTH BOH rpyulbt A, MO*KHO BHIYeCIUTb TONLKO B Hayale MHTepBala 
HaOsioReHHi Wo pacctosanolh A < 50 m (guar. 3). Ha 66mbmnx paccrosnnAx 
B TC MOMEHTHI BPeMeHH, B KOTOpble Ha 3alucu X- am Z-KOMMOHEHT pernucTpl- 
pyetca rpynna A, Ha 3anucu Y-KomuoHeuTE NOABIAeTCA MUTeCHCUBHAA rpynna 
BouH B, u HeEL3A ycTaHOBUTb, IpucyTcTByeT au rpynona A ua sanucn Y- 
KOMDOHEeHTHI (Pur. 4). OnHako Ha paccronnuax A > 90 m, Onarogapa pa3- 
JMGHBIM KayKYOXMMCAH CKOpPOCTAM H ObICTpOMy 3aTyxXaHHIO TepBHIx a3 
rpynnn A, BomHE! rpynn A uw B jomKubl OKazaTbCA paspelleHHbIMU LO 
BpCMCHH, HO HECMOTPA Ha 9TO, BOHHI rpynmbt A na 3auucu Y-KommonenThl 
He peructpupytca (dur. 35). 

Haskyujasaca CKopoctb BouHBI rpyonmp A mensetca ot 200 «/cek naa Ha- 
GaubuHx das go 250 m/cek AAA TocnequUXx, a BUMMaAH YWacTOTA Ha 3alHcH OT 
30 no 20 ey, cooTBeTcTBeHHO. 

Ha 3anncu agaMyTatbubix ycTaHoBok (AY) ua Oombuiol wacTu nMKeTOR 
BOJHBI Tpyulbl A WMerWT CJOMKHBI XapakTep 3aNMCcH. ITO BLI3ZBAHO OMHOBpPe- 
MeHHOH peructTpayueli Ha AY bouH rpyonon A uo rpynon #8 (pur.6,a). Ha 
Oo1blIMxX yaseHuAX OT wcTOUHMKa Bosbyxuiyennax (A>90 m), Tam, rile 
rpynna A mpocieamBactcA BHe 30HBI aHTepdepenymn c rpymmol BL, jas 
Hee XapaKTepHbl KPUBOJMHeMHBIe OCH CHHPasHOCTU C IKCTPEMYMOM, CBOiicT- 
BCHHBIC IIIMUTHICCKH NOAAPU30BaHHBIM BOHAaM (ur. 6, 6). 

lpynna 6 upu uadmoqenuAx co cpeyueyacToTHoi anumapatrypolt Oniia 
3apcrucTpapoBaHa TOJbKO 43 OfHOTO WyHKTa yylapa. Ipn nabmoneunnx 
M3 JIpyroro ee yalocb BbIAeCIMTbh TOMbKO B Hadae UHTepBala HaOWOJLeHHI; 
upu A>40 # ona ue Oba oTMedeHa Ha celicmorpaMMax. Bosubi dTOM rpymibl, 
Kak H BOJHE Tpynun A, ylaeTcA UpOCtelUTb MOUTH OT CAMOTO UCTOUNHKA, Na 
3alucH oTa Tpyuma peructpupyetca Beneq 3a rpymumowt A (pur. 3). 

XapaktepHoit oco6enHocTLw rpyoun Bb apaaetca ojHoBpemcnuan peri- 
CTpalua ee Ha Bcex Tpex KomMmoHeHTaXx (ur. 7). OnHako 3amucb Ha Y-kKomMn0- 
H@HTe 3HAYATCIbHO IpeBOCXOAUT HO HHTeCHCHBHOCTH MU JIMTeAbuOCTH (YucAy 
(baz) 3anucbh Ha JIByX Apyrux Komnonentax. Hasktyujasca cCKOpocTbh BOTH 
rpynni 6 — 120 + 140 “/cex, mpeo6nayatomas YactoTa Ha 3anucH MeHAeTCA 
or 40 2u Una HayarbuBXx da3 fo 30 ey juA nocaequux. Ha Bcem npotamenun 
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Mur. 8. Xapaktep 3anucn Bom rpynmn B na AY. 
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HNTepBada perucTpaiwul rpyuwa COCTOMT W3 LCCKOTbKHX WepHoyon, OOBTHHO 
Tpex — 4eTHIpeX, UNOrAa YenoO UX JocTHract wectn (pur. 7). Napakrep 
ganuich OTOH rpynnp na AY cwomubii, PopMa oceli cunH@asHocTH ue coxpa- 
HACTCH ake Ua BalCH [BYX ONU3KUX YCTAHOBOK, PacHO.TOJKEHHBIX Ha paccTOHA- 
uu 7—10 . jpyr or wpyra (pur. 8). Bonbmeii vacrbio ocn cuH@asnocru JH 
BOM OTOL rpyntat KpuRomMueitus. Ha HeKoTOpbIX MUKeCTAX OCH CHHpasnocTu 
BCPTHKAIbUbL C OOpameunem a3, XapakKTepubIM JH MONCPeCUHBHIX Rov, 
HO INOCKOCTh NOUAPH38aluit HC COXpaHHeTcA mocTOAHLON. 

C murpokononocHoll cTraniuelt Ob MpoOKeCHhl CHCHUATbUbIC OMbITHbIC 
padotht 10 u3syyeunio rpynnb 6b. Hadsatoneuua mposojymanch wa TOM “Ke 
ydacTke IpoPuUsA U3 YTHIpeX MYHKTOB yjlapa, pacnomo+eHHBIX Na pac- 
cTonuun 40-4 pyr oT zpyra. KoncOanua co3fqaBannch Y-yyapamin us pernu- 
eTpupoBasuich Y-nmpuOopamu (YY). Ha _ ceitcmorpammax Obl sapeructTpu- 
poBaubl WNTCHCHBHBIe MHoroa3Hbie BOAHEE rpyone (pur. 9). Uacrora 
HX Ha WHPOKONMOMOCHOH atlmapaType MCcHACTCA aH pasnm4ublx das oT O0 
io 10 24, dasoznre ckxopoctu ot 120 no 200 «/cer. 

Ppynna B. ora rpynna sapernctpuponana py NabstoycnuAX 13 0O0nX 
HYHKTOB yjlapa TOJbKO Ha 3anucHw Y-KommouentTH. Ona noABAAeTCA Ha 3a- 
WicH Ha pacctosHnAx A>5O  upu ¢ paspHom 0,5—0,6 cex u npocacau- 
BacTcA JO Konya HHTeCpBata Hadmoyennit (pur. 2, 4, 5). HKaacymascu 
ckopocTb otro rpynun 330—380 “/cer, BuquMas yactota 3sanncn 80—35 eu. 
OGbIGHO OJLHOBPeMCHHO NpocreKMBAaOTCA YeTHIPe — NAT WepuooR. BaTyxa- 
Huc a3 3HaWHTeIbHO Gowiee calaboe, 4uem y rpynubr A. Ha sanucn asumy- 
TAJIbHBIX YCTAHOBOK BOJHEE rpyonbht B wMeloT Y4eTKUe BEPTMKAaAIbuble OCH 
cuudasnocth c oOpamjenuemM a3, XapaKTepHHIM IH WonepewnbiX BONN, 
NOJAPH30OBaHHbIX BIMMIOCKOCTH, NepuecHyWKyYIApHOH mpodumo (dur. 10). 

Fodoepagwu. Beinu nocrpoeubl roqorpagpb Bbeex das KoneOannii, 3apern- 
CTPpHpOBaHUBIX Ha pa3suM4uHbIX KOMMOHeHTax. Ha our. 11, 12 mpusegenn 
rojlorpasl, NocTpocuuble 10 3anucn Z-KOMNOHCHTH UpH HaOsIONCHMAX 113 
}(BYX pa3sIM4HbIX WYHRTOB yjlapa. B unreppane ¢t = 0,1+0,2 cex noctpoenni 
roforpadbl WpoOXONbHbIX MpPCMOMACHHBIX BOJH, KOTOpHe B padoTe He 
paccmatpuBawtca. Loporpadsr das rpyonst A, nocTpoenunic Wan pa3siny- 
HBIX TYHKTOB yilapa, MMeIOT OMMHAKOBY!O KaxtyWlywcH CKOpPOCTb, nO He- 
CKOABKO OTIHYAIOTCA TO BpemMcHH peructpanun (Al = 0,03 cer). Vono- 
rpad rpynust 6 nocrpock To.ibkKo AA OMHOTO WyHKTAa yapa, Tak Kak pu 
HaO.HOACHIAX 3 Apyroro HyYHkTa sTy rpynmy, Kak ykKa3blBasloch paiice, 
BHIACIHNTL He yRatocb. OOdmad Wana rojorpada rpynna b snauntesbuo 
MCHDINIC JLMIMHBL roxorpada rpynoow A, wics0 as TaksKe MeHbILIe. 

Ha ur. 13 upueeyeubt rogorpadet rpynn 6 un B, uocrpoeuubie m0 3a- 
mucu Y-KomnmoueutH. lonorpad rpynne 5 mporaxennce u cocrout 43 60a1b- 
wero KoNMGCCTRa Maz, YeM Tosorpad otoii rpyumbl, WocTpoeHHit m0 3alucu 
Z-KomnouentH. Toxorpad rpynnme B nocrpoeu 6oupueti wactbio no nATH da- 
3am. IIpn paccmorpenuu roforpados a3 oTaeTAHBO BUAHO pa3MaMe B ka- 
HYUElICH CKOPOCTH, XapakTepHOM JIA KamKNoli us rpynm, m Mocrenennoe 
YBCIMGYCHUC KakymelicA CKOPOCTH C Y/laicCHHeM OT McCTOUHIHKa. 
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Mur. 10. Pernerpanya Bonn rpynun B wa AY. 
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Tpaguru amnaumyO A = A(z). ]lna Bcex Tpex rpynu BonH ObIIM NO- 
CTPOCHH TpapuUkn A3MeHEHHA AMIIUTYA C yRaseHuemM OT UCTOUHUKAa BO30y2K- 
Neuun. Cpaduka mocTpoeub JH BONH, 3aperucTPMpOBaHHHIX M3 OHOFO 


6, CN 
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Mur. 11. Tonorpaput sapernctpHpoBaHHEIx rpynn Bonn (ZZ). 


HyHKTa yylapa, AA pasHbIx das cooTBeTcTBylomux rpyun. M3 stax rpapuKos 
BuHO, UYTO HanuGonbuIee 3aTyXaHue wMeeT rpyuma A, camoe caa6boe — 
rpynna B. Ina rpyumnt 5 xapakTepHo pasam4unoe saTyxXaHMe AIA pasHbXx 
as. Hauanbnpe dasbt saryxalot GiicTpee, wem mocrenyiomue (pur. 14). 

Tpaekmopuu Ocuxcnua vacmuy. Ucnonb30Banne Tpex mupudopos, pacno- 
HOMKCHHBIX B OJHOM TOUKEe, JIA OHOBPeMeHHONM perucTpaluu Tpex KOMMO- 
HeHT KoNeOaHHM MOYBEI FalO BOSMOPKHOCTL MOCTPOUTh TpPaecKTOpUA ABA7KeHHA 
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YyacTH, JIA Beex Tpex rpyun BomH. IlpumMeHaAnach creqyloumjad TexHoKa N0- 
CTpOeCHHA TpaeKTOpHii ABMKeHAaA YacTuy. BuOupauach 3anucbh TpexXKOMNO- 
HeHTHOM YcTaHOBKH, Ha KOTOpOl uccaeqyemoe KoueOanue He OO HCKAaKeHO 
nuTepPepenuueli c ApyrumMu BomHamu. Unteppaibt MevKy Kavk](bIMA A BYMA 


bam | ZZ 





7) 170 160 150 140 130 120 10 100 I0 &0 70 1K 


@Mur. 12. Toxorpapet 3aperncTpupoBaHabIx rpynn Bonu (ZZ). 


MapkKama (0,01) pasOupanuch Ha 3 paBHble 4acTH, H UPOBOAMAMCh LOMOAHHTEIb- 
Whe Mapki UpuMepHo yepes 0,003 cex. 3aTem usMepAach aMuauTyfa Koneba- 
HWA Ha KasKOM MapKke DO Kako KOMUOHEHTe, H CTpOMANCh TpaeKkTopuu 
BWKeEHHA GacTuY JIA pasHHx maockoctelt (XZ, YZ, YX). [paduku passep- 
HYTH BO Bpemena. UroObl He OCAOHHATL YepTCHK, KaKIbli 3aMKHYTHL AKI 
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KouecOaunll crpouaca oTfeabHo. Tpaduru, npesctapaennie na dur. 15—18, 
MOryT ObITh Na3Balbl TpaeKTOPHAMUM ABHKeHHM YCTHI AWWb YC.OBHO, Tak 
Kak Na CCliCMOrpaMMaX IIpH celicMopa3Beqounbix padoTax oOb4YHO perucTpH- 
PYlOTCH He CMCIICHUA, a IPOH3BOHbIC HEKOTOPbIX TOPANKOB OT CMCINeHEH. 
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Mur. 13. Popxorpadr saperucrpupoBannpix Bos (ZY). 


Ojjuako, HallpaBcune BpamleHUA B DTUX TpacKTOPUAX coBlajacT © HCTHH- 
HbIM, H 9TOLO JOCTATOUHO JIA XAPAKTCPUCTUKY NOMAPH3ZAWUN Kaki 3 Tpex 
rpyln Boul. 

a) ('pynna A. Vpackropimt yvactuly vtToii rpyubt pout B WocKoctn XZ 
WUMCIOT BIL{ QIMTMIICOB C HallpaBeHHUeCM BpalicHuA WO YacoBoli cTpcaKe. Ja- 
AMMCH OOO GCTbIO BBITANYTH BOM ocu X (ur. 15). B yzpyrux nuso- 
CKOCTAX TpaCKTOPHH UHOTAa TakeKe IIMNTUYeCKHe, HO OOBMYHO MMCIOT BHI 
HUTepPepeHUMOHHELX KPHBbIX. 

6) ['pynna B. jlo paccroauuii 60—70 of ucTounuka TpaekTOpHH JBu- 
KCHOA YacTHIL B MNockocTH XZ UMeIOT BHU IIMMNCOB C HallpaBJcHueM Bpale- 
HHA WpPOTHB uaconoli cTpemku. bowbman ocb 91TMNICa OOBT4HO HakJoneHa 00 
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OTHOMICHINO K OCH KoopAuHaT (Mur. 16,a). pu Oonpmux yranenuax or uerou- 
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Murr. 14. Vpadunu Je A= f (A) pois pasnonnrx Ppylil BOS, 


HUKA TpacKTOPHL JIRH7KCUNA YacTHIL B OTOL MIOCKOCTH UpnoOperawT BIT 
KPUBBIX, COOTBCTCTBYIOWUUX WUTCph@epCHUHOUHHIM BoHaM. 1 jipyrux m00- 
CROCTAX B Hadaie IMNTCPBRaAIA UpPOCACGKHBANHA TpackKTOPUH JBIGKCHHA TacTHuy 
UMeIOT OO.bIICH YCTbIO LU} IINUICOB, € YaICHUCM OT UCTOUNMNKAa INMUCHI 
Bce OO-1bIUe BEITATUBAaIOTCH BOIb ocu Y. B Konue unTepBada mpoc.ienKuBa- 
HUH TpackhTOpuxH uMeeT och Y, B O—10 pas mpenocxoxamyw och Z 
(dur. 16,6). 

Kak yate ormceyagocb, Boannt rpynns 6 Opin Beryencub 1a celicmorpam- 
MaX, HOJY4CHUbIX pu wadJIO/VeHUAX TOAbKO “3 O;tMOro MyHKTa yyapa. Io- 
CTpOCHHe TpackTOpH JBUAKCHHA YACTUIL MOMOrNO OONapyxuTh ITY rpyuny 
Ha sauNcu, HOYGeHHON Opn HaOTWACHMAX “3 [pyroro nyukKta yyapa. [pu 
MocTpochuu TpackTopual B naockoctu XZ no nyry kouwebannit, nepBona- 
WaIbHO OIMMOOUHO WeIMKOM OTHOCHMBIX K rpynue A, OpI0 OONApyAKeHO, ITO, 
HawHiwawn C HCKOTOPOTO MOMeUTa BpeMCHH, HallpaBseHne BpauieCHHA MO TacoBol 
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@ur. 15. TpaekTtopunm pBnaennaA yactu WIA BowH Tpyonn A (A = 56,5 st) 
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Mur. 16. TpaeKkropuu WBIKeHHA YacTHI, [IA BONA PpyHE B 
2 — BOA OT HcrouHKAa KoneGauHi, A =10,25 a, 6.— Bilal oT HCTOIHHKAa KoOeOanHnit, A = 76,25 
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Mur. 17. Beyjyenesue rpymur b wa 3anucw NO H38MeHeHIIO HalpaB- 
leHMA BpaeHUA B TPACKTOPHAX [BMKeHNA YACTHIL. 


13 Tpyni lin-ra dusunn Bema, Ni 6 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


+ Low A 
P74 JIIT, Pamnurosa 

















cTpc.ike, XapaktTepuoe aA rpyumst A, Menserca na oOpatuoe, cBoiicTBeuHOe 
rpyune 6 (pur. 17). Taxoe u3menenne B HanpaBJennn Bpamenna Onto oT- 
MeyeHo B TpacKTOPHAX, MOCTPOCHHBIX JIA KoMeOaHHil, 3aperucTpNpoBaiiblx 
Ha pa3sTITTHbEX paeccTOAHNAX OT ACTOUNMKa, UO WORROTH,TO BHITCHIIITb 


(2 \2 i 
: | 








(Dir. 18. Tpaenropin j .BiakenuA vacTH wast Bost tpynunt & (A == 108.75), 


rpynuy 6 na sanncn. Ppynua A upy nadutoichuAx n3 sToro NyHKTa yyapa 
perucTpupyeTcA HeECKOAbKO Tosqnee, CM Upu NaOmoAcnMAx u3 Apyroro, 
uosTOMy Ha 3anucu BoTHH rpynm A un BS onazannch nepaspemennbimu, u 
TOAbKO WocTpoeuue TpackTOpull WO3sBoaHM0 MpoKectu pa3syenenne (pur. 17). 

6) [pynna B. Ha paccronnuax A > 90 m, Tam, rye Bonn rpynmst 
B ue uckakenbt muteppepeunuell c BOWWaMM rpyunbt A, TpaeKTopnu WBu- 
*KCHUA WcTH AIA rpynnbt B Onw3ku K WPAMBIM JMHUAM, BBITAHYTEIM BILOD 
oca Y (ur. 18). 

Takum oOpa30M, TpaeKTOPHN JBIVKCHHA YaCTHY JIA BCCX Tpex rpyun Bou 
cylecTBeHHO OTHTAIOTCA [pyr OT Apyra: BotHH TrpyunH B nannetino noms- 
pus0BaHbl, B TO BpeMA Kak Bowubl rpynnbt A uw 6 oraunrauveckn nonapu30- 
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BAHL HW XapaKTCPH3yIOTCA Pa3sJINYHbIM HallpabwecnuemM J{BHKeHNA YacTHL. 

Alucnepcuonnoie rpueue. Jina Boa, 3aperucTpupoOBaHHBIX co cpeue4da- 
cTOTHOH anmapaTypol, NOCTPOMTh JUCHePpCHOHHULIC KpuBhle PasoBbix u rpyl- 
HOBbIX CKOpOcTell HC YNaTIOCh, XOTA HeKOTOPY!O JWICMepCHIO MO7KUO OTMCTHT) 
na saunen. Jia soon rpynun 5, 3sapernerpirpobauubtx ApH wabsso/lewAx 
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Mur. 19. Conocrapsienve Hadsn0enHbIX jlaHHEIX ¢ TeOpeTHuccKHNMIU 


NHCHCPCHOHHEIMIL KPHBLIMIT a3sopoit cKopocTa yaa BouH JlABa 


1 — by = 125 m/cen, b2 = 310 M/cex, h = 2,5 m; 2— dy = 120 at/cen, by = 290 st/cen, 

h=1,5 a; 3—b,= 120 m/cex, 6b, = 330 m/cex, h=1,5 mM; €— bi = 110 m/cen, 

b, == 330 «m/cex, A=1,5 mm; 5—dy=—100 at/cex, be= 330 mf/cexn, h—=2,5 Mm; 

6 — by = 100 at/cen, by = 290 at/cex, h= 1,5 yp 7 —b, = 95 st/cen, Lb, = 330 st/cer, 
h=1,5 at. 


© Wimpokonosocuolt aumapatypoii u Y-1puOopamu, Oblsa WocTpoena jurenep- 
cHOHHaH Kpubad rpyomoBoll ckopocru (pur. 19). Tlocrpoexne zucnepcuon- 
Hol KPHBOIl WpOBOAHAOCh C.feJlyIOUIUM OOpasom. Husa Kaxxqoro nuKeTa oupe- 
WeHIMCb Ha 3aNucH BpeMeua MpNXOsla BcCX MAKCHMYMOB KoNeOanwl B rpyuue 
MW COOTBeTCTBYIoOMMe Nepuor. Upyunobad CKOpPOCTh JIA KaxkOrO MAKCIIMyMa 
BHIGUCIATACD WYTeEM {[CAChNA PpaccTOAHMA OT WYHKTA Yapa Ha BpeMA UpuUxXo}a 
uw Hanocumach ua rpaduk lo == f(T) mpotus nepuoga KoueOannii, ompexenen- 
Horo jis Toro ike y4uacTKa sanucu. Teopetaueckoe oO00cHOBaHHe Takoro 
cnocoOa onpeseiennA rpyMMOBOl CKOpOCTH B cwyyae pacilpocTpaneHHA ue- 
CTauOHHOrO yucweprupylomero KomeOanuA jano B paobote [40]. Iyrem 
CTATHCTHYeCKOM OOpaOOTKH MHOMeCTBA TOUEK Oba BEIYMCICHA TMCIepCuoH- 


18* 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


276 Jl. I. Pamuuxoea 





uaa Kpupad. Jimana30n u3MeHeHaA rpynmoBHx cKopocteh AU = 35 m/cer. 
Mnuumaibuad rpyinopad cKopocTh Uy, OKON0 75 m/cex wm cooTBeTCTRYeT 
nepnojy 7 = 0,052 cex. Mutepuperauna stoi AucnepcMoHHOu KpuBoit OynetT 
IIpaRceHa HDKe. 


§ 5. PFHMOTESbI O TIPHPOJE 3APErTMCTPHPOBAHHDBIX BOJIH 


/las Beex Tpex rpyOM BEIACIeHHbIX BOMH XapakTepHbl cremylomue ocobeu- 
HOCTH: 

1. Perucrpayua TOMBKO B HOCHe_ywmel wactu ceiicmorpamM. Hu ogua 
13 TPCX 3apCrHNCTpHPOBaUNbIX TPyNN BOUH He OTMeYaeTCA B OOMACTH MepBbIX 
BCTYT.IeHHE. 

2. OTHOCHTeILHO HU3KHe GaCTOTH MU AIMHAHM yr KOseOauntt (40 5—6 aKc- 
TPCMYMOB OJ{WZOBpeMeHHO). 

3. Maanple ckopoctTa pacipoctpaHenna KoneOanuii, 3HaquTeIbHO MeHBINKE, 
4eM CKOPOCTH NpPOROALuBIX BOTH B 9TOM palioHe. 

4. Hanwane uekotopoii yucnepcum cKopoctel. 

ce ota Npw3iaki NO3BONANT OTHECTH HepeyacreHHHe rpyuub K WoBepx- 
HOCTHHIM BOAHAM pa3.IMYHBIX THOOB. PaccMoTpMM KasKJLy¥O W3 BEPeeHHbIX 
rpynu. 

Boanu epynno B. Hau6onee yBepenubie sakiIOYeHMA MOPKHO ChelaTh o 
BOAHaX OTOH rpynubt. CymmMupyemM ocHoBHBEIe ocobeHHOocTH: 

1. OrueTamBo BLIemAeTCA Ha 3alucu pa peructpanuu Ha Y-upubopax 
M OTCYTCTByeT Ha CCMCMOrpaMMaX, TOJyYeHHbIX Wp nabOsmiomenuax c X- u 
Z-11pubopamu. 

2. He peructpupyetca B HenocpeyicTBennoit Oan3socTH oT wMcTOUHMKA 
KOZOYAICHMA, A HAYMHACT IPOCICAKMBATECA Ha 3allMcH Ipu yasennu na He- 
kKOTOUpoe paccTOAHHe OT WYHKTa yflapa. 

3. Ha asamMytTambublx celicMorpaMMaX BOJHHBI 9TOl Tpyuub HMelWT BepTH- 
Kalbuble ocH cHuaztocta c o6pamenueM a3, CBAJeTCAbCTBYIOMUM O TOM, 4TO 
NAOCKOCTh MONAPU3ANAH BOTH DeplenwquKyIApua WiockocTu npoduas. 

4, TpaeKTopHn WBIWKCHIA TacTHy OUM3KH K NpPAMBIM JIHHNAM, pacniono- 
WKCHHDIM BROMb ocn Y. 

Do. Bonust o6ajjaioT HeKoOTOpOil WucMepcuell, XOTA MCTMHHBIII xapaktTep 
/MUICNCPCHH HCAb3A OLLIO U3YANTh W3-3a MasION MH UHTepBasa nadsopennii 
HW HeLOCTATOUHO WHpOKOW DOWOChE WpomycKaHHA Kanada. 

ConoKyMHOCTh STHX IPU3HaKOB NO3RoMAeT Cc AocTaTOUNO yBepeHHOCTHIO 
oTHCCTH BOJHE rpynmst B k mopepxXHocTHBIM BouHaM Jlapa. W3-3a manpx 
HuTepLRasloBn HadmMOFeuMi He yflasoch WOCTpouTh AMcHepcnHoOHHbe KpUBEe, 
HO3IBOJAIOIAE OMpeNeCIATh MOWHOCTb COA, C KOTOPLIM CBABAHEI STH BOJIUBI. 
Omuako, 30a CTpocuue cpelb, B KOTOPOl paclipocTpaHAWTCA BONE, MOKHO 
CACTaTh HEKOTOPbIe WpeANONORCHUA O BOSMOPKHOI MOMIHOCTH CJIORN. 

Ms3uectuo [14], aro ckopoctp pactpoctpanenua Boan Jlapa Beerna Goubme 
CKOPOCTH MOMCpeYNX BONH B COC MW He NPeBOCXOAUT CKOpOCTM NoNepeqHblx 
BOJH B TWoycTuawmell cpexe. Cropoctb na6moqaempx Bou Jlana 340— 
380 at/cer. 
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Cpequue CKOpOCcTH MpOAONbHEIX BOJH JO U3BECTHHIX UpeOMAAIOWUX rpa- 
Hu paBHb: 300, 400, 600 «/cex. Ckopocru NomepeyHHIX BOTH JO 9TUX rpanuty 
He€H3BeECTHH, OHAKO MO?KHO ONpeeIMTh M&KCHMAIbHO BO3MO}KHHE JIA PbIX- 
HX HOpOX CKOpOcTH DoMepeuHHX BOJH, UCXOAA “3 pemnoNomMenuA, ATO 
cooTHOIMeHue CKOpocteli MPpOLONbHHIX UM WOMepeyHEIX BOH paBHo PY 3. B stom 
clyyae cpequMe CKopocTu DoOMepewHEIxX BOIH OyAyT paBHH: AO MepBoll upe- 
JIOMIAIOMeH Tpanuyn 170 «/cex, To Bropolt — 260 m/cex, no TpeTbeli — 
350 «/cex. Tak Kak pernmcTpHpoOBaHCh TOKO BLICOKOUACTOTHBIC KOMHOHECHTH 
now JlaBa, TO CKOPOCTh dTUX BOIH OKA OHTS OM3Ka kK CKOpOCTH Nonepey- 
HbIX BOJH B BepxHeM cJloe. 

VWcxoyA u3 9TOFO, MONO CUMTATL, YTO TAKUM CU0eM WIA HabjoaemMBlx 
nom JIABa CYKUT BCA BepXHAA TOWMA AO Tpanuyb Momnocthyw 14—17 om. 

Boane epynno b, Waa stoi rpynubl XapakTepHbl cyeyoujue ocobeHHoctu: 

1. Peructpupyerca upn HaOsioqeHuAxX Ha BCeX TpeX KOMIOHEeHTAX. 

2. Han6ounmeii aHTeHcuBHOCTbIO OOJamaeT Ha 3anuucH Y-KOMNOHeHTH U 
IIpOCHe7KHBacTCA pu HaOmOfeHMAX C Y-KOMIIOHEHTOU Ha OONbIMMX y/lasc- 
HHWAX OT MCTOUHHKa Bos0yKeCHuA. 

3. Ha asumytadabubrx celicMorpaMMaX BOJIHEI TOM rpynusl umMetwrT Oojbweli 
4GaCThIO KPHBOJMNeHHEIC OCH CHHPa3sHOCTH, XapakTepHble JA uNTepdcepcHlHn- 
OHHBIX Bon. Ha celicmorpaMMax, HOJIYYeHHEIX B KOHIe HATepBasta Wpocwse- 
*KHUBAHMA, BOJUHbI YACTO MMCIOT BEPTHRKAJIbHBE OCH CHHPasHocTH c OOpanicimem 
(a3, MOKASbIBAalONIM, UTO WAOCKOCTh DOMApH3alHu OTHX BO Nepnen/l\aKy- 
uApHa UNockocTH npodwria. 

4. Bo spcex tpex mmockocrax (XY, YZ, XZ) Boauyt sro rpynubl uMewT 
Ha Sombie WcCcTH HHTepBaAIA UPOCNeKMBaHHA IINIMNTMYeCKue TpackTOpuU 
JIBU7KCHHA WaCTHI: B KOHIeC WHTepBala MpOCexUBAHUAH TpaeKTOPMH BBITA- 
HYTbI BAONb ocu Y. 

5. B maockoctax XZ HanpaBleHue BpalleHwA waCcTuIT—~ NpoTUB 4aco- 
BoH CTpedKy. 

6. Orgeraupaa Auctepua up peructpagun (YY) Ha mupokonosocHoH 
allapatype. 

Bce aT Ipu3HakH 3acTaBAAIOT Upesqnonarath, To rpynna & aBaaercs 
MHTephepeHUMOHHON Hn OOpaz0BaHa HaO/KeHHeEM TOBEPXHOCTHHX BOIH Byx 
TUNOB — BouH Panes mw BouH JlaBa. C HoMOnM[bIO TpeXKOMUOHeHTHO! 3anncn 
3TH BOJHBI YaeTcA pazleuuTb: Ha X- u Z-KOMMOHEHTaX PerMcTpupyerTcH BOHA 
Poaea, ua Y-KOMMOHeHTe B Te 7K@ MOMCHTHI BpeMeHH perucTpupyeTcA BoA 
‘lana. Bonua Jlapa jomunupyer ua 3aunucu. Ha asuMyTanbHHX celicmMorpaM- 
Max 06a THHa BOJH PeTHCTPpUPYIOTCA OJHOBpeMeHHO, YTO aeT Ha 3allucu 
clomuHyl wHTephepeHumMoHHylo KaptuHy. CyA M0 MasIbIM CKOpPOCTHM pac~ 
lpoctpanenaa aTHX BOWH, MOKHO WpeluoONaraTh, YTO OHM CBA3AHbI € CaMbIM 
BepXHUM CJIOCM M3y4aeMOl CpeAH, B OTAM4Me OT BOUH Tpynny 6, umewrnux 
OONbUIMNe CKOPOCTH HM CBA3AaHHEIX CO C0eM GOOCH MODHOCTH. 

IIpu peructpaymu BomH rpyoun b Ha WapokonotocHoh ammapatType 
MHHOMabHad azs0BaH CKOpPOCTbh, BHIUACIeHHAaAH TO TomorpadamM, paBna 
120—125 m/cex. CneqoBaTenbHO, CKOpOcTh DoOMepeYHHIX BOJIH B C10, C KOTO- 
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PLIM CBARAHBI OTH BOJIHBI, UC MOMKeT OMITL OotbUIe sTOTO BHAYeHHA, TAK Kak 
IT3BCCTHO, ITO (PazsoBad CKOpOCcTh BoA Jlana tte MeHBMIC CKOpocTa NoMcpCyHEX 
vom B coe. Baim paccuuTaubl TeopeTuueckne AUCHepcCHOHHHIe KpuBble rpyt- 
MORON cKOpoctTH ja BoAH Jina, pactpocrpauAMUXxcaA B CMOe, JeKamjeM Ha 
NOWYUpocTpancTLe, WP pasIHAUbIX BHaYCHMAX 6, HW 6, — CkOpocTell Tore- 
PeYUNBIX KOT B COe TE B OJyNpoctpanctne mh, — mMommoctn caoa. Pacuerm 
BOHHCh Lo opMyac 
c2 — p2 


j 1 
hia amar nea 


MTC € —— (Pasonas ChOPOCTh BOI Jlasa, OompetesiAtach H3 ypaBHeHHy 
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FJIHHaA BOJMIbI. 
és Pe 
Oruowenue IIOTHOCTeH B coe H NOAYUpPOcTpaHcTBe el IIPMHAMAJIOCh paB- 
1 


ubim 1. Teoperu4yeckuc AucHCpcMonHble Kpunbie WpuBezeHE Ha dur. 19. Or- 
M€THM, UTO HEOOMLINMe W3MCHCHUA WapaMeTPOB Cpefbl BEIZEIBAlOT 3HAYUTCALHOe 
M3MCHCHHeE XOMa KpMBbIX. 

Iloxuoro copnagzenus ¢ nads0neHHoit JuciepCHOHHOH KpuBoli Ha BCeM ee 
MpOTAMKCHHM UM Y OJNOH H3 TeOpeTM4YeCKHX KPMBLIX He nabmOMaeTcA. JTorO 
I C.ICOBaANO OFKMMATL, TAK KAK CX€MA CTPOCHHA CpCbl Mp pacueTax Oblaa 
IIpefcTabiena YipomenHuo: COM Ha TONyupoctpauctse. B peiicrBaTesbHOCTH, 
Kak WOKasaIM HAOMOCHIA C MPOMOILUbIMH UPeOMMeHHBIMM BONHAMH, Cpemy 
MOAKUO PACCMATPHBATH KAK TPH COA Ha HOAyUpoctpanctsBe. Iosatomy c uabs0- 
NCUUOH KPHBOH CONOCTABIANHCL TOKO TeBble BbICOKOYACTOTHLIe wacTU Teope- 
THYCCKAX KPMBBLX, [JIA KOTOPHIX Takoe YHUpOMCHHOe IIpeycTaBeHue oO CTpocC- 
MIM CpeAbt OnII10 JOnycTumMo. Hauszyumee copmayenue c HaGso_cnHO KpaBoli 
MMCCT TCOpCcTHucchad KpuBad, paccunTaHHad B IpesnosoKennuM kh = 1,5 ar, 
b, = 120 a, b, -= 330 ./cee. B atom cay4ae oTHOMeNnne cKOpocTeli Nposomb- 
UbIX H MOUCPCUHEIX BOJUL B BepXHeM coe paBHO 2,0, a B HuwKuem — 1,5. 
Ilocueanee suaucunce HCCKONLKO MCHDIN€ H3BECTHBIX 10 auTepatype Bemus 
Ay (st BepXUITX c.toCcB. 

Boao epynno A. OTN RoMUbI OTAMUAIOTCA cueLyouuMu XapaKkTepHuBIMIL 
ocoOCcHHOCTAML: 

1. Bonust otoii rpynunt 8 Gombumuctee cayaaeB Oomee MHTCHCHBUB La 
samucu X-KOMMNONeHTH, eM Na salucn Z-KOMNOHCHTH, M UpakTuyecku He 
OTMCTAaAIOTCA Ha 3anncH — }-kKOMMOHEeHTHI. 
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2. Bpema peructpanua “xX Ha 3allucn NpoMesKyTOUHOe Mexiy BpeMeHeM 
perucTpalull MpOAOIbULIX BO OW BpeMeHeM perucTpalMA p3icCBCKUX BONH, 
BXOWAMAX B cocTaB rpynup Bb. 

3. Tpackropum yBaskcnn”A wactay B mockocth ZX WMewrT BA D.LIHICOR, 
UpWYeM HaNpaRAcuUe BpawlCHUA B HUX WpOMCXOUT WO YacoOBOH cTpe.tke. 

A, Ha asumytarpynnx celicmorpaMMaX BOJIHbI OTOH rpynnmbl wWMciT ocH 
CHNMAaASNOCTIH, XAPAKTCPULIC JIA DNMIUTHIECK WOAAPHZOBAaMIbIX BOTH. 








va M 
20 M, 
16 
12 
, gol 


"Oo 2 4 6 & W Ie 4 & BW BDHfr 


Mur, 20. Teopernucckne JIC MepruOHHhe KPHUBbIe WA 
pouH Af, n Me 


Bee oTH Ipiu3sHakW MO3BONAIOT OTHECTH BOJHEI rpynibt A kK mWOBepxXHOcT- 
wim Bowuam M,. Teopetuyeckad Bo3MO;KHOCTh cyuecTBoBaHHA Bon M, 
8 cuoncTol cpeye Obina ycranoBaena Cesaza [16], upm cueynanbubx celicmn- 
YeCKHX HaOJUOJCHUAX MOBEPXUOCTHEIX BOUH OHM TakKe Obl 3aperMcTpu- 
posaust [30]. To o6cToATeAbcTBO, YTO DTM BOJHEI HC ObIIM OTMCUCHHI paHee 
Ip mpopeycnnu o6bmuHHx celicmmucckux paboT, OObACHHeTCA, BepoATHO, 
CHeLYOUUMH Upwunnami: 1) Ha 3anucH BepTUKAIbHBIX NpHOOpoB OHM UMeWT 
MCHbIUY10 WHTCHCHBHOCTL, UCM Ha 3alMCH TOPM30HTAIbubIX UpuooposB, a celi- 
CMHYCCKITe PAaOOTh! MPOBOAATCA B OCHOBHOM C BepTHKAJDHBIME UpwOopamy; 2) onn 
yacTO perH#CTpUpylWTcA B eNHOM Wyre C poseeBCKMMH BOMHaMM, U MX TpyHO 
pasiemuTb Ha 3alncu. OnpekeIuM MOMHOCTD COA, C KOTOPbIM CBAZAHLI BOMHDI 
M,. Kak ye ormeyaoch, ri yOHHbI IpeOMIAIONX Fpaunt paBHbl, WpAMepHoO, 
1,5, 9 uo 16 at. Wpeo6sayatoman Juua BOs BRKONeCOanMAX rpynub A paBya 
h,c= 200 aseer X 0,229 cen = 6 mM. Otrnomenna WH pin CooTBeETCTBYIOINUX 
catoeB 6yzyT papubr 3,9; 0,645, 0,362. Kak pagno us dur. 20, na KoTopoli 
usoOpakenM TeopeTH¥ecKkue [UCHepCMOHHbIe KpuBbIC as0Bolh CKOpOCTH 
nia BpowH M, u M, B cnyuac, O1m3KOM K paccMaTpuBaemomy, upu NH <4 
noun M, ue cymectsyet. pu VH = 3,9 ornomenne cKopocteit Bonn M2 
WM WOUCpeYHLIX BOTH B cnoe paBHo 1,67, T. €. CKOpOCcTbh DomepeunbxX BOTH 
B coc paBna 120 “/cex. Jiro 3Ha¥eHMe CKOPOCTH COBMaacT C BeAMYHHON, 
noNyYeHHOH moO AucnepcnoHHOl! KpuBOll rpymMoBoH cKOpocTu AAA BOTH 
rpynnnt 5.Takom o6pa30M, NoBepXHOCTHHIe BOJHLI rpyuobl A, Kak W BOJHBI 
rpynu , cBA3aHbI © CAMBIM BEpXHUM CJIOCM MOIIHOCTbIO B 1,0 mM. 

SHanHe CKOPOCTeH MpOAOAbHHIX HM MoNepeynbiX BOTH B ABYX BepXHAX 
CHOAX HW CpeHUX CKOpocteit NpOMOAbHAX HW WoNepeaHblX BOAH BO BCelt Tpex- 
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CIOMHOM NecwaHO-FrIMHUCTON TOAME NO3BOALIO OUCHATh BOSMOMKHHE BEIMYHHBI 
Kosppunnentos Ilyaccona B cpege. HKooppunuentH Ilyaccona ana pByx 
BePXHUX CIOCB PaBHHI COOTBETCTBEHHO 01 = 0,4, oc = 0,1, WA Bee mec- 
WaHO-TIMHNCTOH TOM WO rpaHnysl w3sBecTHAKOB — 0,25. 


B3AKJIOYVEHWE 


AHaiM3 pe3yJIbTaTOB SKCHepuMeHTAIbHHX padoT 10 w3y4eHHI MoBepx- 
HOCTHHX BOJIH BOIH3M MCTOYHHKA DO3BOAAeT ClenaTh cueflylomme BHBOIE: 

1. pu sos6yapenna koneOaunit yyapamu na nebompmux (A < 150 M) 
PacCTOAHHAX OT MCTOUHHKA Ha 3anucu BOONaCTU DOcHexywumux BCTyNIeHnIt 
HaOo0faeTcA ClOMKHAA BONHOBAA KapTuHa HallomennaA pala mopepxuoct- 
HBIX BOJIH. 

2. CoBMecTHOe UCHOAb30BaHue KOPpeNAUMOHHRIX 3aluceii Kano u3 
TpeX KOMIOHEHT H a3MMYTAIbHEIX CelHiCMOrpaMM MNO3BOJIAeT yBepeHHO pa3- 
eIMTbh BOJHE Ha PAR OTACILHHX rpynn c O1u3kKuMM BpeMeHaMu IpHxosa u 
KavKYWMMUCA CKOPOCTAMH. 

3. Wntencusnsie nopepXHOcTHe BOJHEI On 3aperucTpupoBaHhl © HH3- 
KOYACTOTHEIMM WIbTpallwAMM CTaHapTHOll alMapaTyphl um ¢ MuUpoKoNo- 
ocho annapatypol. Jia usyyenua fucnepcMHOHHBIX CBOlicTB BOTH HeOO- 
XOMMMO HCHOAb30BaTh WuMpOKONONOCHY!O allapatypy. 

4. Uicnoab3opanme upm u3yyenum Kako m3 perucTpupyemHX rpyun 
BOJIH COBOKYMHOCTH KMHeMATH4eCKHX H WWHAMMYeECKAX UpU3sHakoB (BpeMeHH 
Upuxoya Pas, Karkyujaxca cKopocteli, PopMbI u YaCTOTH KONeOaHUii, xapak- 
Tepa 3allMCH Ha a3MMyYTAALHHIX YCTAHOBKAaX, TpacKTOpuli ABUKeHUA YacTHM) 
MNOsBOAeT pactiuppoBaTh upupoxy BomH. B pesyustate wnTepuperayun 
NOKa3aHO, ATO BOMMSM MCTOUHUKA 3aperUcTpUPOBaHb NOBePXHOCTHHE BOMHE 
Poses, JiIapa u M, (Cesapa), cBasanHble c pa3M4HbimMu cioamu. Cnenaua 
NOMHTKA ONpeeIUTb WapaMeTpH cpefH WO JaHHEIM MOBeEPXHOCTHEIX BOJH. 

/lanbuelimee okclepuMeHTasbHoe UsyyYeHHe MOBePXHOCTHHIX BOJIH Ha 
Ppa3sIHYHHX YaleHuAX OT UCTOUHHKA C WupOKONONOcHOM annapatypoi 
H1O3BOJAT OWCHUTh BO3MOKHOCTH UCHONL30BAHLA NOBEPXHOCTHHX BONH B celi- 
cMopas3bBejke. 
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1959 2, TPY Nb HUCTHUTYTA @®HBHRH 38EMAINM Ve 6 (173) 


I. H. Wapuucenan 


W3YUEHHE WOBEPXHOCTM BEPTHRAJIBHO-CJIOHCTOI 
CPEJ(bI CO CJIOSRHBIM PE.TbBE®OM 
lO CHCTEMAM IIPOJ[OJIbHbIX CEMCMHUECKHX TPO@MWJIEN 


JoKazaHa BOB8MOFKHOCTh HCCTCRORAHUA WOBCPXHOCTH BepTHKaIbHO- 
CAOHCTON Cpe, XapakTeplsylouiclicaA cnomnol PopMoll peuLeda, UO ju- 
WaMNYCCKHM If KHMCMATHYCCKUM OCOOCHHOCTAM CCHCMNUYCCKIX WpcIOM.ICHHBIX 
BOL, B8aperucTpUpOBaUbIX Hwa CHCTEMG Tpoxouhublx Mpou.ielt. 


\[pu momeKaXx i pasneke pyjubIX HOAe3HbIX WCKOMAaeMbIX, IPH HHAC- 
UCPHO-FrCOAOTHYeCKUX H3bICKAHMAX BacToO Oo.bMIOe 3sHAaYeHHe MWMeCT neTam- 
10@ KapTHPOBaHuC NOBCPXHOCTIE KpHCTAIUICCKOTO BepTHRAIbHO-CIOHCTOLO 
(PyiljlaMCHTa, We€peKphITOrO NOKPOBOM PbHIXAbIX MOJIONBX OTIOKeHHI HeOOb- 
iol Mouguocta (20—100 .). B peayabrare WpoueccoB peBHero U coBpemen- 
HOPO BRBCTPpHBAHHDA WOBCPXHOCTL PyijlaMcHTa NoABeprasach CYW[CCTBCHHBIM 
usmMencnnaM. Yaactkn ®@yHaMcuta, WpekcTaBJCHHble PLXAbIMM Woposamn, 
HOWBepraswHeb IpoweccaM BEIBETPUBAUHA OCOOCHHO HHTeCHCHBHO, YTO MPUBOAMIO 
kK OOpaszoBaHHo yriyOuennil W111 BuayuH Ha ToBepxnoctH dyHamcuta. Ta 
Oodee WNOTHHIE MOPOAL MpOvecchl BLIBCTPHBAHHA jJlelHCTBOBAIH 3HAaURTCbLLO 
cradee H OUM OTMeWaHCL B TO3emMnOM pesbede Kak MOAHATHA WWI BBI- 
cTymh., CarexqopaTesibuo, WOBepXHOCTh CcAOUCTOrO @yuzaMentTa WpecTaBAcT 
coOol MOBCPXHOCTL pasMbIBa H MWOOTOMY, KaK WpaBuio, WMeeT CAOAUBTI 
pesbed. 

letasbuoe Ucc.IeqoBaHHe MOBePXHOCTH BepTHKAaTbHO-cOHCTOrO yijla- 
MCUTa MO;KCT ObITh WpOBeeio Wp WOMOIM celicMM4YeCKOrO MeTOa ITpesIOM- 
“eHHnHx BomrH. B oToM clyyae MoBepxuocTh KpucTalamueckoro dyHamMenta 
MO¢KHO PACCMATPUBATh KAK NOBEPXHOCTL BePTHKAIbHO-CIOMCTON Ccpejbl, Xa- 
paktTepusyromelicA OombM0il CKOpOCTHIO paciIpocTpaveCHHA BOTH HW CJIOWtHbIM 
pembe@om, MOKpbITy!0 C:t0eM c MaJoll cKOopocTb. dsajaya W3y4cCHHA kKpucTal- 
1a4ecKkoro «dyHwamMenta Mower ObiTh pasierena Ha Be: 1) ompenesenue 
pembeda moBepXHOCTH pa3Mbibpa mw 2) U3y4YCHHe CTPYKTYphl BepTUkaILHO- 
concTol cpeyqbl ¢ Matoii TOpM30HTaIbHOW MOMHOCTLIO c10eB. 

BompocaM mcclesOBaHHA RBeEPTUKAIbUO-cAMOMCTOH CpeybI 3a TWocTeyqHHe 
ros yiemAnoch 6orbnioe BHiManne [1—5], m B HacTOATIee BpeMA 3amata 
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HCCeLOBaHuA JAHHOW cpeAb C TOPH3OHTAIbNOM MOBepXHOCTbW JOcTaTOUHO 
THONHO pelmeHa. Bo3sMosKHOCTH UCCIeEAOBAaHHA KPHBOIMHEHHEIX IPeJOMIAWWUX 
rpaHul] M3yFeCHI B 3HAYATeIbHO MeHbUIeH CTeNeHH; paccCMOTpeHb CJ1yyaul 
KPUBOIMHeCHHEX TpaHul| Upu WocToAHHOli rpanuanol cxopoctu [6]. Usyaenne 
BepTHKAIbHO-CAOMCTOH Cpeybl C KPHBOAMHEHHOM oOrpaHuanBalomel ee MoBepx- 
HOCTbIO BCTpetaeT OONbWIMe TPyYHOCTU, H TeOpeTMYeCKOe PaccMOTpeHue ITOTO 
Bompoca He MpoBOAuITOCh. 

B mouvorpaduu [1] naaomena MeroquKa nonepeaHoro upodusupoBaist, 
HO3BONAIOMAA IPOBOAATL JleTAIbHOe pPacdeHeHHe TOPM3ZOHTAIbHOH MOBepX- 
HOCTH BEPTHUKAIbHO-COMCTOH cpesbl Ha OCHOBAHHH HCHOTb30BaHHA [[MHaMIl- 
4eCKHX XApaKTePHCTHE BOHN, 3aperUcTpAPOBaHHEIX HA DOUepeyqHblxX NpPOPUsAX. 
IIpa sanmuuu peskux dopM perbeda UperomMAlOMeH rpaHuubl He BCerja Upen- 
CTABJACTCA BOSMO)KHHIM OlpeeIUTb NO ONepeIHbIM NpoPUsAM, oOyc1oOBIeHbI 
JI W3MCHCHHA KMHEMATHGeECKHX WM WHamMuyecKuxX ocobeHHOCTcH 3annci 
bePTHKAJIbHEIM KOHTAKTOM (U3MeCHeEHHeM CKOpoctTell) UsIu M3McHEHUeM perbeda 
UpeoMIAloMelH rpannub. Hanwaue 1oKasIbHHIX M3MeHeHHII perbpeda Merk ly 
UYHKTOM B3pblBa W JMHMeH MpodusiA TaksKe MOZKCT MCKA3MTb 3allucH, M0.1y- 
WeHHBIe€ HA UOMepeqHHX MpOPMIAX, B pe3sybTaTe wero MOryT OBITh CeJalihl 
HeUpPaBMUIbHble BHIBOAB O HANMYAM pesKOrO H3MeHeHHA pelbeda NpeomMAlo- 
weii rpaHuys nox mmHnelt upopuaa [6]. Hakonen, B cay4ac pe3Koll KpyRO- 
JHHEHHOCTH UpeIOMIAWMCH rpaHuhl WO WovepeqHbIM WpousiAM He MOryT 
ObITh HOcTpoeus! celicmmgeckne paspesnl [5], a moryycuue paspe30B MmpeycTan- 
ACT CAMOCTOATCIBHEI aHTepec. Ilostomy HaOaofennA Ha ToOMepewbix Mpo- 
QUIAX Up KpuBONMHeMHOM UpeoMAAloOMel rpanuye oOObGHO AONONNAOTCH 
HaOMIOJeCHUAMH HA UpOMOAbHHIX UpoduanAx. Ecum nopepXHOcTh BepTHKAalIbHO- 
CIOBCTOH CpebI UMeeT pe3KO BLIPAKeHHHe POPMLI MUKpopebeda, TO ReoOxo- 
MMO IpOBosuTh HaOs0O,eHHA, P1aBHbIM OOpa3zo0M, Ha WpoOAOJbHAIX WpopAAx, 
10 KOTOPHIM MO?KeT OLITh WpoBefeHa KOMM4YeCTBEHHAA UNTepiiperalwA — No- 
cTpoeHH celicmu4ecKue paspe3hl A OlpeseseHbl Tpanmunble cKopocta. On- 
HakO, ClleqyeT OTMCTUTL, 4TO B CIy4ae peskux PopM pesbeha npeswomMainlomel 
rpaHuUbl, COCTOAMeH U3 BeEPpTHKAJIbHEIX COeB, KOAMYeCTBeEHHaA AHTepipeta- 
WHA FAHHBIX MpPOROIbHLIX Npohduneli TakoxKe MOKECT UPUBECTHU K OOM Ji0- 
rpemnoctam [6, 7, 8]. B arom cayu4ae OcTOBepHOCTh NOJYACHHEIX pesyJb- 
TAaTOB MO?KeT OLITh NOBHIMEHA, CCIM UPOBOMUTh HHTeEpUpeTaluio He 0 OTMeAb- 
HBIM IIpOJOUbRHM Ipo@wJAM, a WO CHcTeMe UpOJOALHLIX Tpodunel. 

B uactonmel paSore Ha OCHOBaHHM SKCHeEpUMeHTAIbHEIX MOMeBbIX MCCJe- 
OBaHMH MCTOLOM MpesIOMJeCHHBIX BOJIH, DNPOBeACHHDIX B paHoue C BepTHKaJE- 
HLIMH rpaHHwamMi pasyesa W pesKO BLIPayKeHHLIM pebe@oM MpecoMIAWMIC!! 
rpaHulibl, HOKa3saHa WesecooOpasHocTb COBMeCTHOM KauyecCTBeHHOHM uw KOJH- 
yweCTBeCHHOM MHTepmpeTauuu anHHbIX, WOTYYeHHbIX TIO CHCTeMe IMpOJOAbHDBIX 
npoduse. 

CraTbad nalucana 10 MaTepwastaM, NoTyyeHHbim 9kKcHeA_uunelt Mnctutyta 
pu3nuKn demau AH CCCP sp 1952 r. up paoorax B palione Cpennero Ypaa; 
HayYHbli PYKOBOANTeIb paboT — AoKTop u3.-mat. Hayk V1. C. Bepsou, na- 
yabhak celicmnugeckoH okcneguumu M. VU. Pan-Xusruas. 
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$ 1. CEHCMOPFEOJIOFHYUECKAA XAPAKTEPHCTHKA YUACTKA PABOT 


Tloq HaHocaMH, UpeAcTaBJeHHBIMY, B OCHOBHOM, TamHAaMM WM CYrIMHKaMe 
ueTBepTHYHOFO BOspacTa, MOMHOCTHW oT 0,5 Ao 40 m, 3aneraiT sphy3upusie 
uw MeTaMopuyecKHe NopogH apxelickoro Bospacta (pyafAament). Jlwrosora- 
YeCKH OHH HeOMHOPOLHH WM UpeACTaBsenbl WarMokKMa30BHiMu LopPuputTamy, 
KBapleno-cepHMMTOBLIMA CiaHyaMu U Ap. Tlayenune nopoy, caarajomux dyy- 
qamMeuT, O1u3KO K BepTMKaltbyomy. L[opm30HTadbuaA MOINHOCTb MHOrHAX 
cio0eB He upepniaet O—20 m, HO MMeIOTCA COM MW OTHOCHTeIbHO Soubmeil 
momuocta yo 100—200 «. Crom cmMaTH B MeIKWe WHTeCHCHBHEIC CK1aKo, 
HpOTAKCHHOCTh KOTOPHX NO MpocTupaHnuio B OOAbIMNMHCTBE C1y4aeB HE pe- 
BHaeT 100—200 m. 

Cxopocth V,, pacupocTpavecnua cClicCMM4eCKUX BOTH B pa3sJIM4HbIX Moposax 
yHwameuta 00 MavHIM KOppeNAWMOHHOTO MeTOJa IIpeTOMAeHHBIX BOJH 
(KMIIB), nonygennsmm Ha 6onbWMX HHTepBataxX MpopPusA, UwsMeHAeTCH 
B OYeHS WMpOKUX Mpefentax or V, == 2000 .w/cex no V, = 4500 «t/cex. B mpe- 
qlemax OJHOrO M TOLO Ke WAAcTa CKOPOCTH BAOAb WpOCTHpaHHA MeHAIOTCA Mato. 
Cpequan cKkopoctb ) B NokpHBalomeli cpene upu rayOune H zaneranua yx- 
gameuta 20—40 ™ Koue6netca B mpezcnax 300—500 m/cex. Dopma noBepx- 
HOCTH yHaMeHTa CIOKHAA: DOpOMbl C MCHbUIMMM CKOPOCTAMH pasMbITbl 
CHIbHee, 4eM DOponH c OONbMIMMH CKOPOCTAMH; B pe3yAbTaTe 9TOTO Ha TO- 
BepxHocTu yHaMeHta HaOsoqaiwoTcH peskue BUaRMHb W BEICTYUbI, YyIibl 
WaKMONA KpblIbeB KOTOPHX AocTurazwT 30° w Gouee. 


§ 2. METOJURA HABJIOJEHUA WH ANIAPATYPAt 


ilepey celicmwyeckuM MeTOJOM pa3sBeqKH OM UOCTAaBJeHbI Be 3aja4dil: 

1. Onpenenenue MopMbI UpetoMAAMell rTpanuubi, XapakTepu3ywuielicAa 
pesKuMH QopMamMu pembed@a,— BuauHaMu MW BBICTYMaMu, WMeIOWUMIM He- 
OONbUIYIO TOPUZOHTAIbHY!O UpPOTAKeEHHOCTh, MHOTAa Ne Npewsimatiouryio 12— 
20 m, WM 3aueratomeii Ha Masoli rnyOune (HW ~ 10+30 ), 

2. OOHapymenue  WpocueKuBaHne UO NOMA BepTuKaIbHHIX CIOCB 
MaJloli ropw30nTaIbHol MoupHoctu (d = 10 —- 30 «t), BbITHHyTHX MO MmpocTH- 
paHHio Ha paccTosHHA HopagKa 100—200 ™. Maasie pa3sMepbhr cTpyKTYpHbIx 
@opM TpeOoBamM MOcTaHOBKM OWeHb eTabHEIX cciicmmucckux padorT. 

Pa6oTh! MpOBOAUAMCL KOPpeAANMOHHBIM MeTOOM TIPCJOMJICHUbIX BOJIH 
(KMIIB) no cucTtemamM npojonbyubix mpoustelt, pacuouoxeHHbIX, AaBHbIM 
06pa30M, BKpecT UpocTHpanlad NOopo Ha paccrosuuu 20—00 M yApyr oT Apyra. 
Ha KaxkjloMm npoduse Obi NOTyaeHbI KOPpeAANMOHHO YBA3aHHbIC CHCTeEMBI 
BCTPCYHBIX HW HAarOHAIOMMX rosorpados; paccToHHMe MCKLY NYHRKTAMU B3pbiBa 
WPHHUMAOCh paBubIM 200 m, yaacTKU IicpeKpHITHA HarOUAIOMWUX roForpaMoB 
cocTaBlAdH oKouo0 100 ™, B HeKOTOpHIX cIyyanx oun Jocturanu 300 “. Ha 
OAHOM U3 YYaACTKOB WpoBoMAUCh HaOAIOMCHHA Ha WOWepeyHEIX MpopusAX TO 
MeTOAUKe JeTaIbHOTO Monepeworo mpodusnposanua [1]; paccrosaune Mealy 
Op. @ulAmMH paBuAdocb 20 “. PaccTonuue mesKAy celicmorpadamMu cocTaB- 
ano 2,0 m. B3pbipbl Ipow3sno_usiach B CKBakWHAaX rayOunoll h ~ 10 + 15 
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wut B aMax rayOnuoit 1—3 wt. Demuaqnunt 8apsjlon Uplt B3pbiBax B CKRawKIELAX 
u3MeHsUCh OT 50 no 250 2 mw AocTHranM 2—3 re Up B3pbIBAaX B AMAX. 
Heo6xoqumMocTh TporsBoquTb B HCKOTOPBHIX C.1YWAAHX B3pbIBbl B AMAX, Obiaa 
BH3BAHA HCBO3MOMHOCTHIO MpOOYPUTh CKBAKMUY B BaauuOM MCCTC, Pacio.to- 
*KCHHOM B CHLIDHO BaICCCHHOM HAIN 3a00.10UCHHOM y4acTKe. 

HadOm0fcnisd na TpoOJOTbHBIX MpOMUIAX WPOBOLMINICh, PIABHBIM OOpasoM, 
¢ TOMOLIbIO cpeyHeyacTOTHOH celicmu4aeckoll craulmu Tuma «aay, © uciodb- 
30RAHHEM CICHHAIbNO BBECHHOHM BBICOKOWACTOTUOH PuAbTpalun boos 90 eu, 
umelouleli Jorapn@mMuyeckyl0 KpyTu3ny JeBoli yacta XapakTepucTuKu S.~ 2 
Il OTHOCHTCIbHYH MUpPHUY MoOockl WpomryckKanna yactot nopayKa 120% |11. 
Ha6amojeuma ua HOTCpCuUbIX MpoPuAX MpoBosMINch C BEICOKOUACTOTHO! 
celicmnyeckoli craummeli BU-24, na Oai.tTpaunn c fies ~ 100 ey f1, 91; 
IpUMCUATL Gouec BEICOKOFACTOTHHe PUILTpallua B paiioue paboT ue Dpestcta- 
BHUI0Ch BO3MO7KHEIM B CBA3I C WpeoOsayaHuemM B CHeEKTpe BOsOyiKaecMbIX 4a- 
CTOT CPABHUTCALHO HU3KOWCTUTHBIX KOMIOHCHT KOTCOanHlt MOUBEI, Oo. bLNM 
3ATYXAHMeEM C PACCTOAHHUCM BLICOKOUACTOTHHIX KOMNOHCHT Ii BbICOKUM YPOBHCM 
MUKpocelicm. 

Tpeo6sayatouye yacTOTH, perucrpupyembic Ha anuapatype Cl f,,, ~ 
50 = 80 ey, ua aumapatype BY f,,,=80 = 100er. pu ua6mofzenuax Optra 
WpuNATAa paBlaA YYBCTBUTCLHOCTh BCCX KaHasOB; UACMOUb30BaIaCh Kaun6- 
ponannad cTymenyaTan peryaupoBka uyscTBuTerbHoctTn [10]. 


§ 3. OCOBEHHOCTH BOJIHOBOM KAPTHHBI 


Tunvl CMe 60AH, sapeeucmpuposannox Ha npodorrnx npopusrx. Ha 
pacctosuuax 40—1000 or nyHkTa B3phiBa B OOTacTH MepBHX BCTYNeHuIt 
perHcTpupoRaMch BOJHBI OHO rpyuUbl ¢. — MPOOAbHbIe MpeOMJeHHBIC 
BOJHEI, COOTBETCTBYIONIMe MOBePXHOCTH Dopo mysmamenta. Ha celicmorpan- 
MaX, NOJYGCHHEIX HA MpOMOMbHEIX WpoduAX, pacHONO+KeHHBIX BKpecT Mpo- 
CTHPanNHA NOpo, HaOMOMaAINch pasIM4Hble TUNI CMCH BOH rpyumst ¢,. Cxe- 
MAaTHYCCKH MOMKHO BLIeIAT YeThIpe TuMa CMeH BOJH: 

1. CMenbl BOTH, He COMpoOBOmRaoMmuCccA UCKPUBAeHHEM OCel CHHMa3zHOCTH, a 
XapakTepu3ylolinccd u3Melleuitcm PopMpl sanucu (pur. 1, 1k 360), wamMencuueM 
aMILIMTY, BOAH c paccTtostmen (pur. 1, uk 327,5); waMeHeHMeM aMILIMTYA BOI 
Hf W3MeHeHuCM PopMbI sannc (Pur. 2, a, 6, mk 330). Io naronstomum cucTemaM 
W3MCNeHHA AUHaMiryeckux OcobeHuOCTeH! 3amucH MpOMCcXOAAT Ha OAHOM MW TOM 
me mHKeTe (pur. 2, a, 6); Wa BCTPCUHDIX CHCTCMAX CMCHDI BOJH, KOTOPbIC TETKO 
BILIHNDI Ha 3a0MCAX, MOUyICHUbIX Wa IpAMBIX cacTemax (pur. 2,a,6), oObiano 
BHPAKCHb! 3HAYATELHO Xy*Ke MW MpakTwuccKN He MOryT ObITh  Bobleueubt 
(pur. 2,6).Ormcuennpe ocobeumoctTu cmMen BoaU, Kak M3BecTHO [1, 5), cBA3aHDI 
C BOpTHKAILUAIMM KOUTAKTaMH. 

2. CmMeHbI BOJH, XapakTepusylomwuecH U3MeHeHNeM POPMH 3anNcH MW pes- 
KUM YMChbUIenHeM AMIMVIMTY/, BOJIH C paccTOAHHeM Upm HadaojeHuAX M3 WYH- 
KTOB B3phtba, PaciOAOKeNHAIX WO OjLUY CTOPOUY OT yuacTKa, Ie WpOUcxoMAT 
cmMennt Born (pur. 3,a, 0K 9O—97,5) w He3sHAadHTeCAbHbIM H3MeHeHMeM AuUNaMy- 
¥YeCKHX XapaKTCPUCTHK BOJH Wpu HaoOmOLCHHAX Ha BCTPeGHBIX CcHCTeMaXx 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


*dOLHPLHOH 


NMTHILRVHLded WaHbALRA 0 OMAHeEBAD ‘BONL Olodden HItod MHOWD onMoAdudLoomra ‘mpedsiowouey “| “14@ 


£0 20 10 0 
Neat at A BO, Ny Shy ae oe es a OS. t \ Pe . 

i ee a PIE 
NN SS GO LE cae Ne 
Nene agpernttte Nagf ON GON fd Nf uf > § soe 
a To ae ans 


Oe ee MS 








ee We a Ages Lt j NAA ay ¥ a enaiens 


7 


WAAR ee Se OO Ne 





* . , , t : : : - a f a . e . 
Aad ; ed 1@ a 


2286) 
$96 - PLOR HU 
200=0 
WL =Y 
O22 HU Ol 
Ti Gif 
hd 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 





bas 2 PDE { : y 3 
oe at | Ue Gs 
e464 a + . 1 . % 4 ie Ft yf vane 

i E 
) | OG | ey | 
Q ee te K » f ON ae tt OM wonton gated 
, : nN 
Th : : poe es : ae 
se oe a ees aetna, f Ma Be gaty | 
; * oa or ™ 
je me or aac <e ‘ 
“canarias at att mr ent metas ct she k ne a are 
H A 7; 
Qe eds yg = F 
ads | > eres. “ag ee PRT i aa Fas 4 
Fo: bow , 
aedieeelines Raceieeeemaies aeeemeneaemae Se SEY a a ae 
17. w ; 
f f aaah ceeneina aati Siaecaiaeienn aaemeendataamenies peer R NY ON, tha LR ye nahin east be S eo: . nes a 3 = ¢ ‘wa 
} ede oe Pa 
CR AOS ge LCA NC A MRLIOO OHO 8 acest a IOI iret OAN tee TG , if- ? Se * ee A foe 
i 4 
“ecm manne at nt ney fon 
£ _ wf 
} : bed ty See? | : 
hrnrnwicemasanes dit neg i ntl ~atoneenein foe wemwas comme, YS ¥ secu apernaS 
x € rs 
OR NDVI NA SMC ARR btn AN RYE ROT AR ath ones aoa § v Z si Lo 
SB, vow 
! ‘3 oe a et cee a eR ne ~f "fe Foc é E Pee ae ae 
‘ nan endian I nee ena nies ae iced EVANS ~ ‘ ia 
ee a nik eae 
“yRonrinosinen cieabomneesacacannnenaee went thse Jn cet af , rn, de 
¢ 
TE ici at aha caged se a Mt aoe if 5 
= “ 
hirer arial aan Sita ena aind tS 6ede 3 setop ne? Siena Hh artnet cogs AG oe a 
eg 
diiaihicess «Sep SE Daak Coleus dat Aa dar eink atntibon pate: He 
eas é 
“ : 
A AON A ndnenatwmnipe rt ene nae citens ot Ata bese tenets 7 ““ 
& re 
; Soe omen nan ete tin otters sane emesis + : , 
Sif a f a = ee 
iit min sc cat ti pp oe he. rae 
P48 re car Jf oa “ ~ 
ue ys ¢ ta es ‘oie 
ater reer i ncn, FA vd BY ON a soe 
a 
seve-tamgnnetaertinlpatee memes sbein entaitiin: tant, Auama Re | nna tnaenenehtghenhyscetAntmert eerie Stitt ct eins pitlne g tecpepin Arms swim reine 
t E & 


. 
~ 
Fe i 
~ 
S 
So 
i 


Pa Rela. 
2 a oe An VAS Ry BE FS 8 J 
NIB 1k 7425 FERG) ae eral Peal ; | 
ie 
Q=1Ke 0 ‘A , . 
11 300~ 359 ey ue : : 
BS AIRS OPEN ee ees 


* AGEL e. 


J40 





Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Haywenue nosepxnocmu eepmukaarsno-caoucmoti cpedvt co caosensim pearedom 289 











JOH 
B | 
o 310 | |] 
— 
fig & | 
WE WK (-107) 
h=3M 
Q= 5002 
ak 300-355 4 
1998 2. caer | 
340 J 





Mur. 2. CelicMorpaMMH, NouyseHHEe mo HaroHAIOMNM (a, 6) H BCTPCUHEIM 
(e) CHCTeMaM; HepBEI THM CMeH BOJIH. 


(pur. 3,6). CmMens BO.H TaKOTO THMa, BePOATHO, CBA3AHbI CO CTYNeHAMA HAH 
cOpocamn HeGoubmon amnuutynn [1, 9]. 

3. CmeHI BOTH, CONpOBOAaloOMMecA pe3sKUM UCKpABICHHeM OceH cuHpase 
HOCTH HM OTMC4¥aeMEIC 10 IpAHMBIM Hf BCTpeaHbIM cucTemam (pur. 4,2, 6). Upu 
3TOM KHHaMuyecKHe OCOOeHHOCTH 3alluced — PopMa H aMILIMTY{a BOH — Maso 
MCHAIOTCA Ha YUaCcTKAX, COOTBETCTBYIOMUX BHMYKIOH PopMe rpauMinbl pasqera 
(pur. 4,a, ok 90—115). B To »xe Bpema cyulecTBeHHHe Uu3MeHeHUA AuMHaMade- 
ckuxX ocobeHHOcTeli 3alMcH, IpOABAIOMIMeCA B paspacTaHaM aMNAUTyY BOTH 
W W3MeHeHLM OPM] 3alucu, HaOmOqawWTCA Ha yuacTKax, COOTBETCTBYIMUX 
yraiyOeHaAM B MOBepXHOCTM KpucTaIIMyecKMX Mopox — Ha celicMorpaMMax 


19 Tpyay Mu-ta duaunn Seman, N 6 
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STO COOTBCTCTBYCT MCCTaM yBeIMUCHHA Bpemeun (pur. 4,a, nk 120—130 u stp.). 
Ilo HaroHAIOWuM CHCTeMaM CMeHBI BONH HPOUCXOJAT Ha OMHUX H TeX Ae TKe- 
tax. Hak mokasauo B paGore [6], cmeusI Bom TaKOro THA MOryT 6bITb o6yc- 
TOBACHSE PC3KUM W3MeHCHHeM opMbl peabeda npetomuAionel rpanwith. 
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‘Pur. 3. CelieMorpaMMbI, Ha KOTOPMX OTMCUAIOTesH CMCHBI BOsLHT 

BTOpOrO THA, CBASQHHbIC C HaIM4MeM CTYNCHH B IpesOMAnAo- 

Wen rpanune. Hadmoyaetca apkas cmMena BON NpH Mo1omKe- 

HMM MYHKTA BSPhMBA HAN NOAHATHM KpPHIOM (a) HW OTCyTCTBHE 

CMCHBE BOTH TPH MO1O7#KCHUM MWVHRTA B3PHIRA Hajl ONYULCHHLIM 
KpbWIOM (0), 


4. CMcHbI BOJH, XapakTepu3ylomuecn HeOONBINMM CKadKOM BO BpCMeHT 
1 OMMHAKOBAIM U3MCHCHMCM AMUJIMTY, BOAH C paccTOAHNeM UpH HaGOeCHHAX 
Kak 110 HpAMOMY, Tak HW IO BcTpe4YHoMy rojlorpadam (ur. 5,a, 6). Cmenn 
BOTH Takoro Tua onMcane B [15]. Moskno upeynonoRutTh, 4TO OHM Nosy- 
YCHBI B Cyu¥ae HAKNOHHOTO MAM BepTUKATbHOrO cOpoca, HO pH pacpoctpa- 
He€HUM BOTH 10 MHOM cxeMc, ¥eM paccmoTpennas B pabote [5]. Octranopames 
Ha 93TOM BOpoce mospobuee. 
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ur. 4, CelleMorpaMMbl, HWOCTpHpyIONlNe CMeHbI BOH TpeTRerO THA, CBAZAHHBE 
¢ RDHBOSHECHHOCTbIO IPOsIOM?TIOIeH rpareHipl. 
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5. CeiiemorpaMMH, Ha KOTOPHIX OTMeTaOTCH CMCHLI BOWH YeTBepTOrO THA: APKC 


(Dar. 


CMCHHI BOSH, MOJTYAICHHEE 10 TIPHMBIM H BCTPCuUHbIM CUCTCMAaM. 
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Cayuait cOpoca ¢ HakaonHoll NAocKOCMbIO PaspLled CAOCE. Ha gur. 6,a, 6 
IipHbeyewbl CXeMBI Xofja celicmuyecKuUX Wyyell MW TeopeTudeckue royorpapel 
B cay4ae cOpoca ¢ HaKNOHHOM (cIIOWHEe IMHUH) UM BepTukatEHolt (muTpux- 
IYHKTHAPHHIC JMHMM) WIOCKOCTAMM pasphiBa, Up WyHKTaX BspbIBa, Pacmo.o- 
*KEHHBIX Haj NosHATEM (pur. 6,a) Hua onymenHEM (pur. 6,6) KpIOM. Am- 
wautyjya cépoca,cooTHomenne ckopocteli u rmyOuUHbl COOTBETCTBYIOT celicmoreo- 
HOTMYCCKHM YCOBMAM Ha y4acTKe, Tye WOsyYeHb celicMOrpaMMHl, UpuBeeH- 
ne Ha pur. 5 (cM. MpokoppeaupoBaHHHe (pasbi). 

B cayuae HAKNOHHOLO BepTHKAaIbHOrO COpoca paccMOTpeHHl [Be CXEMBI oOpa- 
30BaHHA IpeOMIeHHOM BOMHEI, COOTBETCTBYIMeH ONyMeHHOMY KphJy, Wp 
pacHoso7KeHaA NYHKTA B3pbIBa Haj| VOHATHIM KpBIJIOM (pur. 6,a), w WOo_HATOMY 
KpHJY, pM pachoNoxKeHuM UYHKTA B3pbiBa Hal ONYMCHHEIM KPbIJIOM (pur. 6,6). 

II pu nowo7k CHAM DYHKTA B3phBa HA NOAHATHIM KPbLIOM (pur. 6,a) npenom- 
WeHHah BOAHA, COOTBeETCTBYIONaA ONYMeHHOMYy Kphiay, Mower OOpazs0BaTEcn 
cleRyIOulaMu JBYMA IyTAMU: 

1. [penomnennaa (ronopHas) BomHa Py, pactipocTpanvAeTcA BRO MO-tHA- 
Toro Kpbiaa (Tpaektopun Oa6, OaAe), B TouKe A B pesympTaTe mudppaknnt 
Bost Py), oOpasyercA MpesOMICHHO-AM@parnpoBanHaA BoA Pyoy (Tpaek- 
ropun OaAe, OaAd) uw BomHa Pj, CKOUD3AIAA BIOJIb HaKJOHHOM (Tpaek- 
ropnx OaAB) unin Boonb BepTHKanbHon (TpackKTOpHs OaAC) umocKocTn 
pa3ppipa cyroes. B cayyae HaKMOHHOTO cOpoca MpeNOMJcHHaH BOMHA, COOT- 
BeTCTBYIOWAaA ONyMeHHOMy Kpbity, OOpasyeTcH B pesyutbTaTC img parnan 
BOMHH Pio or yrua B (rpaextopna OaABxw, OaABsu — ona P09") — 
nytb 1);B cayyac BepTuKaubHoro cOpoca — B pesysJpTaTe qudpakWHA BOWE 
Py oT yrua C (rpaextopun OaACr, Oa ACau — Boma P4o9’3;— uyTb HI’) 
WIM B pesyNbTaTC WaeHHA jUIparnpoBaHHOH BOMHEL Pio Ha OlyMeHHy!0 
yacTh TpanHIb pasewa HO, UpelewbHbIM YTOM [5] (rpacxropuu OaAdu, 
Oa Adsu — Bouma Pyoy33— WyTh I). 

2. Ilpenommenuaa BomHa OF OMVINCHHOYO Kpbiila oOOpasyercu B pesyapTate 
iuppaknan mpoxosament IpewoMsueHHol BOWHEE Py B TOUKe B — nakioHHEI 
cOpoc (rpaextopuu OnBoc, OmBau — nyt Il) nau B rouke C — BepTukasp- 
ublii c6poc (rpaextopun OnCx, OnCsu—uyte IV). ila dur. 6,a ora BoA 
o6o3HaueHa wueKCOM Py55). 

Tipu monokeHNM HYHKTA B3pblBAa Nas{ OUY,CHHDIM KPBIOM (pur. 6,6) 
ROBMOIKHBI CUELYIOULME CXCMBL paciipocTpaleHMA BOIL: 

4. Buomb onyuennoro kKpbima cOpoca pacmpocTpanacrca ipewomMlenhant 
(ronopnas) BomHa Py, (tpaekropun Oaé, OaBe). B pesyubtare aMppakdHoll- 
nix sipmenmit B TouKaX Bw A jum makoHAOro cOpoca (rpacktopun OaBAc, 
Oab Ade —uytp I) uw Bp roukax Cou A— JIA BepTHKAJIbNOcO cOpoca (Tpaek- 
ropun OaC Ae, OuC Ave —itytb I’) o6pasyercH npemomsennas (rojloBias) 
pomua Pjs91, COOTBCTCTBY lat MOTWATOMY KPbily c6poca. B cnyuae BepTH- 
Kanbuoro c6poca BO3sMoOmNO ele OOpasoBaHnue TOUOBHOL BomHE THMa Py3)724 
(rpacntopun OaseAe, Oar Ade — yTb Jil). Wp pacupocrpanenmi BoJUbl 
uo nyt I B odmacTH WepBEIXx BCTYIJICHHM MpocuemUBaeTCH MpeMOMICHHO- 
uparkpopalman Bouwa THA Pysyy (tpaextopun OaB Aa, OaBaAe). 
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2. Peructpanaa ay NOXHATHIM KpBbIJIOM BOTH, OOpas0BaBIIAXCA B pesysb- 
TaTe WHMpakMAH WpesoMAeHHOH (rouoBHo) BomHEL Py, B TouKax B una C 
WM MpeOMeHHA Ha rpaHune pascsa ckopoctelt V, u V. (rpaexropna OaBue — 
uvtp Il aw rpaextopux OaCkxe —yrp IV). 

ConoctaBenue TeopeTH¥ecKkux roxorpahoR, NosyYeHHDIX pu pasHBX 
cXxeMaxX paciipocTpalicHuA BowH (bur. 6,a,6), WoKasbtBacT, YTO BCJLyYae HAKMOH- 
HOH CTYNeHH pu 1000 cxeme pacitpoctpaHeHua Bon (I, IL) royorpadel owHb 
OAM3KH M WpakTHYeCKH He OTAMAAIOTCA Apyr oT jipyra; HaOmOAeHHbIe JanHEe 
‘(aloT Xopolliee copnajeHue c TeopeTuucckumMu. B cayyae BeprukalibHoil cTy- 
enw Op paciipoctpakenuu BorH mo uytu 1V teopetuueckne roxorpadsl 
O-IN3KH K panee paccCMOTPeHHHIM JIA HAKJOHHOM CTYNCHM U, ClCOBATCABHO, 
TOWKe cobmaqawT c HadmORqeHHDIMM. BosmokHo, 4TO celicmamueccKue BOAHBI 
B C1ydae BEPTUKAIbHOM CTYNeHH pacipocTpaHAlorca Take WH m0 HyTH III. 
JTOT CAyYali paccMOTpeH HW W/LOCTpApoBau UpuMepamn celicMorpaMM B paboTe 
[5]. Oquako, B cBaan c HeOOAbIIUMM pasu4uAMH BO Rpemcan (Kom 0,015 cer) 
pH Mpoxowaennn Bown to nyTAM LV «Il mpu wacrotre 3apeructpapoBaHHBlx 
Komcbannil f,,,~ 50 ey (ur. 5) ucab3a pasyccurrh Meay coOoli BosrHbr, Wpo- 
meine Ho nytamM Ill a 1V, Ww moaromy Hemb3A ycTaHOBUTh, CyMecTBYOT 
JM BOJHEI, pactpoctpanxzwmnecs mo mytu Il] uaa uer. 

Ha ocuopaunu conoctaBieuna HaO.ogennbIx roxorpabor c tTeopera4- 
CKHUMM MO#KHO MpCAMIOTOKAT, UTO YCTBCPTHIT THM CMCH BOIH CBA3aH co COpo- 
CaMH, UMCIONMIMM HAKJOHHY!0 WIOCKOCTh pa3pblBa Cl0eB, Wan co cOpocamn 
¢ BepTHKAIbHON MIOCKOCTHW pasphiBa C0eB, HO Ip pacipoctpancuuH BO.TH 
no myta IV, 7. e. 10 HHO CxemMe, YeM paccmoTpcHnad B pabote [5]. 

PelicHuc UHAMMGCCKOlt 3aqaan Teopum yupyroctu Waa cAyyaA NHaKOH- 
NOro MH BepTHKaIbHOrO cOpoca B HacTOAUIee BpemMsA ene He HomyycHo. B caasn 
¢ 3THM MCHOAb30BaTb OTHOMENMe MHTCHCHBHOCTeHM OTACMLHBIX BONH, 3apcruct- 
PUpOBAaHHBIX Ha celicMOrpaMMaX, JIA YTOWHeCHHA CXeMBI pacipocTpancuuA 
KOJI, He WpecTaBIAeTCAH BO3MO?KHBIM. 

Obuue wepmoi Habsdennox cmen corn. U3 xapaktepucTuku HaOJOACHHBIX 
THMOB CMCH BOJIH BAJ[HO, 4TO BCC OHM AMET O/[HY OOMLy1O YepTy: Up HadwOse- 
HUAN IO HarOHAIONULMM CHCTeEMaM CMCHBI BOJIH BC@X THMOB IpOMCXOAAT Ha OHUX 
W TCX *#KC MHKCTaX, WPM ITOM COXpaHANTCA MHAMMYeCKHe HU KHHeEMATH4eCKHe 
ocodennocTH samc B MecTax cMeH BOTH. Jl 1H WITOCTpalun COXpaneHuA KHHe- 
MaTu4ecKuX ocobeHHOCTel 3anMcH HpM HaOsOeCHMAX UO HarOHAIOMUM cucTe- 
MaM Ha dur. 7 Upubeyens Haronalonyme roxorpapi, mo1yacHuble u3 Tpex 
MYHKTOB B3pbiBa, PaCHO.IO/KCHHBIX HA YUACTKe C Pe3KHM U3MeCHeCHMeEM GOpMBI 
peabeda mpetominomeil rpanuyst. lapatnexbuocts naronsmlonax roforpaon 
CRUAOTeAbCTByeT OO OTCYTCTBUH 3HaYMTeAbHOTO MpoHukKanua Boa. [pu 
HaOMO/eHHAX Ha BCTPCUHBIX CHCTCMAX HEKOTOPBIC CMCHEI BOJIH, BLI[eeHHe 0 
IIpAMOM CHCTCMC, OTMeCYAaIOTCA IO H3MeHCHHIO JWHAMHUCCKAX UM KHHeMaTHYBEe- 
cKuX ocoOenHocTel 3amucH, a HeKOTOpble He OTMeYAIOTCA. 

AvalHu3 HaOJIOJeCHHBIX CMCH BOTH MOKa3bIBaeT, FTO 10 3aNHCAM, WOJy4eH= 
HbIM 10 HpOAOAbHBIM MpOPAAAM pH HadIOAeHMAX 0 BCTPeYHEIM HW HAaroHAIO- 
KAM CHCTCMAM, MOLYT OTL YeTKO OT/CICHEL CMCHBI BOJIH, CBA3aHHBIe C Bep- 
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THKAJIbHEIMM KOHTAKTAMH, OT CMCH BOJIH, OOYCIOBJeHHHIX Pe3KHM H3MCHEHUCM 
perbeda UpesoMIAWUeH Tpanulsl, TAK Kak B WOCeqHeM Cy4ae HaOs10yawrTca 
pe3kue HcKpuBsenna oceli cuntasHoctu. PactuuppoBanne Npupose Bcex Ha- 
OWOeHHHX CMCH BOJH YacTO OCMOMHAETCA TEM, YTO peskue MPOpME pembeha u 
BepTHKAIbHble Tpanulbl pasqeta cCKOpocteli BO MHOTMX CilydadX CyMecTBYy!OT 
copmMectuo. Ilostomy, Ha OCHOBaHHM TOJbKO KavecTBeHHOTO paccMOTpeHHA 
KMHeOMaTHaeCcKHX MH AMHAaMUYeCKUX OcOOeHHOCTel 3alluch TpyAHO OlpefeiuTh, 
Kora H3MeHeHHe POPMEI pedbeda Wim COpochl COUPOBOHKMalwWTcA BePTUKAIbHbI- 
MM KOHTaKTaMH (H3MeHeHUAMM cKopocTeli), a Korfa Het. B HeKoTOpbIXx c.ly- 
wax BOMpoc 0 Upupofe HaOmOMeCHHEIX CMH BOJIH He MOKET OHTb pemieH u 
mocae mpoBeseunA KomMYeCTBeHHOM uHTepmpeTanuu (cM. § 9). 

Conocmaenenue CMEH 6OAH, OMMCXEHHEIX HA NpOOOAbNEIX U HA nNonepernolxr 
npoguaax. B padote [1] ykasbiBaeTcA, ITO Up HabmOAeHHAX Ha NOMepeqHBIX 
npodusAx 10 TWHAMWYeCKUM HM KMHEMATHYCCKUM OCOOeEHHOCTAM 3aNHCH BO3- 
MomHO Gomee HalexKHO OTMC¥YATh CMCHH BOAH, YeM Up HaOJOAeHUAX Ha Mpo- 
OIbHHX upodusax. Ecuu mpetomaaionjad NopepxuocTh O1m3Ka K rOpu30H- 
TauIbHOM MNOCKOCTH, TO MO MONepewHM UpOPUAAM MO*KHO pacliMpoBaTh Ha- 
GmIOeHHEIe CMCHEI BOIH M MpOBeCcTH KOMMYeCTBeHHY!O wHTepupeTauuy. B pac- 
CMaTpHBaeMOM CJyyae IpeOMAAIOMaM NOBeEpXHOCTh KpuBONMHeHHA, HW B pe- 
3ybTaTe KaYeCTBEHHOM WM KONM4YeCTBCHHOM MHTepipeTalmn Nonepeynblx Npo- 
use MoryT OHTb NONyYeHEI HeMpaBMIbHbe BbIBO/E. 

Jina unmoctpalua HelpaBusbHOU KayecTBeHHOM MHTepipeTauMu, KOTO- 
pa Bo3MomtHa B paiiohHe uccteOBanUA, NpwBeseM [Be celicMorpaMMbl, Wosy- 
weHHbe Ha OHOM H TOM 7Ke y4acTKe UpousA, HO Mpa pasnoil cucteme nabaWw- 
qennit: nonepewHHit upodush (pur. 8,2) a upofonbunii upopua, (pur. 8,6). 
Ha nonepeaHom mpoduse nabsmofaeTcA ApKaA CMeHa BOTH, OTMe4eHHAA 10 
ckauky Bo Bpemenu ( At ~ 0,04 cex) m0 pesKoMy YMeHBIUeHHIO aMIIUTYAb 
nomH (pur. 8,2, 0x 490). Cmentt BoH Takoro THA XapakTepHH! AA cOpoca mM 
cryneuu [5]. Ha ceitcmorpamme (pur. 8,6), Womy4eHHO!l Ha TOM *Ke yIacTke Mpo- 
una, HO pM NpoxowkAenmm ero B KayecTBe UpofoAbuoro, Habmopalwrca 
3HaYMTeIbHO MeHee APKMe CMCHEI BOAH, KOTOPHIC OTMEYAWTCA NO HeOOLMOMy 
UCKPHBICHHO Oceli cuHpasHOCTH UO HEKOTOPOMY H3MeCHeHUO AMUAUTY} BOK 
¢ paccTOAHHeM; ITH CMCHHI BONH, BepOATHO, CBAZAHI C BEPTUKAIbHEIMH KOH 
TAKTAMH, CONPOBORKLAWMUMUCA HeEOOMbIIMM H3MeEHeHMeM pesbeda UpesOM.1A}0- 
nei rpanuyp. HaKkakuox yKa3annil Ha Halwane Ha 9TOM y¥acTKe CTYNCHU WA 
cOpoca HO MposobHoMy upoduno ue nonyseno. CelicmmaecKue paspcshl, M0- 
CTpOeHHBIe 10 CHCTeMe HPOMOILHHX Ipohured, WOKasatu, ATO UpeTOMAAIONIaAA 
HOBEpXHOCTh ME*KAY WYHKTOM BapblBa U AMHUeH UPOPAIA pesko KpUBOJIHHeHHA; 
OTHM HW OOBACHACTCA APKaA CMeHA BOJH COCKAYKOM BO BpeMeHH Ha Mollepey- 
HOM Tpopuie. 

ConocraBieHmwe MHOruXx 3anuceli, NOMyYeHHIX Ha IpOJOAbHEIX H Ha HO- 
NepedHbIX Wpopu1Ax, WOKasas0, YTO B CBASH C KPHBONNHEHHOCTLIO IpesIOM- 
JAIOMCH FpAaHUI[bl UCHOML3OBaHHe JIA eTAIbHOTO pactleHeHUA BepTUKAAbHO- 
cHoncToll cpeybl KHHeMaTH4ecKuUXx MW WWHAMMIeCKUX ocodeHHocTeli 3alucell, 
HOAYYCHHEIX Ua OT/[CIbUIX Tomepewnbix MpoduAAX, Mower MpwBecTH K 
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Pur. 8. ConmoerraBaeHne CMCH BOJH, TNOUyseHHLIX WpH HadmoyCHHAX Ha TONepedHoM (a) 
M MpopoubHOM (6) mpodunax. 
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HCI paBHAbHBIM BHIBOaM O CTPOeCHHU KpucTalamueckorodyujameuta. B neKorto- 
pbIxX CHYWaAX MO WOMepetHsIM NpOPUAM MOAKHO TpaccupoBaTb ocobeHHOCTH 
peabepa rpauuybl, HO KOIMYeCTBeHHAaA HNTepnperalnsn MONeCpeaHEEX Wpoduseit 
8 PpacCMATPHBAeCMOM Cilydae CTpOcCHHA CpeAbl NPUBOAMT kK OOAbIIMM NorpenllHo- 
ctam [5]. Tlostomy mw 6na nocraBaeHa 3ajlada BbIHCHCHHA BO3MOMKHOCTH Te- 
TAIBHOPO HCCACHOBAHHA NOBEPXHOCTH BePpTMKAIbHO-COHCTON CpCAb HO CH- 
cTeMaM IIpOMOAbNBIX Upodusei. 


§ 4, KAPTHPOBAHHE CMEH BOJIH IO CHCTEMAM 1EPOO.TBHBIX 
POOH JIEH 


Paccmorpenue celicMorpaMM Moka3an0, 4TO B pate cayyaesn Henocpe;ctT- 
BCHHO HO 3allMCAM, NOTYYeHHEIM TO NpOLOMbNbIM UpOPUIAM, yRaeTcA Hawemno 
BEICIATE CLOW OUCH MANO ropu3z0HTaIbuok MouHocTH (d ~ 10 m) (ur. 9). 
13 (aHHOM c.lyaae 3TO OBIIO BO3MO3KHO B CBA3H C Mactoli ryOuuHoi 3aneraHna 
IpCOMIAOMCH rpannbt UM pe3skuM pa3siuuneM ckOpocTelt B NOKpHBalOMeH 1 
UpCTOMAAOMeH cpeqax. OnHako, BCBA3H C TeM, YTO HAOMONCHUA IO I poOHONb- 
HbIM MpOWAAM MpOBOMMIMCh Ha cpeqHeracTOoTHOt almapaType, Ha KOTOpoOit 
NC yHaeTCH OTMCTATh KONTAKTH WOpo, XapakTepusylouyuccsA MaJbIM pasau- 
yneM yupyrux cRolicrs [1], m0 cacromam npososbHEIX NpoPusel Herb3a Spr10 
RBINCIMT CelicMM4YeCKHe WiacThl WO AMHAMMYCCKHM OcOGeHHOCTAMH salen, 
NAK OTO TedacTCH Np eTaIbHOM WonepeqHomM upoduanpopanun [1]. B nan- 
HOM Ciydae Up HaOMOAeHMAX TO CUCTeMaM UPOJONbUBIX Mpoduseii Mouo 
OBO TOJbKO CTaBHTb BONpOc O BEIAeCICHN HM Mpocacawpaunn oTMEAbUBIX 
CMeH BOAH, T. C. MpOCIeKUBAHMY OTLCABNBIX KOUTAKTOB CA0CH WAH XapakTep- 
NbIX OcOOeHHOCTell perbeda, u TOMbKO.B HCKOTOPBIX C.LyY4aHX O MpocuemuRa- 
NHM CCHCMINYCCKUX IracTos. ~ 

IIpu conoctaBrenuu cMCH” BOAH, BbIeACHNBIX Ha cocedHUX TIpodwaisax, 
Obl OTMCYEHO, UTO MHOFHe CMCHBI BOTH XOPOMO KOppeaupywres OT npodias 
k Ipopw.u0, Mpu oTOM cOXpaHAOTCA HM KMHeMATHUCCKHe IT WHHAMHACCKHC 
OCOOCHHOCTH 3aNlHCH, T. C. COXpaHAeTcA THM cMCHE Bo. B HCKOTOPHIX CaLy- 
¥adx HaOmOaNoch MocTeNcHHOe U3MCHeHMe OT Npohuasa kK Ipopus1o Xapak- 
Tepa CM€H BOJH;, U3MCHANMCh TOUBKO KHHeMATHMYECKUC UI TOSbKO WuHaMMyc- 
ckHe OcOOCHHOCTH 3aNcM B MCCTAX CMCH BOAH, aCHCOBATCAbHO MCHAICA THT 
CMeHBI BoH. ‘Tak, HalpuMep, Ha dur. 10,6, 2, 0 cmMeHb BOUH TpeTbero Tua, 
oTMedeHHbe Wuppamu 4 WO, HafeKHO Koppeaupywrca oT npodussa 1V k mpo- 
uso VI. pu nepexogze k ypyrum mpodusam: VII a VIII (pur. 10,a, 6) 
IIT (ur. 10, ¢e) sayuno, uro Tum cmeH BOTH MeHAeTCA H Ha npopusax VIII 
u JI] na6sogaiotca cMeHHI BONH yoxKe mepBoro Tuna. Ognako, nocrenenHoe 
M3MCHCHHC KMHemMaTHYecKUxX OcoOeHHocTeli 3almcu uw COXpaHeHHe Ha BCex 
Mpopaiax uHamMuyecKux ocobeHHOcTeit 3anuca — YMcHbINeHHA aMIIuTyy 
BOTH Ha YdacTKe Mexiy CMCHaMH BOWIH 4 WO — fawT OCHOBaHHe CUHTATh, YTO 
9TH CMCHEI BOUIN CBAZAHBI C OMHOU Ht TOH +e OcOOeHHOCTHIO UpesOMAAOMel rpa- 
HAWbI, HO MOCTeHeHHO M3MecHAIOMelica no noma. 

PaccmaTpuBan HaOMIOJeCHHBIe THI CMCH BOJIH, OObEAMHEHHbIe B UMHHE 4 
u o (pur. 10), MoxHO JaTb crexyIomy10 reoJorHyeck yO HHTepupeTanH0.B paii- 
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Mur. 9. CeicMorpamMa, louyuenHaA Ha MpoOmObHOM Mpoduue, waAuocTpApyroutas 
BOSMO?KHOCTE BHICCHHA CIOCB MAO FOPH30HTAIbHOH MOoMHOCTH (5—10 «). 


oe npoduseit 1V — VI umeeT MecTo BEICTyN B WpeNOMIAIomeH rpaunye, 
C KPYTHIMH yruiaMH Hak10HAaA Kpbibes; Ha npodune IV (pur. 10,0, aK 120), 
BO3MO7KHO, Janke WMeeT MecTO cOpoc HeOombUOH amnuutTynH. KH cepepy — 
upodusu VII a Villu % wry — upoduap 111—peased mupenomuatoneit rpa- 
HHI cruiaskwBaeTcH M Ha Kpaiinux mpoduaax VIII oa III] cranoputca 
WpakTuyeckH ropu30uTatbubim. Ha mpod@usax VIII, VII a II] ormeaaetca 
HaIHUHe BEPIMKaIbHOrY COA, KOTOPOMY COOTBETCTBYeT BOTHA NOHMIKeHHOIL 
NHTCHCHBHOCTH; Ha OCHOBaHUM “3BbeCTHHX 3aBucumocTei [1] Mo;KHO cyjenaTb 
BBIBOJ, O TOM, 4TO 9TO CO C HOBBIMIEHHOH ckopocTbw. AHaIM3upyA XapakTep 
H3Me€HeHHA THOOB BO.H B OOpaTHOM HallpaBeHHu — Cc ccBepa Ha WI, OT 1podu- 
aA VITi k upodusat III, Mos#tHO OTMETHTh, 4TO CON C MOBbIMeCHHOM CKOPOCTLN, 
KoTophii Ha mupodunse VII] He conpoBoskyaetcA M3MeHCHHeM pe.1beda,k lory 
HawMHaecT BbIPHCOBLIBATLcA B peabede, oOpasyxH BhICTyYO B MpecyoMAAUell 
rpannile, aeme anee K lory PopMa UpesOMAAlWMeH rTpaHuIbl CriaKnBaeTcA U 
ONATb COi C HOBEIMICHHO!H CKOpPOCTbLIO He OTMedaeTCA B pembede. PaccTtoanue 
Mey cCMeHaMu BOH 4 u 5 K WOTY YMeHbillaeTcH, ¥TO CBUeTCALCTBycT 06 
yORIBaHHa rOpas0HTaIbuOll MONLHOCTH COA B 9TOM HalipaBlenuu — nadJ10- 
WaeTCA BLIKJIMHABAHHE COA. 

Takum o6pas0M, Ha OCHOBaHUH TOJbKO KayecTBCHHOrO paccMOTpCHiA 
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Mur. 10. CeiicMorpaMMBI, HUIIOCTpMpyiouue KoppesAMio CMeH BONE OT KpoduaA K Npopuso. 
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PMINAMEHTCCKUX If KUHCMATHICCKUX OcoOeHHOCTe BOTH MOIKHO mpocsexurh 
OTACHIDUBIC COW WH OTMETHTh XapakTep U3McHCHnA MpeOMAAOMNeH WOBepxHL- 
CTH TO Wouanit. 

B peayabrare mponexenuoro ananu3a sanmceit Obit paspadotaH coco 
COCTABICHAA KapT IpOClexUBAHMA CMCH BOUH, BBICeHHBIX 10 MuHaMM4ecKnM 
il KUHEMATHYeCCKUM OCcObeHHOCTAM 3aluceli, HOMyYeHHEIX Ha TpPOAOUbYBLX Wpo- 
(bustax. B ocnone sroro cnocoba neat CICRYIOMMC SKCHEPAMCHTAAbHO yora- 
HOBJeCHHBIC MOTOMKeNHA: 

1. Ho cucremam npoyoabnerx mpoputei MoxkHO comocTaBAATS TONbKO 1Te 
CMCHBI BOJH, KOTOpbIC OTMe4aIOTCA OpH HaOMIONeHMAX 13 NYHKTOR B3phBa, 
PacHOAOKCHHIX HO O/J[HY CTOPOHY OT uccuexyemoli ocobeuHocTH IpeJ1O MJIA0- 
eli Tpanuubt — BepTuKabHOrO KouTakTa un pe3Koro H3MecHeHHA peabeda, — 
TaK Kak Up Halwa BepTHKAIbHHX KOHTAKTOB WAM pe3kux opm pesbeda 
THUBE CMCH BOMH OLMHAKOBB, CCIM UYHKTH B3PHBA pacioroKeHH 10 OuWHY 
CTOPOHY OT KOHTAKTa WIM OT OcoOeHHOCTH peabeda. 

2. Kcam wa yaacTke uccneqonanu” COXpaHACTCH MOCTOAHULIM cTpocHiie 
Cpeqbl — COXpaHACTCAH OTHOMeHMe cKOpocTei B KOHTAKTHPYHWMAX COAX, 
XapakTcp W3MeHeHUA perbeha Npexomanwomeli rpannie mT. :.,— to THI 
CMe€H BOJH COXpaHAeTCA; M3MeHeHHeE THOMA CMCH BOLI CBALCTCABCTBYET OO 
H3MCHCHHH TecOUormuecKoH oOOcTaHOBKH. 

Texnuka cocraBleuua Kapr cmen Bonn, BBIACCHHBIX TO jUIHaMHYCcCKHM 
M4 KHNCMATH4CCKUM XapakTCPHCTHKAM BOAH, 3apeructTprponantbx wa TIpo- 
AOABHEIX UpOPuUIAX, Oba Takan Ke, KaK O Tip HaOmONCHMAX NO CMCTCMaM 
wonepewnx mpoduseit (1, 2]. Orauaae sp cocrapaennu KapT CMCH BOJH No 
CHCTEMAM MpOMOAbHAIX Wpopuseli cOcTONT TOALKO B TOM, 4TO Ha TpPOJOJbHBIC 
MpoPw1H cAckyeT HAHOCUTS CMCHEI BOIH, NOAYYCHHHIC 0 NPAMBIM H BCTPeYHEIM 
CHCTEMAM, a IIPOCAGHKUBATh OT UPOPUAA K MPOPUIW cHeyer TO.IbKO TC CMeHDI 
BOJH, KOTOpbe NOAyaeHb IpH HadMOAeHHAX 413 TYHKTOB B3phIBa, PactouoKeL- 
"bIX HO OMHY CTOpouy oT Tpaccupyemoil ocobexHoctn nperoMAAwMeh rpaHHypbl. 

IIpu nanecenuu na cxemy npopuseit mMecT cMeH BONH pasJNUHEIX TUMOR 
cuetyeT YReIATL ocoOo0e BuUMaHue BEIOOPY YcOBUBIX 3HAKOB, KOTOPBIC B Ka- 
KOH-TO CTCNCHH NOVKHH OTPAKaT AWHaM“YecKue TH KOHCMaTHueCCKMe Xapak- 
TePHCTHRM CMeH BOW (cM. ycuOBHbIe OOosHaYeHMA K ur. £1). 

Takum o6pasom, Kapta cmeH BoaH CTPpOMTCA Ha OCHOBaHMN paccmoTpeHAX 
HaOJUOACHHBIX ceiicMorpamMM — PaCCMOTPpeHHA W3MCHeEHBA JMHAaMHUCCKHX II 
KIMMCMATHYCCKIX OcobeHHOCcTeil 3anncH OT Mpopass K npopus1 — 6e3 npupac- 
MCHUA APYIUX WaHHbIX, TpeOylomux cuewMadbHBLx nocTpoeuun. 

Ha pur. 11 8 KagecrBe upMepa lpuBelex#a Kapta mpocsemuBacmocrit 
CMCH BOJH, BBIeICHHbIX NO KMHeEMATHYCCKUM HW WHAaMAYeCKHM OcOobeHHOCTAM 
3aUMCCH, NOWTYYHUbIX Ha NpoOsbUbIX npopusax. Pacemorpenue mprpesteu- 
HOH KapTbl WoKa3eBact, ¥TO OOMbUIaA YacTh cMeIL BOK Koppelupyetca oT 
Upoduaa K mpodumno; ua dur. 11 smuaama ormcycens NPOCMes+KHBAaIOWHec s1 
CMCHH BON. OObMHO, IpOTAKeHULIe MH CMCH BOAH MOTYYeHbI Up Hads10- 
ACHUAX MO IPAMbIM H BCTPCYHBIM cucTCMaM. CMeHBI BOJIH, BBLLCICHUBC To 
OMHOH M3 CHCTeM, UpocueKuUBalOTCA xyke, Kak MpaBuso, Ha 2—3 npodusna, 
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a HHOra MH COBCeM He KopperupylotcaA Ha coceqHue npodusu. Vutepecuo or- 
MeTuTh amuna Ne 141 a 12 (pur. 11), mo KoTOpsHIM BEIeIAeTCH CpaBHUTeJbHO 
TOHKHI cool (d ~ 20 = 30 m), cooTBeTcTByWMul NaacTy 3eJICHbIX Canes, 
3alleraloiemMy Cpe KBapleBO-CepHIMTOBHIX C1aHIeB; m0 celicMM¥eckuM j\aH- 
HbIM OTMe€4aeTCH YBENMYCHHE TOPU3ZOHTATbAON MOMHOCTH 3e1eHbIX CAaAHWeB 
Ha mpoduse VIII (dur. 11). 

ConocmasscHue KAPM CMCH GOAN, BIOCAEHHBL NO NpPOOOASHIM UNO noneper- 
HM npopusim. YaNTHBaA IKOHOMHYHOCThH H OOMbINYIO JeTAIbHOCTh pacuite- 


wa 


ERR PO 
EN RRR 
a Sens ROK 

i 


Or 
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@ur. 12. Kapta naacros, nocrpoeHHan 10 AMHaMHMUecKHM OcobeHHOCTAM ceMCMMNeCKHX 
ROH 110 CHCTeMaM NonepeyHoro NpoPusnporanua. HinpHbIMH JMHMAMHM OTMCYCHEI CMeCHBI 
BOJH, BEIACIeCHHEIe 10 NpOAOUbHEIM NpopuaM. 


HOHHA BEPTHKAIbHO-CHOMCTOM Cpefb, KOTOPhle MO?KHO DOAYITh pu Had.10~ 
J@HHAX Ha WONepeyHblX MpoOPUsAX WO cpaBHeHUWO C NPOOMbHLIMH, HHOTLa UPH 
HaIHwHH KpuBOWHHeMHOl MpeAcMIAlOMelH rpanAlbl HMeeT CMBICI MpOBOAUTh 
HaOJIOeHHuA NO MeTOUKe eTANbHOrO NoNepeworo upoPuampoBanua. On- 
HakO, B 9TOM cilyaae HeOOXOAMMO TIOBLIMaTh eTabHocTb HabsO,eHHi — 
YMeHbINaTb paccTOAHHe MEKLY MpopPuAAMH, WpOBOUTS HabMOAeHHA U3 NYHK- 
TOB B3PbIBA, PACHONOMEHHHIX 10 PasHble CTOPOHLI OT cucTeMbI Upoduseil, woos 
u36eKaTb NOrpeliHocteli 3a CIET WOKAIbHbIX U3MCHEHHM peibea MexKLy NYHK- 
TOM B3phiBa HM AMHuel Npodusa. Kpome Toro, Upu TaKoro pofla JeTabublxX HC- 
CUeOBAHHAX %KeMATeIbHO NOBLUMATL paspemaloulylo cuocoOnocTh celicmopas3- 
BCAKH — MpOBOAUTh HabOTIONeHUA HA BEICOKOYACTOTHOM almapatype. 

Ha ur. 12 upmpexena Kapta DacToB, WocTpocHHad NO AWHaMN4CCKHM 
ocobeHHOCTAM CeHCMMYCCKAX BOJIH 10 cucTemMaM nonepeaHoro Mpoduin poBa~ 
HUA pH HadsO,eHHAX Ha anuapatype BY, na KOTOpylO HavECEHHI CMCHDI BOTH, 
OTMCYCHHBIe NO IPOROALALIM NpoOpuJlAM UpH HadmMOReHHAX Ha almapatype CU; 
HaGJIOACHHA HA MpOMOAbHHX MpOPUAAX UPOBOAAUCch Yepes OAMH UpOPuM. 
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Tee TS 


HaOsmojenna Ho cucTeme nonepeqHbix Upoduie upoRoluANCch 13 UYHKTOB B3pH- 
pa 1, 2. Conocrabrenne JaHubIxX NpOAOALHOrO u NONepeanoro npoduanpopanna 
NOKa3hRaeT, YTO NO CMcTeMe NOMepCuHbIX Npodwseli BALecAeTCA 3HAYATCABHO 
Ooubilee HCO CMCH BOWIH, T. €. UpoBosuTcA Sonec WeTaIbuoe pacwienenue 
NpeOMIAlOMeh Tpakuubl, 1M pw HabMOLeHHAX HA NPOMOALNBIX Upodusax. 
Baarogapa Gonec WeTanbuolt MeTroquKe Ha6moseHnit no cacreme nove pew x 
upopuseli ynaetca Oonee yBepeHHO MpoOcrtcauTh OTeNbUbIe CMeNHI BOIH, 
BLICIHTbh COM MAOH Mpotaxenuoctu. ConocraByenue noka3HBacT Take, 
4TO MecTa OObINMHCTBA CMEH BOI, BbICICHHEIX 10 MpoOsOUbibiM WpodussaM, 
COBNa{aloT C MCCTAMM CMCH BOUIN, BHCIeCHHAIX IO MonepcuubiM NpounAM, HO 
KOPpeJIAWMA HEKOTOPHIX CMeCH BOTH OT NpomuaA K Npodasto mpowoyaTca 1Wo- 
Pa3HOMY IIpH MpoOXOAbHOM H HoMepewoM Mpohusupowauan, uro ONATL-Taku 
CBA3aHO C OOMbUel HeTaTbuocThWO Hab AeHHK NO CucTeMaM NonepeyHHX Upo- 
@usett. ConoctaBszeine KapTH WpociekuBaemoctu ceiicmuyeckux mazacTos, 
BBIACICHHBIX 10 MOMepeuHbIM UpOpAAAM, © TeoworMuecKoll KapToll noKasul- 
BaeT, 4YTO BO MHOFHX CyyaAX KOHTYpbht celicmaueckux MW reontorm4yecKkux 
H4acTOR coblagaloT. ITO yKa3blBaeT HA BO3MOMKHOCTh PacueHCHHA BepTH- 
KaJbHO-COMCTOH cCpefh, XapakTepm3ylomeicaA KpuBormuciuol rpanuuell, 
Up DOMOMA JeTaibHoro nolepeywuoro NpodusApowpauwA, HO C BCHOUb30Ba- 
HW@M YKa3aHHBIX BbINIe MeTORMYeCKHX MpweMoB. 


§ 5. OB OMPENEJIEHWVH TPAHHUHBIX CROPOCTELM II0 ITPOAOJIBHbIM; 
NPOOH.IAM TPH KPHBOJIMHEHHOM MOBEPXHOCTH 
BEPTHKAJIbHO-CJIONCTOH CPE bI 


|‘paHHwyuHble CKOPOCTH MO*KHO OUpeweinTb AByMA cnocoOamMn — TOUHBIM 
MeTOAOM NO.1Ccii BpeMcv w NpuOauKeHHEIM clocobom pa3noctuoro rojorpada. 
IIpw Hanu4yan TObKO BepTUKAIbHO-C.ONCTOH CpCHb WIM TOABKO KpmBosjmuelt- 
HOH OpCJ1OMJIOUICH TpanHuUubl KAK TOYHBE, Tak MW UpwOsMeKeunbIe CHOCOOL On- 
pefenenua V, Moryt ipasectu K OObmMMM Morpemuoctam. PaccmoTpuM HeKo- 
TOPLIe BONpOCH TOYNOCTH ONpeAetennA V, pasubIMa cuoco6amn Npu ropu30H- 
TANLHOH NOBCPXHOCTH BCPTHKAAbHO-CAOMCTON CpecAbl H Upa KpuBounHeithol 
rpanuue pasyeia, XapakTepusylwulelicA MOCTOAUHOM rpaHu4noll CKOpocTbIO. 

Topu30ntaibHad MOBeEpXHOCTh BePTHKAIbHO-CONCTOH Cpebl, cocTroAuleit 
M3 C10€B MAO FOpH3OHTAabHO MouHOcTH. B padote [7] npuperena dopmyaa, 
MO3BOJ OMA OUCHHTS OTHOCHTCIbAy!o OMMOKY 6V,,V, B ompeyeicHHn cko- 
pocTH lo roforpady 3a cucT HCTOULOCTH aun poKcuMalul HaOsONeCHHbIX rogo- 


rpadoB NpPAMBIMU JIMHEAMH 


av . VV t2 (1) 


V Wt 4 ae. 
/ Zit a) 2d) 


rye 6¢ — oTKIOHeHHe HaOJIONCHHEIX TOUCK OT anmpokcuMupytrometi MpAMOH; 
V — pesmunua a3mMepAemoli ckopoctu; / — fauna y4acTKa rojlorpada, Ha Ko- 
TOPOM DUpoboyuTca onpeAcsenHe cKkopoctTu; d — paccToAHUe Me@*KAY CoceqHHMy 
TOUKAMH Trosorpada. 


20 Tpyqu Mu-ra musnnn Sema, Ne 6 
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Bocnonp3yemca dopmysolit (1) ama oncliku BenMaMH olM60OK, KOTOpEIe 
MOryT OLITh MOTYYeUbI Wp oupeleueHun rpavitgHEIx cKopoctell V, Ha MadIBIx 
6asax (1 <100 ) pa3snnimu crocobamu — MeTO,0M Mosel BpeMcH HM CitocoboM 
pasHocTnoro royjorpada. 

I[pm oncnke oTHocutenbyolt ommoKu 6V, / V, B onpezenenum V, MeTo;[0M 
oleHl BPCMCH CJICAyCT YUHTHIBATh, YO BeTMYNHA d— paccTOoHHNe MerKLy 
COCeqHHMMH TOUKAMH Ha Toworpahe, MOCTPpOCHHOM BOb NpenoMAAomMen rpa- 
HHIMbI,— WepeMeHva WM 3aBMCHT OT BCIMYMABE «uiaray w30oxpoH At um Bedwn- 
"HHL oupetensemon cKopoctu V,. «ary At memny u30xpoHamy BEIOMpactcA 
B 3aBIICHMOCTH OT TOUHOCTH M eTaubHocTH HabmogeHHi. [pu HaOmonennax 
Ha cpcqHeyacToTHOH anmapaType TONHOCTb oTCYeTA BpemeH paBHa of = 0,001 cex, 
Ha BBICOKOYVaACTOTHOKM ammapatype of = 0,0005 cex. Onnir paOor noKa3ai, 4TO 
lpi Hadmo,eHHAX Ha aumapatype CU m30xpoHbl Heb3A NpOBORUT yale, 
uem uepes At = 0,005 cex, a up HaGmoyeHuAX Ha anmaparype BYU — uem 
yepes 0,002—0,0020 cen. 

Jina VOpNsOHTabHOK pannus Besmuna d papa 


= Veit, (2) 


T. e. d upAMO UponopmMonanbuo At u Vy, HW, cueyoBaTeubHO, Up yMeHb- 
menun At wan V, B & pas, d tanme ymenbutaetcA Bk pas. Haupumep, 
upn V,= 5000 a/cck uw At =0,01 cen d=50 m, a mpu At = 0,002 cer 
d= 10 m; nan upu V, = 2000 «/cex uw At = 0,01 uw 0,002 cer d= 20 wn 4m 
cootbetcTBenHo. pu onpenencuuu V, croco6om pa3HocTHOro rosorpada BeuM- 
yuna d pabna paccTOAHHkh Mewmjty celicmMorpadamn HW oOycuoBAeHa BBIOpanton 
MCTOJWNKOH NHadmoyCnust. 

I[nA CouOCTaBIICHHA TOUNOCTH Ope CCMA CKOPOCTCM PpasHBIMH CiOCO- 
6amu wa ur. 13 UpHBes,cHE Tpaduku N30TMHMM OTHOCHTCIbHEIX OMIMO0K 
68V,/Vp pw omperenennu V, MeTo;OM ouIell BpCMeH (CIJIOWINDIC IfM111H) 
uw ciuocc6om pa3HocTHoro roforpada (MYHKTHpHble HW UITPMX-MyHKTHpuple 
HHH) JWI HeCKOTOPHIX yvacTHDx 3Haueunit At = 0,000 cex nu d, pabuoro 
2.5 4 10 “. V3 pacemorpenna dur. 13 Buyno, aro npn d= 2,0 “ TOUNOCTE 
oupetenenusa Vy, cuocoOomM pa3snocTHoro ro;jorpada BLIMe, YeM MeTOOM Irouen 
spemen. Ip ysennucunn d mpeumyuiccTBo pa3HocTHoro cmocoba onmpexese- 
Hua V, wepest MeTOJOM Tomei BpeMcH He Tak 3Ha4HTeIbIIO MH AMCeT MeCTO 
ToubKo up Gonpmnax V,. Bonce pricokas TouHOcTh onpeyeneHuA Vy cmocobom 
pasHocTuoro roxorpada moO cpaBuciuiio C ompeycuenvem V, McTOJ[OM UOstelt 
BPpCMCH OODHCUACTCA pasiHwieM B BeluWIHAX d, ecm UpH ompesenenunn V, 
cHocoooM pasnocTioroe rozorpaga BemmunNa d==const = 2,0“, TO MpH ormpe- 
jtenenws Vp MeTO;LOM HOJIcit BpeMeH BemMunHa d mp noctosHnom At = 0,005 cer 
gapnucuT of V,: upa V,»= 2000 a/ceen d=10m, a apn V, = 5000 «/cex 
d=25m. Kak ytasptpanoch Bbline, «mary Af 3aBHCHT OT IpHMelseMon 
anuapaTypbhl W JeTAbHOCTH HAaOMONeHNH WH TCXHHYCCKH YMeCHbWeHMeM «ara 
At lieib3A MOBBICMTh TOUHOCTH oupeenteHHA V, MeTOROM Ilouen BpemeH. 

IIpumeneume pa3HocTHoro cnoco6a ompenenenus V, wMeer cute TO 11pe- 
MMYI{eCTBO He Pe; MCTOJLOM WOTel BPpeMCH, YTO YaCTHYHO NCKINOVAIOTCA YCHOBHA 
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Mur. 13. Tpaduku ns0nuanit ormocurenpupx oumOoK tV_/V 
r r 
Np oupenenenun V, pasHnimn cnocobamu. 


CnaomlHhie JHANN — msonnHny 8} r/Vp OPH onmpexenennn Vi. MeTOOM 


none BpemMeH, nocTrpoecunuhbe npn At = 0,(05 cex, ITPUXOBbIe HW HITPHX- 
YHKTUPHI — 
y PHBE JIWHNH — W300nHHhH 8V, /Vp Uplt onpenenenun Vr cnoco6om 


pasnocTHOrO rolorpaga, nocrporHubie npy d= 2,5.“ (IITPHXoBLe) 
Wd=10m (OUTPUX-NYHRTUpPHYe), 


YCTAHOBKH, KOTOPBIC YaCTO BHOCAT CYIMeCTBeCHHEIe HCKasKeHNA BO BpemMeHa 
HaOMOeHHEIX rosorpahos. 

Takum oOpa30m, npw onpenenenun V, Ha Manx 6azax Wi TOBLIMeHHA 
POMMOCTIT OUPETCICHMA CKOpocTeli Memecoo6pasHo yMeHbMAaTh war Me7KILY 
celicmorpadamn no 2,5.“ mM npoBomnts olpeneseHHe CkKOpoctTelf cnocobom 
pasnoctHoro rojlorpada, ocobexHo, ecm noponE XapakTepu3yiwrca OoubwaMn 
snaucnnamn V,, 

A pusoaunetinas npemomMasicwmaa e Panuya, La pakmMeE pusylowUaaAca NOCMOAHHEIM 
sHauenuem V,. Bonpocst onpenenenua V, B ciyyae KpMBOJIMHeHO! mpemom- 
AMOUEH rpaHuns u3syyeubt Mano}. B paore [6] umetorca HeKOTOphle cBeeHuA 


1 Hekoropric yacrune Bonpocsl oupeneweHuA rpannyych cKkopoctn V, c nomMompbio 
cuocoOa pasHocTHoro rogorpada jaa cilyvad BOTHyTOH npewomMaAaicmel rpannug upu 
HOCTOAHNBIX CKOPOCTAX B NOKpEBalouel WM noncTHnacme;li cpeyqax paccmorpenti 
H. HW. Jlassinonoit B otyete: Vi. C. Bepson, H. WU. Jiazpinona, A. M. Euuatbera 
A. SI. Menamyg, [. H. Dlapniickan, M. VW. Pau-Xnarua. Ceiiemnyueckie necaenzopanna 
Hpnbopoxckom patione. Mouzn Hu-ta g@usnKu 3emau AH CCCP, tom 1, 1949. 


20* 
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06 onpemcnenna Vy, MCTOOM 
uoslell BpeMeH B cjyuae KpH- 
BOJIMHCHHON TpaHMIbl: OTMC- 
uTO Ha yuacTKax C 
KpMBODMHeHHEIMA TpaHMlaMi 
MOYUAaOTCA BAHWKCHHBIC 3Ha- 
yeHna V,. Bonpocnl onpeyeste- 
Hua V, cuoco60om pasHOcTHOrO 
royorpada B culyyae KPHBO- 
WMHeMHOM WpesOMIAIOUIeN rpa- 
HHObI B JIMTepatype He OCBC- 
U{CHEL . 

Jina HeKOTOpou OneHKH 
BOSMOKHLIX orpellmocTeH B 
oupenenenun V; pasHbIMH CIO- 
co}amMa ph KpHBOMUCHHOH 


yactTcaA, 


IpewoMisioleH rpanume Ha 
ur. 14 qa aacTHoro cay4aA 
KpUBONMHeMHOn rpaHHiibl, 


IIpewcTaBeHHOH B Bue AByXx 
CONPAKCHHEIX yr, UpMBeCHbl 


TeopeTHyeckHe BCTPedHEIe PO- 
WorpadyE WpesOMIICHHEIX BONE, 


pasnocTHbie roxorpappl fp Hu 
royorpaPbl, WOCTpOCHUBIe MCTO- 
10M louie BpeMel B1Ob 1pe- 
JlOMIIAIOMLEH pu 
JICHOJIb30BAHHU BOJIH, 3apern- 
CTPMpOBaHIbIxX B OOacTH Uep- 
BHX BCTYNIcHHH. CKOpocTH B 
HOKPHIBALONICH HW TpPCJIOMJAYO- 
mei cpelax NpHHATEI NWOCTOAH- 
numn:V/V,=0,2(V =400 M/CeK; 
V , = 2000 m/cex). da napamerp 
KPMBEIX IpHHATO OTHOUICHHe 
H/h. Pacemotpeuue dur. 14 


rpanhuyl, 





(bur. 414. Berpesmmpe ronorpadl 
IIpCOMACHHDIX BONH, pa3sHoct- 
ube ToLorpagnl f, (1) roxorpapy, 
MOCTPOCHHHTC BLONb MpCslOMJIATO- 
nei = YpaHMUbl MeTOLOM noneu 
BpeMeH (2) B cTysac KP HBOHHCU- 
HOit MpeIOMIAOMeH rpaHUliEl. 
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NOKAShIBaeT, NTO IPH ONpeeueHuH rpaHw4aHol cKopoctu V, cnocobom pas- 
HocTHOro ronorpaga Vy fo rny6unnr H < Hy, moryr 6nitp TOUYYeHEI BeJIM- 
qMub Vy <V, nag BornyTol dactTb0 MpeCOMIAIOMeH rpanMe (BraqMHoit) 
u Vy, >V, Han BEINyKOM YacTBIO (BEIcTynom). Ipn H=~ AH, na KOPOTKOM: 
WHTCpRae NpopPuA MOryT OLITb NomyyeHH GecKoHeYHBe OTPHIaTCJIbHHe 
sHaucHna V,. Haunnasa c nexotoprix H > fz, 10 pa3sHocTHBIM royorpadam 
Boerma NOMYTalOTCH 3aBbIMeHHbIe 3HaucHHA V,, UpHyemM OTHOCHTCIIbHIe MO- 
rpemmoctn 6V,;/V, np 6onpmax H moryt nocturatTh o4cHE Oonbunx 
BemmanH 6V,/V, > 100%. Ilocneaqnee o6bacuaetca TeM, 4TO upH rayou- 
nax 7 > H, 8 o6nacTu neppyx BcTynnenni MPOCNe7KMBAIOTCA TOJILKO BOUL, 
COOTBCTCTBYOUIME BLINYKIOM YacTH Npexommmiomel rpaHuE; HcnOmb30BaHHe 
roqorpapoB STHX BONH IPMBOLMT K NOMY4CHMIO 3aBLINICHHEIX 3nayeHnit V>». 

Onpeyesenne V, metoyom noneii BpeMeH ObIIO MpoBexeHo rpaduyeckum 
cioco6om. Ilo rogorpadam nepsrtx Bonn 6pm NOCTpOeHBI OAH Bpemer 
1pAMOH HW BCTpe4dHOI! CHCTeMEI, HO KOTOPBIM ONpenesICHEI rpaHwyunble ckopocrn V,. 
Pe3ybtaTH onpenencuua V, meronom noneii BpeMeH NOKAa3asn, 4TO Mpak- 
THYCCKH BO BCCX CIYYaAX NOMyIeHHHIe sHayenuA V, ornmaanuch Ha +10—15% 
OT HCTHHHBIX 3HaYCHH. 

OnpenesicHHBx 3aKOHOMePHOCTei B 3aBMCHMOCTH BeNHUMHE V, ot Hf ot- 
MeYyCHO He OBIIO. 

Takum o6pa3om, mupn wanwanm KpmBonuneiinoit IIPCJIOMJIALWMeH TpaHuitpl 
omu6ku B onpexencuum V, Kak TOUHEIMH, Tak u MpHOJIMWeKCHHEIMN crocobamu 
OTCHD CYUCCTBCHIBIC, MPH STOM MomyyawTca sHaucnua V, Kak Gonpmue, 
Tak HW MCHBIIM€ MCTHHHBIX 3HaYeHHM TpaHUIHEIX CKOpocTell B cme. 

Ha ochopaHun mpopeyenux pacueror a pesyNbTaToB, IpHBeeHHEIX B pa- 
Gore [8], Mo*KHO CYHTaTb, YTO B ciy4ae KPHBOJMHEMHOU NOBepXHOCTH BepTH- 
KaJIbHO-CJIONCTOM Cpeyb, COCTOAMem 43 CmOeB Manoit TOPH30HTaNIbHOH MOII- 
HOCTH, BeJIHYMHBI TpaHMYHEIX CKOPOCTel ompesemAmioTca c 6ONbWEMH morpell- 
HOCTHMH, WB CBA3M C oTHM Ha BCeM WHTepBane upohusia nonyyaem shder- 
THBHBIc 3Hayenna V,. 

Ha6awdennne daunne. To npoxonpnnm upodunAmM ObiIM onpeneneHE 
rpanwuuble cKkopoctH V, meroyqoM none Bpemen u cmocobom pa3HocTHOro 
roxorpada. Ha dur. 15 npupenennt penwannnt V;, Ompeqencuune cnoco6om 
PasHOCTHOrO roforpama (a) H MeTOAOM Mose BpemcH (6) 10 mponombHubmM 
HPOPWAM, PacCiONO+KCHHBIM BKPectT MpocTHpanHaA cloes. Paccmorpenne Benu- 
wH V,, lounyYeHHEIX 10 KaxKqOMy OTHEIbHOMY Ipo@usi0, WOKasbIBacT, 4TO 
BeIMIMHE! V, BLOAb MpopuaA MeHAIOTCA B OYCHE OonbUnXx mpeyemax; mpe- 
oONanawmne 3uaucnna V, = 2000—4500 Mjcek, Ha OTNCbHEX yuyacTKax 
HaOmofalwTca BeununHE V, < 2000 M/cek wu Vy nopayxa 7000—8000 M/cer, 
a TakoKe OeckOHeYHBle H OTpunatenbube 3Hauenna V, pW oOlpeqeneHun nx 
cioco6oM pa3HocTHOrO rogorpada (ur. {5,a). Bo mnorux cnyyanx CKOpOCTH 
ONpeTeNAIOTCH HeyCTOH4YMBO: umeloTcA Gombe oTKNOHeEUHA HaO1IONeHHBIX 
TONeK OT AILPOKCMMUpylolleH MpAMol, onpeyencuna V, TPOBOMATCA Ha 
MalIbIx Oa3ax, NO MasIOMy YNcCHy To¥eK 4H, CleqoBaTesbHO, c OoubWuMH 
norpemHoctamy [7]. Benuunust V,, onpenenenunie no DpOOJIbHEIM UpomunsamM, 
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Mur. 15. Onpeyenenue rpannyunnxy ckopocteii mo cnocoby pasHocTHOroO royorpada (a) 4 mo MeToAy Dome RpemcH (6). 
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Pe A a nS SSS 


PACHOMOMCHHEIM BUOIb WPOCTHpPaHHA CIOCB OTHOCHTCBHO 6oNbMOM MOWTHOCTH, 
MajIO MeHAIOTCA BIONb MpoduaA, YTO YKa3blBacT Ha OTCYTCTBUC 3HAYATEUIb- 
HbIX H3MCHEHMiT CKOPOCTcCH MO MpocTHpaHHto Mopon. 

Hanwaune alloMasIbHO ManBIX MH aHOMabHO OonbwMx 3HaqcHait V,, Kak 
1paBHNO, OMpercNeHHBIX Ha MasIBIX Oazax, MO?KCT 6niTh OObACHEHO OMNMOKaMH 
cnuocoba onpenencuua V, B cayaae KpupommHenHnon IIpCOMJIAIOIMNeH rpaHknityt 
M BCPTHKAIbHBIX rpanum pasyesta [8]. bombume morpeulnoctH B olpesete- 
Huu V, B paccMaTpHBaeMOM Cilydae CTpoeHHA CpeAb CTABAT NO COMHCHUC 
Bee BomuunMibt V,, nomyycHibe Ha Masiblx 6a3ax; HX MOMKHO pacCMaTPHBaThb 
TOMbKO Kak apdenTuBnbie Vi, KOTOpBle He COOTBCTCTBYIOT MCTMHHBIM 3HAauC- 
nuam V, B coc, a OTpaxkKaioT, B OCHOBHOM, pembed pesOMAmonich rpayimy. 
Jina unmocrpanun sToro npoBeyeM comocTaBeHHe pactpcekescChHMA BeMINE 
Vy, ¢ pembpemom. 

Conocmacacnue pacnpedeacnuas ecauuun Vy c pearegiom. Ilo cuctemam 11p0- 
JONbULIX JIpOPUICH McCTOAOM Hone BpeMcH Op TOCTpoeHEl celicMaycc Ke 
paspesnt (pur. 16). pm nocrpoenum paspe3s0B CpeqHAA CKOpOCTh B_MOKPHI- 
Rawileii cpee IPHHUMayach WOCTOAHHOM HM paBHOM V = 400 m/cex. B cnyuae 
3HAYMTCIBHOW KPMBOIMHCHHOCTA HaOJUOeHHLIX rojorpamoB mocTrpocwue rpa- 
HHILI MCTOOM Moueit BpemeH TexHN4ecKM OBINO HCBO3MOMHO, TAK Kak HeuIb3A 
6u0 WpoBectu ornGatomne — us0xpoHbl. BepoaTuo, 9TO CBA3aHO ¢ HCOOXO- 
NUMOCTbIO CTPOHTh Woe BpeMeH He C IOCTOAHHOH, a © T¢cpeMeHHOM CKOPOCTHI. 
Ha raknx yyacTKax NOCTpocHHe MpOBONIOCh cnoco6om ty), ipHuem ri1yOMHE 
OTKIAIBIBaNHch 10 BepTakann (Ha dur. 16 oTM yyacTKM OTMCYCHHI WYHKTHpOM). 
Paccmotpenne ceiicMHM4¥cCKHX pa3pe30B MOKAa3sblBaeT, 4TO (opMa TIpeJIOMIIsIfo- 
Weli Tpanuibl 3NadHTCAbHO W3MeHACTCA BOTb JMNM npomunsa — nabsi0- 
Watch OKANbHbIC BAMHI MW NOMATHA; yruibl HakOHa KPpbWIbeB Ha 
OTICIbHBIX yyuacTKax focTHraioT 30—A40°, a pasMepbl CTpyKTyp BKpecT !po- 
crupaunA Masibt—nopanka 20—o0 mM. 

Ha ceiicmnuccKux paspe3ax (pur. 16) upmBeyenb pesybTaTL oMpentcwenAA 
V, mpyma cnoco6amu. [pa conoctapncnim 3HaveHnit V, © penbedom mpe- 
JIOMIAIOMeH TpaHumbl mpeske BCerO OTMeYACTCA, ITO Ha yYacTKAaX CO CIOMHOK 
dopmoii penmbeda HadsoqaeTCA YacTOe M3aMeHeHHe CKOPOCTeH BAOb Tpelom- 
name rpanunst. Conoctannenve Bpenmann V,, ompeqencHHEXx 0 cuocoby 
pa3HocTHoro rojorpada, ¢ pemtbedom TpesoMIIAIONICH Tpanubl NOKAa3biBaer, 
YTO YrVONCHMAM OOLIYHO COOTBETCTBYIOT AHOMAJIBHO MaJLIC (V,< 1000 «/cex), 
a NOMHATMAM — aHoMasbHO Gombuime (V, > 6000 m/cex) sHayeHnA rpaHMyHEIx 
ckopocrTelt. 

Tlonyyennsie snauenua V, MoryT OnITh OODACHEHEI NOrpeCuiHOCTAMM c1l0- 
co6a pasnocTHoro roxorpada pm KPHBOJIMHCHHBIX TpaHMiax. Yerko BhIpamacu- 
HOM 3QAKOHOMepHOH CBA3H MC@MKTY BeAMYNWaMH V,, OllpeeCCHHEIMH MeTO/IOM 
moje BpeMeH, HM pesuwbepom NIpesoMIAWMNCH TpaHumbl He HaO01aercd; 
MOHMHO OTMCTHTb TOKO, TO OOBINHO aHOMasbHO Goupuime V, npwypoyeHEr 
K yyacTKaM pe3KOrO H3MCHCHHA pelbepa WM K VOUHATHAM B I peCJIOMJLAIONLCH 
rpanuuc. Ha yyacruax ¢ KpuBomMHenHol Popol Iipeomisrolnen rpanuupl V,, 
onpefencunbie pasubimMM cnocoOamH, Kak paBus0, He CoBlalaloT, UpuyeM, 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 

















Npooune Vl 
550 500 550 700 
P e 100 150 200 250 500 I50 400 450 aut 
SS a EE SES ger a 
=. ——— een rhUUhW See an OE Sian one aes ED ome ae an So rere i ts g Cs en nai 
wn mes) s—— + an al a & § iW -8 -3—4 Ls i = & 'e TTA «aS 
re SSIQos & y & 8 & —-S 8 “Ses S S = S| S& 8s Ss NY SS > 
SS Saiay &§ =8§ S—S-SyF SHUR & 8S gs — {38 KWG FS FS se FT 8S 
> QS fT ¥ he ~ R aes Ss x S| Sy N 
> 
Npopun 750 
550 §00 650 HOO - M 
’ 58 100 150 200 250 ____— 00 350 400 450 500 Q 
G SE oT at a saya m= 
——T —_s gt Ue ar ae mr ra ———t Psi Ty - te en ee 
~ to —S- Se aS i yt & ky N 
ue S WS X83 —— NS s ~e § Ne ree 8s aaa ee 
eS Bs : : ee i238 
40 S x 
M 
Npogune UH 500 550 600 550 700 
400 —— 
250 500 oe 
ieee ene a 
= TTS Ie TIT Seis! Tel — s 
eB SS VatTVs SS S eS S S| _ & _ _—_—-S& 
a = $5 __ 8 88888 S =—S-—y__ 8 S 
s § *5s NS RS S| Ne oe 
SS. SI SH ~ SS) 
5 S Ss S ~ 





fpoguneV 
ae 450 sa 







S 
Ss = =] SS 
: eT I: So Tals de te wae uis-————? gl TTR Rees g > 
= Ts 1-3 -§s S ie gS 3 Ss Sy 3 
ae S raz S tt SS RRQVs S Ss = Ss 2 SN 
aS ———_ao av Ss g ea S18 N 2K YO Ss —— 9 % 
20 © Sy. Ss <-§—_—"5 Ss iS S 3 : 
= = * = 700 
M 
Ma Noogine ¥ 450 500 550 600 650 
400 
I50 et. 
Ss 
H 4 S S SS Si 
f an eee eae ise 8a ea as a 
8-8 See eee S 
is N Nw 


JI00 





p a . 
H A 


orpaa. 
sama — cuocoG6oM pa3sHOocTHOTO ron 
ompemeneHnA Vp MeTOTOM none BpeMeH, TOHKAMA YepTOUKal ; 

JKupHNMH YepTOUKaMN OTMeIeHh pesyibTaTH Op r 
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—— Rr yee 


NO WaHHBIM pa3HOCTHOTO cmocoba oTMcYaeTcAH 3HadHTCIbHO O6nbmaa wHd- 
depeHimaluA 10 CKOpocTAM, YeM 10 JaHHBIM MeTOa Noel BpemeH. Jro 
CBA3AHO © MeTOINKON ompenenenna V,. 

IIpa onpeneneHun rpanwunntx cKopocreli mMeTonoM mozeit BpCMeH, Kak 
yKasblpauoch BEIMe, paccTosHMe d mMemKy coceqHAMHM TOUKaMH Ha Tronorpade, 
HOCTPOCHHOM BIONb IIPeOMIAONICH TpaHHMbl, CyMICCTBCHHO 3aBMCHT OT 
BemMaNHE V, WOT «maray Mey H30xpoHamn At, 1B paifone paooT B cpeqHeM 
papuasoch 15 #. Takoe pexkoe pactouoxeHne TOUeK Ha roxorpadge, nocTpoeH- 
HOM BRON MpecOMIAMMel TpaHMNbl, He NO3BOUIAeT BLICNATH CTpyKTypBI 
MaJIHX Ppa3MepoB: COM C MaNOH FOPH30HTaNbHOM MOMHOCTHIO, NOKAaTIbHEIC 
M3MCHCHHA pelbeda WpenomMMawimel TpaHinb, KOTOPEIe CKa3biBaloTcA Ha 
rojorpade B ONHOM MIM WByX TOUKAX. Jro WenaeT onpenescune V, 10 MCTONY 
mowew BpemeH HeycTonuenm. IIpn onpenencuam V, cnoco6om pa3HocTHoro 
royorpada d paBHo paccTosNMio MexKLy celicmorpadama Ha Mpoduse; B WaHHOM 
cayaae OHO OpII0 BHIOpaHoO paBHBIM 2,5“, T. e. TOUKM Ha pasHoOcTHOM rono- 
rpade pacnonarasuch B 6 pa3 yale, 4eM TOYKM Ha romorpade, nocrpocnHoM 
BONb MpesOMAAwMel Tpavvst pH onpexeneHun V, MeTonOM noncit BpemcHs 
OTO NO3sBONNTO, NO BerMuMHaM V,, ompeyencHHsIM cnocoom pasuocTHoro 
royorpada, BEIYeIATh COM CG MeHBbIeii TOPM30HTAaNbHOI! MOIHOCTbIO, ¥eM 
10 J{@aHHBIM MeTOZa MOJICH BpeMeH, HO B CBA3H C KpABOMuHelHOCTbIO Mpe- 
TOMIIAIOMeH TpanHnbl, cam BeMunHE V, nomyuensi ¢ Gombmumn owmmoKamn. 


§ 6, COBMECTHAH] WHTEPTPETAINA PE3YJIbTATOB ONPENEJIEHHA 
TO CHCTEMAM HPOJOJIbHbIX NPOOMJIEN 


Boupmme uorpemnocta B onpexenennm V,, KoTOpsie BO3MOKHE IPH 
HATepIpcTagquH HO MPORONbHbIM MpoO@uIAM B paccMaTpHBaeMOM Culy4ac CTpoe- 
HHA Cpejbl, WeualoT OYCHb HeHAaWeHKNbIMM Pe3YIbTATbI, WONYICHHBIe NO Kaxk- 
MOMY OTJ(CbHOMY TposONbHOMy Mpodusmo. PaccmoTpumM, Bo3Mo7#KHO JIM HOBBI- 
MeHHe MOCTOREPHOCTH NOMYYeHHEIX Pe3YIbTATOB, CCIM MPOBOAMTb COBMECTHYIO. 
HHTepipeTalwio pAa MpOONb,HEIX Wpoduyen. 

Iipw conoctapnennm BennUNH TpaHuyHEIX cKOpocTel oT npoduna K mpo- 
@usuo (pur. 15,a) BaqNO, ¥TO NpoTAKeHHEIe yyacTKM, Ha KOTOPBIX cKOpocTH 
MOCTOANUB, XOpOWlO KOppeMpywtTcA oT mpoduna kK upodumo. Bo muorux 
CyyaAx YuaCTKH HeEOOMbIUUOM NPOTAMEHHOCTH, XAPAKTEPH3YIONUXCA AHOMAIbHO 
MaJIbIMH WIM aHOMaJIbHO OObmuMN BenmMynHaMH Vy, onpexesCHHbIMH © Masoit 
TOYHOCTHIO, TAKKE XOPOIMO KOppenupyloTcA OT Upoduna K npoduso. Ilo- 
cleqHee YKa3bibacT Ha TO, YTO CAMM STM BCAMYNHH He CYAN AIA Kaxtoro 
oTfembuoro npoduaA, a 4yTo OHM O6ycNOBUeHEI reonorMyeckuMH OCObeHHO- 
CTHMM yyuacTKa pa6oort. 

IIo cnonusim rpapuKam Bemmunn V,, ompeyemeHHEIX MeTOROM momeit Bpe- 
men (pur. 15,6), He oTMevacTcH xopomeii Koppesanua Benuunn V, oT mpo- 
OHA K Upohus0; B HeKOTOPHIX cayyaax BenuuuuE V, Koppemupyrwtca 10 
AByM-tpem npopuaam. Unoxaa Hoppenanua sennunn V, or npopuaa 
K Tpomusio Ip ompeseuenuH MX MeTOXOM Dose BpeMeH MOKeT OHITR OO+- 
AcHeHa YKa3allHBIMM BEC NpHuunaMn. 
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314 I. H. Mapuitcraa 

Kapma epanuunsix cropocmei. Vlo yauunm onpeyenenua V, cnocobom 
pa3sHocTHoro rogorpada Onima cocTaBsicHa KapTa rpaHWuNbix cKopocTen 
(pur. 17). pa nocrpoenmm KapTH rpaluM4HbIx CKOpOCTeH YIMTHIBAICA CKAdKO- 
O6pasublii XapakTep M3MeHeHMA YpanMUUbIX CKOPOCTeM BOJIb mpom@uiA u 
Coxpaticune mocrosHHoro 3nuaueHuA V, a HeKOTOpBIx yuacTKax. JaKoe pac- 
muperenenne V, BLONb NpoPuNA He NOSROINIO MpOBOLATh W30JIMHMH 38Hadc- 
nuit V,, mWozToMy MpHMeHAsIcA CHocoO HOCTpoenMA KapTH, ONMCaHHEIM B pa- 
Gore [11]. Ha Kapre rpanwunbix cKOpocTeii BEIeNeHbI 30HbI, BHYTPH KavkOn 
H3 KOTOPbIX CKOPOCTh MOMeT M3MEHATLCA OT TpOPuAA K Upodvino B HeKO- 
TOpHIxX npenenax. BrGop uuTeppana sHaucnui AV,, B mpefetax KOTOpPHX 
nenmunnn V, MOryT MCHATECA OT UpOPuIIA K NpohusnO, Ob cyemaH cormacHo 
padore [11], AV, Osmo npuuato papytim 1000 .«/cex. 

Ha kKapte rpaHH4HbIX CKOPOCTeli MOJKHO BBITCHMTh HCCKOJIBKO YYacTKOB: 
1) yyacTKM, xapakTepM3yIONMecA OTHOCHTeEbHO YCTOMYNBEIMA OpeeseHHA- 
mu V, Ha 6oulbWIOM HuTepBane npopuna 7~ 100 ™ (mMKeTH, cHezyrouMe 3a 
mukerom 560, a nuKetn 400-+ 470); 2) yyacroK, xapakTepH3ylolluucn pes- 
KOli CKOPOCTHOM HCOAHOPOMHOCTLW MH CEaBHUTebHO MWOXOW KOppeuMpyeMOCcTbwo 
penuunn V, of mpoduna K mpodumo (mukeTH 480—040); 3) yuacTor, 
XAPAKTePM3YWIUMicH pesKOH CKOPOCTHOH HCOAHOpOAHOCTBIO 4H xopomel 
KOpPpeMpyeMOcTHIO 30H C MaJILIMM HM 6ombumMM 3HadeHMAmM V, (0 WAKe- 
ta 400). 

ConoctapicHue KapTH rpalw4Hnx ckopocteli (pur. 17) c paspe3amu 
(pur. 16) noKasbIBacT, 4TO ycToiiuuBble 3sHaxeHuA V, Ww Xopolad KoppesrAlBH 
UX OT NpopusA K Mpohuso HadmOWawTCcA Ha YYACTKAaX C OTHOCHTECIbHO POB- 
HLIM (OOBZHO MOBKIMICHHEIM) peibed@oM pesomMaAAomel rpanunn. Pesnas 
cKopocTHad Aumdepenumayna HadmofaeTcA Ha y4acTKax C KpaBouMHeMHO! 
lipertomMasiomel rpanuueli. B sTom cay4ac, BbIeIeHHbIe Ha KapTe COM MW Be- 
muunnbt VB HX He ,aloT WpeycTaBsenuA 06 M3MeHeHUA Pu3sn4ecKuX CBOMcTH 
B cpeqe; NoryucHube snauenua V, aBAATCH PUKTMBHBIMM WM CBUACTCABCT- 
BYIOT O HANIMYUH ONpeACICHUNX UpocrenKuBaIONAXcA OcobeHHOCTeH perbeda. 
Ii MouCcKOB pyAHbIX MeCcTOPORKACHHM HaWOONbIUMH MHTepec MpeAcTaBIAIOT 
ywacTkH BTOpOoro H TpeTbero TuMa, KOTOPbIe XapAaKTCPU3YIOTCA PC3KOM CKOPOCT- 
HOit HCOMMOPONHOCTSIO BKPeCT HM BAOAL NpocTupanuA uw UsMeHCHHeM pebeda 
IIpCIOMAAIONICH TpanHuybl Ha 3TMX YyuacTKaXx. 

IIposeycunoe uccweqoBauwe rpann4uHX CKOpOCcTel To WroWaM WoKazado, 
UTO TaKOil NOAXON MOMKCT ObITh MCHOTL30BAaH JIA BEIeIeHHA HCOHOPOAHEIX 
CTpYKTYPHBIX DACMCHTOB cTpocuus ToBepxuocTu yHAameutTa, ofobvo 
TOMY, Kak 9TO ObIN0 cyelano Upw Melee AeTaIbHHxX AcceoOBAaHUAX 
[41, 13]. 

Onpedeacnue naubosee eepoamnos snaucnuii V, 6 caoe. Eonu m0 cueteme 
IPOJLONSUBIX WpoPWnet MOKHO BELICHATH COM C OUM8KHMM, HO He PaBHBIMH 
3HaueHnamn V,, OnpeqeeHHEIMM 110 Upo@luJIAM, BXOMAMIMM B cicTeMy, TO COB- 
MCCTHOE HCIHOIb30BaHHe 3HayeHHl Vp, OY ICHHBIX NO KasKIOMY OT)[CILbHOMY Upo- 
(bus ,WO3BONAeT ONpeAeIMTh HanOosee BepOATHOe 3BHAYeHME CKOPOCTH V,.Bca0e. 
IIpu sToM wpesmouaracTcA, YTO CKOPOCTH B CJlOc MO MpOCTHpaHHto He MCHAWTCH,Aa 
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nee 
pasIM4MA B MONVICHHEIX 10 MpOPMAM svarelmnsAx V, oObncnaotcs onnOKamE 
onpenenciua. Ilycth 10 KaxkqoMy NpoAOJbuoMy Upodwto TpaunWube CKO- 
poctn V, ompenenswtTcA C LasHOll TOUNOCTBIO — OTHOCHTECJIbULIC omuoOKE 
OHOTO ONpesesIcCHnsA PaBHEl Oy. 

B rex cmyyaax, Korsa oTnociTenpnbe onmOKu 6, pala onpenenennit 
Majio oTmuuawtca ppyr or mpyra (Ad;~ 204 30%), BIA onpenenennaA 
Han6oulee BePOATHEIX 3HAGeNHH CKOpocTH V, B CHO@ MOIKHO TodIb30BaTbcA 
dopmyson [13] 

V 
C= (3) 


in 


(Mes 
ar | 
fos 


rye V,,—Benmunna rpadmuMol CKOpOCTH, OMNpenemeHnnant m0 Npo@wJ10; 
n—UNCIO ONpeNeweHn TpauW4HOH CKOpOCTH. _ 
Cpequna KBaspaTnueckan omuoOKa m cpeHero V, B 3TOM cJyyae paBHia 


m= t—, (A) 


Ecnu oTuocutrenpinie omm6nu 6, pala onpelemenmint cyiiecTRenno OTJIH- 
yaloTcA Upyr oT apyra (Ad; > 00%), TO ANA ompexemeHnel HanHosree Be- 
PpOATHBIX 3HAdCHHI V, B culoe cHeyeT MOUb30BaTLcH MOpMYHON MWA HepaB- 
HOTOWHEIX H3MepeHHi [14] 


> PV p, 
Vr = nS) ’ (9) 


n 
> Pr 
k=] 


rye py—Beca OTMEWbHEHX oupenencnmit: py = 1/ mx; my—cpenHAA KBapa- 
THuecKan OMlMOKa OHOrO ONpeencuus: my = OV>,. 

CpemnAnd KBalpaTuyeckas ommoKa m cpeyiero Vs, olpesesmeHnnoro 10 pop- 
Mysie (0), paBua 


Tt 


a 
DPR > PVE, Ok 
i= a (6) 


Say Sal 


Ornocntenpuan omm6na 6 onpenenenua V, m0 chcTeme npodnsel mo cpaB- 
HCHHIO ¢ OTHOCHTebHOM oMNGKOM 6, onpexenenna V,, NO O;MOMy TpodHIio 
cymecTBenio yMeHbmactcaA. Ecum npexnon0KUTb, TO 6, MO BCeM NpodusAM 

3 1 , 
OMMHAKOBE, TO =~ ==, T. e OTHOCHTeEIbHaA TOYHOCTL YyBeJIMYNBaeTCH 
k 
B Yn pas, re n—  ac0 onpenenenni V,, paBHoe uncay npodusien. 
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IIo gopmyae (5) Ona mpoBeyens olpeesweHuA HanOonee BepoaATHIXx 
3HaYCHHMIT PpanH4nbIX CKOpocTcil B COAX OTHOCUTCABHO GonBUOL MODL\HOCTH, 
OpubeeuHBx Ha Kapte (pur. 17). Beawguns V, Gaim e3satH ¢ MpoonbUBIX 
upodustel, oTuocntTeabuble worpemuocra onpeeiAuch 10 rpapakam, mpu- 
BeqenubM ua dur. 13. Ha kapre rpaumunerx cKopocreii (pur. 17) opupenenn 


HanOosce Bepostubic 3HayeuuA V, BCAOAX OTHOCUTeEIbHO OONbIIO:I MOINHOCTH. 
Conocmacacnue kapmbl epanurnnax ckopocmei c KapMot CMeH 6OAH, 6bI- 
Jeaennulx no npodoavnrim npopuaanm. Conoctanaenne KapThI CMCH BOJH, co- 
CTABICHHOM Ha OCHOBAHHM aHHbIX, UOAYYCHHEIX NO Mposo.,HBIM mpodusaam 
(par. 11), c kaproit rpanw4uunux cKopocrcii (bur. 17) noka3nIBact, to o6mee 
HaupaBlenMe UpocTupalMA CKOPOCTHBIX 80H CoBMaqaer c HanpaBeHuem 
MpocTapaunA IMM CMeH BOJH, a KOHTYPbI 30H COBMaqalWT c MecTamMu cMCH 
BomH. OcoOenHo xopomee copnayenne Habwonaercx MCsKY 30HAaMH, Xapak- 
TeCPH3SYIOUMMMUCA AHOMA@JILHO MaJIBIMA HW AaHOMaJbHO 6OAbIIMMA 3Ha4eHHAMH 
CKOpOCcTeH MU yRCpeCHHO MpociekABAaIOMIMMUCA MMHAAMA cMecH BOJIH; HallpH- 
Mep, Imuuamu 4, 0, 17, 12 a ap. Jiunamnucckue uw KuHeMaTHYeCKUC OcobeH- 
HOCTH BOWH YKa3bibaloT Ha HaIWaMe U3IMCHCHMA peabeda Uperomanwmei;i 
rpaHBybl Ha oTUX yuacTKax. Ilo NaHHbIM O CKOpOCcTAX M Ha OCHOBaHUM Man- 
HBIX O AMHAMUYCCKUX MW KOHCMATHYCCKHX OCOOCHHOCTAX 3anNCH OANO3HAqHO 
BHACIHeTCA 30Ha MCIKty AmunAMu 13 a J£ (cm. dur. 11 w 17); sva 30na xa- 
PaKTCPH3YCTCH YCTOHUNBEIMM 3HAUICHHAME BesnoUAH rpaHMU4HbIX CKOpoctell 
(pur. 17) no mourm noAubIM oTcyTCTBUCM CMcH BOJH (pur. 11). [Ipopexenxoe 
cOnOCTAaBICHHe YKasbiBacT Ha XOpolee corsacue AByX Kapr. 

Onuako, Ha HCKOTOpRIX y4acTKaX Ha KapTe rpaHHYHbix cKopocteli (pur. 
17) Baneanetca Goabuiee YucCnO CKOpOCTHBIX 30H, YeM CMen ROAH Ia KaptTe 
AMHaModecKux ocobcuHocTei sanucn (pur. 11, mk 150—350). Dro obpac- 
HACTCA HCOCTATOYHOH paspeleCHHOCTLiO 3anucelil, NONyYeHHHIX Ha cpejHe- 
WacTOTHOH aluapatype. 

Wnorga cnoab30Banue yuHaMmuccKuX mM KaHeMaTOYecKUX ocobecH- 
HOCTCH 3anucH UMceCT HCKOTOpOe UpcuMymecTBO Hepex anann30M lr paHu4Hblx 
cKopoctcH. Tak, paccmaTpaBagk Ha kapTe, mpexcrapicnnol na pur. 11, 
YCTOBHIC OOOSHAYCHIUA CMCH BO W HallpaBsAeCHAA W3MeCHCHUA MATCHCHUBHOCTH 
B MeCTaX CMCH BOJH, MO?KHO Ka4CCTBCHHO OWCHUTb XapakTcp HA3MeHeHnA 
perbeda mu yupyrax cBolicts npezomnatomeit rpannibt. Paccmotpenue me 
KapTbl rpanhuubix cKkopoctel (pur. 17), 6e3 npuBacuenuAa WanHubx o pa3pe3ax 
He Beerla WO3BOAACT CYUTb O XapakTepe U3MCHEUMA UpenoMaAIonicl rpa- 
Huu. Haupumep, xa npopusaax VI, V wu IV, ux ~ 480 (auuua 14) Ha ocHo- 
BaHHW PacCMOTpCNHA YCJOBHBIX OOO3HAYCHOI CMeH BOJIH MOMtHO OTMeTHTD 
Haluune cOpoca wm cTyneHM B Mpeiomasiomeli rpanuyue, Torta Kak U0 KaptTe 
Ppauw4ubIx cKopoctell (par. 17) Momtuo ToAbKO ycTauOBUTb, YTO Ha LaHHOM 
ywacTKke nabmOjacTcA KONTAKT Mey 30HOit YcTOHYABHX 3HaycuAll CKOpO- 
cTeil MU 30Hn0Ii,XapakTepa3yloutciica pe3Kol Aubdepeutuauneit no CKOPOCTAM. 

Takum o6pazom, Ha ocHoBauMA uccacqopannit, WPOBCCHHBIX B HacToA- 
mem Waparpae, MO*kHO CKazaTb, YTO COBMeCTHOe MCHOAb30BaHNe LaAHHBIX 
O TpaHUYHbIX CKOpocTax V, 10 cucTeMe UpOAOMbHHIX Upodurcit noszonzaer 
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NOBLIMIATh JOCTOBePHOCTh MW TOUNOCTH 3naycuult V., WO CpaBHeHHIO ¢ aHHbiMu, 
NOAYUCHHEIMM MO KaKOMY OTJ\CILHOMY IpoO@uio. 


3AKJTIIOYEHHE 


B pesyabTaTe DpobeqeHnblX 9KCICPUMCHTAIbHBIX NomeBHx padoT noKa- 
3aHO, 4YTO pH eTaubuoM UccAejoOBanuUu HerayOoko 3aueraiomeH moBepx- 
Hoctu @ynjamenta (H menbme 50—100 “), mpexcraBicnnoro MeTamopdu- 
YeCKMMH MW KpuCTaIMIeCKUMH KpyTONasalouuMa Woposamu, yeuwecoobpa3vo 
HCHONbZOBATh CHCTCMBL UpOMONLHHIX WpoPusel, pacwosomenHX Ha Heoomb- 
WOM paccTOAHHU pyr OT Apyra. 

Ha npoxonbunx upopuiax MoryT ObITb BLIZCICHE pa3sIN4Hbie THN CMeH 
BOJH, CBA3QNHHe C BCPTHKAIbHBIMA KOHTAKTAMM, C pe3KUM H3MCHCHUCM pesb- 
eda IperoMIAoMmell Tpanuybl, c HaIMIMeM COpocoB H ip. Ilo quHaMUYCCKUM 
MW KHHCMAaTHYCCKHM OCOOCHHOCTAM 3aNuHcH B Me€CTaX CMCH BOJIH MOMKHO OT]e- 
JIMTb CMCUL BOJH, CBA3QaHHLIC C BepTHKAJbUHMM KOHTAKTaMH, OT CMeH BOJH, 
CBA3aHHbIX Cc O3MeHCHMeM pebeda UpetoMasntioncit rpannuy. pa na- 
WHY KpuBONMHCIiNOl UpesomMaAloncll rpanwuybl Ha celicMorpaMMaxX Ha- 
OuoacTcA YeTKO BEIpPaKchHoe ACKpUBAcHue OCell cHAPasHOCTH UM pe3skoe U3- 
McucHme JWHaMMYeCKHX OCOOCHHOCTCIE 38amucu Ha YUacCTKaXx, COOTBeETCTBYIO- 
WuUX yroayOuenwAM mpenoMAAMecl Tpaunybl,; B clyuac BepTUKAasbHOrO KOH- 
TAaKTA IPH TOPW30HTaAIbLHOli UpenoMiAloMcl! rpanuye HaOJloMacTcA U3sMC- 
Henne WuHAaMMYCccKUX ocobeHHOcTcH sanucu, Mnorfa u3sMcnenue V*, uO Ie 
HaOmoflacTcA HCKpuBAeHHA occil cHuda3guocrTH. 

Ilo cuctemaM IpoOOuLHEX Tpodusich MO#KHO KOPpeIMpOBaTh OTACBHbIC 
CMCUBI BOJIH, T. @. Openesenubie OcoOeHHOCTH HoBepxuocTU IpeAOMIAOMEeN 
rpaHoihl, B pe3syALTaTe ucro MOWCT ObITh NOCTpoeHa KapTa CMCH BOMH, U0 
KOTOPOHM MO?KHO J{C1aTh HCKOTOPbIC KAYCCTBCHUBIC BLIBOMbI O XapAakKTepe CTpoc- 
HUA IpCOMJAIOMNeH MOBCPXHOCTH. 

B cayyae pe3skoil KpubomunelinocTu MoBepxXuOCcTM BepTuKaIbHNO-coNCTOU 
CpCAb, COCTOAINCH W3 Cl0CB MaJIOTI TOPM30NTAIbHOM MOMNOCTH, OMpeseueHHe 
TpavuYHHX CKopocrTeit Kak MCTOJOM HoJeli Bpemen, Tak M cHocobom pa3Ho- 
crHoro roxorpada, WpoBoyuTcA c OOUbUIUMA NorpeliHOcTAMH. SHaueHusn V’., 
oupeneieHHble Ha MambIx Oasax (I~10—30 m), ABUAIOTCH PUKTMBHBIMH, ONN 
He j\aloT UpeycTablecnnA o hiusnucckux cBolicTBaxX MoOpo, a obycNoBAeHET, 
B OCHOBHOM, H3MCHCUHeM ocobeHUOCTCH pembeda UpesOMIAUCH rpanutpl. 

I[pu ucnoub30Bainn CHCTCM MpOAOAbAX Mpodusel MoAKHO COCTABIATL 
KapTb rpanuaHnix cKopocteit. HoppcaAluA CKOPOCTHHIX 30H MasOM NpoTA- 
SKCHHOCTH YKa3blBacT Ha TpaccupoBanne ocoocHHNocTcH pesbeda WpesOMJIAIO- 
mei rpanuntt. Beruunnn V,, ompefzencnnbie Ha OONbIMUX WUTCpBalax 
(I~ 100 «), xapaktepusyloT ynpyrue cBolicrpa cpez. pm copmecruon mu- 
TepupeTrawuH WO cHUcTeMe MpoOOALNLIX Npoduselt, NOMb3syACh TeopueH BsBe- 
HICHHBIX HU3MCPCHHit, MOMKHO OUpeqeiuTh HawOomee BepoxHTUbIe 3HayCcuUA 
rpanwuuoil ckopoctu V, B STUX CJIOAX. 

PaOoTsl, MpobeyeHnbe co cpesqucuacToTHOU alnapaTypou, woKasanu e- 
LocTaTOwnyloO Ce paspelllaloulylo CMOCOOHOCTH JIA pelICHHA 3af{ad AeCTAIbHOTO 
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ACCICHOBAHUA KPUBOIMHeEMHOW ToBepxuocru BCPTHKAIBHO-CIOHCTON cpenE. 
B cpa3a c oTuM, np pemennun YKA3auUBIX 3aat uecoOxo_MMO NpuMenaATB 
BAICOKOWACTOTHYIO allMapatypy; mepexon na peructTpaynio Oonee BBIcoKnX 
yactoT (f,,,>100 ey) nosBoant mposoputbh Gomce sjerarrnoe pacusencnne 
HCOAHOPOMHOM BepTukanbno-caoucrTol Cpewbl B Cclyuae CHJILHOI HW cmraboli 
CKOpocTHoH fuddepenunannu, bozec yBepeHHO OTMeYaTh yeOouUblUne I3- 
MeCHCHHA peubeha Tpenomaamel rpanuupl. 
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AKATZEMMUHA HAY K CCCP 


ane ny rr an 
1959 2. TPYA bl HHCTHTYTA PH3BHUKH 3EMAIH Ne 6 (173) 


HT.UH.BoKaneunnKo 


K BOMPOCY O KOHTPOJIE UYBCTBUTEJIBHOCTH 
CEMCMOPETMCTPHMPY OMX] KAHAJIOB 


PaccMaTpHBacTCA BON poc O KOUTpONe UYBCTBUTEbHOCTH ceiicMoperucT- 
PUpyIOWIX KaHasOB C y4eTOM CHCTCMBI WOdBa — celicmorpad. IloKkasano, 4TO 
KONTPONb YYBKCTBITEALAOCTH BO3MO7KNO OCYHeCTBUTS MHCPUHOHHBIM CILOCO- 
6oM IlyTeM DpHiomkeHuA CHIR K Kopilycy ceiicMolpvemnnka. Iipw TakoM 
chocobe NpHioKennA CHIH XapakTepHCTHKH CHCTCMBI nowea — celicmorpah 
OTINUNA OT XAPAKTepHCTHK TOM Me CHCTeMBI AIA CilydaA, Kora cilia NpH- 
nomena K House. Haiisenbl WyTH Depexofa OT OHUX XapakTepHCTUK K ApyluM. 
Ilpupeqeubt 9KCHepiuMenTaJIbHble AAaHHEle, loqTBepKjaiowwMe TeopeTuiccKkne 
pacuerTHl. 


IIpu wutepnpetanmu celicmopasBefO4HbIxX faHUBIX C HCIONb30OBaHHeM 
WWHaMHUcCcKUX ocobenHocTeH 3amHcu BOsHMKAcCT HeEOOXOAMMOCTS B KOHTpOe 
MyBCTBUTCbHOCTH celicMoperucTpHpylomax Kavaton. 

Uyncrsurcabuoctb ceiicmoperncTpupyiomax KanaitoB, & o6memM cuy4ae, 
ONpenCACTCA UYBCTBUTCAbHOCTHIO almapatTypb A XapaKTCpOCTHKOM CUCTCMHT, 
KOTOpyI oOpasyet ceiicmorpad, yCTaHOBICHHHM Ha MOUBC, T. ©. CHCTeMbI 
nousa — ceiicmorpad. XapakTepucTHoKa CHCTeMBE NOUBA — celicmorpad 4u3- 
MCHACTCH OT TOUKH HaGJIOJeHHA K TOUKe, a TAK/KE 3aBUCUT OT ycuoBull ycta- 
HOBKH CCiiCMOHpHCMUuKAa Ha WaHHOH TOUKe yadmonenua [1]. llooromy koutT- 
pOb YYBCTBUTCHbHOCTM © YHCTOM CHCTeCMbE HOMBA — celicmorpa wMeer 
CMBIC MpOBOJUTbh UCMOCpeACTBCHHO pM paccTaHoBKe celicMONpMeMHMKOB Ha 
padouem mpodpuiie. 

Koutpoab uyncTBHTerbHocTa celcmMopcerucTpupylomux KaHayOB PaccMOT- 
pen B padotax [2, 3]. Oquako, TIpeAMOHXCHHHIM HW Wa pOKO IIpHMeHACMHIM B Ha- 
cronlce BpeM® cnocoG Nosy4cumA celicMorpaMM «HICHTMYHOCTA) KaHaoB 
Ipu ycTauo“Ke cciicMOUPMCMHUKOB B OANOTUNHEIX YCIOBUAX [2] ne yunTHI- 
Bact yculobuil ycranoRkKu mpooopow Ha padouem upodzse. Cnoco6 fono01HH- 
TCMbUBLX KaTyWeK [3] npa UpUMehcHAH dTeKTPOAMHAMATCCKAX celicMonpuem- 
HHKOB c gerkoit HomBuKnoll Maccoii BooOnIC He MOsBOIACT yIeCTb yCNOBHA 
ycTauonky cciicMOlpUCMHHKOB. 

JkocTaTOYHO MHOFOYACNeHHBL padotn (cm. [1, 4, 5]), MocBAMCHHLIe pe- 
golaucnoii cucTeme Houga — ceiicmorpaj. B Hux paccMoTpeHnl BOUpOch oO 
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3QBHCHMOCTH XapaKTepMCTMK CHCTeMbIE NHOwBa — celicMorpad oT mapamert- 
poOB CHCTeMBI, a paccMOTpeHue BONpOca O KOHTPOJIe€ FYYBCTBUTeCIbHOCTH all- 
Tapatyphl, c yuyeTOM CHCTeMBI LOYBa — celicmMorpad, otTcytctTByeT. Takum 
oOpa3om, JO cHX DOp He UpesoHKeHO CHOCOOOB KOHTPOAA YYBCTBUTENbLHOCTH 
CeMCMOperucTpHpylOMUX KaHaOB, NO3BONAIOMNAX yuecTbh ycOBUuA ycTa- 
HOBKH celicMONpHe€MHHKOB Ha padoyem mpoduse. 

B nacTrosmet pabotre upuBezeno oOocHoBaHue cuocoba KOHTpOJA 4yBCT- 
BUTeCJILHOCTH CeMCMOperucTpupylomux KaHasOB, MO3sBOMAIOMerO yaecTb cH- 
cTeMy loupa — celicmorpad. 

IIpa npoBeyenun KOHTpONA AYYBCTBUTeIbHOCTH HeOOXOANMO pHIOMKUTH 
K BxXofaM ceMCMOperaucTpupylomux KaHanOB paBHble Bo3selicrpugq. Hak yKe 
BHACHEHO, Ip KOHTpOJe AYBCTBUTEIbHOCTM C Y4eTOM CHCTeMbI Nowa — 
celicmorpad, celicMONpHeMHUKA JOJUKHLI HaXOMMTLCH Ha paOouwem upoduse, 
a, CeOBaTeIbHO, UpHOopsEl OyzyT pacnodo7KeHbI Ha HeEKOTOPOM paccTOAHAN 
apyr ot ypyra. Llostomy mpaktTn4ecka BO3MO}KHO OCYINCCTBUTL IpusowKeHUeC 
PpaBHBIX BO3AeHCTBUH TONbKO K KOpycaM celicMomupuemyukos. WMenuo Ta- 
KOH cuocoO KOHTpOJA 4YBCTBUTeAbHOCTU 1, KOra CHa WpusowKena K Kop- 
oycy celicmoupuemuuka, HW OyeT Jlatee paccMoTpeH. 

II pu ceiicmageckoii pasBeqke, OHakO, BO3sTelicTBHe NpusOReHO HE K KOp- 
mycy celicmMolpweMHuKa, a K DOUBe, M 3aTeM Yepe3s yIpyrnii u norszomaHw- 
Iu coH NOYBH K KOplycy celicmMoupiuemuukKa. Takum o6pa30M, Opa KOHT- 
poue 4yBCTBUTeIbHOCTH MW Tp perucTpaliuw ceicMMyeCKHX BOJH BO3TelicTBHAe 
WpusowkenoO M0-pa3HOMy: B Cly4ae KOHTPOJA YYBCTBUTeIbHOCTH — K KoOp- 
mycy celicMoopuemMHuKa; B cayyae oOnUHOM celicmMmueckoli 3alncH — K 
mouse. CreqoBaTebHo, IA OOOCHOBaHHA paccMaTpHBaeMOro Cl0CcOba KOHTPOTA 
4YBCTBUTeEAbHOCTU HEOOXOAMMO CONHOCTABUTL YaCTOTHHIe MW PasoBbie XapakTe- 
pUCTHKH CHCTeMbI MouBa — celicMorpa® A cayuyaeB MpuJovKeHHA CHIBI 
K Kopnycy upHoopa u K DouBe, HaMTM CXOACTBO H pa3snuaMe Mey HAMM 
WyTH wepexofa OT OHUX K ApyruM. 

OuesHyqHo, 4TO BU XapaKTepHCTHK CHCTeMEI TouBa — celicMorpad mpu 
pa3IH4HHIX ciocoOaxX UpwAo-KeHHA CHJIbl He 3aBMCHT OT TWocresywouax 
3BeHbeB (a2eKTPOMeXaHMaecKaA wacTb celicMONpmeMHuKA — LaJbBaHOMeTp) 
ceHcmopeructpupylomero KaHata. Iloatomy upa fambuelimiem paccmoTpe- 
HAM BOUpOca YAIUTHBAeTCH TOAbKO CucTeMa celicmMorpad — oupa, T. e. celi- 
cMorpa® (B Bue TAKeNOH Macchi), ycTaHOBJIeHHBIM Ha YUPyrOM OCHOBaAHAU 
c 3aTyxaHueM. 

Cuctemy nouBa — celicmorpad, UpefcraBialomyio coooli cucte- 
MY C pacnpeeNeHHbIMH OCTOAHHEIMH, 38AMCHMM cC¥HCTeMOli Cc cocpeno- 
TOYCHHDIMA NOCTOAHHBIMM. Taka 3aMeHAa CYIeCTBEHHO YIpOCcTHT Bce pac- 
geTH uw, cormacHo [1], Quad fmanma3s0Ha 4acTUT, WpesctaBsAlowjero MmHTepec 
pu ceicmuyeckolH pa3sbelke, He BHECeT CYIeCTBEHHHX UCKasKeHUH B HOJY- 
WeHABIe pe3syIbTaTHl. 


1 Snecb H fanee, AIA KpaTKOCTH, TOBOPA «KOHTpOJb YYBCTBUTCAbHOCTHY, Gynem 
NOMpasyMeBaTbh «KOHTPOAb YYBCTBHTeEJIbHOCTH C y¥eTOM CHCTeMBI 1OuBa — celicmorpad». 


21 Tpynm Mu-ra dusnKn Seman, Ne 6 
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§ 1. OCHOBHBIE COOTHOMEHUA 


Cuaa npusonena x nove. MexanmueckaaA cXeMa CUCTCMBI NOodBa — celic- 
Morpad JA clyuad, Kora cua upusomena kK nowse [4, 5], upuBegqena na 
bur. 4. 


YpaBHenne TBMKeHHA KOplyca celicMOmpHeMiMkKa Nos meucTaHeM jJIBHKe- 
HHS MOUBH OY eT MMCTb BUT 


—Myx + H (E—2) + k(E—2x) =0 


Win 


Msx + Hx 4- kx = HE -+ ke, 


rie k—+KecTKOCTL CHCTeMEI WOouBa — celicmorpad, H — Kon- 
crauta wemudupospanua, My = M,-+ My+ My, M, — Macca 
celicmonpnemunna, M4, —coKayallanca Macca nousnt [1], 
M,—m™acca noO_BuKHOM yacTu BAOpaTopa, x — adcomMmrHoe 


(Dur.1.Mexanu- cmMemjeHwe Kopmyca ceiicmonpnHemHuka §— abcowrTHoe cMe- 
yecKkasl cxXeMa H 








7 t a, 2— —— T0- 
pesonancnoi  WeHMe TOuBsl. Bsega o6o3Hayenua h IM, "= My’ 
celicMorpad B - oe: 9 

t+ 2hxe + nox = 2hE + ng. (1) 


cay4ae mpHo- 
7KCHHA CHJILE K 


ae Ilana crammonapHElx KoeO6aHuit yacTOoTHaA XapakTepHcTHKa 


CHCTeME N04Ba — Celicmorpad By, IPH UPHNOKeHHH BOBsell- 


. 
CTRBHA K Doube, OUpeqewAeMahH HaK MOJLYJIb OTHOIMCHHMA = ; Oyner MMeTb BHI. 





By = + 





<a Ee 1 
= Vni-+ 40h? . —————_———— . (2) 
2 
V a)? + 4e?h? 

Ha dur. 2,a WpmBemxeHo cemelicTBO TeOpeTM¥eCKUX 4YaACcTOTHHIX Xapakre- 
puctuk B,_, B 3aBMCHMOCTH OT COOTHOMeHHA © HM Mp. Hapamerpom KpHBbix 
ABIIACTCA BeManHa 3aTyxauua h. Ha stom *e rpaduke WYHKTMpHON JMHMCII 
HaHeceHO MOOwKeHHe MAaKCHMyMa XapakrepucTuKH By, Up pasiM4HBIx h, 
olpekeweHHoe 13 COOTHOMeHEA: 

Vx V n2 +- 8h? —n5 
Opg—o zh " 


O6cyneune xapaKtepucTnK By, OykeT WaHO HCCKOUbKO M03Ke. 

Cuaa npuaomwena Kk kopnycy ceiicmonpuemnuka, Cuily K KOptycy celicmo- 
IpMeMHUKA MOPKHO UPWAORUTE 160 cuA0BLIM, 1460 HHEPIMOHHEIM cuocobom. 
B mepsBom cayaae cola UpnaomKeHa MexwKy KopuycoM CeicMONpucMHUKAa H 
Kakoli-1m00 HenowBMKHO cpexol. Ipaktruyecku Takoli cpefoll OyfeT nouBa, 
o6pasylomjad C MpaKlaybHBaeMou CHO pesoHaHcCHyl CucTemMy, XapakTepu- 
cTuKy KoTOpoH Heo6xoxumMo OyyeT yU4UTHIBAaTD. CueqoBaTeIbHo, CHJOBOIt 
cnoco6 Bo3sfqevcTBHA Heupmemiiem. 

Vnepymonuiii cooco6 upasoxeHuA BOSMyUIalomel cub, MupokO Mpu- 
MeHAeCMbIi B BUOpanwoHHHXx oaTpopmax [6], cocrouT B TOM, 4TO C KOpaycoM 
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ceHCMONpHeMHaKa CBA84H MeXaHWueckul BuOpaTOp, U cua, BO3elicTByW- 
Wad Ha celicMONpHeMHOK, pasBuBaeTcA 3a CcueT B3aMMONelicTBHA Macc BHO- 
patTopa (ero Doj[BueKHOI wactH) HW celicMompmwemMHuka. 


Fac 





——— h=b8Ng 


i, aren! Deen! [Oeee es eet ees eee 
0,6 0,8 i 0,8 0,6 0,4 0,2 0 
(ur. 2. Vacrotunic XapakTepHCTHKA pesoHaHcHo;l cucreMHt NOUBA — 
celicmorpadg: 


a— CHa WpWAomeHA K NORE, O — Cla UpMomeHa KO KOpmycy celicMonpiuemMninKa. 


Mexanmyeckad cXeMa cucTeML celicmorpad — mouBa, B cay4ae SI pHst0- 
CHHA CHIBI K KOpuycy celicMONpweMHHKa WHePIMOHHBIM coocobom, mpu- 
Begena Ha dur. 3. Kak noka3saHo B padore [6], B 9TOM cay4ae ypaBHenne 
\BWHKEHHA Kopltyca celicmMonpwemMaukKa Ol AelictBuem WBuKeHUA BUOpaTOpa 
OyweT MMe€Tb BHI: 


t+ Qhe + ngx == Vay, (3) 


M 
4 B 4 Lod we 
rye V = a7 Koohpunuent HHeCpHMOHHOM CBA3H; 2, — CMCHICHHO 10, {ByuVKHOM 
p> 
MACChl BHOpaTopa OTHOCHTebHO Kopnyca CelicmonpHemMHukKa. 
jim cTaqmoHapHbIx KoeOannit vacToTHaA XApaKTePpHCTHKA CHCTEMbI CCit- 


cmorpad — moana B._,, Up MpuxOMeHMM BOsTelicTBUA K KOpTYcV ceifcMo- 


ott 
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IpHeMHHKA HHeplWOHHEIM cmocoOoM, ompeyenAemMad Kak MONYiJIb OTHOIIC- 


x 


WA —, OyNHeT MMeTh BHI: 


J 


4 
Vow" ee ee ee ee 
V (2 — 02)? + 407? 


Ha our. 2,6 upusejeno cemelicTBO TeopeTH4eCKMX YACTOTHBIX xXapaKkTepH- 
erur Bow /V (rae V—nocrosuuaa JA WaHHol pesonancHoli cMcTeMbL, 
LONHUTHAa) B 3aBHCHMOCTH OT COOTHOIMCHHAH © H MN). IlapameTpoM KpHBbIx 
abisaercn nenmunna kh. Ha orom +Ke rpapuke MyHKTHp- 
Noll WHNuUeH HaHeceHo mouomeHNc MaKcuMyMa B,_,, 1pH 
pasmianbix hk, ompeyeieHHoe M2 COOoTHOMeHHA 


‘ (4) 





] 
Bon ares | 





Ly 


‘fi 

a SS Se 
Poe—u 

V ay | 





Kiak OygqeT Tokazano B § 4, pH 9sKclHepaMecHtaib- 
Mur. 3. Mexannueckar OM olpenenenim B,_» Bemmanna Koop punMeHTa UHep- 
CXCMA PC30HAHCHOH CH- MOHHOM CBA3M HMCeT HeCKOJIbKO HHOe, YEM INPHNATO 


cremEt — celteMorpa® -~- payee, uucsenHnoe 3HaqcHHe: 
mouwBa B cuyyae NMpH- 


-lOFKRECHHA CHJIBI KR HKOp- 

“ P ? M,+M, E. 
nycy celicMOnpueMHAHAKA. VY’ = —_—_. (0) 
ry Ms 

Jro 3nauecnne Kosd®unwenta wHepmuMonHol cBaA3sH V’ n dopmyaze (4) mw mpu- 
MCM IIpH JasibHeMMeM M310;KeHMH. 


$2, COIOCTABJIEHHE UACTOTHBIX XAPAKTEPHCTHK 
CHCTEMbI TNOUBA — CEMCMOrPA® 


Conocmaeaenue opMbl “wacmomuexz xapakmepucmuk Bey u Bac. [aa 
COMOCTABJICHHA MO?KHO BBILeIMTD WBE OOmacTH: 1) OOnacTbh YacToT, 3HAaUH- 
TCJLbHO OTIIMGAOMIMXCA OT COOCTBEHHOM YACTOTH CHCTeMbI (W S> nN, WIM O ~~ Ny), 
1 2) oOmacTh yacroT, Oum3KMx K coOcTBeHHOM yacToTe CHCTeMbI (w= 7,). 

1. Ha uacrotax @, 3HagHTenbHO OODBIMX HIM MCHbINMX YACTOTHI No, 
VACTOTHBIG XAPAKTCPHCTHKA CHCTeMBI MOUBa —celicmorpad UpH NpwsoKeHHH 
cmt K nouBe (By.) MH kK Kopaycy upnOopa (Bon) WMewT cyLieccTBCHHO 
pasim4uHylo d@opMy, UpuyeM vTO pasiIMaMe He 3aBMCHT OT BeIMYHHbI saTyxa- 
nun . Jleiicrsnrenbyo, upn w—-0, Bey—->O0, a Bp —->1; mpn m-> oo, 
Bo-n—i, a By.—0, tT. ©. xapaktepuctruKa By, OTKpEITa B OOaCcTb 
BBICOKUX YacTOT, B TO BpeMA Kak xapaktepricTuKa By, oTKpbita B OOacTh 
HMW3KAX YacTOT. 

2. B o6mactu uacror ®, ONM3KUX K Mo, YWACTOTHBIC xapaktepucTHKH By_y 
i By. OMTHAKOBLI 10 opMe TONLKO TPM MaJIBIX BeuWuMHAX 2aTyYXaHHA 
(4<<0,2n 9). B orom cayyae KpyTu3sHa Cpes0B YaCTOTHBIX xXapakTCpuCcTuK 
MpakTH4ecKH OMHAKOBa, a pa3iM4yve B YaCTOTAX MA@KCHMYMOB xXaj aKTC pH- 
cTHK, Kak 9TO BHAHO 43 rpaduka dur. 4, HeBenmKO uw He MpeunmmacT 10%. 
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IIpw sHayennax satyxanna h>0,2n, B oOacTH yaCTOT © ONMSKHX K Ny 
yacTOTHBIe XapakTepucTuKH By, W By—¢ 10 PopMe cyMecTBeHHO pa3M4HEl. 
MakcuMyMBI YaCTOTHHIX XapaKTepMCcTHK IA OHAX UM Tex *e A He coBHa- 


jaior (cM. bur. 2); m0 Mepe yBemMueHMA 3aTyxaHun MaKcuMyM Beo_y (o, ) 
C—TII 


lepeMemaeTcaA B cTOpony Gosee BRICOKMX YacTOT, a MAaKCHMYM By_¢ (Hp, _.)B 


cropouy 6oulee HH3KMX YacTOT, 4eM n,. Hak BuyHO u3 rpabuka dur. 4, passy- 
WHE B Wp, ye up h/ ny = 0,4 ocTuraet 30% mw qamee pW yBeMYeHHH 3a- 
ryxanna h Gpictpo Bospactaet. Hpome Toro, Up yBeIMYeHHM 3aTyxa- 
Hua Ak vactorHpie xapaKTepuctunu By_.~u Ben B oOuacTH MakcHMyMa 


BHNOMAaKHBAIOTCA, UpmyemM, Kak WOKasbIBaloT pacueTH, upH hk = 1 / V2 
xapaktepuctuka B,, He WMeeT MaKCH- ; 
mMymMa. B To Ke BpeMA XapakTepHcTuKa "7 
By—-c MMeeT MaKCHMYM pv JuO0OLIxX 3Ha- 

yenuax kh. Hak sano u3 rpapukoBp 42, 
pur. 2, KpyTH3Hbl cpe30B aCTOTHEIX 

xapaxtepucTuk Be, u By. upuh>0,2n, 44, F 
HeOJMHAKOBLI H TeM Gombue, yem Sombie 





3aTyxanne h. Lén, 
Takum o6pa30M, YacTOTHEIe XapaK- 4% | 
oy G8 06 04 02 8 
vrepucTukn B,, Hw Bye 10 dopme mpak- Pee 
: U.. Pein 
THACCKH OAMHAKOBLI Ha YacToTax, 63113- : 
=F ( a L Fa y 1h 
ax. %<cO6ctnention iatrore: cucremur: oo? SUN eee! Mages 


pH MajJIOM 3aTy XaHHu (h / No < 0,2), qTO JIA PasIMUREIX BOUTIN A 3aTyYXaHHsl he 


cooTBeTcTByeT, corsacHo [1], moBpepxHo- 
CTHOIT yeTaloBKe ccifcMompHemMHuKa 6e3 3acbIlIKH. [pH ycraHoBKe 
celiCMONpHeMHEKA B AMKC C 3aCbIIKOM, HamOoec 4acTO IIpPHMeHACMOH B CeH- 
cMopasBemke, /ny > 0,2. B orom cayyae YacTOTHBIe xXapakTepHCTHKH Bun 
nt By ¢ WMewT CYWICCTBEHHO pa3imuHyto dopmy. : 
Coomnowenue amnaumyd Bo» 4 By—c. Upm upopeyenuu KOHTpOAA Yyh~ 
CTBUTeJIbHOCTH HanOojlee BaxKHO 3NaTb CooTHOMeHNA amumutyy By, wu Be_, 
B paOoueM jIMarasoue YacToT. lis (2) m (4) BumHo, ITO OTHOMeHMe aMIIATY | 
Bye | Bon = a Vv’ (6) 
V 2! -+ 4m°h* | 
OUPeCHEMACTCH, BO-ILEPBEIX, COOTHONICHHeM (POpMbI YWaCTOTHEIX XapakTepwCTHK, 
BO-BTOPHIX, BeIMUAHON KoobPunneHTa MHepMHOHHO! CBAsH V’~” 








H, 


Ha ur. 5 npipesen rpapuk 3aBMCMMOCTH OTHOMCHAH AMNIATY 1 Beet Pees 
WA pa3sviMUBBIx BemMunn satyxanua h, upu V’ = 4. Kak BuIHO m3 rpadi- 
ka dur. 5, up w1060M jfaHHOM 3aTyxaHHM amuuTyab By—o Be PaBHEl 


HIM Ha OHO KaKOL-nu60 YacToTe w (HampuMep, WHA h = 0,4 ny, © = ny / 0,85) 
WIM HC3HAIHTeIbHO OTIMIAIOTCA Apyr oT Apyra (He Gonee 10%) w mpememax 
HeOOMbUION OOAcTH OKONO sTHx dacToT. Bue 9TMx YacToT amnauTyitn By_¢ 
wt Boy CYyWecTBeHHO pa3IM4HH (pH w / Ny = 08uhk=0, By. / Be—n = 1,9). 

Takum oOpa30M, Jake HesHayaTebHoe passInaue B popme By, WH Ben 
UPMBOAMT K CyIIeCCTBeEHHOMY pa3M4MIo B aMIVIATy Wax. JTO OObACHAETCA TeM, 
yTo wo mopme xapaktepuctunn By, HW Be_p WpakTHyecKM OMMHAKOBBI UpH 
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Madnix //, KOr{a KPYTH3HBI cpe30B BeuHKM. B oToM cialyyae Jake HesHadH- 
TeIbHOe CMeMeHMe xXapaKTepMcTHK J{pyr OTHOCHTeIbHO Apyra WpPABORMT 
K 3HAaYHTeNbHOMy pa3suManio amuomMTy By, uw Bo_n. 

Panee npeanonaranocb, 30 V’=1, ognano V’= (M3-+M,) /(Ms4+-M, +My) 
pH yctaHoBke celicMonpweMHHKAa Ha TOUBe BCera MeHbIle eTMHANB UW, ITO 
camMoe BaaHoe, 6yy4M NOCTOAHHOM JIA BawHHOM ycraHoBKM upHoopa, Besn- 
umnma V’ wamMeHAaeTCH IPM W3MeHeHHM ycNOBM ycTraHOBKu upvOopa. ITO 





hc 
%,]V7 
10 
/ 
Ql 
Gol 
0 02 04 6 0 0 0 6 jt 2 8 
om, f, {te 
Mur. o. Coormomenue BL, u By», Wl PasH4HEIX BeIMIHH 3aTyXaHHA h. 
CBA8ANO ¢ TEM, 4YTO B BbIpakenue WA V" Bxo_AT BeuMInHA cOoKadaolencA 


mMaccnl 7, No4BBI. 


OneHaM BO3MO;KHBIe mpelesb usmMenHenua V’ AA cuyyad ycTaHOBKu 
CceHCMOUpWeMAHKAa B AMKe C 3acbimKOH. Cormacno [7], 


My == 1/2 Vu, (7) 


rye v — o6bem upnOopa, a p, — UoTHOCTD LoUBH. [Ipunumaa M, + MM, = vpep, 
TC Pep —CPeHAA UNOTHOCTh MaTepMasia, W3 KOTOpOorO cieuaH upHoop, u 
Nometanisa 3HavenHnA M, wn M,+ M, 8B (5), momyuuM 


rang one 

{+ py / “Pep 

Ecaw 1pWHATD fey = 9 2/cs® (gna CIIM-16 pp = 6 e/cw®, ana COC 
Oop = 4 2/cM3), a py paBHbim 1,1 uw 1,9 e/cm®, To V’ OyneTr cooTBeTcTBeHHO 
panno 0,9 w 0,84, T. e. usmenHenne V’ 3a cueT H3MCHCHHA NJIOTHOCTH TO UBBI 
HC3HayNTeibHoe WM He mpenprmaromee 10%. Onnako, Kak OyfeT TOKa3zaHO 
B§ 3, dopmyna (7) TaeT cymMecTBeHHO 3aHW;KeHHHIe 3HAYeCHHA COKayalolneHcA 
MaccLl HOYBBI, TAK Kak He YYMTHIBACT XapaKTepa KOHTaKTa NpHoopa c mouy- 
nou. Bo WevicrBuTenbHOCTH BeJIMUMHAa COKAayAaIOMelicH MaCChl TOUBbl pH 
W3MeHCHHM YCIIOBHM ycTaHOBKH mpHOopa MOAeT M3MCHATLCA B [Ba pasa. 
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CuejopaTembHO, BO CTOJIbKO ;Ke pa3 OyeT A3McCHATECA BesuuMHa V’, W 3a 
cyeT sToro — cooTHOmeHHe amuauTy, By. wu Bo—n. 

Takum o6pasom, amumuryip By, w Boo, B oOmjem cilyyae, OynyT pa3- 
SHYHBI, MW ITO pasHane HeOOXOTJHMO YUYHTHBATA Ip WpoBex_eHHM KOHTpOIA 
4YBCTBUTeIBHOCTH. 


JIna uepexoqa oT Boy K By. HeoOxXOAMMO 3HaTh MapaMeTpbl pe3soHaH- 


CHOI CHCTeEMEL ToURa — celicmorpag: no, 2 uw V’. Cnocodnl wx oupenenenna 
upuBbexenn BS A, 


” 
15 
60 
45 
30) 


IS 





B08 n, U4 

] OQ 

(Dur. 6. SasncnMoctTh pobaBnowHoro daso0Bporo CABHTAa 9) 
OT © H No AWA pasIHYHLIX 3HaveHHH 3aTyxanuA h. 


Paszoesie coomnHowenus. JInNA ciyyak UpWOKeHMA CHIBI K KOpHycy ceH- 
CMONPHeEMHHKAa Pa3s0By!o XapaKTepHCTHKY Gon CHCTeMbI CelicMorpad — oyna, 
ONPeeTAIOMLy!O pasHocTh as MewKAY © MW 2, cormacno (3), MOAHO HaliTn 
H3 BbIpayKeHHA: 

2oh 


Qo_n = arc tg ——--—__ - 
— (nj — *) 


(3) 


i[na cya UpHwowKenMA CHIBI K Mone, PasoBylo XapakTePACTHKY y—c, 
OllpeeIHONLy!o pasHocTh mas MewmAy x uw &, cormacuo (1), MomkHO oupeseuuTD 
113 COOTHONICHHA 

2oh 


—~ = ar>rct 
Pa—c 8 Te 0 


(9) 


t 2wh 
2 -+ are sr 
0 
[13 conocrannenua (8) u (9) BugHO, 4TO daz0BaH XapakTepMCTHKA CHCTCMHEI 
1ouBa — ceHcMorpa® pc OTAMGAeTCA OT Has0BOH XapakTepHCTHKH Yo_y HA 
obaBpounEt yrou 


2oh 
o, = arc tg—,—_. 
™ 
Cpaduk 3aBMCHMOCTH 9, OT COOTHOUICHHA © HW No WIA PasIM4HbIX BeH- 
ull 3aTyxania h B CucTeMe 104Ba— celicmorpah upubeyen wa pur. 6. Rak 
Ln;(uO H3 rpapuKa dur. 6, BeuwanHa g, MOHOTOHHO Bo3spactacT OT 9, = 0° 
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pH @ = 0 0 9, = 90° up m = oo, IpwyeM BeNMunHA >) WIA aHHOTO OTHO- 
Mena @/N, Tem Oombme, yeM OonbMe 3aTyxXaHMe B CHCTeMe 04Ba — cell- 
cmorpad. Ilonpsyacb @opmysamu (8) w (9) w sHaA ng uA, MOvKHO Mepeiirn 
OT Oco—n K Py—c- 


§ 3. PE3YJIBTATbI JIKCIIEPHMEHTOB 


/{if IpOBepKM OCHOBHBIX TeopeTH4ecKHX BLIBOTOB OHM WpoBepeHH Jla- 
OopaTOpHEle HM TOMeBLIC JKCICPUMCHTH, Pe3YIbTATH KOTOPHIX 3/leCb UpHBeeHHI. 

DkcnNe pPUMEHMANDdHeEe YACMOMHEEe Ta- 
pakmepucmuku Bey u By.. B na- 
OopaTOpHHX ycuoBMAx Onlau mosly- 
4YeHEI 9KCIeCPMMeHTAJIbHbIe WACTOTHHIC 
XapaKTepMCTHKH CHCTeEMHE Tlo“Ba — 
ceicmMorpad@ Ip IlpHioKeHMM CHIBI 
K «mouBe» (By_.) HK Kopilycy celicmo- 
upwemHnKa (B._y). 

Jina storo Ha  Bua6palMoHHoil 
naatpopMe Ob ycTaHOBIeH upH6op 
(cm. dur. 7), cocrosmlwi w3 celicmo- 
upHemunKka CIIM-16 wa subdpartopa. 
B KayecTBe mocwenHero ACHONb30BaICcA 
ceicmoupuemHuK COJIC. Hopmye celic- 
MoupHwemunka CIIM-16 mw kopiye Bnoé- 
paTopa *KeCcTKO CKpeluIcHbl MexKILy COO0L 
MW COCTABIAIOT B M@€XQHH4eCKOM OTHO- 
menua ono nestoe. pu taxol Kou- 
cTpykKiun (1imaT@opMa WM ycTaHOBIIeH- 
HBIM Ha HCH CeMCMONpPHeMHMK Cc BHOpa- 
TOPOM) Ip Bos0veKTeHMM CclicMoIpHu- 
CMHHKA OT 1aTPOPMEL MONeMupyercs 
HpWOKeHHC CHIbE K «mouBe»; mpH 
BOBOYKeHNU OT BHOpaTopa — Mojenu- 
pyetcH MpiilorkKeHHe CHJIbl K Koplycy celicmoupnemunka. Jina co3qanua 
pe3soHancHnolt CHCTCMBE upHoOop—nnaTPopMa MewK_Y HUMM GOpIa WposoACHA 
ryOuaTan pe3uHa, a WWI oaTyXaHMA —- HawMTO MaumMunoe Macao. Motyuenuste 
JKCHCPHMCHTAJIBHbI€e UACTOTHBIe XapaKTepMCTHKM UpHBexenbl Ha rpaguKe 
dur. 8 CHIOMHLIMA WHHanAMH. 

I13 paccmoTpeHns MpwReyeHHbIX 9KCIepMMCHTaNbHbIX YACTOTHRIX Xapal- 
repucTHK By, uw Boy BUAHO, ITO pM UpWoKennM CHUB K «ouBe» (iat- 
(bopMe) peaonancnan YacToTa ClHCTeMBI no“Ba — ceiicMorpad pacionowKena 
Ha Oomee HABKOM YacToTe (f = 34 24), 4em pesoHanHcHasn yactota (/ = 40 ey) 
TOH #Ke CHCTEMBI UPM IpWOKeHHM CHAbI K KOpllycy upn6opa. Mopma ya- 
CTOTHBIX XapaKTepHcTHK pa3nMqna: By,_, CooTBeTcTByeT @ULTpy BBEICOKAX 
uacToT, a By, .—unstpy wuskux uacror. Amunutyan By» un By, 





Mur. 7. WUWpndop — celicmonpnemank 
CHM-16 mBuodparop (cclicmorpad CIC), 
NPHMeCHABIMHUCH TpH IKCHeCpUMeHTaX. 
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W3MepeHHHe Ha OHO WM TOM sKe yacTOTe, PAaBHEI TOMbKO Ha yacTOTe 44 24. 
Ha octanbHEx 4wacToTaX OHH CyMecTBeHHO pa3JIM4HHl. 

ConoctaBieHne 9KCHeEpHMeHTAIbHEIX XapaKTepHCTHK G TeOopeTHYeCCKHME 
(nyHKTup, pur. 8), paccuMTaHHBIX [iA Tex Ke MapamMeTpoB cucrempl (/h/M = 0,2, 
fo =n) / 2x = 37 ey), NOKaaLIBaeT HX XOpoMee coBNageHve. CreqoBaTeIbHO, 
OKCIePHMeCHTAIbHble avHble NOLTBepKTawWT TeopeTuyecKHe pacueThl H YKA3H- 
BalOT Ha IIPABHJIbHOCTh BEIBOMOB, CWeUaHHWX BbIMe Ha OCHOBe pacueroB. 


Pesyaomambt noseeo20 pg 
n-c @ 
sxcnepumenma. Jinx TOTO, p 








qgroOhHl GOKa3aTb, KaKOBO ee iy 
BIMAHMe cokayvalomelica : 
Macchl NOUBEI Ha COOTHOMe- 1S 
HMe YY BCTBUTeENbHOCTH Celic- 
MOperoucTpupylomux KaHa- 10 
JIOB B cay4ae UpuIOKeHUA 0 
CHIH K kopyHycy celicmo- 
pweMHyka HW B cay4ae G6 
IIpHJO+KeHHA CUE K TOUBe, 
OHI mpoBeseH B DOeBBIX OA 
YCUOBHAX CUeLyIOmuu 93Kc- 
Ie pUMeHT. Gi 
ina upn6opa 1 u 2, 
cOCTOAIIMe Kaxnblii 13 G2 
ceHicMOlIpHemMHuKa (Tula 
CIIM-16) w natunka (ceiic- 
Morpa® Tuna COJIC), Onan Py ore | 
DOAKIIYeHH: celcMolpH- "I So 20 «303440 Os aS 
CMHHKM Ha BBIXOJIbI 4eTHI- f 2a 


pex, cCoeMHeHHHIX Tonlap- Mur. 8. UactToTrHble XapaKTepMCTHUKH pes0HaHcHOlt 
CHCTeMHI HOUBa — celicMorpad NpM NpHIOwKeHHH CHIE 


HO, ycuJuTeneli celicmMo- 
K «mo4Be» — B M K Kopnycy upHoopa— B 


crannun CC-26-51-J], pa6o- 
Talomux Ha MaIbTpanwax 
QO wm 4, a waTauKu coenn- 
HeHHI WOcueqOBaTeAbHO HW DOAKIOWaIMCch Au60 K 3ByKOBOMy, 2H00 K UM- 
oyibcuomy renepatopy. Ilepponayanbyo zuA opndopos, cBob6oqHO moTBe- 
IN€HHBIX HA P€3SMHOBHIX *KryTax, Oblla WoTyyena 3auuch (hur. 9,a), xapakte- 
pH3ylOMaA HNCHTMYHOCTh KaHaOB aluapaTyphl Opa Bo3sbymyenun OT JaT- 
unkKa B CTalMOHAPHOM HW AMUYAbCHOM peskumax. U3 paccmoTpeHua 9TEMXx celic- 
MOrpaMM BAAHO, ITO HACHTMYHOCTL KaHanOB (AIA OHO W TOM me huaLT- 
paltua) up Bo3sbyx_enuu OT AaTIMKa YAOBMETBOPUTebHANR: Paso0Bble CBUTU 
OTCYTCTBYIOT, A AMIIMTYAB 3a0ncn UpakTMyeckM OAWHAKOBEI. SaTeM IIpu- 
Sop On11M ycTaHOBJeHH Ha MaccuBHyW OeTOHHYy!O NAUTY (OWOpa BHIIUKM rly- 
6oKoro Oypenua), Upniem upHoop 7 OLIN MpuanemenTupoBaH K NAUTe, a Upu- 
Oop 2 ycTaHoBaeH cBOOOAHO Ha CHellwalbHO OTIMIAMMoBAaHHOM NOBepxHOCTH 
umuTh. ipa takoii ycranopke upu6opos upa sosbyxeHun oT BuOpaTOpOR 


IIc C—T- 


CnoIOMHAbIe JH — dKCHeplMeHTabuMe, MITPHXOBBIC — 
pacyerTHole Janene. 
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ur. 9. CeiieMorpaMMB, WalocrpHpyionyie BANAHNC CORAYAIONCHCA Macehl NOUR) HA AMIVTY LY saci CelMCMOMPHEMBHKOB. 
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OMIM MOUYUYeHHI celicMorpaMMB dur. 9,6 u 3aperucTpupoBaH B3pHB — celicMo- 
rpamMa dur. 9,¢. 

OtcytcrBue PasoBHIX CABHTOB Ha celicmorpaMMax dur. 9,6, UpakTudeckoe 
coBlajyleHue POpMb 3alucn Ha celicmMorpaMMax (ur. 9,6, a TakwAKe COBNawenne 
TipubeseHHHX Ha (ur. 9,2 rpapUKOB OTHOMeHMA AMILINTY Ab 3anncn Ha 11000K 
yuacToTe K aMuduTyye 3amucw Ha vactote B OO ey WA KaHasoB J w 2, olpeje- 
jlenHoe Mo celicmorpamme dur. 9,6, WoKka3hHBaeT, 4TO pe3s0HaHCHble ABeHHA 
B cucTemMe npuOop — OeTOHHAaA IMUTAa OTCYTCTBYHOT (HIM OMHAKOBBI). 

Bmecte ¢ TeM 43 paccMOTpeHHA CelicmorpaMM ur. 9,6 BUHO, 4TO Kak JA 
UMILYAbCHOrO, TAK HW AWA CTAaWMOHapHoro pexKUMOB BO3BOyKTeHHA pu UpH- 
JOWCHHH BO3TeCHCTBHA K Kopuycy MpwHOopa s3alucbh UpulleMeHTIpoOBaHHOrK 
upHOopa 00 amiantyfze B 2,2 pasa MeHbIe, 4eM y UpMOopa, CTOALerO cBO- 
6onn0. B ro ke BpeMA, IPH IpAAOKeCHAH BO3eiicTBUA K 1O4Be (B3pHIB, CeHCMO- 
rpamMa dur. 9,¢) 3almwcb Kak UpwieMeHTHpoBaHHOTO, Tak u cBOOOAHO 
cToAIero UpnOopoB oO amMiuutTyqe H dopmMe s3anucu (Ha OHO M TOM Ke 
PUILTpalwu) UpakTMAecKH ofuHaKOBE. OrTcloga cilelyeT, 4TO pasimmune B 
AMIIMTYLAaX 3alllcnh Up WpwAoweHuM BO3zelicTBHUA K KOpuycy upubopa 
oO ycNOBIeHO TOIbKO Gombe cokataiwmelica Maccoll y IpHie¢MeHTHpOBaHHOro 
mpu6opa, 4em y upmOopa, cToamero cBodojHO. 

TakuM o6pa30M, UpuBeyeHHEI o9KCIIepHMeHT DOKasbiBaeT, 4YTO pu 
HPUIOKeHH BOsAelicTBUA K KOpIycy upuOopa MHepUMOHHEIM crocobom HeOO- 
XOJMMO YUUThIBAaTh BEIMYMHY COKaWaMelcA MaCCbl MOUBLI, TAK Kak WocscA- 
HAA BYTOM CJy¥ae BO MHOFOM OlpeesscT COOTHOWIeHHe AMILIMTYA 3allcn. 

Kpome Toro, Ha OCHOBaHHM STOTO DKCIIepuMeHTa MOAKHO IPHATH K ceLy- 
uweMy BEIBOLy. Coraacno dopmyse (7), cokayalolyNecA MacchI Kak y UpHite- 
MCHTHPOBaHHOLO, Tak UM y cBoOoqHO cTOAMero UpuOopa AOJUKUH OLITH paBubl, 
TaK Kak W1OWMalw KOHTaKTa UpHOOPOB ¢ UAATOM NpaKTHYeCKH paBHl, a cpeyla, 
Ha KOTOPO! OHM ycTaHOBJeHH, OfHa H Ta we. Ho pas paBHEI cokayalomlueca 
MACCH, & P@30HaHCHble ABJCHAA OTCYTCTBYIOT, TO Hp UpWIOKeHUM PAaBHEIX 
cul K KopHycamM upHoOopow JOIKHE ONITH paBHbl MW AMUTUTYAM Ux 3anMcn. 
OyHako 93KCHepuMeHT Woka3blBaeT, YTO 9TO He Tak — aMMnTyyqa sanncu 
y mpunementupospannoro mpHOopa B 2,2 pasa Meubiiie, 4eM y cTOAMero CBO- 
6onno. Cneqopatesmbuo, B dopmyse (7) He yuanTHIBaeTCA BecbMa BajyKHbIT Pak- 
Top — XapakrTep KoHTakTa mpuoOopa C MOyBOH, a B HauleM C.lydae — c DAMTOH. 


§ 4. OMPEQEJIEHHE IWAPAMETPOB PESOHAHCHOM CHCTEMBI 
ILOUBA — CEHMCMOFPA®D 


J\n# Wepexojla OT XapaKTepHCTUK CHCTeMBI CelicMorpad — WouBa IA Ciy- 
Yad IPMNOKCHMA CHIbI K Kopiycy mpHOopa K XapaKTepMcTuKaM TOM Ke Cu- 
CTeCMH, HO JIA CAYWaA MpWIO7KCHHA CHIBI K Nowe, HeOOXOUMO OlipeseAUTh 
napamMeTpH cuctem no, h w V’. Wp stom trakue DapaMeTpbl CHCTeMBI CeHicMo- 
rpad — noupa, KaK WIOTHOCTh NOUBEI HW CKOpOCTh paciipoctpaHeHuA yupy- 
THX BOJH B WOUBe, HAM OCTAaIOTCA HeU3BeCTHBIMH. 

Onpedesenue no Wh. IKCICPHMeHTAIbHy!O YAaCTOTHYIO XapakTepwCTAKy 
Bon WA cLyyaA IpwwowReCHHH CHILE K KOpIycy wpHOopa MOsKHO HaliTA 
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Mur. 10. Vpadueu teopermuecknx YacrorTrunxX XapaekTepucTuk 
B,_, UA oupepencnua hi / no. 


20. 


Gof 


cuoco6om, upuBeneHutim B paoote [8]. Ilo skcnepmmeHTambHow xapakTepy- 
cTuKe Bo, ompemelaetca yacTOTa W, MAKCHMYM@ XapaKTepHCTAEH, KOTOpAas 
B oOmem cslyaae, Korma h=K0, He paBHa pe3s0HaHCHOM 4acTOTe Mp. 

J[1a HaxomyennA n, uw h HeoOxOMMMO CONMOCTaBATh 9KCIepMMeHTAIIbHY 10 
xapaKkTepHcTMky C TeOpeTH¥eCKUMM, PACCUMTAHHEIMA IA pasiMGHHX OTHO- 
wena h/n, Ho upu V’ = 4. 
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Cemeiicrno TaKUX TeOpeTH¥cCCKNX XapaKTepMCTHK UpuBeseHo Ha rpaduke 
pur. 10, rye no oc adciic OTHOKCHEI OTHOMCHHA W K Wp, A 10 OCH OpAE- 
HaT—amuuntyqn Bo, up V’ = 1. Hepecrpoms nally skcnepHMeHTabuy10 
XapakTepHcTHKY B Tako *Ke cHcTeMe KOOPMHAT, COBMelaeM ee C OHOL 
H3 TeopeTHueCKHX, UMelonleli Ty *Ke PopMy, M oupesensem h/ Np. 

Ha our. 11 npuBeqen rpabuk OTHOMeHHA W,/Ny WA pasMMqHEIx fh / No. 
IJo stomy rpaduky uo HaleHHoMy oTHOMecHHIO A/ my) ONpemeAeM Wp / No. 
TlockonbKY @p W3BeCTHO, TO ONpeweAeM pasqeNbHO Ny HR. 

B kauectse mpumepa Ha rpaduke dar. 10 


a {7n 
. eens Pp’ 0 
IIYHKTHpOM HaHeceHa YWacTOTHaAH XapakTepu 200 
CTHKA pc30HaHCHOH CHCTeMbL «MOUBAa) — = 


celicMorpad, NOMyYeHHad pH oOKCHepHMeHTe 
Ha pHOpanMmoHHonm umatdopme. Hak BuqHO gg 
13 dur. 10, ofa xXoOpomo coBmamaeT c TEO- gg 


peTuueckoH XapaktepucTukon wna h/ny = gg 
-= 0,20. pu qanbnelimem onpexenenum Hall- 
WeHO, 4UTO fy = Ny / An = 37 ay. 40 


On pedeaenue koopPuuuenma uHepyuonnHol 30 
cenzu. Ecam w3pectHa TeopeTHaeckad Xapak- a 
TepuctuKka Bey», paccuuTaHHad JIA TexsKe “% 
WAapaMeTPOB CHCTeMBI, 4TO HM 9kcIicpumMeH- 4 
TalbHas, HO upn V’ = 1, To nCKOMBIN Kooh- ; A 


. j y 
MUNMeEHT HHEPNMOHHOM cBA3H OyeT pabeH GQ? Q6 QF G4 Qi G2 Qt O 


Mur. 114. Vpadunk s3anpncamMocTu 


B 
(ras C—Noken 
~ : Wy, / Ng OT h | ng. 


C—Ureop 


Onpenenenne V’ MOxKHO BHITIOUHUTh rpapMyeckKH Upw conocTaBlenuu 
HaOuoeHHOH xapaKTepHcTHKM C SKCIeEPMMeHTaIbHBIMH, UPHBeeHHbIMM Ha 
rpaduke dur. 8. 

B kayecTBe 1puMepa 0 dKCHepuMeHTaNbHOW XapakTepucTuKe B,_y, NOY UeH- 
HOH Ha BuOponmaTmopMe, no rpahuny dur. 10 Onima waligena Benuynua 1/V’, 
paspnaa 1,48, otcrona V’ = 0,68. Hockonpry, 1/V’=1+ M,/M,4+ M, = 1,48, 
TO cOoKaYaloMmaAcA Macca NOYBH B 9TOM cuyyae M,=0,48(M,4+ M,). Up 
oKcnepumente M,-+ M,=6 ke, cneqoBaTelbHoO, coKadaiolmanca Macca IOUBBI 
paBHa B 9TOM cmy4dae 2,88 ke. 

Onpedenenue xapaxmepucmuru By_,. Ecam usspectHa awactoTHad xapakTe- 
pucTHKa CHCTeMBI celicmorpad — n04Ba By,» WA cuyyad UPHNOKeHMA CHIH 
k kopnycy celicmMoupweMHMka MW MapaMeTpbl STOW CHCTeMEL Ny, h wu V’, TO 
uepelith K xapaktepuctuke 6B, _,, Kora Cua UpMoKeHa K TOUBe, MO*KHO 
10 dopmysie (6). 

SHad By_. WA nN KaHasOB, MO}KHO HAUT COOTHOMeHHe YYBCTBUTeEIbHOCTH 
THX KaHAJIOB, T. €. OCYIICCTBATh KOHTPONb UYBCTBUTeIBHOCTH CelcmMopera- 
CTpMpyloulMx KaHasIOB C yaeTOM CHCTeMBI DOUBa — ceucmorpad. 

Ceaso memdy V u V'. ilpw onpegenenum xapaktepuctnk By, cnocobom, 
UpBefeHHLM B paOote [8], 3HaxeHHe KoadpunweHTa wHepuMOHHON cBasH V’ 
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H€CKOIIbKO oTIM4HO OT V, UpMHATOTO Upn BHOOpe obo3HateHHH, 10 aHamorun 
c o6o03HaueHnama B padote [6]. Jro MomyaaercA 3a C4eT TOTO, YTO xapak- 
TepucTuka B._, ollpewesAeTcCA Kak OTHOMeHMe xapaktTepucTuK B, / By. By — oto 
XapakTepucTHKa anuapaTypH AIA ciyyaA cBoOoyHoro nNoABeca upHoOopa 


M 
B - By, 


1 — oes eno 
M, + M, 
rye By, — xapakTepHcTuka mpwemMHoro KaHana; B,—cyMMapHaA xapakKTepH- 
CTHKA CHCTeMBI NO¥Ba — ccelicmorpad Hu By 
2B M, ow? 


>. = OB, 
2 : Ke 
Mi+M,+ M, V (72 — 0? + 4o*h? 


Torma 
B, 1 @? 


B. em ee SS. 
c—I By 1-+M,/M,-+ MeV (n? — 0) -L 42h? 


H, CileqOBaTeJIbHO, 


it 


er 1+M,/M,+M, ° 


Bennununt V uw V’ cBa3sanpt Mey cobom cooTHomcniem: 


Ped ge 


B 


BbIBO I bI 


1. HonTponb YyBCTBUTCHBHOCTH CeliCMOperiCTPHPYMOWMUX KavamoB c yae- 
TOM CHCTe€MbI T104Ba —— CelicmMorpad~ HMeeT CMBICII IPOBOXUTbL TOIbBKO Up pac- 
CTAHOBKe CeliCMONPHeEMHHKOB HelocpeycTBeHuo Ha paboyem upodune. Oby- 
CHOBNeHO 9TO TEM, YTO XapaKTepHCTHKHM CMCTeMBI NOUBA — celicmorpad 
M3MeCHAIOTCA IPH H3MeCHCHHM YCNOBMM ycTaHOBKH. 

Iipw pacuonokeHun ipHOopoBn Ha padowem IIpom@ane paBHble BOs TCHCTBMH 
BO3MO7KHO OCYMICCTBUTh WYTeM MpWIOKeHHA CHILE K KOpilycaM upMoopon 
MHepWMOHHBIM cmoco6om. Takoii cmocoO mpudowmeHMA CHIbI HC COOTBeETCTBYeT 
cly¥aio, MMeIOUjeMy MeCTO B CeliCMOpa3BesAKe, Kora Ciula Wupuomena He 
K Kopnycy WpHOopa, a K WouRe WH 3aTeM Yepes YUPYrHii M Morwowawnmnl 
COM NOYBLI K Kopnycy upHoopa. Onnako, McsRY XapakTepHcTHKaMn CH- 
CTeEMEI O“Ba—celicmorpad IA pa3sMYHEIx CyqaeB UpHJOyKCHHA CHIBI 
CyMlecTByeT 3AKOHOMePHaA B3aMMOCBA3b, UCHOUb3YAH KOTOPYlO MOPKHO TIcpelitH 
OT OJHMX XapaKTepHCTHK K pyri. 

2. Ilo d@opme yacToTHHIe xapaKTepHCTHKH CHCTeMBI TOYBa — celicmorpad 
pH IpwoO#KeHHH CHIH K Kopuycy upHoopa B,_, W UpH WpMMoKeHMA CHIBI 
Kk NoUBe By. coBmawaloT Ha ywacTOTaX ONM3KMX K pe3s0HaHCHOM Up MaJIHx 
garyxamnax — h/ny» <<0,2, 4TO COOTBeTCTByeT MOBePXHOCTHOM ycTanoBKe celi- 
2MOWUpHeMHUKOB 6e3 3acpmKu. Upu h/n) > 2, 4TO cooTBeTCTByeT yCTAaHOBKe 
ceHCMONpHeMHAKa B AMKe C 3aCbIIKOM, xapakTepucTuKH B.e_y» Hu Bye 0 
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(opmMe pasIMYHH: XapakTepucTHka B._y, COOTBeTCTByeT QHIbTpy BbICOKMX 
yactoT, a By .— PUNLTpy HHW3KHX acrToT. 

Amuyntyant Bo mu By, ompeheneHHbe Ha OHO MW TON Ke YacTore, 
HMeIOT pasiHyHyI0 BeIM4MHY. 

Pa3snuane Kak B OpMe YaCTOTHEIX XapaKTepHcTHK OOONX BHOB, Tak H 
B aMIJIMTyax HeOOXOXUMO Y4HTHBAaTbh Up MWpoBeseHuM KOHTPONA TYBCTBH- 
TCJLHOCTH CeEMCMOPeETHUCTPHpPYIOM[MX KabasOB. 

3. MasoBpah xapakTepHcTHKa ,~_, OTMMYAeTCH OT azs0BOH xXapakTepu- 
CTHKM Qo_n Ha QOOaBOUHEII yron 9). Benuanna 9, a3menaetca of 0 go YO’. 

4. Haiina okcuepumMeHTaibHyio xapaktTepuctauky Be», MOMHO oMpejle- 
IHTh LapaMeTpH CHCTeMBL WOUBa — celicmorpad — mm, kh u V’, a 3arem ompe- 
eIMTb YacTOTHY!O xapakTepucTuKy B,... Umea xapaktrepuctunn By_. ANA n 
KaHaJIOB, MO}KHO HAaHTH COOTHOMeHHe YYBCTBUTENbHOCTH STHX KaHalioB, T. e. 
OCYIICCTBUTh KOHTPONb FYBCTBUTeEIILHOCTH CeHCMOperHCTpHPylWOmuUx KaHasOB 
C y¥eTOM CHCTeMLI 1OUBa — celicmorpad. 
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1959 2. TPY bl HHACTHTVTA @HBHKU 8EMAH Ne 6 (173) 


A... Meaamnyod, H.C. HWunuaun 


BbICOROUACTOTHAA CEMCMUUECKAH ATTIAPATYPA 


M3noxennt Tpe6opania, KOTOpEIM OaKHAa OTBeTaTh CeHcCMMyecKan 
allllapaTypa, Wpeluasnavennad Aa padoT Uo BhICOKOYaCTOTHOH CelicmuKe. 
OnuchiBaloTcA Ba THDa BRICOKOYACTOTHEIX CeHCMM4YeCKHX CTAB, KOTO- 
pble IptMenaAuCh Upn paGotax MO MeTOsYy BEICOKOYACTOTHOH CeHCMHKH B 
lluctutyte dusuKn 3emun AH CCCP. Iipnsogatca nouepbie MaTephaJbt 10 
Cpabuenvio paOoTH BbICOKOYACTOTHHIX CTAaHIMH HU OOHIHO IpiMeHAIONMXxcAa 
CpeMHCyacTOTHHIX CTaHWnl. 


B Teodusnyeckom auctutyte AH CCCP, ustue Uncturyte dusuxu deman 
AH CCCP, 8 1946—1951 rr. Grim paspaboTaH HOBBIT MeTo celicmu4ecKou 
pa3sReqkKu — MeTOs, BhicokoyacToTHOH celicmuKa (BUC) [1—3], ocnoBanHEH 
Ha peructpalau Oosee BLICOKOYACTOTHHIX KOMMOHEHT KOse0OaHHA MOUBLI, YOM 
wpyrne celicmayeckue MeTOJIH. 

Haunuaa c 1946 r. no Hacroamee Bpema, Meron BUC Onn ucnuitan B pa3- 
JIMHHEIX celicMOreomOrMuyecKHX YCJIOBHAX. JTHMU paboTaMM ToKa3saHo, ATO 
meron BUC o6nayaet OombuleHh paspemaiomen cuocoOvHocTbwW, 4yeM Apyrue 
MeTOJIBI celicMOpa3sBeAKH, HW NO3BOAeT DOBBICHTb JeTaIbHOCTh WH TOUHOCTh 
ceHiCMH4eCKHX ccJesoBaHHi. 

@Musnyeckue ocHoBh Metoga BUC u3n0menti B pabote [2]. Bompocnt me- 
TOTMKER DOWeBLIX Hab feHHM, MeTORUKU HUTepopeTanu Noes x MaTepHa- 
JOB C HCHONb30BaHHeM DMHaMuYeCcKuX OcoOcHHOCTeH 3amuceH, a TakeKe He- 
KOTOphle pe3yJbTaThH paOoT B pa3/W4YHbIX paliouax Halle cTpaHhl Upu pe- 
MeHHM pa3siM4HEIX celicMoreomorMmueckuX 3afa4d u3nomKeuH B pabotax [1—6]. 
Hekoropbic Boupochl BHICOKOYACTOTHON allapaTyphl W3107KeHE! B padoTax 
[2—7]. 38a nocuequue Troxqb B OTeTeCTBeHHOH HM WHOCTpaHHOM wuTepaType 
ony6nukKoBaH pA HoBEIx padot [8—12], DocBAnjeHHHIX BOIMpocaM Me- 
toma BUC. 

[lockombKY oTeaeccTBeHHaA IIPOMBIMeCHHOCTh BbINycTHIa JO HeaBHero 
BPeMCHY HeOOMbINOe KOAMYECTBO OUBITHBIX OOpPasOB BhICOKOWACTOTHHIX CTAH- 
unii (4TO He MOET YLOBMeTBOPUTh NOTpeOHOcTH B TaKOM alllapaType), TO 
riaBwuoe BHuMaHHe B padotax [8—10] ynenaeTcH u3mMeHeHuAM B CXeEMAX 
ycuiuresell craufapTublx ceiicMu¥eckKux cTaHuui c WeubIO Upacnocob.eHHA 
WX JIA HadmO,eHH 00 BHICOKOUACTOTHOH celcmu@ke. 
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JTH padoTH WpelcTaBIAIOT HECOMHEHHEIM MHTepec, TaK Kak MO3BOHIOT 
HINIPOKOMY Kpyry celicMopa3sBey4YAKOB Tpon3epecTH onpoboBaHHe BbICOKO- 
YaCcTOTHBIX MUIbTpPayuu Upu wpobeyenuu celicmopa3Bexqounbix pador. 

Kak MO#KHO CYAUTh U3 MHOCTpaHHOH AMTepaTyphl, MeTO BbICOKOWACTOT- 
HOM CCHCMHKH, IN, KaK ClO Ha3blBaloT, METO] BEICOKOH paspelmlarourelt cr0- 
coduoctn (high resolution), NpuMeHAeTCA 3a rpaHuell WA pellennaA pana 
rcO-1OrOPa3BeMO4UHBIX 3ajay, B paHonax, rye oOnWHAaA cpeqHeyacToTHad 
cclicMHKa He WO3sBoTHKeT vTOrO cyenaTbh [11—12]. 

3 HacTOAMeH cTaTbe H3U0KeHR TpeOOBaHHA, KOTOPHIM OIUKHa YTOBIeT- 
ROPHTb BbICOKOUACTOTHAA alllapatypa. B KavecTBe IpuMepoB OMNMCH BATCH 
\Ba THHAa BbICOKOYACTOTHOM almapaTyph, KoToppbie ObliM paspaboranp B Un- 
cTuTyte d@u3snku gemma AH CCCP nu npumenanuch Up sKcepuMeHTasbHbIX 
padotax B nepuoy c 1948 no 1957 r. pusonzatrca take NoeBble MaTepualbl 
10 CpaBHeCHIO paoboTH THX cTaHIMi c OOLMMHOH cpeytHeyacTOTHOH almapa- 
TYpPoli B pasHWU4HbIX celicCMOreouOrMyecKUX YCJOBHAX. 


S$ 1. TPEBOBAHHES, ROTOPbIM JOJIGKHA OTBEYATb 
BbICOKOYUACTOTHAA AIMIAPATYPA 

Onnit padoT 0 BEICOKOYaCTOTHON ceHicMuke H padoThl 10 YacTOTHOMY aHa- 
sy celicmageckux KorteOannit [13] noka3sbIBaloT, 4TO CHeEKTP pa3 1M4HEIX 
ho. B GoubUTMHCTBeE CIryuaeB OOoraljeH HH3KOUACTOTHBIMM KOMIIOHeHTAaMH 
c¢ yactotami f Menbnie 70—80 ey. BrtcokouacTOTHBIe KOMMOHEHTHI C FacTOTaMH 
f Oo-ipmie 70 eu, Uurpalonjue NpeuMyMecTBeHHO TOAYMHEHHYW porb B cimekTpe 
BROAN, ObICTPO 3aTYXalOT C paccTOAHHeM, MW WOaITOMY Ha OONbINMX PaccTOAHMAX 
OT HYHKTA B3PbIBa WX MHTCHCHBHOCTh CpaBHUTeIbHO HeBemukKa. Iloatomy jWHA 
BaerenHA BU-KomnoHentT KoTeOaHuli WOUBHI TpeOyeTca ammapatypa c Ooub- 
NOH YYBCTBHTCAbHOCTbIO HW Cc 6onbBMOH B3s6upaTeNbHOCTbIO HO OTHOMIeHHIO 
kK BbICOKHM FacToTaM. HomnencaluA HEAOCTATOUHOU FYBC1 BUTEJI_LHOCTH annapa- 
TYpbl yBetuqenneM 3apAya B OONSINMHCTBE CIYAaeB HE [acT MOMOMUTEIBHbIX 
pe3ysIbTAaTOB. 

BalqeneHuio BbICOKOWACTOTHBIX KOMMOHEHT B pAye cyaaeB MemaloT MU- 
KPOCCHCMBI, BbIsBAHHBIC BETPOM HM APYIMMuU WpwinHAaMN, NOSTOMY BbICOKOWA- 
cTOTHAaH alnmapatTypa jlou7KHa OONaaTb NepeMeHHOW u36upaTeNbHOCThW, Te- 
pemMeHnuol IWapwHOH NoNOCch! UpolyckaHuA w DepemMeHHOH mpeobuanawmel 
wacTOTOH WaCTOTHHX XapakTepucTuK. YKa3saHHbe ocoOeHHOCTH ycOBHH mpu- 
CMA KbICOKOYUACTOTHHX KOeOanMl OmpesenAIOT TpeOoBaHuA, KOTOPBIM OI- 
*KHA OTBCYATH BbICOKOYACTOTHAA allMapatypa 0 cpaBHeHHIO CO CTaHapTHOoH 
Cpe;LHCVaCTOTHOIN allapaTypon, IpwHMeHAloMmelicA B NpOu3sBOACTBeEHHOHK Mpak- 
THKE. 

Onnit pabot ro BUC B pa3samunbix ceicmMoreouorMaecKux yCAOBHAX T0- 
Ka3bBaeT, UTO BbICOKOYACTOTHAA ammapaTypa JlOU7KHA YJIOBNeCTBOPATh CuJe- 
JLYIONUM OCHOBHHIM TpeboBaHuam [2]. 

1. MakcuMyM U4YBCTBATeCIbHOCTH 4YaCTOTHEIX XapaKTepuCTHK BBICOKO- 
yYacTOTHOH almapaTyphl, pesHasHayeHHou WA celicMopa3sBeqO4HbIX padorT, 
OJUKCH WaXOMMTbceA B ManaszonHe yactot ot 70 no 200—300 eu, B TO Bpems 


22 Tpyow Waera diana Gemenp, Ne 6 
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Kak MAKCHMYM YYBCTBUTebHOCTH THMOBOH cpey[HeyacTOTHOK alitapary py 
HaxojJuTcA B Wana3zone uactot ot 20 no 70 ey. MakcuMyM 4yBCTBHTeEIbHOCTD 
YaCTOTHBIX XapaKTePUCTHK BbICOKOWACTOTHOH alMapatTyphl, mpeHasiaueH- 
HOH JH MapaMeTpnueckux U3MepeHHi CKOpocTeli Ha MaJbIX Oasax, WOKEN 
HaXOAUTbeH B OOacTU eure Souee BELICOKHX YacToT WO O00 ey. 

2. Borawaue oT cranwapTtHou almapaTypH BbICOKOWACTOTHAA allnapatTypa 
noma oOaatTbh MOBLINeHHOM Muubtpymeli cnocoOnocThw. ITO AocTu- 
raeTcCA YBeIUGeHHeEM KPYTH3HbI Cpe30B FTaCTOTHHIX XapaKTepucTHK B oOacTu 
HU3KUX YacTOT. HpyTu3Ha JeBLIX Cpe30B YaCTOTHbIX XapaKTepUCTUK BbICOKO- 
WACTOTHOH allmapaTyph jloVKHA KOeOaTBCA B Hpefenax 24-36 06 Ha OK- 
taby. KpyTta3Ha cpe30B 4aCTOTHBIX XapaKTePUCTHK CTaH{apTHOH allapaty phi 
B 6ombUIMHCTBe OOpasl0B cTaHIWH ne mpesHimaet 18-30 06 Ha oKTaBy. 

[pauHnu4nHbie GacTOTh! Je@BHIX Cpe30B YACTOTHBIX XaPAKTePACTUK BbICOKO- 
WacTOTHOM anhapaTyph JOIKHEI HAXOMMTECA B AMama3zoue yactoT 70-200 eu, 
TOra KaK B CTAHZapTHOK allapaType rpaHW4Hble YacTOTH! HaXOJATCA B OO- 
slactH O6onee Hu3KuUx uacTOT OT 20 AO 79 24. 

3. BarcokowactoTHad celicMmyecKad alllapatTypa JlouKHA OOMayaTb lepe- 
MeHHOH paspellialomeli cuoco6nocTbio HW u3bupaTebHOCTbWO. ITO AocTuraerc# 
HcHOMb30BaHHeM B allllaparype WacTOTHHX XapakTepucTUK Cc WepemMeHHOH 
IApHHOK MOMOcH MponycKkaHuA. OTHocuTelibHaA WupunHa BONOCH Mpory- 
CKaHHA BEICOKOWACTOTHOM alllapaTyphl AOWKHA KONeOaTLCA B Ipewemax OT 
49—90 go 200%. 

4. B cBa3u ¢ TeM, 4TO B CHeKTpe BOH, B OcobeHHOCTH pu OoAbWION ray- 
OnHe 3asleranuA OTparKkalomuX WM NpeNOMIAWMUX TpaHwl, AHTCHCHBHOCTL 
BhICOKOYACTOTHHIX KOMMOHEHT KOJeOaHHA MOUBbL 3HAYATeCENbHO HKe, eM 
HU3KOUaCTOTHHIX KOMHOHEHT, YY BCTBUTCILHOCTS BHICOKOUACTOTHOM allmapary phi 
ouuKHa OLITb 3HAYMTeEBHO BbINIC YYBCTBATCABHOCTH cpesqHewacTOTHONM ali- 
napatypH. HKoodduluext ycuseHuA ycuautTesen BHCOKOWACTOTHOM CcTaHIu 
Ha pa3sIM4HHX PUAbTpauwAX Women MeHaTEcA OT 100 no 120 06, B TO Bpema 
Kak KooPMuMUneHT YCueHHA CpeHeYaCTOTHHIX CTaHWMH peKo MpeBbiiilactT 
100 06. 

). Jina perncTpalum BbICOKOWACTOTHEIX KOMHOHEHT KOseOaHHit NMOUBI 
KEMATCIbHO UCHOUb30BATb CeMiCMOIpPUeMHUKE C Gosee BLICOKOM GaCTOTOH co0- 
CTBCHHHX KONeOaHni, weM upH padoTax mo cpefHeyacTOTHOM cclicmuke. 
Uactota coOcTBeHHHIX KoNeOaHHu celicmMorpados JIA perucTpalluu BEICOKO- 
WacTOTHBIX KOMHOHeENT KoNeOaHuA WomKHAa ObITh DopayKa 30 ey. C stro ike 
WeuwbIo HeoOxonHMo, aToOn! YacTOoTa cOOCTBeEHHHIX KONeOaHuH TrauwbBaHoMeT- 
poB, Ip MWOMOMM KOTOPHIX OCYINeCTBIIAeTCA perucTpalluwA BbICOKOWACTOT- 
HbIX KOMIIOHeEHT KONeOaHHi Nous, 6bia He HmKe 200 24, a B HEKOTOPHIX 
CIyyaax HW Bbhilie (HallpuMep, Kora *KewaTeIbHO perucTpupoBaTb Oouiee 
BLICOKOYACTOTHHI€ +KOMIIOHEHTHI). 

6. Jus nopbiMenuaA TOUWHOCTH OTCUeTa BpeMeH BCTyNIeHo WU az BOUIN 
HeoOxoMMO, 4TOOKI cKOpocTh ABaKeHHA hoToOyMaru B BLICOKOWACTOTHEIX 
CTaHWMAX ObINa yBeImueHa 10 CpaBHeHUIO CO CKOPOCTbWO ABusKeHHA MOTO- 
OyMarh B cCpeHewacTOTHHIX cTaHWwAx. CKopocTb ABmKeHHA oToOymaru 
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A 


ONKHA OITh MepeMCHHOH UM MeHATKCA OT 0,5 Qo 2 a/cex. Kpome toro, meua- 
TCJIbHO, YTOOM! MAPKUPOBKA BPeMeHM B BEICOKOYACTOTHOH CTAHILUI 1 pou3Bo- 
tach uepes 0,005 cex, B TO BpeMA Kak MapKupoBka BpeMCHH B_ cpeg_ne- 
“YACTOTHBIX CTAHWMAX Hpouspoyutca yepes 0,01 cex. 

7. [lux Toro, 4ro6n nanGomee NOHO MOMKHO ObIIO HCHONb30BaTb pi 
HuTepuperTauan jwHamMudeckue ocoOeHHocTu 3anucell, neoOxojjuMo, aTOOH 
SYBCTBUTCAPHOCTh KaHada BbICOKOYACTOTHOM auiapatyphl Onlta Kamn6po- 
BAHHOH, a ce peryampoBka 6blla crynuen4yarToil. 

Takobit raaBune TpeOoBaHAA, KOTOPHIM JlOJDKHa YOBAeTBOPATL BEICOKO- 
wacTOTHaA celicmmucckadA ammapatypa. Heo6Oxoqumo oTmMeTuTb, 4ToO YacToOT- 
Hble XapakTepHCTUKM, HOMYYeHHbIe WyTeM yKa3aHHHx B[8—10] u3mMenennii, 
B CXCMAX YCHAHTCeM CTanapTHBIX CelHCMHYeCCKHX CTaHIMil c WerbI0 mpucno- 
coOseHuA ux jaa padot mo BUC ne yqosnernopawT Beem nepeywncreHHbiM 
tpedoBpanuaM. Tak, oTH XapakTepucTUKH oOaqawT HesocTaTOUHOl KpyTus- 
WOM WeBoro cpe3a; yKasaHHble LepeeIKu He IpesycMaTpuBaWT BO3MOKHOCTH 
MCHATbh UpeoOajyalwulylo wcTOoTY H WMpHHYy WOACCH WpolyckaHHA YacTorT- 
HBIX XapakTepucTHK. Bce oto OrpanHW4anBaeT BO3MORKHOCTL ACHOJNb30BAHUA 
ux Ja pabot no BUC. Hostomy mpeazmaraemble B aTHX padoTax 113MeHeHHA 
C Ieubio NpuctocobenuA craufapTHOHW almapatypbl ima padorT m0 mMerojly 
BUC caezyeT paccMaTpuBaTb Kak BpeMeHHYIO Mepy 0 NOABACHHA cCepuitnoil 
BLICOKOWACTOTHOM almlapaty pH. 

OcTaHOBUMCA Ha KpaTKOM ONHCaHHH JByYX TUNOB BbICOKOYACTOTHBIX CTAali- 
uni — cranyuu BU-22 nu CB4-24, paspaborannpx uw onpobonpanHHx B Mn- 
cTrutyte dusnKun seman AH CCCP. 


§ 2, CTAHILUA B4-22 

Cranuna BU-22 Ona paspabotaua a nocrpoena B 1948 r. Ona npuMena- 
‘ach upu padotax Unctutyta dusuku demaa AH CCCP no sucoKkoyacroruoilt 
celicmuke B nepuon c 1948 no 1953 r. B ocHoBHoM ona yfoBueTBopaerT cchop- 
MYJMPOBaHHBIM BHIIle TpeOoBaHvAM, UpebABNACMEIM K BbICOKOYaCTOTHO! 
allapaType, UW NO3BOuIHeT perucTpupoBaT celicmuyeckue KOoNeOaHHA IOUBI 
¢ wactotamy oT 70 xo 200 ey, a B HekoTOpHIX cay4yanx uw BHIMe. Heo6xoxumo 
oTMeTuaTb, uTO B Mucturyte dusuKn semam AH CCCP 3a yxkasannnii nepuoy 
Oba paspadoTana alimapaTypa, Mo3sBomAlouad perucTpupoBaTb u Gouree 
BHICOKHe YWacTOTH, HO B HacTOAUeH cTaTbe OHA He paccMaTpuBaeTCA, HO0- 
CKOIbKY OHA MeHee BaKHA JIA pa3sbefounol MpakTUKH. 

Cranuusa BU-22 coctont u3 celtcMOMpweMHUKOB, YcusUTeell WM OCUIEZO- 
rpada. Kpome Toro, ona uMeeT Bce ycTpolicTBa, HeOOxOAMMBe AA KOHTpOIA 
padorn OTeIbuEX ec y3u0B. B oramune oT cTaHapTHEXx celicma4yeckux cTau- 
uH B KOMIVIeKTe 9TOH allapatyphl OTCYTCTBYeT CMECHTEJIb, a TAKKE ABTOMA- 
THYeCKHH WM WOUyaBTOMaTHaecKHu peryuatopH amusutTyy (APA wu ITAPA). 

Celicmonpuemnuku. B kKayecTBe ceHicMOIpHeMHHMKOB Ha cTaHuMH BU-22 
HCHOMb30BaINCh cTaOusbybIe oeKTPOMMHaMMGecKue celicmorpady COTIC 
C JCKTPOMarHATHBIM 3aTyXaHUeM, HAaCTpoOeHHbIe Ha COOCTBeHHYIO 4acTOTYy 
do ey [44, 15]. 

22* 
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Yeusumenu. Youuutem ceiicmmyeckoii craunau BU-22 upectapaawr 
COOOH FeTHpPeXKackayUble YCUANTCAM Ha COUPOTHBACUMAX C JIBYMH pesoHaHc- 
IbIMM PAIbTPaMHU, NePBEi 13 KOTOPHIX B Vell CeTKIE BTOPOTY Kachajla BbILO- 
HUAeT POIb OUIbTpa HAAKHUX YWaCTOT, a BTOPO!T B eM CeTKU TpeTHerO Kac- 
Kayla — ribTpa Bepxuux wactot (pur. 1). Hyrem pasanquoit pacerpoiiKr 
OMNOTO KOHTYpa OTHOCHTCIbHO APYTOTO MOsKHO TOcTYUNTh pL TCTOTHbIX 
xapartepuctuk (dutptTpaimi). Ha dur. 2 wpnsoyates uan6oace aaero 
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Dir. J. Yaerorupre xapakrepuctimsy yore. BU-22. 


HCHOMbZ0BaBINHCCH Tpit padoTaxX WacTOTHBIC XapakTepucTHURE yersu7reaeli 
BU-22, a Brad. 1 — Hx oOcHOBHBIC Mapametppl: f,,., — wacToTa, Wa ko- 
TOPOH WYBCTBUTCIDHOCTh MAKCHM@IbHa, Tak HasbiBacMan pesouaHciasl ua- 
crotTa, f,, — rpannuiad yactota zeporo cpesa, Af/f,,. — OTHOCHTe.IhHast 
WwMpiuHa Wosochl Uuponycenanus, Af — adcomMoTHaA INMpHHa WOCIOCH Inpo- 
uyckanus, A — noohbdmment yeusenus, SS, — KpyTu3na acnore — cpesa 
yacTOTHOH XapakTepucTuku B yeuMOemax wa OKTABY. 

Hak BHJUIO H3 PaCCMOTPeHHA UACTOTHBIX XAPAKTEPUCTHA, JEP MBC CHHBEX 
na dur. 2, M WX TapamMerpos, mpuBeseHHEIx B TaON. 1, yom TeN ¢CTaHI 
BY-22 nosnonHIOT perucTpHpoBaTb BONHEI C YaCTOTAMU B allasvue oT 70 
mpumepHo jo 200 ey. KpyTusna eBHIxX cpe30B 4YaCTOTHBIX XapakTeplicTuk 
KouedsetTcaH oT 20 yo 36 06 HaoKTaby. Kpyti3ira npaBbix cpe30B KOTCOICICS 
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1 I i 80 67 AD 103 o6 
can 115 70 80 106 . 30 
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ee | 118 87 60 115 24 
tae 160 122 70 120 20) 


B oUpegedax Jo—iS d6 1a oxsany. Ppanmuupre GacToTsl cpe3s0B WaxoyATcH B 
Jranazone uactror ot 67 jo 122 eu. 

OrnocuTe1bHad INTpHiia MOJIOCh IpOMycKanHnA u3sMeuAeTcA OT 49 Wo 100% 
Kooppuigent yenicnna yconsmatera Koucbsetca oT 103 yo 120 06. 

Ocyuasoepad. Jha peructpaymu celicmMmyecKkax KouebaHun B CTA 
BU-22 menospsyeten ocmitaorpad tina «Ceod@usnKa» [16], mpugem jas 
HNOBHINICHIA TOUHOCTH OTCUCTA BPeCMCHH BCTYIWICHHM BON, MapkupoBka Bpe- 
MCHIE T1poH3BoxuTcsa uepes 0,005 cer, a ckOopocTh ABusKeHHA goTtobymaru 
Bb BaBUCHMOCTIF OT PCrMCTpPIpyCMbIx YacToT H3mMenHAeTcA OT 0,6 no 1,5 s/cer. 
Cropoct,h j.wusKeunA OyMari MCHACTCA WYTCM H3MCHCHHA HallpAMenuuA Wa 
MOTOpe JCHTOIpoTAMHorO McxXanu3ma oT 12 fo 24 6, coOcTBenHaH YacToTa 
HCHOM_3SYCMBIX TAaILBAnOMeTpOB 200 24; B HEKOTOPEIX CJ1y4aHX NMCIHOb30Ba- 
auch ip GOdee NH3KOUACTOTHbIC TasbBaHOMCTPHI C WacTOTOH CcoOcTReNIbIXx 
Koncbannit B 130 ey. 


$3. CEACMHURCKAAH CTAHITHA CBU-24 

Crautus CBU-24 ot craunna BU-22 otnmaactca TeM, UTO ABJIACTCH YUI- 
BeEPCaAMbuOH CTAHIWICH: CBOHMM YaCTOTHBIMA XapakTeplicTHukaMH Ona Tepe- 
KpplBacT jama3son uactot ot 30 jo 200 24, T. e. ABNAeTCA OHOBpeMecHHO 
IL BhICOKOTACTOTHOI 1 cpeHeractoTHoli. Crannua oOnajaer Oonee BricoKolt 
PmibTpyIomeif cuoco6nocTho, wem craumaa BU-22: Kkpytusna AeBHX Cpe30B 
TaCTOTHBIX XApAKTepHCTHK ycusutTenma cTanuuwa CBY-24 KoncOmerca B Mpe- 
feaax oT 30 to 40 06 Wa OKTaBYy, B TO BpemMsa kak y cTauman BU-22 ona Ko- 
TeOaeTcA B upeferax 20—36 06 Ha OKTAaBy. 

Amnapatypa ctanyun CBU-24 odsafaer OO0LMUMH BO3MO;/KHOCTAMHM JIA 
H3MCHCHLA H30upaTCAbHOcTH 1 paspelialomel cmocoOHOCTH, 4YeM allilapaTypa 
ctanman BU-22. dro o6bacuAetTcaA TeM, ITO B CTaHIME CBU-24 mmpuna WOJ0CH 
HpOWYCKaHIA MOSKCT H3MCHATLCA B GOAce WIMpOKUX Upewentax, 4eM B CTAHIMEH 
B4Y-24. Kpome toro, anmapatypa ctanunu CBYU-24 obsanaetT Gonee BEICOKON 
IW{CHUTUYHOCTBIO MW cCTaOMMLHOCTLIO WapaMCTPOB BO BpeMeHH, YeM allllapaTypa 
ctantun BY-22. 13 Kkomnaekt anmaparyph ctauyun CBU-24 sxoqat Bce y3Jibl 
cTaljlapTublx crauuai, kpome APA a APA. B otawaue ot cranyun BU-22 
ONa IIMCCT CMCCHTeIb, coOpanHnli m0 cranyapTHol cxeme [16], c Koadpurn- 
CHTOM cmMeclmenuA, paBnbim 15, 25 a 40%. 
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OcTaHOBUMcA Ha ONMCaHHM OTANUNTeENBHEIX OCcobeHHOCTeli OTLEMbHEIX 
y3I0B anlapaTypbh cranmun CBY-24, 

Ceiicmonpuemnuku. B Kauectse ceiicMonpueMHUKOB Ha cranium CBU-24 
HCNOMb30BaIMCh celicmorpadm COJIC m CIIM-16 [14, 15] ¢ uacrorcit cob- 
CTBCHUBIX KOTeOaHHn nopagKa 30 eit. 

Yeusumeau. YeurutTemm crannun CBU-24 (pur. 3), kak wu youautean 
cranunn BUY-22, mpeyctapanior codoii weThpexkackajluble peoctaTHHe ycu- 
JINTeIH C pa3sqeIbHBIM ToKacKkaquyIM untanuem. B otawune or ycumnreseit 
cTanunn BU-22, rae ucnomb3ywTCA BELICOKOYACTOTHHe Mentoun 1852 (G74), 
oOnaqalommMe CpaBHuTeIbHO OoubMuM pas6pocoM MapamerpoB u MItKpodor- 
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(Div. 3. Tprmanimmanbyasn cxema yeousuiteas cranmit CBU-24, 


HbIM aPPeKTOM, B ycHuNTeIAx crapyun CBU-24 ucnompsyiotca Gonee cra- 
OMJIbIbIe WaMItbl: B TepBoM KacKaye — 6@5, Bo Bropom 6H9, B rpetbem u 
uUCTBEPTOM KacKaylax — Zamna 6H8. 

Koapoumnent ycusenna ycusautenei crannun CBU-24 nuxe Koappu- 
Menta ycuslenwwtA ycuauteren cranmimM BU-22 na 6—1206; kak m B ycuan- 
Tenax cranmiu BU-22, perynuposka uyRBcTBHTeIbHOCTH B ycuuuTenAx 
CBU-24 crynenyatan, KamnOpoBanHan H ocymecTBAAeTCH MOCpesCTBOM CTy- 
eHyaToro Tepeksouatenta Ha 10 nowowKeHn, BMeCTO TepekaouaTeIA Ha 
Oo TomoKeHMit B ycuauTenax BU-22. Kanu6ponka uyscTBuTenbuOCcTH ycousH- 
Teel HW KaHaJOB B WCOM OCyIlecTBAKeTCA 10 cnocoby H MeTO_NKe, omMCaH- 
HpiM B [47], 

jt ocymecTBIeHNA PUALTpayun B ycuauTenax CBU-24, Kak wu B ycH- 
auterax BU-22, uclolb3syoTca Ba pes0HaHCHBIX KOHTypa, C TeM, OJHako, 
CYNIECTBEHHBIM OTIHUMeM, 4TO B ycuuHTenax CBU-24 onn o6a BKUUeHEI 
B lelb C€TKH BTOPOrO Kackajla Il CBA3aHBI Mey coOol compoTuBAeHiem 
Bol KOM, B TO BpeMA Kak B ycusuTenAx BU-22 konTypH BKIOYeHH pasqeAbuo 
B jell C€ETKH BTOPOro M TpeTbero KackayoB. Hpome Toro, B ycHAMTeIAX CTaH- 
yun CBY-24 ucioupsylwrcA ceKIMOHMpOBaHHBe pocceu, a B yCHAMTeIAX 
cTanuHnM BU-22 — onnuodute. 
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CnapeHnoe Bkm04eHHe KOHTypoB B cranimu CBU-24 nu ceklmonupoban- 
ube fpoccenm o6ecneunpaloT Ooubmon Hadop YacTOTHHIX XapakTepucTUR 
Cc MepeMeHHolH wupuHOl nONOCH MponyckauuA B [MawasoHe cpeyTHHX UH BBI- 
cokux wacrot. W3smenenne Wupaubl WONCCh! WpolycKaHHuA B Yycu.INTeIAX 
CBU-24 o6ecneumBaeTcA 3a CY¥eT OTHOCHTeEILHOM paccTpOHRH KOUTYpoR, 
BXOJAIINX B PHABTpyOMLylo Aueliky. Cnoapenuoe BKAWYCHMe KOHTYPOB 3Ha- 
YUTeCIbHO TOBHIMAeT CTAOUIbHOCTh aMUIMTYAHO-Pa30BHX XapakKTepuCcTUk; 
KpoMe TOTO, CyM[eCTBeEHHO yUpoljaeTcH Upolecc @asupoBanua ycusuTetel, 
UTO UMeeT GObMOe 3HAYeHHE pM WepwosMUecKMUX WpoBepKaX WM HacTpouKax 
almapaTypbhl B NOWeBLIX yCJIOBUAX. 
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Mur. 4. WacroTrHble xapakTepHcTHKA ycuNTCHew crannua CBY-24. 


Munnprpanny: 2— mnpoKonomocnan; 2 — 1—1 (CU) — 1,0; 3— 1—1 (BY) — 9,5, 
4 — 2—2 (OU) — 1,0; 6 — 2—2 (BY) — 0,5; 6 — 3-3 (BU) — 0,5; 7 — 4--4 (BU) — 0,8. 


YVacmomuole xapakmepucmuku ycuaumesett CBY-24. LB ycumnreasx 
CBU-24 mpesycmotpeHbl weTEIpe cTeneHu ubTpatuu B oOwacTu cpeHNXx 
W BBICOKUX WacTOT, pasiMIawmlMech MexKTYy coOoH rpaHu4qHbIMH 11 pe3soHaHc- 
HbIMH wactroTtamn. B oranuue oT ycuuutreneli ctannun BU-22 8B yenunnrenAax 
cranuua CBU-24 umeetcA WMpoKONOocHaA YacTOTHaH XapakTepHcTuKa 
c momocol mpomyckaunsa oT 19 No Gonee 1000 ey. 

Iupuna nouoch MponyckaHuA Ha pasIMIHEIX PUAbTpamAAHX, KAK YKasbl- 
Baloch BBC, peryAHpyeTcA CTeNeHbIO paccTpoliku KOHTypoB. Ha karKjioit 
(UIbTpalun HMeeTCH YeTHIpe CTCMeHM PaccTpOHKM M COOTBETCTBEHHO 4eTHIpeC 
pa3IM4HBIX CTYNCHM JIA H3MeHCHHA INMpHHbI WOAOCHI Upouyckanua. Cynyecr- 
BCHHO OTM€THTb, UTO C YBCMMICHHeEM DIWPHHEL NOJOCH MWpolycKkaHuA u3Me- 
HATCH JIMUIb FacTOTa WpaBoro cpe3a, MAKCHMYM YacTOTHOM XapakTCpuCcTHRU 
We3HAdUTeIbHO HWepememaetcA B OONacTb Oosce BBICOKUX YacTOT, a YacTOTA 
HeBOrO Cpesa XapAKTePHCTHKA MOUTH OCTacCTCA HCH3MCHHOH, B TO BpeMA Kak 
B ycuuuterax BU-22 nw3mMenenne WMpuHE NOMOCch WponyckKanuA Biever 
3a coOolt 3HAUMTCJIbHOC CMCHICHHUG pe30HaHCHOM 4acTOTH. 

Ha dur. 4 UpuBoxATcAH OCHOLHBIe BbICOKOWACTOTHBIG XapakKTCpHCcTHUKA 
ycururencit CBU-24, a B Ta6a. 2 wx Napamerpst. 

Kak BuHO 43 paccmoTpeHHA dur. 4 u TaOn. 2, BEICOKOWACTOTHBIe Napak- 
TePUCTHKM YCuUIUTeIeH MepeKkpblBaloT WWalka3s0H YacTOT OT 80 no 200 ey, 
T. @. Takoli me, KaK uM Wuana3s0H ycusuTeneh cranuuu BU-22; mupuia io- 
Nochl WpollyckanuA MowkeT u3aMeHATEcA OT 30 jo 170%. Kpytu3sna epprx 
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TaodOsaniga 2 





Af | 2 
PibTP arly foes? eu frp et / | k, 06 S 
: pes 

EET SEESEESEERnE 

1—2 99 84 60 100 36,0 

1 — 4 80—200 79 170 102 36, O 

2—- 2 112 100 30 103 39,0 

3 — 3 150 130 45 105 30 

A — 4 190 450 40 108 30 


cpe30B MenseTcaA B Upesctax 30—39 06 na oKTany. ApytTu3na mpaBbrx cpc- 
30B XapakTepucTHK MeHAeTCA B Ipesenax 10—21 06 na oKTaBy. 

Ocyuaaoepagd. Kak uw na crannuu BU-22, Ha cTaniun CBU-24 ncno.1b- 
3yeTCA oclmiuorpad Tuna «leohu3snka» ¢ ralbBaHOMeTpaMM, HacTPOeCHHBIMH 
Ha wacToTy coOcTBeHHEIX KoeGaHmii B 200 ey. B HeKOTOpHIX Cy yaHX MCHOAB- 
30BaMCb TaibBaHOMeTpL c YacToTOM coOcTBeHHEIX KoueOannit B 130 ey. 
Ilan NOBHILeEHHA TOUNOCTH OTCYeTA BpeMCHH, MAPKMpPOBKA BpCMeHH MpoLs- 
Bnogutca wepes 0,005 cex, a peructpalwaA celicmuaecKHx KoNeOaHH MpPOH3BO- 
TUTCA pw cKopoctH jwikenua mentTH B O,6—0,8 m/cex. Wyrem u3sMencuua 
HalpsMKeHUA MOTOPA JCHTOMpOTAKCHHOTO MeXaHW3Ma OHA MOMKCT OBITb ;10- 
Benena TO 1,0 m/cex. 


§ 4. CPABHEHHE OUJIDTPYIOMEN UW PA3SPEINATOWIEH 
CHOCOBHOCTHN CTAHILNA BU-22 WH CBY-24 
HW CPEJIHEWACTOTHBIX CENCMHMUECKHX CTAHIAM THUA 9X0-1, 
(HAJAM» WM «TEO@OU3SHKA» 


Kak yKas3biBasocb Bhiile, B nepuog c 1946 no 1957 r. merogom BUC Oni 
NpoBejeHE GoAbliMe paooTH B pasiM4yHXxX paiionax Halleli crpaubt. Padortsi 
BeUCh HO BHCOKOYACTOTHBIM Mo,u@ukKanHAM KMIIB uo MOB. 

Tlonpo6uo0e onucaHue MpoBeyeHHEIX paOoT MO*KHO HaliTH B OTYeTAX 10 
oTHM padoTam, Xpauyamuxca B dontax Wucratyta dusunn dsemau AH CCCP, 
a Takoke B page crareit [2,4—6, 18, 19]. Hume OynyT UpuBesenb HeKoOTOpEIe 
HocTpalun, XapakTepusylouye padoTy omMcaHHOH BHICOKOYAaCTOTHOI all- 
1apaty pl. 

RMUB. C 1947 no 1952 r. Opa mposeyzentt padotH mo mMetoxy BUC 
RB palionax, rie reosoruyeckoe cTpoeune XapakTepl3ycTcA BCPTHKaIbHOT 
cloucTocTbIo wopog. Lle1bi0 padoT ABANOCL OKOHTYpUBaHHe, Tpaccl pOBaHnc 
Ww jleTabHoe pacwWieHeHNe 30H C BePpTUKaIbHbIMH KOHTakTaMu. Derqenennc 
HM TpaccHpoBaHue TakHX 30H MpOBOAUOCh NYTeM KoOpperAluN oT UpopussA 
K Wpoduso jlwHaMMyeckux ocoOeHHOCTeH CeHCMM4YeCKUX BOVIH, oOyCTOBIeH- 
HBIX BCPTIIKaJbHO-CJIOHCTHIM cTpoeHuem cpeypt [2—5]. HWpu taxol metoquKe 
ipopeyeHaA padoT pellaiomec 3HayeHHe UpwoOpetaim paspelmaiomaa i 
PUIbTpywomad cmocoOHocTh peructpupylmel celicmu4yeckoH allmapaTypbl. 
lip paOorax UucHONb30BaINCch BHICOKOWACTOTHAaAA celicmMuyecKkad cTanluA 
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Mur. 5. WpnMepnr ceicmMorpamM, TouyuCHHbIe Up NOMOWH ceit¢CMaYeCKUX craHHHn BU-22, OXO-1 


CpaBneltte CeHCMOrpaMM ThOKasbiBaeT OONeEe BNCOKYIO PaspeHlAIOIL yIoO 


BU-22 uw cpemHeyactoTHBIc cranfapTubpe cranyuun 9XO-1 [20, 21] 
«(Anaim [21]. Paborn seruch upm nabsofeumaAX Ha HOolepcuHHX MH Tpo- 
ONIbHBX WpopuUlAX C paccTOAHMemM Me?K}Ly celicmolpnemunkamu B 10 
[2—5]. J\1a cpaBHeHua paspcilawmel u duaLtTpyiomeli cmocobvocTu 
celicmuycckol ctanuuu BU-22 ¢ paspemanwmeli mu mhuabrpywmel cnocob- 
HOCTbIO CpeMHeEWaCTOTHBIX CelicmuyecKuX cTaninli OXO-1 a «Mana una dur. 5 
u 6 UpuRoxaTcaA UpuMepsl celicmorpaMM, WOJYYeCHHBIX ITHMMM CTAHIWWAMI 
Ha OMHOK UW TOM #Ke ycTAaHOBKe cciicMorpagdob UM pH OHOM It TOM 7#Ke WYUKTC 
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u CY ({Imaii), 4a ofmot w Tou we ycTAaHOBKe H 3 OMHOTO H TOFO 2K HYHKTA B3pPHIBA 


CHOCOOHOCTh cTaunHH BU-22 no cpaBHeHulo Co cTaHitiamMn OXO-1 w CU (Mma). 


B3phtBa. CelicmorpaMMbl Ha ur. 5 WouyyeHbl pu caexylomux ycuOBMAX: 
Ha cTanyquu BY-22 ncnorb30Bantach duibtTpannma 1—1, mMelomjad MakcuMyM 
“YaCTOTHOH XapakTepucTuku Ha yacToTc B 80 eu, Ha craHimM IOXO-1 huast- 
panua 1—4, umMeloujan MaKcuMyM ua yacTote 80 ey, a na craniun «Anaip 
wylebpaA uwIbTpaluA, UMelomjasA MakCUMyM Ha YacToTe B YO ey. 
CelicmorpamMmpl Ha (bar. 6 Homy4denH: na ctantqun BU-22 na puxprpayuu 
{—3, umeiouleii MakcuMyM YacTOTHOH xapakTepucTuKkM Ha 4acTote 150 ay, 
a Ha cTanuun «Maat» — Ha HyeBouw hdunbTpaluu, uMerwulel MakKCUMyM Ha 
yactote 90 2y. Hak BuAHO 43 CpaBHeHMA CelicMorpaMM Ha (ur. 5, upa DOMOM 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


348 ALA. Meaauyd, U.C. Hlunuaun 





almapatyps celicmayeckoit crantau BU-22 ynaetca peructpupoBaTh Oosee 
BAICOKOWACTOTHEIG KOMMOHEHTH KoseOaHun noYBH Ao 100 2y Ha uK (—4790)— 
(—4740) smecto 50 ey na crauymAx OXO-1 uo «Manali», xoTA MakcuMyM 4a- 
CTOTHBIX XAaPAKTeEPHCTHK, OPH KOTOPHX MWpoOuUsBORMTach perucTpalwA Ha 
cranumax 9XO-1 u «Manai, naxoxutca an6o ua TOM we 4acroTe (OXO-1), 
«m60 B oOnacta 6onee BHIcoKUX uactoT («Manali»), dem MaKCHMyM 4acTOTHOH 
XxapaktTepuctukn BU-22. Jto oObACHHeTCA TeM, YTO KpyTU3Ha JIeBoro Cpe3za 
YacTOTHHX XapaKTepuCTUK celicmuyeckoli crannun BU-22 Oonbme, 4wem y wa- 
CTOTHHIX XapaKTepUCTHK Ha3BaHHHIX cTaHyuH. lo wie MO;KHO BUZCTb H3 pac- 
cMOTpeHuA celicMorpamM Ha ur. 6 (cm. mk 5990—6090). 

PaspellleHHoctTh 3anucel, NOTyYeHHEIX cTaHMev BU-22, Bbritie, ueM pa3- 
pellieHHocThb 3aluceii, DOLyweHHHIX Up MWOMOMM allapaTypbl cpewHewacTor- 
HX cTaHiui. Baarogapa sTomMy Ha celicMOrpaMMax, NOMyYeHHbIX pu I0- 
mMoImM cTaHiua BU-22, yaaetcaA oTMeTUTb Jake claOble M3MeHeEHHA ;\IHaMH- 
WeCKHX OCOOeCHHOCTe BOJH, KOTOPHIe Ha 3aNMcAX APyFuUX cTaHIN BHIPAACHes 
HefocTaTOWNO YeTKO. ITO BUHO U3 CpaBHeHuMA celicMorpamMM wa (ur. 9 
(nx 4790—4730) um ceiicmorpamm ua dur. 6 (ux 5990—6090). 

MOB. Ilpu nomomu anuapatypHt ctranyuli BU-22 nu CBY-24 » uepuo; 
c 1954 no 1957 r. Ohm MpoBeyzenH paOoTH MO MeTOJyY OTpaAKCHbIX BO.TH 
B pa3iMunbx paiionax Pycckoii maaTpopMsl c Werb¥ paspadoTKH MCTOAMKU 
IOHUCKOB HM pa3beqKH WOMOruX CTpyKTyp uM B paltonax I puyepHomopcrolt 
BIANMHEI C WebIO U3YYCHHA MpPApOAL] MHOTOKPATHEIX OTPasKeHHbIX BOJH HW 
paspaOboTKu Mep OopbOn c HuUML. 

B pesyabtate pabot ua Pycckoit naatpopme [6] Ona ycranoBacna Were- 
cooOpa3HocTh IpMMeHCHHA BEICOKOWACTOTHOHN alnapatypbl JIA periucTpalyy 
BLICOKOUACTOTHBIX KOMIOHEHT OTPAKCHHEIX BOJIH, COOTBETCTBYIOMNHX rpany- 
aM pa3jesa, 3ateralomuM na riyounax H==1,5+2,0 Kk. bao ycranoBieno, 
4TO Ip perucTpalluM BEICOKOUACTOTHBIX KOMIIOHCHT BOJIH CYD\eCTBeHHO Mo- 
BHIMAeTCA PaspeCHICHHOCTh 3alhcelt, B OOUbMeH CTeHeHH MOLaBAIOTCA HU3KO- 
WaCTOTHHIe HeperyApHble M peryAAPHbIc BOAHBI-MOMeXM, 4eM Hpu perucTpa- 
WM BOUH cCTaHyapTHOoll cpeqHeyacToTHOw celicmuyeckoll anulapaTypou. 

Ilna uduocTpalun yIyulleHuA pa3pelieHHOCTH 3allMceh Mp MCHOb30- 
BaHHM BCOKOUVACTOTHOHM alllapaTypbhl AJA perucTpalluu OTpa?sKeHHbIX BOTH, 
110 CPpaBHeHHIO C 3allHCAMM, MOYYCHHHIMH UpH NOMOMIM CTaHapTHOH CcpeHe- 
yacTOTHOH alulmapaty pb Ha pur. 7, WpHBOATCA celicMorpaMMHl, NO ydeHHble pH 
Tomomm craumun BU-22 n«Peopusnka» na ofHOli M TOM mae ycTaHOBKe celicMo- 
IPWeMHUKOB HW M3 OJHOTO H TOrO 7K WYHKTA B3pbiBa. Ha cranumn BU-22 ue- 
Houb30Batacb *unbtpanua 1—2 (makcHMyM YacTOTHO! XapakTepncTHKUM Ha 
115 ey), a na cTrantun «Peopn3 inka» Hy 1eBad MUIbTpalaA, UMewollan MAaKCIIMYM 
yacTOTHOH XapakTepucTukn Ha wacrote 90 2y. Kak BuyHo 43 paccMoTpeHHA 
TUX celicMorpaMM, Ha 3anucax BU paspermlienbl M1 4YeTKO BbILeIAIOTCA BOJHBI, 
cnelyiomue pyr 3a jipyrom c unNTepBatom Bpemenu B 0,02 —0,03 cen 
(pur. 7,a); Ha zamucax xe CU croasb ObicTpo creqyloujue Apyl 3a {pyroM BOWHEL 
He pa3pelaiorTcs, M OHM perHcTpUpyWTCA Kak clAOMHOe MHTephepeHMoHHoe 
Kome6anue (pur. 7,6). 
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Our. 6. I[pHmMeppl ceicMorpaMM, TOsJ1YYCHHBIX Ha jLBYX PunbTpanwaAx cranmnH BY-22 nh 
Ha craumnu — CU (Ilaaii). CeicMorpaMMBl MaocTpapyloT NOBHIMICHHYyIO QHJIbTpyIOlyto 
cnoco6HocTs cranyuwn BUY-22. 
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Mur. 8. II[pumep celicmorpamn, HJWHOCTpHpylouiMve CHOCOOHOCTh BEICOKOUACTOTHO! 
annapaTyPhl NOABIIATL HU8KOYACTOTHEIC BOJHEI-NOMeXH. 


/\1a uamocTpayun cniocoOnocTu BECOKOUAacTOTHOIt aunapaTypbht iWojjap- 
ATH peryApHble BOMHI-NOMexu Ha dur. 8 u 9 npuBo_ATCA cooTBeTcTBYyIONUIe 
ceHCMOrpaMMBI. 

Ha hur. 8upusogzatca ceMtCMOrpaMMHl, NOJyacHuble cranimamy BU-22n«leo- 
(Pu3nka» Ha ONO w TOM +e ycTaHOBKe cCeMCMONPMCMHUKOB HW 3 ONHOLO U TOFO 
Ke NYHKTA B3pHBa. YCHOBUA HACTpOMKM alMapaTypbl Takue we Kak WU Ha 
Mpewsitymen umnoctpaymu. Kak spoyqHO u3 paccmorpenua droll Pury pH, 
B HHTepBase Bpemenu 0,40—0,6 cex na 3allmcax cTanumn «(Peomusuka» peructpu- 
pyeTcH HM3KOYaCTOTHAA BOUHa-OMexa, UNTephepupyoman c oTpaskennoil 
Mo1e3HOu BOAHOM Ha BpemMenu oko. 0,6 cex. Tloxpobuntii auann MaTepualoB 
HOKasal, YTO BOAHA-oMexa MpepctaBadet coGoli oOMeHHyIO IpenoMAeHHy1O 
BOMHY, PACMpOcTpaHAMMYyOCA BOUL rpanuibl Kak MoMepewHan Bona [18]. 
M3-3a atToli untephepenyum 3aTrpyquena Koppenauna OTPpaxKeHHOH BOJHEI 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 
















é re os : : 5 : 


I. P-# pitam 

a Fenuvecnua 

L ml MBN 
»  Q=Q0 ne, N=28M 
wk fp 13.8-16,1 
and 

| Yybemde. 7 
gy 

: 1957 @. 

$ 


oe 


% 


¥ fem pee 
or ‘Pemuvecnua 
fet M8 45 

| Q>20K8, h=28M 
: aK lip (38 -16.8 
[ @t-2 

bon Meet? 

‘ By 

4 1957 2. 


sy or oe pi OT PAAKeCHHbIC 
Mur. 9. Wpumepnt ceiemMorpaMM, H.1Toctpipyionine CMOCOOHLCTh BMCOROUACTOTHOH aNMApaTyph NOTABIATH MHOTORPATHHe — OTPé 
ROJIHDT. 
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Boiconouacmomnaa cetiemureckasa annapamy pa Joo 








(pur. 8,a). Ha celicmorpamme cranunu BU-22 Bonna-momexa MOUTH NOMHOCTHIO 
nojapiena, MW OTpaskcHHaA BOMHA BapericTpupoBana UpakTuyecku B UH 
CTOM BHC. 

Ha ur. 9 mpuBonatca mpumepbi ceiicmMorpamM, NOJyuecuHEIX na omnoil 
H TOW KC YCTANOBKC HW HB OHOFO I TOTO *KC TYHKTa B3pbiBa cranunAMH «1 co- 
dusura» nw CBU-24 np pabotrax B Upnueppomopcxoii puaynne ¢ neBIO M3y- 
WCHOA WpUpOAbE MHOrokpaTuHbIX BoTH. Ha crannun «Peodu3suKkay> ucnom30- 
Basach @itbtpatua D-4, uMciomlasA MaKCUMYyM YacTOTHO! XapakTeplcTHKU Ha 
"aCTOTC BOO ey, a Ha cTantmM CBU-24 duabrpanua DP 1—2, uuciomaa mMak- 
CHMYM WacTOTHOH XapakTepucTukM Ha yuacrote B 110 ev. Auann3 mate- 
puagson, TOuyICHUubIX B esTomM pallone [19], mnoKazaz, aro Bce BOTHDI, 3a- 
pernctpHpoBannnie na cranium «Peodu3snka> Ha BpemeHax OObIIMX 4eM 
1,40 u 1,27 cex, aBUAYOoTCA ROsHaMU MHOTOKpaTHbIMH. DB To xe BpeMaA Ha 
cranumn CBY-24 na coornercrnywmmx Bpemcnax perncTpupylorca, Kak pa- 
BH.10, TOUIDKO OHOKpPaTHbIC OTPayKeHHbIC BOJHBI. 


3AK JIOQDWEHHE 


IIpnnepenbt tpc6opanusa, KOTOpbIM jlONsKHA OTBeYATL BbICOKOYACTOTHAA 
amnapatypa. /laHo KpaTKoe oltcanue j{ByX THIOB BBICOKOUACTOTHBIX CTaH- 
wai. Padota stux craninii WpouamtocrpupoBana celicmorpaMMamao, Nouy- 
YCHUDIMM B pasIMUHAIX CCHCMOreONOrMmyecKuX YCOBHAX pm padoTax m0 
BEICOKOWACTOTHBIM MOAMPUKAWMAM KOPPCTANWOHHOFO MeTOMa MpesOMIeCHHEIX 
BOM M MeTOMa OTpPaKcHHEIX BOTH, Anadu3 celicMmorpamMM HM cpaBneHwe ux 
C COOTBETCTBYWOIMUMH CeHCMOrpaMMaMH, THOJYYeHHBIMH Ha cpcjneuacToTHolt 
aliapatype, WOKa3sblBaeT, YTO BbICOKOWACTOTHAA annapatypa oOmanaecr bob- 
Wel paspemarmeit u durbrpywuelt cuocobnocts~. Ont pador no BUC 
HWOKA3biBaeT, ATO ONarofapA OSTOMY B pAe cryyaeB pu NoMOMM Takoli an- 
apatypbl YacTcA BbIAeAUTh OoMbINCe YACHO NOMe3ULIX BOIH, Oomee dpdex- 
THBHO HOMAaBNTb pasnoobpasnbic peryAApHble i HepPCryAAPHHIe BOJLUBI-N0- 
MCX, YM Ip HaOTIOJeHIAX CO CPCHHCUACTOTHBIMH CTAHWMAMM, UW TEM CAMBIM 
HOBBICHTb TOUNOCTL HW TeTambHocTh paoor., 
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A KAIF M WA HAY KR CEC Pp 


eee 
LTD LPY Hb HACTHTYTA OHUBUKU SEMIN Ve 6 (173) 


O.L'.Copoxmun 


MHOPORAHAJIBHbBI UMIY.IBCHBIM YIIbTPA3BYKOBON 
CEMCMOCKOII 


OnncbiBactcH ycTpolicTBO MN Upnnannn gelictBun BOCbMAKaHaNbUOrO 
UMUYAECHOTO YJbTpasByKOBOrO CeliCMOCKOHa, WO3BONAIONICTO OCYUICCTBAATh 
CeHCMOAKYCTNYCCKHC NAGMIOACHHA OANOBpeMcHHO B BOCbMH TOUKaX Hiecsenye- 
Mol Cpeybt. IlpnOop Mower OnITE UCTONb30BaH pit MO/CUpOBaHHU cevicMu- 
WCCKUX MpOUCccOB H YILTpasByKOBOM CelicMOKapoTame, a TakKe B pyrux 
oOUacTAX YJILTpasByKOBO ccilicMocKonnNM. IipuBojsitcn HuekoTophle ocuH- 
JOrpaMMbl, XapaktTepH3yiwmie pabory mpndopa. 


Vmnyabcube yIbTpa3sByKOBble MCTOZE B Nocaennne royxb!l NMOUyYInAH win 
pokoe Mpumenchine Npw MOfeNupoBannn celicmuyeckux mporeccos [1, 2] 
HW Up W3yyenun PuswKoO-MexaHMyecKUX CBOLICTB TOPHBIX NOpoy, KaK Ha OO- 
pasyax [3, 4], Tak m B ux ecTecTBenHOM 3aancranun [3, 5, 6]. 

Co3qaHo UCCKONIbKO KOHCTPYKUB AMIYIbCHBIX YtbTpa3sBYKOBHX celic- 
MOCKONOB-IIpHOOpoB, MO3BONAIOMMX W3yYYaTL BOMHOBLIE Wpolecchl, Bo3sHn- 
Kalomue B cpese Upa BosbyaeHun B Hell MMNYILCHEIM cHocobom yupyrux 
KOMeOannH yAbTpa3sRyKOBOrO JMalasona wacToT (WCCATKH W NepBbie COTHH 
KuNorepn) [6, 7]. 

Ojuako cymlecTByloMMe B HacTOAUIce Bpema celicMOCKOULL UOZBONAWT 
HaOMOLAaTh B Kab Lanubiil MOMCHT BOZHOBBIC Ipouecchl TONbKO B OHO 
TOUKe ncceyemol cpennt. Tlooromy, mocne oKonyanHnA uuKIAa HadmorennuM 
B OTOH TOUKeE UCcOOXOLUMO UpOH3BOAMTD NepecTanoBKy IPHeMUBIX HAL Uu3- 
AYTAOUIX DIEMEHTOB B HOBOE NOMOAKCHNC I CHOBA MOBTOPATL HaOmOeHHA. 
Taka MeTowukKa nuadmogennil, xoTta u YAOBICTLOpAeT TpcOoBaHuAM Upo- 
BCHCHHA HeEKOTOPbIX OKCICPHMCHTOB (HalipuMep, celicmmuccKoro MOJe IM po- 
Balna), BCe We coajlaeT pA, HeEYNOOcTR, TAAaBYbIM 13 KOTOPHX ABIACTCA He- 
BO3MOKHOCTh OJHOBPCMCHHOTO HaOHIORCHUA BOTHOROM KapTHHbE B HCCKOJL- 
KAX TOUKAX. 

Kpome Toro, cyulectByioT Takoro pojta JKCHEPUMCHTLI, LB KOTOPbIX TPy]uO 
OCYICCTBUMA Ht BOBCC HelHpHMeHHMa MeTOMKa nocuekoBaTeubuol me- 
pecTaHOBRH ItpHEMHUKOL NO OTHOWCHAIO K naayyuatTesio (yubTpasKbyKoBoli 
KapoTak CKBAKNH, UCHbITAHUe OOPa3sloB UpH oO/\HOBpeMeHOl! ux jed@opma- 
UHM WU T. jt.). 


23* 
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pe ptm om me mn rs 





B cpa3u c¢ oTuM, B oTMeNe ceifcmuyecKux MeTOAOB pasBeyKu Wucruryta 
Qusukn Seman AH CCCP pn 1957 r. paspa6oran M ucnbTau B adopaTopHbIX 
YCNOBMAX MHOTOKaHaIbHbIil MMITybCHbUL CcelicMOCKOU, TWO3BOTAIONIUH Mpo- 
HU3BONHTb WadsOeUNCe BOJHOBLIX NpOWeccok OFHOBpPeMCHHO B BOCBMIL TOUKAX 
u3yuaemoll cpenn. Ipudop momer IpUMCHATHCH Kak [IA M3yYTCHHA BOAHOBDIX 
WpOuCcccoB Ha MOMeIAX, TAK WU Up yYAbTpasByKOBOM celicmoKapotanie. B ua- 
CTOAMICHL CTAaTbC ONMMCHIBaeTCH ycTpolcTBO M puna JeHCTBUA BOCbMiatKa- 
Hadbuoro ecclicMocKoua; BOUpOCcH MeTOAUKH paboTol C MpudopoM lip pelienut 
pasin4nbix Bayqaa OyyT ocBReMICHbE B MOCTeYIOMMX CTAaThAX. 


$1. OBIE CBEMEHHA 


OcHOBNBIM OTIHUHCM OUNCHIBaeMOro CeHCMOCKOHa OT TpHOOpoB OTOTO 
tuna [6, 7] aBpaaeTcH Hanmaue B eM CXe€Mbl KOMMYTalul, KOTOpad ocyilecr- 


BILAeT NMOOUepeHOe BKIUOVeHHe KalasoB Ha BOF oOmero ycHMTeIA HW CHH- 
XPOHHOC C 93THM = cMmeInenne 


yw B dIICKTPOHHO-Jy4eBon 
tpyOKe ocuuddorpada. buta- 
rodapA 9TOMY yylaeTcA ocyue- 
CTBHTb HaOJIONCHHA B HECKOJIb- 
KUX TOUKAX  wccAeyemMou 
Cpeue. 

B mannom upu6ope mpu- 
McHeHa KOMMYTAIIMAH, UpH 
KOTOpOlt YacTOoTa TlepeK104e- 
HMA KaHaJOB 3HAYMTeEIbHO HH- 
Ke UACTOTH HCCC YeMEIX KO- 
ne6Oanuit. Hamgoe mepeks10- 
yeHHe WO3BOUAeCT HadmwOLAaTh 
HIpouccchl TOJbKO B  OJHOIt 
| rouke. IIpm jjoctaToaHoO BBI- 
| coKOM wacToTe MepekK0VeHuN 
: Ha 9Kpane TpyOKH yaeTcA Ha- 
: OmofaTh «cToAucey» w300parKe- 
) HHC BOJHOBOrO IIpolmecca B HC- 
| 
| 
| 
} 
| 
| 
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i U Be eye B octatbHom  mpwHnan 


JieHCTBHA CeMCMOCKONa CxoyeH 


CHROMA. 
PHYHBIX mpHOopos. 


Baok-cxema. Celicmockor 
cocTour 3 ByxX uacTel — OcHOBHOTO ycTpolicTBa mw UupuctabKu (dur. 1). 
B ocHoBHoe ycTpolicTBO BXOAT: 
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@ur. 2. Cxema ocwopsoro yctpoiicrsa ceiicmocKona 
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@ur. 3. Gxema KOMMyTalMM KaHasIon Hu Upe_BapuTenbHoro ycusuTena. 
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]. Sanatwmnii renepaTop co cxemMoli KOMMYyTauMn sy4da, cayKaruutr 
aA yUpabsenua padoroil pcex y3I0B celicMOCKONa H OCYMCCTBIAIOMMH KOM- 
MyTaluu ya. 

Il. lenepatophl uMIyIbcoB, Mpeua3sHayeHHble ANA BOsdyxtqeHuA U3.1y- 
yaTcleil, yapaBleHuA padoToH uM CHHXpOHM3alwu CxeMbl KOMMyTallMM Ka- 
HaJOB, a Take [IH 3allycKa CXeMbI 3aj,epsKKH. 





























| M 
ine HA 


Mur. 4. JiwarpamMMbl HanpAAKCHHIL B pasTHYHLIX CXCMAX HW Y31aX OCHOBHO!Y 
ycrpoicTBa celicmocKona. 





lll. Cxema sanepeKu, odccncumBaioman BpeMCHHY!O 3aflepaKy KYU it 
paspepTku celcmMockona. 

IV. Cxema scymcit pasneprku, CaysKamad JA TOpMsonTaNbHOH pa3- 
bhepTKU Jyda HW 3allycKka renepaTopa MapOK Bpemeult. 

V. Teucpatop Mapok Bpemeuu, UucoOXxojUMBbIT AA NaneceHwA Bpemen- 
Horo Maciitada. 

VI. Ocnosnoli ycnantesb, o6ecneaHBalwuH ycuseHuc cHTnalon i 
cMemcnHue wyua, nueoOxo7MuMoe pw KOMMYTAIMH. 
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VII. Baor ITCKTPOHHO-TyyeBOH TpyOKu,  oOecneumBaiomnit Bos- 
MOAKHOCTh BU3YaIbHOrO HaOAIOAeHHA M3yYAaeMEIX Mponeccos. 

VIII. Baor norauua, CHyHalai [IA NMTaHOA BCeX y3n0B cCXeMBI. 

Bo sropyto yacts, CMOHTHpOBaHHYW B Bue chelmaubHyoil pucTaBku, 
BXOJAT: 

H, — H, — usnyaarenn, Cly Kaine IA mpeoOpasopanua seKTpuye- 
CKaX MMNY1BCOB B MeXaHMyecKue KOUeOaHHA YIbTpasByKOBHX YyacrTor. 

ff, — 1, — upuemunxa, IpeoOpasylouwe Mexaniwueckne KonebanuaA B 
INEKTPUYCCKHE. 

IX. Cxema nommytainu KanaloB, OCYMecTBIAWMad mooyepe;iuoe ne- 
PeKJNOTeHHe IPMCMHHKOB Ha BXOL UpesqBaputembuoro YCHJIMTeIA. 

X. Ilpenqpaputreabunit yculateib, oOecheynBaiomnit HeoOxXOWMMBIM ypo- 
BCHb YCHJCHHA IPWHATHIX CHrHaoR. 

OcuoBHoe yctpoiicrro a MPHCTABKAa CBA3aHBI Me*KAY cobol TpexKUIbUbIM 
KOaKCHaJIbHBIM KaOeleM ¢ TpeMA HeCyIaME Tpocami. 

IIpusuanuatbuaa cxema celicmockona Upexctapyewa ua dur. 2 vw 3. 


$2. OCHOBHOE YCTPOMCTBO 


OcnoBHoe yertpolicrzo (bur. 2) Upequa3Hayeno maA1A BosbysKeHHA Kose- 
6aHnii, KOMMyTaluM wzyya uw uadsmonennaA HCCJICAYeMbIX MpoueccosB. Ocra- 
NOBMMCAH Ha pacCMOTpeHMH cro y3a0B, wepeqncneHHEIX p § 14. 

Sadawwyut zenepamop (I). SaqalomumM renepaTopoM sapimaerca CUMMeT- 
PHYHBIM MyIbTHoBHOpatop!, cobpannnit ua 4BouHOM Tpnoye 6H3II (/I,). 
Yactota Komebanuit, PeHepuapyeMEIX MYJIbTHBHOpaTOpOM, MOKeT MeHATHCA 
oT 20 no 100 24 nyTem u3smMenenua HOTeHIwala ceTOK 1aMl Up woMomM 0- 
Tentmometpa f,,. Wopma renepapyemnix Komebannii mpeyqcTaplewa Ha 
dur. 4,a. 

Sanaiomull MyabTusn6patop wepes AupPepenyupylomyio ayeliry Cy fas 
1 NowTynpowosumkosHe AuomH JITI-27 (7, u Js) cansau c peakcalMouHBbiM 
peje, coOpaHHbM ua cramue 6H3II ([,). Cxema storo pee umeer apa ycTou- 
TUBEIX COCTOAHHA HW MepeBoRUTcCA u3 OMHOTO B Apyroe UMITYIbCaMu, WocTy- 
WatomuMu yepe3 nenoury C,,R,.. 

Ha Bpxoge pene BosHuKalor BHIHYKTCHHbIe KONeOaHUA UpAMOYTOAbHO! 
(OPMEI © 4acTOTO BEBOe Gonee HH3KOU, YM OCHOBHAA 4acToTa (pur. 4,6). 
Takum o6pa30m B anHom cxeme pelaKkcammonHoe pese padotaer kak nemn- 
TCIb YaCTOTH. 

Ileppoe penxakcaumonnoe pete uepes Audpepenyupyimyo savelixy 
Cy,Rs. H MOyNpoBo_HMKOBLeE anogn , a I, coenuneno co BTOpOHM anao- 
rH4uHOH cxeMoH Ha JIamue JT,, paSoratomeii tare B pe*kxHMe enuTenA qa- 
ctoTH. Ilocneqosarenbuoe coexmHeune MY IbTUBHOpaTopa C ABYA TelntTeAMU 
TACTOTHI WOSROTACT MONYYMTh THU CBABAHHHIX [pyr c Apyrom koueOaTenqbuEXx 


= en. 

* Iloqpo6unte” creyenua o Teopun x pabote MybTHBHOpaTopoB x Apyrux cuenuanb- 
HBIX CX€M, IPHMCHCHHEIX B OMMCHBaeMOM CelicMocKone, MoMHO Hautu, Hanpumep, B [8, 
9] Mm mpyrux pa6orax. 
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Upolccca PaspHBHOTO THTA C UCPMOAAaMH KOACOAWMH, HAXOJVUMPMUCH B CO- 
oTuonteuni 1: 2:4 (bur. 4,0, 6, 6). Rasqpuil takoit Npouece B OTACIbHOCTH 
cosjlacr 7[Ra ypoBusa no Haupaaeumo: U,,,,u Uy,,.. Ecam cuomntb nm anaso- 
THUYUbIX HpONeccoOB © COOTBETCTBCHNO Pa3sUbIMH AaMIIATYAaMu UW Uepwosamn, 
HAXOJANUIMECH B CcooTHOoTUennM 1: 2:4 :..., TO Ha BIXowe CyMMaTOpa MO‘K- 
NO WOyaTD 2” Takux ypopancil. Ouernnyqno, pw CyMMMpobanUun Tpex Itpo- 
LCCCOB, Ha BbIXOZC CHCTCMBE MBI TNOWYIUM BoceMb ypoBunel. 

B omuecpipacmom celicmocKouc KoJcOanua ¢ MYyabTuBNOpatTopa u {\byX 
HLOIHTCICIE YAaCTOTHI, COOTBETCTBEHHO Yepes WorenwomMeTpht Ly, ft5, HW L5., 
CULYHKaIgHe JWI PCrYANPOBKA AMIVUITYJbL CKLajblBaeCMbIX KoucOaHui UW CMC- 
WeHILE YpOBUCcH, HeETOCpeACTBEHILO TOMAaIOTCA Ha TPH OTHCbHbIC BxXOAa CYM- 
MaTopa (cmecuTesta), coOpaunoro no judhepenyuadbuoit cxeme c oOmel 
KaTomuol narpy3sKolt R,, ua aamie //, i aeBoli MosOBNNe aaMitbt uly. Cyx- 
Mapublii Curuad, BU, KOTOpOTO WoKa3zaH ua Hur. 4,2, CuNMAaCTCA C NOTCHINO- 
metpa J?s. i HeMOCPeACTBEHHO WoslacTcH Ha BbIXOAHOH Kackad YCuANTC.1A 
celicemockona, oOccnucunBaA TeCM CaMbIM HeoOxofuMble CMeINeCHMA Jy4a. 

Texnepamopu umnyarccoe (11). C  odoux BbrxofoB MystbTuBAOpaTopa 
(auoyqn aamubt 7;) vepes Auddepeumupyrouue AICHKN Ci yltz, Ce3sRas ciun- 
MAIOTCH PaSLONMOAHPHbIC HMUYILCH, COOTRETCTBYIOMNWNe MOMCUITAaM Wepexojla 
CX€MbI MYJIbTUBROpaTOpa W3 OJHOTO KBasuycTOHYMBOLO COCTOAHHA B Apyroc. 
lMmiyasch mofatTcA na coOupatTeubuylW cxemMy, COCTOALYW 13 [ByX Mo-ly- 
NpowowHAKoREX wHo0B Ai u fe. [woe BKWOUCHEE TAKIM OOpa3zoM, YTO YC- 
pes codupatTescbHylO CXCMY MpOXOJAT TOUbKO UMIYJIbChI OTPHWATCAbHON 
Houwapuoctu. Tak Kak oTu HMNYUbChl NOCTYUAlOT Nooyepeyuo c anoya Wpa- 
Boro HW aeBoro TpHOsa Aamubl Z7,, TO Ha BbIXOJ|C CXCMbI OHH OYAyT C1ejOBaTh 
pyr 3a Jlpyrom ¢ wacToToH, By BOC OombMel, UeM OCHOBHAA FacTOTA MY-IbTH- 
BHOpaTopa. 

Takum o6pa30M, B KasakjibIlt MOMCIIT Hepcxojla MYIbTHBUOpaTOpa B NOkOE 
KBABLYCTOHTLBOe COCTOAHHC, T. C. 3B KarkJiblll MOMeHT Nepexoda CHCTeEMBI KOM- 
MYTALMM Ha HOBBIT yYpOBCHb, Ha BHIXONC COOMpPATCIBUNOIL CXCMBE MOMBNTCA 
KOPOTRHL OTpUNATeAbubut uMnyabe (ur. 4,0). 

Munysapenr c Baxoga coOmpaTcapHuoll CXCMbI Yepe3 CMKOCTH Cz, WojaloTc# 
Ha yCuJINTeIDUbi HW PasounBepeupywual KacKkajl, coOpanHbit Ha IeBoOlt 10- 
sopaue samubt /f,.. VYeudenuble AMHYALCH MNOOMUTCABHON MOJAPHOCTH, 
nojlalorcA na ceTKY TupaTpona /,, (TE1-0,1/1,3), 3aneproro oTpulatTedbybiM 
HWanpaAKeunem, chuMaeMbIM C /,,;. B MoMeHT Mpuxo/la MOUOMUTeEABHOYO Cy- 
CKOBOLO IMUyJIbea THpATpOH BaxKUracTcA, UW KoujeucaTop C,,, 3apHHteHHbIIt 
0 TIOMHOFO AHOMNOLO HAaNpPAVKCHUA, pa3spHkKaeTcA wepe3s NaMiy WM COMpoTHh- 
acnue /?,,,. Tlonysennsrit nonomurenbnsi ummyape (pur. 4,9) cHumMaeTcH 
¢ conpotiBaenus R,,, (100 o#) uw mojactcA 10 RadcO Ha yeTpolicTBO KoM- 
MYyTaMl KaHaJoB. 

Ilomumo renepaTopa KROMMYTAUM KanawOB Bajlawoltwe MMITY.LbCbI, CIUI- 
MaCMBIC ¢ CoOHpaTebuOil CXCMBI, Yepe3 CXCMy IpesABapUTebHO! BpeMCHHOH 
3aePRKH yUpaBAAIOT TencpaTOpoM uMTysLcon Kosdyaycnna. Upeypapu- 
TeIbHAN, BPCMeHNAA BagepAKA BRIOUCHA MeN Ly coOMpaTerpPHOH CXCMOH Hi 
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3THM TeHepaTOpOM AJA Toro, uToOb BosbyxupeHue U3IyYAaTeAA WpoucxosuTO 
B TOT MOMEHT, KOra polecc KOMMyTallu@M BO BpeMeHH yiKe 3aKOHUEH. 

B omucbipaemom celicmockole NpuMeneHa AYelikKa *uKcapoBaHHol Bpe- 
MCHHOM 3ajepsKKH, [IMTCIbHOCThIO LopagKa 100 mxcex, coOpanHaa Ha Tamme 
AT,, (6H38I1) mo cxeme pemakcanwouHoro pene c KaTogHOoli cBa3bi0. Takoe 
pese Upm noxaye mwa Hero Yepes KoHReHcCaTop Cas OTpHWaTeubHEIX 
3alyCKawomux UMINYIbCOB reHepHpyeT MpAMOYFOAbube UMMyAbcH (pur. 4,e), 
]JAMTEbHOCTh KOTOPHIX, B OCHOBHOM, 3aBMCHT OT HOCTOAHHOM BpemeHU CasRgs, 
a 4wacTOTa CJICHOBaHMA ONpeesAeTCH 3allycKaiomuM ycTpoilicTBoM. 

SatHuMu PpOHTAMH MpAMOYTOJbHBIX UMILYIbCOB, Yepes Tupdepenlupyn- 
uryio sucky C,,fi3., 3alycKaeTCA cXeMa reHepaTOpa MMITyJIbcOB BO30yxK- 
enna, coOpannad wa Mpasoll NooBuHe Tamm J/,, u TapaTpoue /7,,. Cxema 
9TOTO reHepaTopa OTIMGAeTCA OT CX€MBI TeHepaTopa KOMMYTAlMu KauaJIOB 
TeM, 4TO colpoTuBAeHue Harpy3KH #,,, (100 om) crouT He B emu Katona 
THpaTpoua, a Me*KY paspAqHoH emkocThw C,,C,, uw semuch. Cummaempiit 
C Harpy3KH@ 9KCHOHeHIMaAIbHHM UMUYAbC OTpuyaTeIbHON NMoApHOcTH 
(pur. 4,3) yepes KaOecub WofaeTcA Ha MbesokpucTaliMyeckul U31yqaTeb. 

Jina W3MCHCHHA IUTeMbHOCTH MMAyAbca BosbyHeHuA Mpesycmotpeua 
BO3MO/KHOCTH CTYICHYATOTO U3MCHCHHA BeIMIMHH paspAAHOli EMKOCTH B Mpe- 
weaax oT 0,05 go 0,2 ux, aro cooTBeTCTByeT H3MeCHEHHIO WAUTeILHOCTH UM- 
my ibca 10 yponuyw 0,9 B npexerax 10—40 wxcex. KHpyru3ua nepesnero pouta 
uMUyAbca papua mpumMepHo 0,0 wxcex.U3mMeHeHue aMUIUTY AH 9TAX UMILYIbCOB 
B Wpeyetax oT HyA RO 300 @ NpomsBoAUTCA NocpexcTBOM peryMpoBKH o- 
TenuMometpa f,,,, HBUAIOMeTOcA Harpy3kKoOH renepaTopa. 

CraOaibyuan padota ceiicMockona mM WOpAOK pacuouoKeHaAH KaHaJOB 
Ha 9KpaHe 9eKTPOHHO-JyyeBow TpyOku ocTuralwTcaA +KecTKOM CHHXpOHu- 
salve CXe€MbI KOMMYTAalluH KaHaJIOB CO CXeMOM KOMMYyTalluM Ay4a wocpes- 
CTBOM CNeUMaIbHEX CHHXPOHH3ApPyWMAX UMIYIbCOB. ITH UMIYIbCHI OT- 
pHlaTeibHow wousapHoctu (pur. 4,u) cHumaiotca c warpy3Ku Fj,, (100 om) 
OTACMbHOTO TreHepaTopa, coOpaHHoro Ha Jamie J/21 mo cxeMme, ananorm4Hol 
ONMCaHHHIM, H HallpaB.IAIOTCH NO KadewI0 B CX€My KOMMYTAallM“H KanaJon. 
galyck reHepaTopa Mpou3sBo_uTcA yUpaBIAIOUMMu UMIyAbcamu, Wocrynai- 
MiiMH C OMHOTO M3 BHIXOAOB BTOporo AeautTena aactoTH (/7,). Tak Kak 9TOT 
eIMTeIb reHepupyeT KONeOaHHA, Depo KOTOPHX COBMayaeT Cc DepHoyom 
BCero IAKa paooTH CUCTeMBE KOMMYTAMH, TO 4acTOTa CeqOBaHMA CHHXpo- 
HU3HPyYIOMAX UMNYALCOB B BOCe€Mb pa3 HWKe WACTOTH Ce OBaHaA UMMMYJb- 
COB, YHPaBNAIONMX KOMMYTalMell MpMeMHHIX KaHaJOB. 

Crema 3adepacku ([If). Jlannaa cxema oOecieauBaeT BO3MO}KHOCTS Je- 
TaIbHOrO HaOWIONeCHHA OTJCIBHEIX yUacTKOB celicmorpamMMHT. Utobnt obecie- 
WHTb OTY BO3MO7KHOCTb, CXeMa +KAymell pasBepTKu OUKHAa 3allyckaTbca 
C H€KOTOPHM 3aa3j[bHIBaHHeM OTHOCHTeCIbHO Dosaum Bosbyeaiomero UM- 
nyibca Ha usiyyateib. BenwamHa oTOTO 3ana3qHBaHAA MOMeT peryuupo- 
BaTbca. JA sTOH Weuwu B ONWCHBaeMOM celicMOCKOIIe IpuMcHeHa H4eKa Ka- 
JHO6poBaHHOM saflepsKKH, BHMOIHeHHAA MO cxemMe auTacTpoHa C KaTOsHON 
CBA3bIO Ha Aamue 6A7 (//1s) cm. Baupumep [8, 9]. Cxema tgantacrpona 


24 Tpygu Hu-ta @usunn Bema, Ne 6 
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LOCTaTOYHO CTaAOHAbHA HM MO3BONACT U3MEPATb BPeMeHHHe MHTEPBaJIbI C TOUHO- 
CTbIO JO HECKONIbKUX JCCATHX IpOWeHTa. Y WpaBAAIOWUMH JIA CXEMbI 3ajlepsKKU 
ABJAIOTCA OTPHIATeIbHHe UMIYILCH BO3s0yeHHA, KOTOphIe ywepes EMKOCTh 
Cj, 4 Depekmouatenb //, nofaloTcA Ha aHO}, a, ClefoBaTeIbHO, U Ha NepBylo 
cCeTKY JaMUb dauTacrpona (yepe3 KoHAeHcaTOp C,,_;,). Hlomagaa wa nepBylo 
ceTKy Jamun J/,,, OTPUNaTeMbHHI UMUYIbC MepeBoAuT cxemy daHTacTpona 
BO BpeMeHHO ycToliymBoe COCTOAHHE, JIMTCIbHOCTbh KOTOPOrO 3aBMCHT OT 
WOcTOAHHOM BpemMeHu tT uemoTKH yy, Cys_5; MH HaAYaNbHOrO MoTenluata 
anona. IlocroanHad BpeMeHH T peryiupyeTcA DepekKro4aTetem Anallazs0HOB 
IZ,, WMerouwjuM WecTh NosoRKeHu, COOTBETCTBYIOMUX BpPeMeHaM 3ajlepiKKH: 
50—500; 500—1000; 1000—1500; 1500—2000; 2000—2500 u 2500— 
3000 «mxcex. ITlorenyman anofa peryimpyeTcaA Ilo BepXHeMy yYpOBHIO yepes 
nouyupoposuukosnit pzMoR JITU-27 (4,). Ivo perynuposkon obecneqm- 
BaeTCA [eleHue KaxKkoro AuwallazoHa Ha JeCATb PaBHHIX MHTepBaJOB, jlIn- 
TCEIbHOCThIO 10 OO wmxcex. 

Ha KaToqnom conpotupienun ,,, BO3HHKaeT OTPHVATeIbHHM IMmpAMO- 
YIONbHBI UMNyAbc perynupyemol AmuTenbuoctu (pur. 4,%). JTOT UMMyAbC 
Kudpepentmpyetca wemoukolt ARy,3;0,. WH YyCHNMBAeTCH JeBLIM TPHOOM 
namunt J/,,. 3aqHaM poHTOM UMIlybca cllycKaeTcA cxemMa *Kjyulel pas- 
BepTKL. 

Ila KONTPOIA AIMTCAbHOCTH 3afepxKKUO 9TH MMOYALCH MOryT OBITb NO- 
waubhl Ha yCUAuTetb celicMoakycTMyecKHx CurHayoB (Gepes TepekKsoua- 
temp I1,). 

Crema wcOyweit paseepmru ([V). shaqymas pasBepTKka 3alycKaeTca cue- 
UWaIbHOW CXeMOl, BHIMOMHAUWeM MOMHMO 9TOTO eme PyHKWUN WoscBeta 
myya WM yupaBlleHua reHepaTOpoM MapoOK BpemeHn. 

PexKUM 9JIEKTPOHHO-Ty4eBol TpyOKu B ceiicMocKOne WoAOOpaH Takum 06- 
pas0M, 4TO pM OTCYTCTBUA AOMOAHUTCNBHHX YUPABIAWMUX CMTHAIOB Ha 
MOyYIMpyIOMMM sIekTpoyx, TpyOKka HaxOMUTCH B 3allepTOM COCTOAHHH, U 
QICKTPOHHM mya oTcyTcTByert. Jlna Toro, 4ToOH Ha aKpaHe TpyOku DOABU- 
noch m300pasKeHue, BO BpeMA pa3sbepTKH Ha MOAYIUpyWMu sieKTpoA D0- 
flaetca noxcBeynpaiomun 7/-o6pasHnii MMIYIbC HOOKUTCABHOM DOMAp- 
HOCTH, OTHUMpalwMmul trpyOKy (pur. 4,#). 

TeHepaTopoM yKa3aHHbIX MMIYILCOB ABAHeETCH pewakcalluoHHoe pee 
© KaTOJHOWM CBA3bIO H OAHMM YCTOMUYMBLIM COCTOHHMeEM, BEUOUHEHHOe Ha 
aamne 6H3II (/7,,). Cxema storo pemakcaTopa B OCHOBHOM aHagzor“ina UpH- 
BeEHHOM BHIUIe CXeCMe AYEHKM NpeABapUTeJIbHOW 3ajepKKU. 

Sallyckallmue AMUYIbLChE OTpHWaTeIbHOW UOJApHOCTH oyalorcH Ha 
aHoyg Je@BOro Tpuosa pese H Ha ceTKy UpaBoro Tpuora. Ilepexstouatenb I/, 
NO3BONAeCT MPOM3BOAUTS sallyck HeMOcpeNcTBeHHO OT UMIybcoB BOsbyxTe- 
HWA, CHHAMAeMBIX C BHXOJa COOTBETCTBYIOMero reHepaTopa, “UNM OT UMIYIb- 
COB CX@MBI 3aylepxKKu. 

I‘py60e cormacoBaHue AJIMTeNbHOCTH NOACBewMBaIOMero UMUYIbCa C TAH- 
TCIbHOCTBIO PasbepTKH IPOM3BORUTCA ABTOMATH4eCCKH, TaK Kak Nepekiowa- 
Tenb JJ, aABIAeTCA OONIMM B Weuw pesakcalMOHHOTO pee Hw B CxeMe reHepa- 
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TOpa pasBepTku. Bonee TouHaA peryuupoBka UponsBbosuTcA NoTeHIMOMeT- 
pom Ligo. 

C sHxofa pene (ano upaBoro Tpnoga JJ,;) UPAMOYTOALHHe UMIYAECHI 
NocTyuawT yepes KonAeHcaTOp C,, B cXeMy ACymMeli pasBepTKH, a yepes KOH- 
fencatop C,, Ha KaTOJHH noBToputTenb JI°,, c KOTOpOrO OHM WoOMawTcA Ha 
MOAYAIRpyWmun oeKTpon TpyOKu, ocymecTBIAA TeM CaMHIM HeOOXOMMBIIi 
noycBeT wy4a. Hpome oToro, c KaTofa pee IpAMOYrONbHEe AMIYAbCH OT- 
puljaTeibHOW NONApHOCTH Yepes KoHJeHcaTOp Cso HosawTcA Ha MaHULy- 
aaTOpBylo wamuy -7>,, yupanialmyio padotoli reHeparopa Mapok Bpe- 
MeHH. 

Ala DONyueHuA HANpAKeHA pasbepTKU B celicMocKone NpumMeHeHA CXeMa 
reHepaTopa JIMHeHHO DOfalwmero HANpAKeHHA C eEMKOCTHOM OTpUaTeIbHOH 
oOpaTHow cpa3io [8], BbomHeHHad Ha namue 67K4 (J,,). Dracxema oGecne- 
“HBaeT BbICOKYIO JIMHEMHOCTh pasBepTKyH. 

Ckopocrb pasBeptku rpy6o peryaupyetca nepexmioyatenem J7,. InaBuoe 
M3MCHCHHE CKOPOCTH OCyMecTBIAeTCA C VOMOMLIO NoTeHHuoMeTpa R,,,. AM- 
IIMTyY{a pasbepTKU OlpesenAeTCA ANUTENbHOCTLW YUpaBIAWMUX UMNYILCOB 
MH perysnpyetcH noTrenyHometpom Aizo. 

C Bhxofqa reHepaTopa pasBepTKu auHelino Mafaiomjee HallpaKenue 
(fur. 4,2) moqaeTcA Ha uHBepTOPHHI Kackal, coOpaHHHi Ha amue JI,,. 
OTOT KacKkafl, Kak W reHepaTop pasBepTKH, OXBaxeH OTPUNAaTeNbHO OOpaTHo!i 
CBA3bIO (Yepes eMKOCTL C,, a aueliky Rys.C4,). Baarogapa stomy o6ecne- 
UMBaeTCH XOPOMaA MOBTOPAeMOCTh MOPME MH AMINIUTYAL CHrHaIa pA OHO- 
BPe€Me€HHOM DoBopote da3n ua 180°. Ilpamenennaa cxema mpocta, Mano4ys- 
CTBUTCIbHAa K W3MCHEHHIO IMTAaWWNxX HallpAKeHHH WM K HaBOKaM yepes 
napasuTHHe eMKOCTH. 

Lenepamop mMapok epement co ecnomozameabnemu ycompoticmeamu (V). 
Ana olpeneseHua BpemenHoro MacuiTaOa uccueyeMBIX MpoweccoB Ha deK- 
TPOHHO-J1yucbylo TpyOky NosawTcnA CheumabHbie UMIYIbCH PUKcUpOBaHHOu 
gqacToTH. l‘ehepatop MapoK BpemMeHM coOpaH Ha UpaBoM TpHose MAMIE 
6H3II (77>) m0 tpexrovewnoit cxeme. [enepatop padoTacT Ha AByx ukcu- 
poBaHHbix yactotax: 100 u 20 xey, ¥To cooTBeTCTBYyeT MHTepBasamM Memy Map- 
KaMa BpemenuH B 10 uw OO wxcex. Tpextogeunan cxema oOecneunBact cTabnib- 
HOCTb reHepupyeMbIX KoJeOaHuli 10 YacTOTe NopAAKa OAHOFO Upowenta, 4TO 
BUOUHE FOcTaTOYHO Upu pabote c celicmocKonOM. 

J\aa nontyuenua ycrowunpol KapTuHbl Ha DKpaHe 97eKTPOHHO-y4eBolt 
TpyOKM UpuMeHeHa cCHCTeMa CBA3H, pw KoTOpoi MapkKH BpemMeHu reHepH- 
pylOTCA TOIbKO BO BPeMA UPAMOTO xoa pasBepTKH. B ocTambHoe BpemMA re- 
HepaluaA KomeOanni oKasbiBaeTcA copBaHHOl. Bos6ymaenme uw cphB reHe- 
pallu OCyMecTBIAITCA Up NOMODIM MaHHOyAATOpHO samMuH (nebHi TpHoy 
J[j.), KOTOPaA BKWIOVeHA DapasieuwbHo pes0HaicHOMy KOHTYpy reHepaTopa 
MapokK Bpemenu. B nepuon, UpeyqmecTByWmui Hayaly pasBepTku, wepe3s Ma- 
HUMYIATOpHY!O AaMUy UpoTeKkaeT aHOJHH TOK wu KONeOaTeNLHH KOHTYp 
OKashBaeTCA 3alllyHTHpOBaHHHM e10. B MoMeHT HayYaa MPAMOTO xofa pas3- 
BepTKH HACe€TKY MAaHBUYJATOPHOM aMibl wepes KOHTeHcaTOop C30 MomaeTca 
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© KaTOMa peakcalMOHHOrO peJie IpAMOYFOAbIbIH MMIYIbC OTpulaTesbHoH 
NONAPHOCTH. JTOT HMIYIbC 3alupacT JaMuy, UW rewepaTop ucpexoUT B pevKUM 
apTrokoscoaun. Tockoubky Bosdy+Kqenue reuecpaTopa WpowcxogquT yyAap- 
HBIM CHOCOOOM (KpyTbIM TepcuuM pouTOM yimpaBmArmcro MMMayabca), 
TO TeHeCpHPyeMblc UM KOUcOaHUA BCCr}a HAYMHAIOTCA B OJHOM dase uw cpa3y 
ocTuralwoT MAaKCHUMaJbuoli amuautyyy (dur. 4,%). Pemum reHepaTopHou 
NaMUb WOLOOpan TakuM OOpa3z0M, 4TO reHepHpyemMble KOTeOaHuA OT paHM4eHbl 
WO BepxHeMy ypoBHlo. ITO 103B0.LNCT NONyuUTh Hocie Luphepentupywumert 
ayelinn /2.,C3, y3kue WiKOOOpa3sHble MMUYJIbCHI, KOTOpHle WomaloTcaA ywepe3 
yupaparsiomai Kackay -7', ua Onokunr-reucparop, coOpauunii ua J}, 
(GH3II). Baoknur reuepupyeT KpaTKOBpeMellHbIe HMNMYJIbChl! © KpyTbIMi 
(poOHTaMH Teperafa HalpAMCHHH, JMTCAbHOCTh KOTOPHIX 3aBUCHT OT BPCMeCHH 
3apaqa KoHencatopa C',, KOMCTpyKiun TpauchopmMatopa 7 p,, MapamMeTpoB 
JIAMUbL WM WapasHTHbIX pCaKTHUBUbIX COMpoTMBAcHHu cxembl. Gactota ceo- 
BAHHA MUMILYAbCOB ONpenzerAcTCH BPeMeHeM paspANa KOHeucaTopa Cy, aepes 
coupoTuBienne yreukn f?,. WM MOTeCHIMaNIOM CeTKH reHepaTOpHOH JaMIthl. 
UroOH MCKAIOUMTh BOBSMO;KHOCTL aBTOKONeOaHUli M NepebecTM CXeMY B peysKUM 
My UCH revepalul, Wa CeTKY JIAMIbI OMOKMAT-reHepaTopa NofaeTcaA OTpula- 
TebHOe HalpAmenue. C Berxojja O1OKMHI-rehepaTopa MMILYAbChI OTPUMaTeb~ 
HOM MOTAPHOCTH MocTyNawT Yepce3 KoHcucaTOp Maxoli emKocTH (Cy4,;~15 ng) 
Ha YUpaBJAWWylO CCTKY JeBOM JAMMbI BEIXOJJHOrO KacKkajyla YCHAUTeIA A Ha 
KaTOR WIM yupaRAlomul o1eKTpoN TpyOKN. 

B ceiicmocKole HpeycmMoTpeHbhl tTpu cimoco6a oTMeTKH BpeMeHy. 

B nepBomM — MapkepHble UMIYJIbCLI TeHepAPYIOTCA TOMbKO OAWH pas 3a 
BCCb I[MKJ BOCBMHKpaTHOH KOMMYTAlMH, Hallpu#Mep, B TOT MOMeHT, Kora 
Ny HaxosuTCA B kpaiiuem NwKHeM ToONomeHuu. B atom cayyae B Upubope 
OcTaeTCAH C@Mb UPMeMHEIX KaHAJIOB, &@ BOCbMOM UMCHONb3yeTCA TONbKO JIA 
OTMe€TKH MapokK BpeMeHu. Takoe OHOKpaTHOe BKMOVeHHe reHepaTopa JO- 
cTuraeTtca Onaroqapa upuMenenwio cxembBl coBnanenua [8], yupaBuaiomei 
paOotoli reHepaTopa uwepe3 BTOpylo MaHuuyAATOpuylo samuoy (//*,). B onu- 
ChIBAaeMOM CCHCMOCKONe CXCMAa COBUAACHMA BEIIONHeHa Ha TpeX TepMaHMeBbIx 
mHonax JTU-27 (4.4, u A), abobl KOTOPHX COC MHCHEI C TpeMA UCTOUHH- 
KaMH YUpaBIAIOUAX WPAMOYFOJIbHEIX MMILYJbCOB, CHUMACMBIX C 3aj,aromjero 
MY IbTHBUOpaTOpa, H ABYX BKIOVEHHHIX MOCIeAOBATeIbHO C HUM peslakca- 
IMOnux pete !, a KaToAb — uepes oOmee compoTuBnenme nuarpysku &,, 
sasemiecHH. IIpu rakoM BKIIOWeHHM AMOROB, OYeBMAHO, UTO Ha Harpy3ke 
R,, NOABHTCH CUrHal UA3KOTO ypOBHA TOAbKO B TOM CJlyyae, KOra Ha BCe 
BXONbI cucTeMb! 6yfyT Wosanhl Take HA3KMe HallpaAmenuA. Ecum XOTb OMH 
M3 BXOJOB OKAKETCA OW BAICOKUM NOTeCHWMAaIOM, TO 3a C4YCT MANOTO BHYTpen- 
Hero COMpOTHBNeCHAA COOTBETCTBYWUerO TUOka B HalpaBJeHuM erO WpoBoO- 


1 Bo usbexauve OOpaTHoli cBA3H Me*KAyY MYAbTHBHOpaTOpoM HM pLTakcalMonBEIMH 
pesie HMUYJIbCH C MOCIeyHUX NOMalOTCA Ha CXemMy COBNaeHWA Yepe3 KaTOAHHe NOBTOpH- 
TCIH CyMMaTOpa CXe€MBI KOMMYTAalWu Jy4a. 
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AMMOCTH Yepes cOmpoTuBAeHNe Narpysnit noTeyeT TOK WH NOTCHIMa BEIxOTa 
COOTBETCTBCHHO MOBBICHTCAH. 

Ha cxemy cospnajeuna WeHcTByeT Ta pKe KOMOUHAaLINA yupaBlAiomax uM- 
NYIbCOB, YTO MB CHCTeMe KOMMyTallnit jyua (dur. 4,a, 6,8), a CACHOBATCAbHO, 
B TeveHue NOMHOTO BOCbMURpaTHOrO IMKIa padotH stToli cxembl umeerca 
TOIBKO OHO COo¥eTaHHe curHason, odecneymBalomee HU3KOe HalpsAvKenne 
Ha BBixone. Wpn qannom Bkawuennu cxomp TaKkOe coyeTaHHe NoABIAeTCH 
TOAPKO B MOMCHT HaXORMCHUA Ty4a BKpalineM HUGKHeM nowo7#Kennu. Co cxemnt 
COBNANCHHA BEITCACHHBe IpAMOYFOAbHBIC MMIYIbCH OTPUMAaTenbHoli no- 
AAPHOCTH MOCTYNAaIOT Ha BTOpyi MaHITyTATOpHy!o aamny (/[*,), ynpapmaw- 
Uly}0 TCHepaTOpOM MapoK Bpemenn. Ox(HoB pemenHoe nelicTBre ByX Manuny- 





Mur. 5. IWpumep CCHCMOrpaMMBEt, NOAYUCHHON UpH NWO3ULMOHHOI pacc1aHoBke 
Mbe3OkKpAcTanaaK y¢ecKHX NPHEMHAKOR. 
Map Bpemenn otmeqaroren Ceplell BEPTHNAIIBILLIX AMMA, iWepecenarmnminx CeHtCMOrpaMMY 4epes 
10 .0;ce22, 


TJATOPHBIX JaMI Ha revepaTop Mapok Bpemenu IpHBOLAT K TOMY, 4TO reHepu- 
PyeMHe HM KONeOaHHA NOABAAWTCH TONLKO B TO BpeMA, Kora pabotaer 
PeHepaTop pasbepTKu, a Ty4 HaxoNUTCA B HUKHeEM nolokKeHun. Amuuutyya 
MapKepHBX UMINYIbCOB B 3TOM cLOcObe oTMeTKH BpemMeHu nonOupaetca no- 
TeHuMOMeTpOM £2, Tako, 4TOOH ax uz00pasKenne nepecekazo BCIO HONe3Hyl0 
TacTh oKpana TpyOka. Jlaa nyamero punenenua otux MMUYJIBCOB Ha oue 
APKAX Tpacc MPMeMHEIX KaHaJOB Ha KaTOR TpyOKH OHOBpemeHHO NopawrTca 
OTPHUATCIDHBE NONCBEIUBAaIOMMe UMNYILCH C TOTO se O10KUHT-reHepatopa. 
I[pumep ocuuanorpammur c MapKamMy BpeMenH UpuBeyen Ha dur. 5. 

Bo sropom cnoco6e otmerkn BpeMCHM MapKepuble HMIYABCLI MomaloTcs 
CAHOBPeMCHHO C MpuXOWAUUIMH KoTeOaHMAMU Ha BCC RocoME Tpacc uw n300pa- 
MAIOTCA B BUC TOYeK, HAKABIBAIOMUXcA Ha H300paxkenne MpwHaMaembIx 
cCarnagzoB. J, ay4amero pBEenenua MapoK Ha 3anMcm ux ms0b6pamenuc 
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Mur. 6. OcuuisorpaMMa, XapakKTepH3yloulad VWICHTHUHOC Th 
KaHasloB CeHCMOCKOI A. 


Mapku BpemMeHi — Yepes 10 mrucex. 
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Mur. 7. Ocitw10PrpaMMa, Xapak're pHsywowWar B3QaHMHbIe 
BINAHWA Kanason cevicMocKona. 





(Dur, 8. CeiicMorpaMMa, anasloruuHat lpkejleHHoU 
ia @ur, 5, HO © ApyrHM ciocoGoM oOTMeTKH BpeMenM. 
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HeECKOIbKO oficBeanBaeTcA. XapakTep MOyaaloujuxcA MapOK BpeMeuHn, 
3aNMUcaHHHIxX 10 BTOpomMy cnocoby, BuyeH u3 dur. 6, 7 a 8. 

IIpu tTperbem cuoco6e MapKu BpeMeHH BEIAeIAIOTCA TakiKke Ha BCeX BOCbMH 
Tpaccax cucTeMow s3aTeMHeHHHIX Touek. IlocnmeqHee ocTuraetcA noayei 
OTPUaTeIbHHX BAMUyWbCoB ONOKMHT-reHepaTopa Ha MOYIUpylomui 91eK- 
Tpox TpyOKu. 

IIpu Bropom um TpeTbem coocobax OTMeTKH BpeMeHH BTOpaA MAHUIMyAATOp- 
Han aamua (//‘,) orkmiogaeTcA OT TeHepaTopa MapoK BpeMeHH Tepeksi0ya- 
renem I/,. 

Yeusumerd (VI). Curnantt oT MpHeMHAKOB, Yepes cxeMy MpesBapuTesb- 
HOrO YCHIMTeNA, TO KOakKcHaNbHOMy KaGeulO NOsawTcA Ha BXOX WMpoKONO- 
AOcHOrO ycuuuTenA celicmockona. YcuuuTeib coOpaH Ha YeTHpex Jammlax: 
WByX WBolHWx TpHonax 6H3II(7, uw 7,) a aByx myuyeBHxX TeTpofwax Tuna 
61411 (7; a 7,). 

HlepBalt KacKka] YCHJIMTeIA BHIMOMHeEH TO CXeMe KaTOMHOrO MOBTOPUTeIA 
HMeeT BbICOKOOMHBIM BXON. BxoqHOW cTyYNeHWaTHW KOMIMCHCHPOBaHHHH aT- 
TeHwaTop //1 no3sBOTAeT YMeHbMaTb AMUMATYAY BXOMHOTO CMrHasa B COOT- 
HomeHnm 1:1, 1:10; 1: 100. Crosmuii B Denu KaToqHOrO NoBTopuTenA 
cTyHeHwaTHM peryraTop ycuuenua J72 o6ecneynBaeT JONONHUTeNbHOe 13- 
MeHeHHe ycuneuua B 1, 2, 5, 10 pas. Bropow um TpeTau KackayH padoTaiT 
B pesKuMe yculeHuA HallpaAmeHnnaa. C wWenblO yMeHbIeHHA McKaKalonlero 
BIIMAHHA aCTUrMaTH3Ma TpyOKa B ycuIHTeIe WpMMeHeH DYMUyIbHH BH- 
XOJHOM KacKkafl, BLHIMTONHECHHHH 00 CaMOMHBepTupylomeH cxemMe C KaTOJ HOM 
CBA3bIO. Ota cxeMa oO6ecnewuBaeT FOCTATOYHO NOCTOAHHHM cpequnHi ypoBeHb 
BHXONHOTO HalipAyKeHHA. 

OgnoppemMeHHo ¢ UpaHuMaeMHIMA KONebaHuMAMD, KOTOPHe DoOsawTcA Ha 
yUpaBIAMylo ceTKy eBol JaMUb, Ha BTOpylO Mamuy WocTyNawT cTyueH- 
gaThie HMIYJIbCH KOMMyTalMu ayaa. Takum oOpa30M, BBEIXOMHOM kKacKay 
YCHIMTCIA BHMOIHAeT ene dyHkyuu cymmatopa. IlockombKy curHaub KOM- 
MyTalma oOJafaloT HU3KO"UaCTOTHLIMM cocTaBlAlomumMa (f0 10—5 ey), 
TO WIA YCTPaHeHHA ACKasKeHHM Ha JTUX WaCTOTaX B CeMcMOCKOne UpuMeHeHA 
HeMOcpeACTBeHHAaA CBA3b BhIXOMHOTO KacKafla C OTKAOHAIMAMM UlacTHHamMui 
TpyOKu. 

Cmemenue yaa 00 BepTHKaIM OCYMecTBIAeTCAH WyTeM Nosaww OTpuIa- 
TCIbHOTO HalpAXKeHHA Ha yupaBlAlonlylo ceTKy Jamun //3. B cxeme ycuin- 
TeIA Takoe cMenjalollee HallpAKeHHe CHAMACTCA C YaCTH KATOMHOH Harpy3ku 
BTOporo KaToqHOTO moBToputena (7°), ycranoBmeHHOorOo chelMaibHo ATA 
9TOH Wen. 

Mapki BpeMeH, KOHTPOJbHBe UMUYIbCH BPeMeHHOM 3ayepsKKM UM KOe- 
6aHnsa reHepaTopa «umpokol» 3amucw (cM. HuKe) HOMawWTcH Ha BHXOAHOM 
Kackall yCHuTeIA Yepes KOHZeHcaTOp C14 Mano emkocTu (nopayKa 15 ng), 
IpakTMyecKH He BHOCAMMM HAKAKHX UCKasKeHHH B XapaKTepHCTAKH ycHL- 
Tema. BuhicokowacToTHaA KOpPpeKWMA YCHAeCHHA OCYIMeCTBIAeTCA 3a CUeT 
(.pMMeHeHHA B YCHUUTeIbHHX KacKafaX CpaBHATeIbHO HeOOMbUIMX aHOAHEIX 
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CONPOTHBIeCHHH WM KOppeKTHPYIOM[MX MHAYKTMBHOCTeHl B allOMHHIX WellAx. 
Hus3KoyactotHad Koppekima B ycuuaTexe OTCyTCTByeT (3a McKIOUeHHeM 
OkOHeCuHOrO Kackayla). YcuauTenb uMeeT KOOmPuUUBeHT YcuNeHMA TOpAKaA 
10000 u mupuny nonocH upomyckanua oT 1 no 200 Key. 

Vempoticmeo Ona noaywenus «uupokoiiy sanucu. Ilpu mposeyenun celi- 
CMHUYeCKUX UCccTeoBaHUlt OBLBaeT HeOOXOAUMO BHATbL CICKTPaIbHbIM CocTaB 
peructpupyembpix KoueOanni. B nactoamjee BpeMA co3fjaHa clleymaibuan 
alllapaTypa, WO3BONAIOMaA Wpow3sBoquTb YwaCTOTHBIMM aHawu3s U3sy4aeMbix 
KomcOaTeibubx mporeccos [10]. Upn ucnonb30Banuu dTOM alnmapaTypH ne- 
oOxouMO 3alNch KOJeO6anHii WpOM3BOAMTb DO MeTOLY NepeMcHHO!M WApuHHl. 
C stroll lesb B celicMOCKOIC Ha YCUMUTeIL IpWeMHOrO KaHasa MOMUMO CHI- 
Hada WoMalTcA KoNeOaHuA C YACTOTOI MOpHKa HECKOJLKUX Merarepll, 130- 
Opaxkenne KOTOPHX Ha 9Kpalic TpyOKM WpakTM4eCKM CIMBaeTCA B CIMOMHY0 
wupokylo nosocy. lcuepaTop BbICOKOGACTOTHEIX KoeOanuit coOpan m0 obbI4- 
Holt TpexToucuHoll cxeme na IpaBbom Tpuoge Aamun 6HSII (/7$,). Ha mpuem- 
HBT ycHIuTCHb KONeOaHuA WoOfaloTcA yepes KoHnWeHcaTop C14. 

Crema aackmponno-ayrecol mpyoku (VII). Bupuoope Moker ucloab30baTbcr 
yi06an oHOsyueBad TpyOka CO cTaTH4YeCKHM OTKIOHeHHeM Jyya. B onmuchi- 
BaeMoM celicmocKollc UpuMeHeHa TpyOka Tuma 881) dupmsr «Cossor», uMetko- 
Wad WNOCKMi akKpaH, Benenoe cBeYeHUe, CpesHee MocUecBedcHNe A FOCTATOTHO 
xopollyio d@okycupoBKy w300pakennA. 

Iluraune tpyOku ocyulecTBAReTCA Yepes JeNUTeMb Ha CONpoTUBIeHUAX 
OT UCTOUHHKA BHICOKOBOMbTHOTO OTpUIaTesbHOrTO HaupAmKenuA (—2000 e) no 
o6nanolt cxeme. ApKocTb cBcueHHA dKpaHa peryAupyeTcA 13MeHeHHeM HallpA- 
sKCHUA Ha KaTole TpyOKM mWocpescTBOM NoTeHuMOMeTpa Ly¢4. [pa orcyrcTBuu 
CHTHala PasBepTKU WOTeHMal KaTosa wo_OupaetcA Takum, 4TOOHI TpyOkKa 
6piia 3auepta. Bo BpemMA IpxAMorO xofa Ayaa Ha MOLYAupylomMi aIeKTpoR 
yepes KouscHcaTop Cy, NOLalWTCH NOAOMUTCALHbIC MPAMOYTObHIC MMITY IbCHI 
noncseTKH. JlonomHuTeibHaA ToycBeTKa MapOK BpeMeHH OCYHICCTBIAeTCA 
nompeqenueM na KaTo TpyOKM yepes KOHTeHcaTOp C,, KpaTKOBpeMeHHbIX 
OTPHATCIbHHX UMIyIbCOB. JA ycTpaHeHuA aCTUTMaTH3Ma B MOMCHTHI lel- 
CTBUA STUX MMITYIILCOB Me?7Ky KaTOOM HM BTOPLIM AaHOAOM, OT MOTeHIwata 
KOTOPOrO 3abucHT P@OKycupoBkKa, BKOFeHA emKocTh C,,. Homnoe ycrpauenne 
ACTHIMATU3Ma JlOCTHTaeTCH COrmacoOBaHHeM HallpH*KCHHA TpeTbero anojla, 
peryaupyemoro roTenyHomMeTpomM A,,, CO CpeHUMA WoOTeHywalaMu OTKAO- 
HAIOMUX IWIAacTHH. 

Hak ye ormcyaroch, OmaroyqapaA HelhocpesACTBeHHOH CBA3H BBIXOJHO- 
TO Kkackajla yCuAUTCIA C TOPM30NTaAIbHAIMM WacTHHaMM, CcMelleHue sy4a 
B BEPTHKAIbHOM HallpaBsenuu OCyuecCTBIAeTCA B CcXeMe ycusnTelA. Pery- 
MMpObKa LOPH3IOHTAILNOrO CMCHICHHA JLOCTHTAacTCA MCHOUb30BaHueM. ClapcH- 
noro compotuBarcunA R,,; 1 Ris, 

IIpu mepemenc 4acToTbl ClefOBaHMA CHTHAIOB pasBepTKH 3-3a H3Me- 
HCHUA TOCTOAIHBIX COCTABIAIOMMX 9ITUX CHrHAIOB BO3MOMHBI CMECIICHAA 
Havana padoucro xofa ayua.UTroOnl MCKJIOUNTh Takwe CMeNICHHA, KOUCH- 
catopht C,, uw Cy, Yepe3s KoTOphe NWoaeTcH HalpaAKenwe pasBepTkKy, 
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daluyHTUpOBaHEl CO CTOPOHHI BEIXONa NOTYOPOBOAHUKOBLIMM = juOnamMu 
AL I-27 (Are, Aly). 

Baok numanus(VII1), Cxema uurauus COCTOUT M3 Tpex BHIIpAMUTeve;, nn- 
TACMHX OOMUM TpanchopMaTopom. BuITpAMUTeAb AHOAHOTO HallpAVKeHHA, COo- 
Opannbii 10 [Byxnowynepuonnoli cxeme na Jamue oL[3C (7,.), nospomser 
HOdy4aTh Ha BHXOMe TpexAyeeyHOro PUAbTpa LocTosAHHOE Hau pAmReHue +450 @, 
HOHBOAMMOC K BBXOHOMY Kackally ycuaureas ceMcMOCKONa, 2eKTpOHHO- 
ayuenol rpyOke mm renepatopam  RBxXOTHEIX uMuyBcoB. IIntranue 
Bee OCTaNbHOH uwactu celicmocrona (+270 6) ocymectBagetca 4e- 
pes 9TCKTpOnHH! craduinsaTop HallpsxKeHNA, BETONHeUUI Ha waM- 
wax 6HOC (7,4), 6H9C (/7,.) uw CY-4 ([,,), MO cxemMe nocaeqoBatTexbuoro 
Tua © yopaB.leHweM CO CTOPOHbI BEIXOMa yepes UBYXKaCKafubll yountTerb 
TOCTOHHHOTO HaUpAsKeHUA C NOTeERUMOMeTpUyECKOH CBABBIO. JTa cxema o6- 
aQaeT 3HaYUTeIbHHIM KOIPMHUMEHTOM cTaOniM3annH (lOpaAyKa HeCKOABKHX 
COT€H) Z HU3KOOMHBEIM BEIXONOM (meee 10 oa). Tlocaequee kayectno cxemut 
OcoOCHHO BaxKHO, TAK KaK OHO uCKAOUAeT BO3MO/KHOCTh Napa3suTHEX CBABECII 
ucpes o6muii ucrowHuk nMTaHHA. 

Otpuijarenbuoe HanpsKenne, muTaritee Weim cmenennua (—150 .), 
CHUMACTCA C OMHONOJYyHepnog_HOrO BEIIpAMUTEIA, coOpaHHoro Ha aamne 
O1[SC (24), a cra6usuaupyerca TasopaspaAyHbIM cTaOuausaropom CI-4 
(//23). BatcokoBoubrnniit BPINPAMUTEIb OTPMaTeIbHOTO HallpAKeHMA 
(—2000 e), nuratomnit oCKTPOHHY!0 TpyOKy, coOpay no naparexbuHoit cxeme 
YABOCHHA HAaNpAAKCHUA Ha CeeHOBHIX cTomOuKax ABC-7 (CC,_,). 

Kpome yka3aunbix BBIIpAMUTCAcli, oT dTOrO #KE CHOBOFO TpaHcopmarTopa 
OCYMCCTBIACTCH IMTAHUe HAKANbHBIX Wcitell mpuoopa. 

Ceiicmockon Momer uuTaTBCA OT ceTH H€peMeHHOrO TOKa HallpsAKCHneM 
110, 127 w 220 e. O6mas WoTpedseMaA MOMHOCTh OoKON0 150 em. 

Cxema ocnoBuoro ycrpoiicrna celicmocKoma coOpana Ha AByxLApycuom 
MaccH U3 jiWOpawOMUHNA c KoRyxom. Bee opraunsi yUpaBleHuA BLIBeETCHHI 
Ha BepTuKaJIbuylo Wepesuiow maven. ; 

la6aputH upnoopa 520 x 400 x 280 MM, Bec — oKONO 30 xe. 


§ 3. TMEPEKJUMOUATEJIb, KAHAJIOB 
VM MPEABAPHTEJBHBIM YCHJIINTEb! 


Kak ykasbipaiocb BBIIIe, TipelBapuTeIbHbIM ycuMTen> Ww cxema KOMMY- 
Tanun KavasoL, yupaBJAloMadt sTUM ycuruTeneM, CMOHTHPOBAaHBI B chenmadt- 
HOH WpuctabKe (pur. 1). Hue npunonntes ONMCaHMe JJICKTPOHHOH CXeMBI 
KOMMYTAaNUM KavasOB H UpeqBapuTeibHoro ycusaurena (pur. 3), 

Ipuunan upumenenuolt KomMyTanun onucan B [411]. 

Ms coo6paxcuuii skonomuanoctu UUTAHMA, MPOCTOTH yupaBseHnaA uw MH- 
HUMAJIbHHX Tra0apuTOB cxema coOpana na NOJYHPOBOHAKOBHX pubdopax 
MW MasloradapuTHBXx payuonetanax. Monta BENONHeH Ha PurypHoli retunak- 
COBOH Maneitw pasmepom 25 x 50 x 475 MM, BCTABNAeMOl B WaTyHHBii w1- 
HHAp Tannok 500 wu u uwuametpom 60 ma. 





* B paspa6otke cxeme npunuman ywacTHe wAKeHep If. MO. Mponos. 
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Cxema KOMMYMAYUU KAHALOG (IX). B ommcrrpaemom celcmocKone uc- 
MOMbSYWTCH TPH WOCMeAOBATeAbHO COeAMHCHHBIX pewlakcalMOHHHX pele, 
coOpaHHHX Ha KpucTasmeckux Tpwowax Tula TI6J(KT;,). Hasgoe pene 
paOoTaeT B pesKuMe AeMUTeIA ACTOTH, MOITOMY pw OTCYTCTBUM 3anyckKalo- 
WX WMIYIbCOB BCA CHcTeMa HaXOQUTCA B OAHOM HS BOCbMH YCTOMYABEIX 
cocronuult. Banyckalomjue UMUYAbCH, CHHMaeMbIe C reHepaTopa KOMMyTallui 
Kanalos (Jl2o na dur. 2), yepes KaoeIb WomaloTcA Ha BXOA MepBoro peue. 
Kanmnit Takoli UMIyIbc BbIsbIBaeT Hepexow pele us OHOTO COCTOAHHA 
B jipyroe: clefopaTebHO, MepBoe pee OyneT reHepHpoBaTbh MpAMOYTONb- 
ye KoNeOaHMA C FacTOTOM BABOe MeHbMeH, yeM yacTOTAa CTeAOBAanAA 3ally- 
cralomux umnyabcos. Tlockonbky UMIYIbCH sanycKa reHepUpylOTCA B Kajk- 
Hit MOMeCHT Tepexofa 3ayjaiomsero MyJIbTUBHOpaTopa B cxeMe KOMMYyTAIIUH 
qyaa, TO B pesyAbTaTe paccmaTpuBaemoe pele 6yyeT PaxTuyecku AyOmpoBaTL 
paboty 9Toro mynbTuBnopatopa. Ileppoe peme sanycKaetT coeqMHeHHOe I0- 
cleloBaTeMbHO C HUM BTOpoe, KOTOpoe B CBO! OFepe/\b 3allycKaeT TpeTbe 
pee. 

TakuM oOpa30M, CyMMapHadA KapTHHa KomebaTeIbHEIX IpOWeccoB, Ipo- 
MCXOMAMMX B CXeMe KOMMYTAN“H KaHaOB, NOTHOCTHIO nyOumpyeT mporleccs 
B cxeMe KOMMYyTallaa wWyaa. 

luna sKecTKOM taz0noll CHHXPOHM3alAM ITAX IByX WpoweccoB K ONMCHI- 
BaeMOll cXeMe IOABOAATCA OT reHepaTopa cMHxXpoHnusalau (JI. na ur. 2) 
cnelluanbHble OTpuaTebHHe WMMYIbCH, WacToTa cleyqoBanHA KOTOPBIX 
B BOCeMb pa3 MCHbIe FACTOTH 3alycKalomax MMITYIbCOB. ru cHHXpoHu3H- 
pylomme uMNYALCH, B OTAM4Me OT 3allyCKalonlun, womaroTcah wepes MOTH 
JI,-. cpa3y Ha Bce Tpu pele, HO He CHMMCTPH4HO, a TONBKO Ha ofHy Oa3y KaH- 
moro u3 Hux. IIpumeneHHEt cnocoé cuHxpoHusanuu obecneamBaeT MOCTOAH- 
HHIe @as0Bhie COOTHOMeHHA MeAKTY KoNeOaTCHbHHIMH UponeccamMu B yupaB- 
jHeMOH H yupaBAIomen cxeMax. TleiicTBuTeIbHO, MOMeHT Tpuxofa oTpniya- 
TexbHOrO UMITy1bca CHHXpOHU3ZalMM Bera ROWKEH CoBMAaLaTh © MOMECHTOM 
mepexofla COOTBETCTBYIOMMUX TPHOAOB pee (KT,, KT 3, KT;) B UpoBomA- 
mee cocrosuue. Ecum 9To ycroBue 6yneT HapyWeHo (ATO BO3MO7KHO IPM BKALIO- 
qeHHM CXeMBI), TO UepBhI Ke CHHXPOHU3UpylOmMaH MMIC, OmaroqapA 
ero Helocpes[cTBeHHOMY Bo3felicTBHIO Ha COOTBETCTBYONIMe 6a3hl, BO3BpaTUT 
cxemMy B UcxoqHoe cocToAHHe janbueimaa ee pabota 6yqer MpoTeKaThb 
yxKe CHHXpOHHO C 9THMH UMIyIbCaMu. 

Tlockompky cHHXpoHMsupylomime AMITYAbCH reHepmpyworcn TOJIbKO B 
Hawane KaxkNOro UuKIa KOMMYyTallua yada, TO STAM MOMCHTAM Beerma Oy- 
eT COOTBCTCTBOBATh OHO U TO 7Ke COCTOAHMG CXCMDI KOMMYTAalMH KaHasos, 
Qa WMeHHO, COCTOAHHe, 8B KOTOpOM TpHOAbI RT,, RT, u KT; — UpoBogar. 

Takum oOpa3oM, (Ba KomeOaTebHEX Mporecca, wpoTekawmux B CXeMaXx 
KOMMyTaluu Jyua @ KOMMyTallum KanasoB, OKaBHBalTCA KECTKO CBA3AaHHE- 
Ma apyr c Apyrom, mu kKaxkyoMy ypoBHio Jy4a Ha skpane TpyOxa Oy- 
fer COOTBETCTBOBATh OAMH MW TOKO OAMH oupeseieHHHii NpHeMHBIM Kanal. 

YcrpoiicrBo KOMMYTAaNMM COCTOMT U3 BOCbMM CXCM copnayeHua, coOpaH- 
HHIX Ha WOAYUpOBOABMKOBLIX AMoOfax Tua T12-E (Jo — Ass). Kanan cxema 
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COBNaeHAA MMeeT TPNH BXOa, NO IACIY yupaBIAWMUx pele, A OMMH BHXOR, 
cOeRMHeHHHH c 6a30% OJHOTO 43 YOPaBIAeMHIX KaCKaOB BOCbMHUKaHaIbHOro 
ycunutena. IIpa ocymecTBieHua KOMMyTalM KaHanOB IIpma MOMOMM cxeM 
COBUAaeHHA, POKUM YCHIUTeIA BHOUpaeTCH TaKkuM, 4TOOH yupaBuAemble 
KacKab Haxo,Wiacbh B paOoweM COCTOAHHM, KOrfa Ha BHIXOJe CXCMEI UMeeCTCA 
ONpeeIeCHHHM CHTHal COBMAaNeHHA, WM 3alapantwch Up OTCYTCTBUH 9YTOTO 
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Mur. 9. JiuarpaMME HAallpAKeHa 
B CXeMe KOMMYTAIHH KaHaoB. 


curHana. B HallleM clyy4ae yapaBuaemble KacKajibl coOpaHbl Ha DOympoBog- 
HHOKOBHIX TpHOkaX C WPOBOAMUMOCThN Tuna Pp —N— P C 3a3CMMCHHEIM 9MATTEPOM. 
Ilostomy curHaiH Hu3KOrO ypoBHA OyAyT NepeBowuTb ycunuTenb B paboyee 
COCTOAHHe, a CHTHAIb BHICOKOTO ypoBHA — 3alupaTb ero. B ouncHBaeMoM 
YCTpOMcTBe IPMMeHeHEI CXeCMBI COBMAaeHHA JNA OTPUWATeCIbHAIX CHFHAJOB. 
Ha our. 9 npaBexeHhI rpadukn HallpssKeHM, yupaBNAIOMMX CXeCMaMU COB- 
WaleHHA, W HallpAKeHUH, CHWMACMBIX C BHIXOMOB 9THX cXeM (HallpaKenni, 
OTHupalmux Kana). 

Crema npedeapumeronozo ycusumens (X). Kak yka3blBanocb BhIMe, 1pesBa- 
PHTCIbHHM YCHIMATeIb ABIACTCH MHOTOKAHAIbHEIM YCTPOMCTBOM C BOCbMBbIO 
BXOfaMH MH OHUM BBIXOZOM. YcuuuTeib coOpaH Ha HOMyMpoBOAMMKOBHX 
Tpwonax Tuna II6J], oOnagqatiomux HamMeHbIIMM ypOBHeM IyMOB. 

Bxowuble Kackagbl ycuuutreis (AT,_,,) Ni cormacoBpaHuaA Cc Ube3so0Kpuc- 
Ta IHYeCKHMH UpHeMHAKaMEA COOpanhl 10 CXEMCC 3A3@MICHHBIM KOJICKTOPOM. 
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Broppe kackajbl (A 1',, 9) ABIAIOTCA YCHAMTCAbHEIME UW BbITOJHEHE © 3a3eM- 
JIGHHBIMH IMUTTepamMH. Hpome Toro, BTOpHe Kackajlbl yupaBJAWTCH CXeMolt 
KOMMYTAIMH KAaHAaJIOB; MOITOMY OHM Np OTCYTCTBUM yOPaBMAIONUX CHrHAaIOB 
3alepTh UM OTHUPAOTCH TONbKO Ha BpeMA JelCTBUA OTPHIaTeIbHbIX UMIYJIb- 
COB coBnayennsA. 

galupalmece HallpH#yKenve HA Bce BOCCMb KacKayoB Womaercw c 
noTenmMomerpa /?.,, CTOAMerO B el IMHTTepOB ITHX TpHOFoB. Bropphie 
KacKallbl UMcIoT OOmylo HarpysKy A,,, c KOTOpOll NO o4Yepexu cCHUMAIOTCH 
CHTHAIb, COOTBETCTBYIOUIMe BCEM BOCbMM KaHaJiaM. 

Tpetnii Kackay (i223), aBaAlomMiicA OOMIMM AIA BCeX KaHasoB, coOpan 
110 CX€M€ C 8a3€MJICHHBIM KOJJICKTOPOM MH UpefHasHayecH AA cormacoBaHunt 
Y¥eTBepTOTO ycuuuTembuoro Kackaya (KT24) co srToppim. Jina coruaco- 
BaHWA BHIXOJa YCHIUTCIA C HA3KOOMHBIM KaOeJIeM OKOHEYBBIN, NATH Kac- 
Kaj, coOpaH 10 CXe€MC C 3a3€MJCHHBIM KOJIJICKTOPOM. 

TakuM 00pa30M IlpefBapuTesIbubIM YCUNIUTeIL WMCeT UAHTh KacKajlOb, U3 
KOTOPHIX [Ba — yYCHINTeNbHHX. OOmmlt KooddunwenT ycunenuaA NopHjika 
100 upu Wupune Hooch MponyckaunA, H3MepeHHOH Ha ypoBHe O,7 oT Mak- 
CHMAJILHOH amMlantyyb, oT 1 fo 100 xeyu. Yposenb DIYMOB Ha Bxoje UpH Tila- 
TCJIbBHOM LOZ60pe KpHCTAINIMYCCKUX TPHOMOB, OCcOOeHHO BO BTOPHIX Kackajlax, 
He lpebphimaet 7—10 mxe. 

Ilutanne ycuJiuTeia WW CX€MEI KOMMYTaluMM KanasoB OcymlecTBIAeTCH 
oT oOmlero HMCTOYHHKa OTpAWaTesbHOTO HalpsaKennA — 20 ¢e. Henocpeji- 
CTBCHHO Ha YCMUAUTeIL NofaeTcA HalipaAmkenue paBpuoe -—- 10 6 (c AenuTeiHA 
Rai, — R.,). 

B xoge sa0opaTopHbIX UCHETAHUL YCTAHOBJICHO, UTO ONMCAHHBIM celicMo- 
ckoH padoTaeT BecbMa cTaOuIbHO. JTO MO3BOTAeCT MpPOBONUTb HE TOJILKO 
BUByaibuble HadsiofeuuA, HO MH doTorpadupobanne wm3sy4yaembIx ABIeN 
¢ 9Kpaha dIJIeKTPOHHO-sy4eBou TpyOKa. 

Ana uaiocTpanuu padorb celicmockona Ha dur. 6 WpnBeyena ociwi0- 
rpaMMa, XapakTcpH3ylllad UACHTHYHOCTH IWpHCMUBIX KaHAaIOB. B stom OLbITe 
Ha BXOJbI BCeX BOCLMM KaHaJOB NOjanbl KONeOaHuA, CIMMAeMBIC € OANOTO 
oOmero Wbe3soKpucTanMyeckoOro MpwHeMHUKA (KpucTalda cerHeTOBOM com 
pasmepom 2 X 2 X 2 cm). Mapku BpemeHH B JlallHOM cCJy4ae MOsaloTcA HO 
BTOpoMy cilocoOy (B Bue APKuUX TOUeK, caenylommmx wepes 10 mxcekK Ha BCeX 
Tpaccax). 

Ha dur. 7 npeycrabiena ocluasorpaMMa, XapakTepu3yiollahH B3auMHbIe 
BJIMAHHA Mexjiy Kanatamu. KoueOanua c OUpwemHnka TOmaBanuch TOMAbKO 
lia BXOJ{ YTBCPTOTO Kanada, BCC OCTAIbHbIE BXOJbl HALPyKeCHbI IKBUBAIEHT- 
HBIMH compoTuBieHuamu (10 xom). YcouseHue IpueMHEIX TpaKTOB — MaKCcH- 
MaJIbHoe. CrocoO oTMeTKH BpeMCHH 3yecb TOT me, ITO HM HA MpexHTyuMer 
OCUMIJIOT paMMe. 

CelicmorpamMMa, upwbeyenuad ua dur. 5, Molyyena pu paccTauoBKke 
C€EMM UPHEMHUKOB BLOIb UPAMOM AMHUM Ha WomupOBaHHOM WoBepxHocTu 0O- 
pa3sya rpauuta. B stom ombiTe MapKi OTMeWalOTCA NO TepBomy cuocoby, cH- 
CTEMO!N BCPTHKAIbHBIX TIPAMBIX JHHHM, TWepeceKalomux BcIO celcmMorpammy: 
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Ha oar. 8upuseyena ananornunan ceHcCMorpaMMa, HO C OTMeTKOI Mapok Bpe- 
MeHH MNO BTOpoMy cHocoOy. 


3AK JIODWEHH E 


{. Onncanubii BocbMakanabunit WMUYAbCHBIM CeMCMOCKON No3BOmAeT 
IPOM3BORUTh CCHCMOAKYCTHYCCKHE USMeCPCHUA B BOCbMM TOUKAX wcecueqyemMon 
CpeAb,” Ip ITOM NpuHaMaembic KonebannA NOWaloTcA Ha KAKI W3 peru- 
cTpupyloujax Kanaton. lacrota KoMMytTalmu Kanazon (ot 50 no 200 2y) 
RbIOpahHa 3HaYNTeNbHO HWKe YACTOTH. uCccHe,yeMbIxX Koebanuit (OopAyKa 
I—100 wey). Uacrota nopTopenua WakI0B KoMMyTalun (or 6,5 no 25 eu) o- 
cTaTOWUHA [WIA BU3yaIbHoro HaOJIONeHHA UpwHaMaemoli BoHOROIt KapTHHbl 
Ha 9KpaHe OIeCKTPOHHO-yyeBou tTpyOKu. 

2. IIpu6op mover npumMenateca pa NpoBelqeHuu asKciepuMeHTOB, B Ko- 
TOPHIX +KETATCIbHO UCHOIb30BaAHHC MHOTOKaHabHOH 3anMcu, B wacTHOCTH 
WH CCHCMHYCCKOrO MOf[eMpoBaHuA, YAbLTpasByKoROrO ceHcmokKaporTaka 
CKBAKHA MW Wpyrux uccaeloBannit. 

3. Ceiicmockou focraTouHo nopTaTuBen u KOHCTPYKTMBHO —‘ BAINOJIHeH 
B Bane AByX y300B: OCHOBHOrO YCTpolcTBa MU cHelualbHoll mpuctasKa. In- 
TaHne upubopa ocyuyecTBAAeTCA OT ceTM MepemMenHoro TOKA. llorpe61semaa 
MOWHOCTL He Itpepbumaer 150 em. 

4. Vicunrranua celicmockona, mpopeqennne B aa6opaTOpubIxX yCJIOBHAX, 
NOKa3aia, 4TO OH paboTaeT BHONHeE HalemuHo un cTaOHAbHO, a yilpaBjenne 
WM HeCIOMHO. 
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THHCTHTYTA DHBHOJOLIHY um. WH. IL HABSIOBA. t. VILL. 1959 





O HOBOM METOJTUUECKOM HPHEME W3S UEEUESE 
WHSHOMOPHH WU HATOSTOPHE PEUH 


BEB. ATARPHHCRIT 


( ladbopaTopuA BBICIICH HepBHOLL jen TeTbHOeTH PCOCH NA. 
sapestwionua — TH. HW. Npacnorope nui) 


H. MW. Apachoropenum, ero yyenitkaMH Wf COTPVKaMi ObLut [eras I bHO 
H8VICHbT OeBYCAOBHDIE Ue yCIOBHbIe peOseKch rosoBHoro MOsra pedeuKa, 
a TAIAKe Ob UpOBE CHD QMIUBTOSOPUYCCKHE HCCACLOBAHHA PeYCBOIL [LEA TeAb- 
HOCTIL V JleTel C HOMOILbIO CCK PCTOPHO-J[BNTaTeAbHOH MeTOJUIK, 

QyHaKO WUT OODEKTHBHOLO NByYeUHA QNBNONOrN Ho TaTosloriim peun 
Oba HCOOXOMUIMA CHCUMAIbHaA MeTOJUIKa, KOTOpPAH NHORBO.IAAa Obl TOUTE 
PeLHCTPHPORATH Wo U3MEPsATbh CKPLITHIC WepHOLbl PCYeBBIX PpeakILit, WUITeSTb- 
HOCThH W CHILY KaakOro peueBoro 3BBYKa, C10ra WN CAOBA, TIPOOLUAKUTCAbHOCTE 
MEFKCLOPOBHIX HW M@HKCHOBAPHIIX ays, a Take OMPeHeIATh paclo.crome Me 
CAOB B pase B CBABH CO CMBICHOBDIM HX BHAUCHTIeM I TAKHM OOpa3s0mM TpoBo- 
MUTD QPHUBNOMOPHYCCKHH anasins pevenoh WesATepPuOCcTH, 

Takast MeToxuka YepHWIbNON 3aMicite aBYKOR peu Opa paspadoTana 
Hamil ¢ HOMONUDIO HiNenepos ZL. Jl. Bepnepa, H.C. Wvirpnanopa. T. M. Oro- 
posuutkonon, FH. i. ouapnéepmana. Garneb peu IpoOHNsBOIUTes! C MOMOTILDIO 
KOMIVICKCHOH VCTAHOBKH, CocTroxIel 3 Marnnrodota (uti mu podona), 
VCHIUNTO-KOMITpeccopa Wo CHCTHTaTIDNOTO OCIULIorpaga jer perneTpanin 
CePHANIAMH Ha OyMaAHOl eH Te JUINTCABHOCTH TH CHIbE SBYKOB peat (pic. 1). 
NKasaHHbUL OCIMEIOrpad pernerpupyer jfo O0 KoseOannii B CeRYVIELY. UTO 
SHATUTON BHO TIpeBbaen’ TeXHMNVeCKHNe Table HEMeTEROFO almapata Lei: 
Wiha, MIMMVAee VETPOTCTRO KOTOPOLrO perHneTpHupye;nr He Sostee H- -G Koceba- 
Hun oB cekyiyty (Agsepmienuii, 1955). 

Z| TOPO UTOORE UMETD BOBMOFKHOCTH OLMOBPEMCHHO 3alChiBaTh PPOMKYVIO 
HW NCHOTHYIO peyb, T. ©. BeCh BBYKOBON [NWalasoH peult, MeAGLY Maritrodbo- 
HOM (ILI MHKpOMOHOM) MH alluvapaTomM Yep WOI BACH BR-HOUAeTesH ele- 
Hab U bl VCHIUTCAb-KOMUpeeCCOp, KOTOPDIHT yBeeLMUBaAeT Bale bl Bae Mbt 
UAUAaSOH BBYKOB peu 1O 49 10 u Gouee, 

Hh poMe VCPIILIDHOH BQHHCH PCV, Mbt TIPHMeHAeM TaK Ae OTOSATICh 3BY- 
KOR PCH Ha MLICHDUOM OCIorpade, JVUreabioetb peueBblx 3BVKOB 
MPH POTOBATNCH NEMCPHETCH B THCSUTMBIX JOSIN CORYEJLDID Iph de pliiibiloil 
SQILHICH —~ B COTRIX JLOJHX CCKYVHJUb. Cia 3ByKOB pedi B OOOUN Cayuastx 
HaMCpseTCsE Bo TeUNOeTAaN. 

Metojuka YepluoLipnoil Wu dororpad@uyecKoil Zale 3BVKOB peu B CoKe- 
TALI © OJMLOBPCMCHHDIM BOCHPONHBBC]OHHeM CMBICTOBOLO COTE PARAL pew 
C HOMOULLIO MAPHITTOMOHa UPUMeIEICTCH HaMH Ipil H8yueHHit {lercKoll pea 


B ONTOTEHE3ZE, @ TAKIKE BOUCCMOHOBAHI (UBHOJIOPH LH MaTO.loruil peult y e- 
TCH WH BBPOC.ILIX. 
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H B. OB. Aagwpunerui 


H. W. Kpackoropenui cunraer, 4uro HOBaH MeTOANKa pernerpaluit pe 
MeBLIX PeakHil MOSBO.IWIa FOBeCTH MUsBMOLTIOrHGECKOe feyueHue  BHCTIe: 
HEPBHOM TeATeIBHOCTH TeOBeKa {LO YPOBHH OTBAeCYeINIT Ho OOOOMeHTIA. 
OHa [faa BOSMOKHOCTL OMPele-IUTbh CKOPOCTL peveRnoro ToToKa Hp OObY 
HOW If YCKOpeHHOH pei, pH ee Tlepexojax K BHYTpeHnelH pew, Te. 
K MbHIeHNnO. Meroyika Wo3Boctia Take Mpovsnecta — pusvocorMnyecn iit 
AHATHS PCUeBOH TLeCHH CIVLLOVIH3Ma. 





Pre. f. Opittinadbiad VeTaHoBRa JUL YepHILEbHOI SauNen dTeRTPpOPCdeCrp aM, 


LL pososaast WS VUCHHe pasBUTITA SLeTCROM PCUN, MBI 38a bIBaeM © HOMOLLbIO 
OCHILLTOP pada Ha KUAMOILMICHRY OTACIBHDIC CORBA, TTIPOUBHOCHMBIC ebb MI 
B pasuble BospactTHbte ueproe. Llo preyuky OCI orpaMM 3BYRKOB peu 
APO lLOIHETCH UETKOCTH UPOUBHOMICHHA OTCIBIHBIX (POHEM, KOTOPad BaBHeiT 
OT PROOTHL APTHUKVAUULUONHOLO alMapata WB KOHCUHOM CUETE OLLPeslecTHe TEs 
Lupe pe LT PpOBOTHOTL LesTCABMOCTHIO PCUCABUPATQIIDUOLO aHasitgaTopa y jle- 
rClL WO PBbIX TOT ARUBHAL (pite. 2). 

ATQI3 OCTULTL TOP DAMM TOKaBAT, UTO BL ros; 2 Mec. eBouKa HpousnocnT 
SBYRIL C1OBa «MaMa» HOYOTRO!D OFM HMCIOT JUMPDY3ZHbHT PHeVHOK, He Hpejt- 
YS TABLACTCH BOSMOAITBEM TOUHO Pasr pallulgith OJUWA 83BYR OT pyroro. Bo 2 rota 
LOBOUKA UPONSHOCut 3BVEIL CLOBa «MaMa» COBEDHICHHO OTUCTATH BOS O1ML TEpit- 
OOP SPAIOL NapakTepmbul puey wok, YO MOZBOTHET AeCHRO  Haiirit Wepexo,tnt 
WUIOVO BBY KA BCLDYTOL UC OOM BHLOI TOUMOCTHIO OHPeeHITh UN JCTUTeC.LbHOCTE 
Wociay. Ha ochiarorpaMMe ¢.10Ba «MaMa», IpOH3HeceHHOoroe eBOUROIL BO rosa 
2 MCC., MDE VRILLGCTIE CHG OOTCE YOTRATL PUCYHOK OCHOBHOLPO TOHa TH OOePTOIOB 
P1aCHoH Gy, T. @, KapTiliy TeMOpa, 
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Ploctyue rine Saline CBAAeETC.IBCTBVIOT 0 TOM, HTO B PeveABILATe.TBUOM 
aAHATHBATOPE PedeHKa OJHOCO LOMA, TOCHLaIOULeM HMITYZ1BC BI BOB0VARTCHUN 
K PCYCBOCILPOHBBOJUINTIM Oprailam, CMe He OOpazsowaso TOUTLOE sure pe ww- 
POBAIHE OTACABUAIX 8BYKOB peun. B CBABIT © 9TIIM pe reTaBeldeT LTE pec 
BHICKASHIBAIME sankoBeda aba. cl. Be Whepou. Berarpe «O sud dy3ubix 3By- 
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Poe. 2) Oe tu TOPpaOMBE SBV BOB POUH FEPT TIpotrseeCeHHi G1OBa «MaMa O,LHIM IE TEM ake 
POCOCHROM Bo PalseClePbhe Bas pacTHOhle EOP EOE, 


AS em OIACT panieni ar. fee Se OO Ke aS ae % ratda 2 Mee. OrmMerea npevMenit. L002 cer, 


KiaiXo OH TMG: «bs oTOM CMbICEe MOZKHO, OUPBINUIO, COBOPHTb oO [Up Y3- 
HOM passtpaskeHiit TOCO ITH SUIPYPOPO ABUPATCTbHOLO aTnTapata Boole, Ul 
ale®, HO-BIFUIMOMY, OCLUDDVZHOH PeveROTL APTHK VDOT, TO COTD TABOO apTit- 
KVIDOLIIE, BO ROTOPOEL BO CIRTY HOLOCTATOUHOH Lite pe UT poBatdoe TH pasqpa- 
ROHIBE € LOCOMOTHOIL HOOOXOAUMOCTHIO VEYaACTBVIOT HOHYRIUBIC C TOURIE 8 pe Hil 
OF RILOMOLO [O.1ORHOLO -WeHeT BIL EpVilipn Mycky.rob» (lepoa, 1985, erp. 461). 

Takum oopasom, y pedeunka BL ros, 2 Mec. MBE MeeM JUMP PY SHYVIO PeTeBYIO 
APTI VTIHO, BEIBBATIEVIO HeOCTATOTHON UTD PC peHMApOBALMOGTHIO  Pas- 
[packe iil B PeUEsTBAraTe.TbHOM allauiBarope. A CIBYM roslaM ato cunde pe niu 
POBAHHE BBYKOB Pei Vee HacCTy later. UO HW OOVCCLOBAH BACT OOLL0@  TOUTIVIO 
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8 BLOB, Aaagpunenicit 





pabory apTukyMONHOrG anuapata nH Gostee YeTKOE MpON3HOMeHE OTE 
HbIX peyeBblx ouem. 

Meroquka vepHiabuoll sane 3sbykon peu Oblia MWpHMencHa B COBMCeT- 
Hoi padore ¢ Vi. HW. Kataesnia apn n3yyenin poremeit nepBuoit AesrespHoeTi 
VY Jl@TCH-O.UN3HeILOB,. 

Peub OIN3HENOB, OcodeIHO o;UIOAiigeBHIX (OB), He pas pupaekada Bun- 
Manne lWceneqopatedseH. 6B waernoeTH, uceseqoBasinch rosoca ONMBHeMOB 
(Cedda, Awe I. Bianchi, 1955); pasnnrne peun y OB (rauns, 1934; luechsin- 
ger, W953, um cup.), jedertat pean (Seeman, [937: Brodnitz, 1951, 1 iup.), 
NCHuXOJOrUA pet (Strayer, 1930; Gottschick, 1939; Smith, 1940: Luchsin- 
ger, 1903; dlypus u lOnonuu, 1956, m yp.). 

[aime iccneoBane MUSNOOrAH per BerTOCh Ha OTMBNCHAX-WIKOIbUNKAX 
CTAPMAX KTACCOB, Tpex Hapax oMoAiMebnix Onu3anenoR (OB) 1 onnoii uape 
pasnosimennrx (Pb). Ogna 13 map Ob — magpunkn Tourn u Kos C., 15 ser, 
Abe pyre napsr OB — nyernoukw Oxcana u Hatama V., 17 ser, Duma nu Ha- 
rama B.. 12 ser, Pasnoniinenne éunsnenp — nesourn Jlena nu Tamapa Ii.. 
IG ser, 

Hike nponoqatca MaTeplasbl, Woreyuennme mp salncu urenus BOMYVX 
UCOOMLIMOTO OTPHIBKA MoBectH Ilymmuna «auntauckan joukay. Banner 
WTCHMA YTOPO TEKCTA ODI MpOUsBelenbl ¢ AByYMA Tapami OB no tpi pasa 
C HC pephiBaMH CBBUNC HEACHH, &@ © WBYMA JIpyrumit tapame Ob aw PB samen 
ODL CACAUDL UO [BA pasa, Corgacuo MICTPYKIMUL, Kar il 13 MCMDITyeMbIN 
(OMKOH Ob THauatb 4uTCHHe TWOCTIe COB okcnepumMentatopa: «lomasyviera, 
HpOUTH, PcUISHCHDT WAWMHALT YTCHUE LATEKO He OJMOBPCMENHO, OCOGeHIIO HPT 
UepROH sare (Tad. 1), 

TAB-SHIILA 1 
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Wenryemprit HpOUSC- — PABHITLE TI PONBHe- | PABA s HpOlne. purses 
CUHILE CReCery 2 een 4 Cite) COUN Ci CRIs 
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Oixeama Ul | rs Pe te rn J) | 154 
Oy Eva GT anes mee 8-4 Pa » (94 aoe O80 
lfaraura EP. f s et) lof Lies 
eat Le. 2 1.60 ert) OL) . 
2 2 . | (ih, [3 ite “TT *) ee ‘} re +} 1); 
Roun ©. O02 P60) Cot 
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; , a eee came (8 Se thi) fo (04 eh se 
Ova dp, : Be ae kas 
- lea: : Att tet) 
eter stil PPh. IN oh caer 1N40) s (20 -- 
Paarpa ib. | 2OSO O20) 


Ilpou ueppoil 3amuce PASHMTa MCAGLY OANBNeEVAMIL TON aE Hapbl, Tak 
UAsblBAeCMA BHUVYTPHNHapHad pasnocTh, Oblia ocobenHO BeunKa y Pb -- 
eleuptal Tasapor U1. O;uiaro yoke pu Bropoli sane ota pasnitga v Pb vourn 
HCUeS1a HW ORABATAChH MenHbIe, weM y Ob. ¥ ouoro uw Toro wae ucipiTryemoro 
Haysbl NEPejL HALLOM UTCHTSE B pasible JUL OLIN pasnoll JLiTesbuocTH, 
I oonlemM ake y GosbUineTRa HOAPOCTKOB HaGIMOATACh TCHCMILAN 1 COK pa- 
NCH VTOH Haysbt, WTO, OUCBINULO, BABUCeLO OT OCAAOACHHA BIeHINCrO TOp- 
MOARCIUTA BHOBOH 7WLt HX OOCraHOBKe. Ip Bropoit salncin MakcuMasdbitast 
BUYTPUMAPHAH PABHUNA JVOITCUDUOCTH Hay3bl Nepes, Havasiom “Tenis Optta 
y Ob Tos uw Wout CG. -- Lett cen., tora Kak y PB Jlenn a Tamapot Hh. one 
Oblia Beero Jit 0,20 cer. 
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pit arent rencra HanOOsIb1ILaA BUYTpNUapHhad pashiila COXpani.lach Y OL- 
HOMMMEBIIX OnnsHeTOB Tosut m Roan C. Haske npuposatea ux oiexnTpopere- 
paMMbl HW List CpABHCHIA — dIeKTPOpeverpaMMbl PasHOHITMEBLIX OANBUeTOB 
elenbt uo Tamapot If. (prc. 3). 

Alau3 OTHX KPNBHEX WoKasa, yo Towa C. mpoues tpn @pasbl 3a 7.64 ceK.. 
HOTpaTHB wa uponsnecenme 18 c1o0B 6.01 cex., wa yywe Mem@pasonpe Waysn — 


x 

& f 

7 sue a; x | 4 
5 7 
= a, 





HOSEA LL SyNER. 


DSHITSHeELLOB, 


oT | 


ar 
CT? 4s) 


{ 5 
van 
Fa aver 
| | A 
vue — rowbyno 
M7 pte 
ey ane 
OF MULY CT IHOGU NR dar 428. 
& 
A ‘| UW 
Sos. 


IGHOCUACK Cu abe se 
i cel 
‘a 
| ; | 
| \ 
_ a 

















_ ” 
~~. Es = 
a <a > sa 
“——s { "1 ’ > “> — 
. aa . F = ties 3. =; 
=< ||P = a 
je) * ane 
+ — -— = = —-"" 
S Aaa ee ne 4 a on a — 
gor, ole ca 4} eS: ae |e 3 
_F Bd pee ents Mes, a 
3 & ain. —_—_ > x ask = 
ae “ © =. Sa = as 
eae yn > F ~ : ces as - a = = 
ae ; ne x 2 ote hese 2 = 
gear 3 | nay, = sos pon \ 4 = 
=, ; : 
site > | 7 
. = =—_ 
Fe tee aed oa 4 
~- = NY oie 
er, _—= ay — : a Ss oe 
co Pes a ' * € ee aH “3? = ee 
eee i = ~ Lales = a 
a oa © a Se 
mace : zt - 
a » fs Sa s z 
iy | *« a a3 Kk. Pa 
nee as mes pes = —— x = 
Fy » 4 . +n ey — — 
7 ae a+ | wo =e ae -—— = 2 ey 
gen 2 5 = ad : = ps a 
\ zs € = s 6 i = = 
1 * )s = Meee = aa, 
2 3 - cam | ee — 
° ° ‘a ! ~~ 
a = | oy ; | ~, 
ss [ae ac = 
3 : . ; = 
~ y 
tnrn ey oil ba ee 
~ u re YY eee” =. 
¢ sy tp £ x 
pees & 4 = S = 
aes qa & “a <L fe om 
? rt o os -_ 
ae i : 2 i 2 
2 t Ce - 
Y + Bary JS 3S 
« oc sis x 
aa | . Say c —_— a aslo = ae +3 Le 
Pee ‘ ‘3 ; ) an — = oo» s ors 
ie i Ce: : ss ne = Ss 
Poy 1 ban ee oS. oe re = cae 
_— i 3 = ‘ g, aera & on 
oe — ! ; “cS — Aas ay 
5 com pz } = qa : = 
> : 4 os J > : — 
Soe hee a, = 
eg le ~ = 
¢ | ae = 
se git fe rs PS 
. ql x sis 
; ae, 
wai: 








AML AGCKO HOP, 


” 
, 


1 o® 
1 
ry oy 
3 sas 
& a 
3 <s 
[ x | 


O.44 COK. MW Ha OCTAMbDHbIC O MCACLOBAPHbIX Ways — 0.29 cer. (Bpeero ua ma- 
vent — O.75 cer.). Citta vilapubix CLOLOB B CMOBAX Oba bO--S2 16. Loca C. 
power Tow pase Ba 9.26 cer., T. e. Na 1.62 cek. meywienuee, vem Toast C. 
Ha upousnecenite ¢c10B ObLTO 8aTpaycHo 8,13 ceK.. ona Ttaysbt — 1.13 cer., 
B TOM UHeAe Ha je Meskd@pazoBble — 0.41 cek., HW Ma OCTaa bbe TPl MenCL10- 
Baplble dayvan -- 0.72 cek. lpi cpaBnennn jlaireabyocTH Upousnecenis 
KarkOVo CAOBA OKasastocn, UTO V how GC. 13 eon (113 18) Obl mpounrainn 
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3a OOAPUUTIG OTPeBKIT BPEMCHM, IPUVeM JLUITeIIbHOCTh JIpouUsnece»hnnsA C108 
Ontaa Goapiute na O,11--0.24 cenx., a 4 cron -— na 0.02—0.04 cer. Uo Kacaeren 
CHABE MPOHSHOCe HIE, TO ous C. 1 caon Npousnec rpomye sa 2-8 10, 0 C108 
¢ TanoiL oe erloit, Kak ou Toca, u 2 copa — esta6ece ua f—6 70. 

Ure nite oToro sKe TEKCTA PasHOAHCBHIMH ON3HenaMi elenoi mt Tasapon il. 
COUPOROAGLACIOCL MCNBITUMH BUYTPHHaP HLM passe MIE B OTMHOUTEIIUT 11 
TCMbUOCTH Hponsuecenit coB HW pPpas. Lena HL. wpowsa rener sa 8.47 cen., 
HOTPATHB Wa Wayshl Wepes CTOBAMT 1.34 cek. I Ha HpOUsnecenmile COB = 

7.13 cex. Tamapa IL. rpouwia tor ae TeKCT 8a 8.47 Cek., HOTpATHB Ha Way sbl 
[.46 cen. i ia mpousnecenne caop — 7.51 cen. Tpit cpapneniit svurresth- 
HOCTIL ILPONSHeCEITIE KaskJlOPFO C.10BA OKABATOCH, UTO Y Tamappr Ul. [1 con 
OLLI HpoOMBHeCeHbE 3a GOTIONE OTPCSKUE BPEMEIIT, UPHueM VTO  YBeIUITUC HITE 
Onto Meee BHAaUUTeLbHDIM, dem y OD Toom how G.: 9 ero 10 JKENTOIbHOCTH 
Grtct Soapuie ia O.O1 --0.08 cek.. uw TorpKO 2 copa -- na O.10--O.T1 cer 
CHa TpoOnsitece HILL Ll crop y Tamapm Hf. Out. Ta ¢. radee Ha LPL 16, oftitaxo 
7 Cal0B OMT CKagalbt clo rpomue ta 2-—-EE ; 

Tarim O6pa3om, Hpi CpaBHerury Tix a x an HCUbITYCMBLIX PeCUb O/LHOSTH- 
HOBLIX C-LUBHOTLOB TMT OOADMING BAY TPHTAPH Ie passHIET TO CBOEIL CKO- 
PoCTH WH CILIe, VeM perb PASHOAHUNCBLIN OJUIZHELLOB., 

OObeM JANHOLO COOOHLCHMs HC HOBBOHET TIPHBeCTH HO;[POOMble TAOLUITL DE 
BE XAPAKTCPUCTHKRE peat Kaakoro TopoctRa, tlootomy iWwike HpiBo.uITes 
Chola TaOIUga (Tadd. 2) Ma BCeX OVHRHCTOB, UOKA3bBalollad CYMMY 
HaVs HPO, CHOBAMIL, JLUNITCADHOCTH UPOUBHeCCHIET BEX C.TOB, OOMLVIO JLT 
TOTDHOCTD TLTCHIGE TCO pasitly B Kadv loll Wape OTIS HCHOB, 
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Haram VP, 108 6.03 7.66 Phy GO efi BS Baal 
Post (\. Ob (1S | Pip bh ae 0) PSY: 5. O73 Hn a4 kes! Lee lin teat ii hy 
hoot G. Reyes Ane UM ee ah Seetane TM Ee: lenge = apr - 
llavrana ds, O78 athe Dl ry Letts Det. ase «aie 

Oavota bb, eee Ses pee 4 TEINS G2 

Leila HA. DE | tits eld SSI 150 1.34 il ; US 4 ete 

Pasiepa HH Leen cables pas) lollies caeekl. “aly 


ls TAOAMUbT CcLOsLYeT, UTO Y BCOX O;,LOAUMTCBHEX OS H3NCHOB BUY TpITap iad 
DABHN Ta VITO bHOGTIL UTeMIA Tpex (as dipu BTOPOH SAHHCH MCHBSIHIG, LOM 
Hpi He pRoit, Wp TpeTheH BasICH MeHIbINe, TEM IEPs BTOPOH Banc, No pas- 
HOMMHOBDIN OSLUBHEILOB, HallpoTuB, BUYTPHHapHayt pasha YCHWA TeKCTI 
IPH BTO POI BAITICH OCTALACH TAKON AO, RAK UW IpHl HnepBoll, —- 0.00 cer. 

Uro KRacaerCs CILEbE HpOMBiHOMeHin OTJ[CJLbDHDbEX C.fOB, TO y OOMbUINNCTBA 
OANBHCILOB Ola Oba B Upeerax — MeAsAy o1--83 76. Braitty roro "ro oT 
AHH ble O HpPesle.raX RO.TCOaHHIL CILLBL y: ‘la PHLEX CAOFOB HC HO38BOSEILIL BbIA BHT E 
BUYTPHTApHble pasinuita y GJTRHeHOB, ObLLO UpOHspexqenoO CpaBlele CMHAbI 
I POUSBHOMEIIUT Kav loro CcLOBa Y BCX OLUIBHeCHOB Ip BrOpoll salen. GyMMap- 
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Hast BUVTPLAAphas pasiilila CILIDE UpPOMZHOMeHHA BCePO TeKCTA OKaABATACh 
paninoit vy tTpex wap Ob 4.5, 32.0 u 34.046; v pasnosiiennrx O3nemOR ota 
PASUHTa COCTABIAA TOUDKO 8.0 16. 

Takum oOpasom, vy BYX Hap Ob pa3nitila Clb Mponm3necenita Beero TeEKCTA 
ObLTa SHATITC.AbHO OodbIeE, Wem vy Ph, Wm ToabKO y OHO Mapp Ob — menpine, 
nem vy Pb. honewio, oth janine He LOSBO.IHIOT eCIe CecatTbh KakoOVe-.1H60 
OOOOMAIONLErO BHROWA. {Li TOO YTOOM pelwTh BOITpPOC oO BIYTpPHNApioM 
PaSIMI CHITA B3BVKOR peull Vo OcUIBHeIOB, HeOOXO;UIMG COOpaTh MaTe plat. 
LOCTATOUHDI JU CTATHCTHYCCROM OOPAOOTRHIT, 

QcTULSLLOlpaMMbl HUN alas (OT BOBMOMHOCTH CVILNTH OO NaMeCHeHUN 
HHTOUaIHT BO BPOMH TCHS OCMIBHOIAMI TeX ake dbpas TencTa. Haerouetees 
HOKAa UBIO HOBBOSUOT ChasaTh, GTO WITOMAIUTE Tpit VTeHitit TEX ave Meet 
reKeTa y Ob otiolt Wh Tol ake Hapht MOrVT OLITE 8aMeTHO paascitditbl. NM TOUT 
VEY CTODOHY BOpOca Moro OVLeT TObRO pi Hadi GOvtbitero Mate 
piata, 

Hepexoj;UimM Kk KR paTROMY OFNCATIHO JaHilbtX, THOAVGCHIEBIN LEpi Baluien GhO- 
poroBpopKu, Lcem OLH3HeT AM ODLEO TTpeOPKEHO TEIPOUB3MECTH © HaAlOos bed 
CKOPOCTHIO, 1O He COKPAULUT CIOBA, CICAVIOMNLVIO CHOPOLFOBOpPhKYV: «OT TOOT! 
RKOUDIT Hb HO THo.nO0 levi. Cpaniurh CROpOCTh WpoUusnece ita stole ChOpo- 
POBOPKIT PasHbIME Ha paygl OUBUCHLOB MOAKIIO HO TAO. Of B ROTOPOTL C Beste ILL 
PERV IDFATHE TPOCK PaTHOLVEe TpOHBHeCCHITA OTOH CKOPOLOBOPRKH BO BTrOpoOl 
ACHb Balle, 

Mp BIVLIM, UTO BAYTPHapasl Pashia CROPOCTIL IPOMBHeCe HITE CKOpPO- 
ropoprit y PB cusasecipt Onwta Oo-tbure, gem y Ob, ownako tpi Tperbem Hposns- 
HECCHHE CRKhOpPOroOBOpKE pasha y PL Obrta vernbimne, vem vo rpex map Op, 

TAB TEILA 3 
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II pipeqecHible 370Gb pe lBapuTeabitble TaHNble, XapanTepUBVIONte  THe- 
ROTOPHe OCOOCHHOCTIL (UBHOSTOPHIL peyIL OcINBHeMOB, He TaloT oGHOR AI 
VeTanobirh OOAbMNYIO BIVTpHTapivie pasniiny mMeajyiy Pb ono epapnernilro 
e Ob, 

Hostaras. ito Ob Buy Tp Hitapio lac. Tele TBeHITO O;UTHaAROBBI, a Ph He osu 
HANOBDI, WA, OLUaKO, BAHHOM CoLyuae THe BILMIM OOAbINOLFO CXOCTBA OD Tro- 
rOMV, TO B Mpouecce pasBllTIA WO SL BALUSTHMe@M VCCLOBITE © perth IpOM30uLeut 
SHAUHTCTDILIG H3MCHC HSE TILUIBILIVaLbIbIX CBONCTB HeEpBITOH CHOTCMbL Kayk- 
fore 13 Ob, GOM I BbTRRAIET BIVTpUapibre passim voix. PasyMeercs, 
OTO PIG He BNATHT, YTO HPT jasIbHCHIHICM W8yueHtit BOTpoca KaKHe-HI- 
OV-Ub CTOPOHBE peveBoll NeATeAIbHOCTH He eKaakvrTreH Vv Ob BUY TpHTapie He- 
CHOTbRO OO8.10@ MOXO7KIME, wea vy Pb, 
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Houvieniuble HAM JJANHbIe OTHOCHTEILHO PeYUH Y OAHBHCIOB JO H3BeCTHON 
CTCHEIIT COOTBETCTBYIOT Pe3yYJbTATAM H3YYeHNA YCUOBHBIX pedieKkcon y 61K3- 
HCILOB CCK PCTOPHO-Z[BHPaTecIbHbIM MCTOJIOM: OnIJIO MOKasBaHo, 4TO B OTHOMICHHH 
HEROTOPHIX VCAOBHBIX peakiuil BHyTpHlapHas pasungya y Ob momert OnTE 
sHadiTedbuol (Kanaes, 1936). Taxne pasniuna OLLI ycoTanOBAcHhl Wy OjI- 
Ol H3 ap OJH3HeNOB, yuacCTBOBABILINX B HacToAMeM MccuecyoRnaHuu, — 
Vv tlaranut u Orcaupt T., noppeprmuxca JAIMTCIbHOMY HCCeOBAHVIO B BO3- 
pacte onouo LO net (Ranaes, 1954). pu o6mem tHooBom cxoncTBe — npeob- 
aA WpoHecca BOZOVHKTeNNA Hajl TOPMOZULIM IpoOweccoM — 9TH ONN3HeMLI 
UMeJIM HeCCOMHCHHOe BIYTpHUapHoe pasiane, BbIpamaBmeecH B TOM, UTO 
Vv Oxcannt Juidiepenlipopornoe TOpMOsKelue OLO MpHoOuHsuTenbHO Ha 10% 
Mpounee; TaksKe Mpounee OLIN yCHOBNOpCPIeEKTOPHLe CBA3H BTOPOM CHIHAJb- 
HOH CHCTEMBI, HT. Jl. Takim oOpa30m, «Ck.fajl BEICHIe€H HePBHOM AevATeJbHOCTH» 
KANGLOTO U3 9OTHX OJNBHCIOB HOCH HCHO BhIpawkeHHbie HAAMBYLYyaJbHbie 
OCOHCHHOCTH, BbIBBAHTIbIE, OUCBUAHO, OCOOCHHOCTHMH yCAOBHH #KHBHU UW pas- 
BUTHH Kak toro pedertka. Takad ClOKHAA YCILOBNO peMsIeKTO PAA JIGATEIIBUOCTH, 
KAR PeUb, HEUBOEHHO TOcAKHA HMCTb TIOJOOHBIe PasM4HA, C KOTOPBIMH MBI 
NW BCTpCUaeMes YaKe TIpH TepBLIX UOMNTKAX H3y4qeHHA GusnoorMn peuH 
V OFLU HeILOB. 

Hopast MerojUiKa 3a 3BYKOB peu UPHMemscTCA HaMH WH Ip WaTroJoriun 
PCull, BUACTHOCTH Lp HU3VueHI Hapylennit pew y csoroneppoTHKon (Auta 
KpUHCKHH, [9o7). Bainieh OCIHINIOrpamMM TO3Boctser yYCTAHABIHBATh CTEHCHb 
TSURCETIE BAMRAIUSL HW CHCTCMATHYCCRH H3VGaTh BOCCTAHOBICHHE pew WO], [eH 
CTBHEM sLOVOTIGUMeCKIX IplemoB B Tpoecce 3ansATHH WO WepCBOCIH TANTO 
DCUH, BHHOM Cryuae sanatiit roromiejja i. Ll. Xaup@Huon Wo cnennvadpyo 
paspaooTanHole ero mMeTO;UIKe (1998). 

Tle HMes BOBMOFKHOCTIL HO;LIPOOTLO HBslarath CYHLOCTR MeTOAHMKH 1, A. Xacib- 
DUHOL, MBE OCTAHOBUMCH TOALBKO Ha He@PpBOM ce UpiHemMe, Tak Kak MOCTaBIH 
COO BALE UpPOCIekuTh PUBUOOTHTeCKOe BAe oTOrO TIpHeMa Ha peub 
AOrOHeBPOTHKOB. Lepabui Wpuem NOBHINAeT AKTHBITYIO PCUeBYIO J[EHTEALNOCTD 
BAU KAUOMELOCH., BOAbHOMY jaeTCH TUCTPYKMIA, NO KOTOpOH ON WOssKeH 
HMpOMUSHCC TH JIOOOH BBYK Wil WasBaTbh W1000e UMA Wt ropor. Bropol Bapuallt 
JrOCO IpPHe Ma COCTONT B TOM. UTO WaheuT JLOJUKeH HasBaTb TOT TIpeylMer, Ha KO- 
TOPHUL CMOTPHT B JLAIHIbHT MOMCIIT JLOPOTO]L, WIL Off JLOKOH ONNGATD CLOBAMH 
KaKNe-HOO JCHCTBIST JOVroTiezta. 

Mero;uika Hamel pad6orn Ghia cclejtyiomad, OJU1H I TOT WE TCKCT, a HMCHHO. 
TPL Ppashl W3 BTOpO rrawhl moBectiH Thyiikina «hamtranckas OuKa», MBI Ipo- 
CIE TpOvecTh WaluenTow j(O IPUMCHeHILA TepBoro TplteMa, KOTOpLIi DpoBo- 
rubra te. EL. Nastpduna, a satem vepe3 lo—20 mun. vocae nero. Takum o6pa30m 
Obra satiicana perp y 14 Tannernron (pic. 4), a TansKe ux WI@PpoBHe anne. 

Jio 3anstiun Mapk P. nauan arene vepes 8.40 cer. uocue cop «lloxa- 
AVHCTA, UMpouTuTey Ie TPYJLOM UWpoved THU Ppashi 3a 45.37 cen, M3 ux wa He- 
HyskHOe MOBTOpeMHe OyKB WH Waves Meaty WIMN on voTpaTHa 26,07 ceK., 
Ha Havebl Uepey, Hauasiom CoB — 0.28 cek. Wo a Wpousnecenme c0B — 
lo.o2 cen. 

[lpn arent tpex dpas, cocrosumix us 18 cao, Mapr P. 10 pas samn- 
HaiCH, MOBTOPs Yale BCerO TepBbie 38ByKi cuoB, Handonee AanTenpiad 
BAL pAKAa MMe@a MECTO HPH HOBTOPCHHIL 3ByKa «mp — 9.96 cen. 

llocse sarin ¢ aoroneom MapkK P. ayaa unrat, ucpes 4,00 cek. mocade 
cHoB Closaayieta, IpOoUTHTey, HW ero pedb We HMeTa Hi OJUIOH 38alMnkKH.,. 
Te oe Tp pass Obit upouTenn 3a 20.73 cek., 7. e. ua 18.64 cek. cKopee. 
yemM jlo sanstrum. Ha naysp Hepej, vauacslom cu10B on NorpatnHa 12.99 — cen. 
BMeCCTO 0.25 CORK. [LO 3albiTud Hoa ImpoHsnecenne crop — 13.74 ceK. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


1 of ‘| a ane ae K a ‘ 
[ PAL \ ol r bode) a a | ee h al PALA 








(\ A \ 
SG aes | eens ae ar eee a ES Te : 
——— lt a Ne Ns Ae kl a Bt i : 
ee a Bie neo eas 
oI 2 4 Me oe ea . “ ‘ A : : as 4 
; a a A A 


a {~ va BD 
Mybe eiy | /\ ; | ie 4 ae /\ ft Gag 
ee ef I ye = Ries tL cre, v C eeny ee ae ESRI, pnts WN chad xl uy" % 


a ot EE ee i ce on Tile et ws ee ht 
} we Fee maps se : : ; 3 bene 9 








j : 
* i r 7 " ba e aint y ae pe fy. 





who 


RObi % Aina Hoa OG 


i iA Ne Poh as f oe HOSTER, 
fpadanvenie ARR PL. | L a \ At. | it La vey ffl a a fu hy f a 


—+ Panes 





























a eer — ee a at a Pe ie F, aes er See es Ce cs, 
La ¥v Mw f M M ¥ Mexdy MOM YAS Oi ‘We cy ili Es é, ac re a aan: Wet CLAIbHFE, 
i pW = ast ke " L a A | 
AM actin Paani. He ore NIAAA ALN 40 Bucma K. Aowad 1 ia es Tu iDYyMHO. 
hr oe 73 Cen. 

Hs ; ? ant | in \ . i ge fern ly ak ane 

HE aE AY 

, petro ee | ¥ ah AS \ \ 

ey eee ae ee Soe i | ere ae es 
feet se ou Oy Bore ae wer MGS puon 2 ja = Eee BR 


Pied. tof. $) Ue Motere (4) sagt ¢ fotolestomM Brot ane OMT: 


Pre. 4. Jaen popederpavIMpl OOdbitoro doroitenpo owe Mapa Po 


Sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


lit BLOB. hase pratensis 


I] pit CpaBleniit JLITCABHOCTH TIPOHBHeCCCHIEL KaACLOLO CILOBA OKasaclocb, 
aro Hocie satire L4 crop G13 18) Ob Eponsneceibl sa COI OTpPesOK 
BPOMCHIE. PasHlltga BO JLIITCCTbHOCTH HpOHBHeCCINi OTQIBHDIX COB KOTeOa- 
sach or 0.04 jto 0.68 cen. Uro hacaercs CHeIbL IpOHBHeCeHHA CEOB, TO TOede 
RAHAT Oa Oblla OOcbINe Ma oO -22 106, 

TakhM OOpasomM, OCI BaATIGt © POrOuG;LOM XapakTep pewt vy Mapa P. 
BAMCTHO TS MCIHLICH He IMOSHE MeCCTa HOBTOPCHHA OTJIQIBHBIX 3BYKOB, yvBe- 
SY aCh jJETCSEbIOCTA M@7KCLOBAPHbIX Ways, VBCCTUYHach JLINTCABHOGTE 
NPONSHCCOIIUL COUMbDIMECTBA CCLOB, HOBDICHLLaCh FP pOMROCTD Y/lapPMbEX PsLACHDEX . 
SHAYNTOADIO VROPOTHAOCh BPOMA HpOUsHeceHust BeeroO TeKCTa. 

Lfivke IpunouTca CBO;Luas TAaOTMIka (rad. 4) © OCHOBIBIMED jtalibiM 
pean Le amen ToB JLo He Jrocsre BalsTid © SlOroTie;LoM. OcoOdoroe BIT MaIiits 
sacl yaRiBaer rpadba 4, VoRasitBatollad, ro y LZ HaWWeHTOB WOCAe Os (HOFro 
SUMATIET pOub SHaAdUTCAbWO YJIVUILaGh: Vo oo 13 HEX Mp YTeHIE TOrO ae 
TORE TA HC ObLTO TAL O;LHOH Bat, &@ VO — MOU M@CTO CJL HHDTE 1k pavrhKhO- 
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O Hoeoti Memodure usyueHur Gusuonoeuu uv namoaoeuu peu 15 


BpCMeHHble 3afepeKKH, TOra Kak JO 38aHATHA Ha NOBTOpeHve B8BYKOB y TUX 
WalwveHToB yxoquso no 26—43 cer., y 6 NanMeHTOB BpeMA MpouTeHua Tpex 
(bpa3 Nocae 3aHATHA ObII0 MeHbMe Ha 1.07—405.88 cex., y 8 — Gonbme Ha 0.84— 
13.00 cex. Ilaysn nepeyx cnosamn Docaze 3saHaTHA OnU OonbMe y 9 DanHeH- 
TOB; JJMTCIbHOCTh NpOH3sHeceHHA COB Ona Oombme y 10; cua Bponsnece- 
HUA yapHblx CUOroOB Oba HeCKONBKO MeHbIe y 11 DanueHTon. 

Takum o6pa3s0m, Doce woroleqwyeckoro 3a8HATUAH y OONBMIMHCTBa Da- 
IKMeHTOB McueszaloT HIM pe3sKO COKpallaloTcA NOBTOPeHHA UH sasepxeKK, yBe- 
JIMUMBAIOTCA MeKCIOBAPHHe Way3hl H JNUTeENbHOCTh WpOHsHECeHMA COB, 
He3sHauHTeIbHO ocuaGeBaeT CUIa UX UpousHecenuaA. Peub mpnobpetaetr Gonee 
CHOKOHMHEH xapaKkrTep, OJHaKO M0 CKOpOCTHM OTCTaeT OT HOPMAJBHOU pein. 
B cosmectHok pa6ote c M. I]. Anmmyrtaitr mel upoBenm 3amMcb sTOrO x#Ke 
texcta y 80 yucnukop O--6-x kaaccos. Bpemax npourenua tpex pas y 
OOUbIIMHCTBA TOApocTKOB Koebanocb ot 7.0 no 10.0 cek.; y Hamux nany- 
CHTOB 4uTeHHe Toro Ke TeKCTAa TocNwe 38aHATHMA 3anHHMano OT 13.21 no 54.88 
cek. (pi TAKenOH POpMe 3aukannsA), a uame oT 19.62 no 23.94 cen. (AnAK- 
puucKuh u Ammytaut, 1957). 

YUro kacaeTtcA PU3NONOTMYeCKOrO MeXaHH3Ma elicTBUA NepRoro Mpnema, 
TO 1peqWOTaraeTCA, YTO NOBLIMeHHe AKTHBHOM peyweBol FeATeULHOCIM 3ankKa- 
IOllerocA WyYTeM IpeMOHxeHHA UpousnectTH WOOK 3BByK WIM HasBaTb 11060e 
MMA HH rOpodq 3aTOPpMasKHBaeT WaTOMOrMyecKHH OYar BOMUHAHTHOLO BO3- 
OyVKCHHA WU Cco3qaeT BO3SMOMHOCTh MWpaBMIbHOTO MpousnecenuA OTACIbHbIX 
c10B KH dpas (Kpacuoropcknn, 1956). 

SalMCM OCWUANOTPAaMM peu j{alOT BOSMOJKHOCTLH HAaOAWAATh He TOUbKO 
amdmeKT OMHOKPaTHOTO UPUMeHeHHA DepBoro uUpwema, HO H OObEKTHBHO OLe- 
HUBaTb pe3yJIbTaTH IpMMeHeHUA BCeX NpvemMoB HOBO MeTonuKH E. H. Xanp- 
PuHOM Ha MpOTAMeHHH Moroneyuueckoro Kypca. 
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jlo mepBoro 15.37 | 26.07 | 70—46| 5.28] 13.52 |) 57—73 





Mapr P., {8X = 1955 























| 
| 
{G cler, / S&NyTHs. | 
7 XII 1955 | Ilocae 15 3a- | 14.37 — — 3.64 | 10.73 | 63—76 
HATH. ! 
261 1956] Ioc.se 22 3a- | 20.28 — — 7.421 12.86 | 55—76 
HATHH. | 
14 XI 1956/) Yepes 20 24.76 — — 11.17] 13.59 | 59—75 
WHeH mo- | 
; ce Wapa- | | 
THa. | 
{0 1V 1957} Tlocsue nepe- | 23.40 —- | — 9.15 | 14.25 ; 55—78 
pbipa B 4 
; Mec. 
Upwna K., | 24 X 1956) Jlo nepsoro |100.76| 43.00 | 57—47| 42.20] 15.56 | 54—58 
15 ner. SaHATHA. 
22 III 1956; Ilocne 29 aa- | 30.70 — _ 13.90 | 16.80 | 58—67 
HATH. 
25 VI 1956 | Ilocae 45 3a- | 24.96 — — 8.73 | 16.23 | 65-79 
HATHH. ! | 
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B. B. Aaaxpuncruii 





Aaa WisttocTpaluu mpi- 
BefeM OCHOBHBIe AaHHble, 
OIyYeHHbIe wepes  AJIn- 
TEJIbHLIC IPOMeHKyTKH Bpe- 
MeHH y ByYX OONbHBIX C 
TAKCIOH TOHMYeECKOK Pop- 
MOM 3aWKkaHuA (Tadd. 9). 
B HM 3anvcu sorolennue- 
cKHe IpMeMbl IIPUMeHAIUCh 
Wocie UpoOBeyeHuA sanucen, 
YTOOL HCKJIOUUTh HOPMaH- 
3ylolee BAWAHWMe XTX 3a- 
HATHH Ha peub JOroHeBpo- 
THKOB. 

Y Mapa P., 16 ager, 
pH wocemenun mabopato- 
puu mocne 10 u 22 3ana- 
THH He HaOmIORaoch 3ann- 
HOK BO BpeMA YTeHUA 3Ha- 
KOMoro TeKcTa. Ero peub 
He WMella 3aqepeek wepes 
20 jHeli HWocme mepeHecen- 
Horo Mapatuda, a -TaksKe 
ocme 4-mMecauHoro§ tepe- 
pbIBA B 3aHATHAX. 

oauucnh peun Apuun H., 
15 mer, NoKa3saiu, 4TO HO 
Mepe UpopefeHuaA worone- 
jiMuecKkoro Kypca nucue3siH 
3aepKKH WM TopTopenus, 
YKOpOTHIOCh BpeMA jJIpo- 
uTeHHA Tpex Ppas 3a cuer 
YMeCHbIIeCHHA §=66Me@7KCMOBAap- 
HBIX Mays, a Take 3Ha- 
YHATeIbHO NOBLICHIAaCh PpoM- 
KOCTh peuH. 

TakuM oOpa30mM, s0ro- 
reqwueckuM Kypc, IpoBo- 
mumpit EK. H. Xaapdunon, 
Ge3sycNOBHO MaeT MOUOKU- 
TEIbHbIe pesybTaTH. Pa- 
3YMeeTCA, BeIMYMHA Tepa- 
mespTuyeckoro admekta u 
erO CTOHKOCTL 3aBHCAT OT 
TAKECTH 3aHKaHHA, a TAaKKe 
OT BCerO KOMIINeKCAa O3]0- 
POBUTCILHEIX MEPONPHATHUH, 
mpopeyeHwe KOTOpOrTO He- 
OOxORUMO HapAny c¢ s0ro- 
TeWYeCKUMU 3aHATMAMH. 

Rpome Toro, s3anicw 
OCIUIIOTpaMM peu MOMO- 
TaloT HaxOWMTb wWanOosee 
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Puc. 5, JMeKTpopeyerpaMMbl GoubHOrO ZoroneBpo30m K. Yaiikopa, 23 act, Wo (A) yepes OO MH. (4) Mocue upnema 0.1 r xm0pakona. 
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O Hosok memoduxKe usyrenun Gusuonoeuu u namosoceuu peru 17 


odeKTHBHEIe PapMakoornyeckHe BeMeCTBA H HX FO3MPOBKA Ip MeqNKa- 
MeHTO3HOM JevenHA HapyDIeHHi pew Opn sankawHnn. B copmectuon paboTe 
c upod. M. WW. lanbgesckoiti Mat 3anncann ociwaAnorpaMMB peu GoubHOrO 
noronespo3som HK. Uaiikosa no uw uepes OO Mun. Hocne Mpnema 0.1 r xnopakona 
(pic. 5). Jlo upHema mekapctTBa OonbHOH c OONbMNM TpynOM Mpoven TpH 
pasn 3a 26.8 cek. up cute yRapHEx raacHix 49—67 n6. Tocne npnema 
XOpakOHa 9TH Ke Ppa3zw OLLI MporTanyl 6e3 ono sannnkHu 3a11.92 cek. up 
cHie ylapHulx ratacHHx 0o—72 46. B atom cay4ae Toromeqnyueckhe NpnemMi 
NpPHMeHeAH He ObIIM, H MOITOMY addekKT HOPMANIH3anHH pewn LennKom O6yc- 
AOBIeCH TeHCTBHeM TpaBUbHO DOAOOpanHoro PapMakoOMOrMyecKoro BemecTBa. 

BarmenpapeseHHble MaTePHaNbl NOSBOAAIOT 3aKIOUNTh, ITO aHasu3 OC- 
UWINOrpaMM ped pw 3aNKkanuv FaeT DeHHHe JONOAHEHHA K KIMUMGeCKEM 
MH Wpyrum na6opaTropHhiM JjaHHBEIM. 
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TPYJLbI MHCTUTYTA OM3KMOJIOMH um. H. I. WABJIOBA, vr. VII, 1959 








COBPEMEHHBIE JAHHbIE UCCAEXROBAHHA TEAHTEJIBHOCTH 
BUOJIOTHYECKOPO 38BYROBOTO AHAJIN3SATOPA VW HATTM 3ATAUL 


lr. B. PEPUWUYVHAH 


(Jla6oparopunA (bu3HONOrHH CAyXOBOTO aHasM3aTUupa. 
saBenyiommn — IT. B. LTepotyxn) 


B revere NocneqHux ABYX AeCATHICTHK B UCCIeAOBAHMA Mpoweccos pas- 
JMVeHHA 3BYKOB ObINM HCHOML30BAHEI HOBIE MeTOALI W3y4eHHNA M DOWyueHL 
Ha UX OCNOBE HOBbLI€ MaKTH, CYMECTBEHIIble AIA NOHUMAHWA eATeIbIOCTH 
Toro mpnGopa, KOTOpbIii MEI OO6O3HayaeM Tellepb Kak OMONOrHueCKHH 3ByYKO- 
BOW avalH3aTop. 

llepsniii Mero, uccneqonaniaA, Ha KOTOPOM A xoTeN Ob OCTAHOBUTECH — 
39TO MeTOJL YCJIOBHBIX pedJeKCOB, CHCTeMaTHYecKOe IpumMeHeHve KoTOporo 
WIA KONM4GeCTBEHHOM XapakTepuCTHUKH CIyxa YeNoBeKa NWaCuMTHIBaeT He Oo.ee 
nowyTopa fecatka met. UAccneqopanve Ip NOMOMM MeTORa yCJIOBHEIX ped- 
JeKCOB JICAHTEABHOCTH B3pPHTeIbHOTO aHasMsaTopa yenoBeka OnINIO0 WayaTo 
B 30-x romax paOotramn A. O. JJonuna (1936), A, MW. Borocnoscroro (1936), 
K. X. Kexueena (Kexueesn nu Marionienko, 1936). Asygenue caryxa uenopeka 
IPH MOMOWM CUCTeEMaTHYeCKOrO MCHOIb30BaHHA MeTOAAa YCJIOBHBIX peden- 
CoB ObIIO HayaTO HalMM KOJJICKTUBOM DATHAANaTb eT TOMY Hagzajl. 

B yactonuinit MOMeHT A xoTeda Ont OOpaTHTh BHUMAaHHe Ha MakTH, KOTOPLic 
OLIN MOMYYeHM KOJMEKTUBOM Hamel JlabopaTOpHn 3a TocueqHhe HATh eT 
H CYMMHpoBaHbl B AOKNaye, 3a4unTAaHHOM Ha MemyyHapoqHOM akyCTH4ecKOM 
Kourpecce (lepmrynn, 1957a), u B BLIMe_MeH HeyaBHO OO30pHOH cTaThe 
(Tepimynun, 19576). 

ITH PaKTbI WOKAZbIBAaIOT, UTO IPM NOMOWH pasHOTO pola YCMOBHBIX peaK- 
Wut, KOTOPHIe MOryT OLITD pasOuTL! Ha HeECKOILKO OCHOBHEIX rpyul, y ueJo- 
BeKAa BO3SMO?7KHO OpeneseHHe TAKHX OCHOBHBIX KONMYECTBEHHEX KPUTepHeB 
PYHKUNM CtyxXOBOorO WpHOopa, Kak aOcOMIOTHAA YYBCTBUTeEIbLHOCTh UH AHpde- 
peHiNaslbuad YYBCTBHTCJbHOCTbh JIA YaCTOTh! MW MHTEHCHBIOCTH. 

OTH pesyIbTaThl, VOMHMO HX NpakTH4eCKOrO 3HAYeHNA A NCCAeqOBAHUA 
CyXa B pa3IN¥YHBIX yCJIOBMAX DaToNOrHH HW B feTCKOM BOspacTe, oOTpeyle- 
JILL BOSMO#KHOCTh KOJHUeCCTBEHHOTO H3yYeHHA OJHOM BeCbMa BayKHON CTO- 
PpOMbL PYUKWHONNpPOBAHHA aHaMsaTOpHEIX TpHOopoB B WeNOM OpraHyhsme, 
CTOPOHEI, KoTOpad etme WO HefapHero BpeMeHHM He MOrJa ObITh JLOCTAaTOUHO 
u3yyeHa. Peub eT O NpPOUCXOAALINX pesKHX M3MeHeNHAX OCHOBHBIX Tapa- 
MCTPOB anauH3aTOpHHx npH6opos (a6comoTnon mu AUddepenuMatbHOU uyB- 
CTBUTCAbHOCTH) Mp pa3IH4HOM COCTOAHHM BHICHICH HepBHOoH eATeIbHOCTH 
yetoBeka. To, UTO Takiie H3Me€HeEHUA JOUUKH CymccTBORaThb, 6ETO OVeBHI- 
HbIM YyiKe J[aBHO, HO KaKOBbI KOIHYCCTBEHHLIe XapakKTCPHCTHKH saTON Tepe- 
MCHHOCTH H3MePUTCIbHEIX CBOVCTB AHATM3aTOPNETX MpnOopos B WesomM opra- 
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HH3Me, He 6LIN0 yctaHoBueHoO. He octanapnuBanch Ha d~akTax pesKoro H3Me- 
HCHHA WOpPOroBoli UYBCTBUTeEbHOCTH 3ByKOBOTO aHalusaTOpa B porecce 
npHoOpereHuaA pa3jlparkuTesemM 3HayeHUA yCAOBHOrO CurHasa, KOTOpHe Ona 
OmMcaHbl B pAye ONyONMKOBAHHLIXx pabot maboparopuu (Mapycesa u Uncrto- 
Buu, 1994; Tepmrynn, 19576), oOpamty BuumManne Ha DOUyyeHHHe HaMM dakTH 
pesKoro H3MeHeEHMA J[pyroro BarKHeililiero HapaMeTpa 3ByKOBOrO aHadH3a- 
TOpa — ero 4acTOTHOH u3s6upaTerbHOCTH. 

BoM MCNOUb30BaHBI [Ba TWoOKasaTeA wacCTOTHO!H nu306HpaTebHOCTH: 
nudpe peHuMaIbHble MOPOrM HO yacToTe MH wacTOTHAaAH XapaKTepucruka ajlan- 
Tayuonnoro ad@mekta. pu strom 6110 oOHapyKeHO, ATO IPM pasBHTUM BHeLI- 
Hero TOPMO*KCHIA YacTOTHAA U3OHpaTeNbHOCTh 3BYKOBOrO aHasH3saTopa mpe- 
TreplieBasa OLICTPO pa3sBuBaoMmeecA BO BpemMenit peskoe Mayenne. 

Ilono6ube U3sMeHeHNA YACTOTHOH Uus6upaTeIbHOCTH UM uwyBCTBUTCbHOCTH 
aHallM3aTopa, XapakTepM3yloulMecA upesBElualiHo OLICTPLIM pasBuTHeM, OBI 
oO603na4eHbl Kak CpOuHble U3MeHeHMA. 

VWnow XapakTep H3MeHeHHii M3MepNTebUbIX CBOCTB anaswv3aTOpHOrO 
upnOopa, HaOsmwqaeMbIX B YCJIOBMAX JeATeIbHOCTM WesOrO Opran3ma, Oco- 
OeHNO OTYeTIHBO MOKET OBITh DPOMEMOHCTE MpOBaH UP UCHOIL3OBaHUN HO- 
BOrO I1pHeMa ONWeCHKH JeATeNbHOCTH B3BYKOBOTO aHalu3saTopa MO KOmMGeCTBY 
BOCHPHHATON HHPOpMalnH. ITOT Uplem, OMMCaHHe KOTOPOrO MO*KHO HaiiTH 
B pale pador (Garner a. Hake, 1951; Tepmyun, 19578, u ap.), xapaKrepn- 
syeT OOilee KOIMYECTBO BOCIPHHATOIU UHhopMalun 3a ONpeseueHHE mpo- 
Me*KYTOK BPCMCHH ITP JeHCTBUM 3BYKOBHX (HM J pyrux) CurHaoB, Gonee cuoHK- 
HBX, YeM IPHMeHAeMbe OOBTYHO Tp UcCcweqOBAaHWH UyBCTBATeNbHOCTH. 
KoumyuecTBO BOCIPHHATOM HUHPopMaluu BEIpawKaeT HEKOTOPylIO CYMMaDHYIO 
XapakTepHCTHUKy OCYILECTBIAeMOM aHaIU3aTOPOM JeCATeILHOCTH Ip pa3san- 
YeHHH Wesou COBOKYNHOCTH CUTrHaJOB. 

Ecam eccieqopaTbh KOUHYeCTBO UHMOpMaluN, BOCIpUHATOI S3BYKOBEIM 
aHaIH3aTOPOM YeoBeKa pu AehcTBUN ONpefeneHHO! CUCTeEMEI 3BYKOBBIX 
CHTHaJOB B TCYUeHHE JIIUTENBHOTO UpOMe#yTKa BpeMeHH, Kak 9TO OCYILECTBIA- 
10Cb B ompitax A. A. Caraga, To MOMKHO OOHaApyRUTL 3AKOHOMePHOe BO3pacTa- 
HHe€ BOCIPHHATONH MHMOpMayul, LOcTMralomlee ywepes HEKOTOPOe UNICNO ONbIT- 
HBIX [Heli MAKCHMyMa. JTO ABNEHHe BO3paCTAaHHA BOCUPUHATON avalu3saTOpoM 
HUPOpMalHn WO Mepe BO3spacTaHvA 4NCHa OULTHHX Heil oONanaeT BCeMU 
OcOOeCHHOCTAMH, KOTOPLIe XapakTepHH IA Upomecca BEpaboTKA MU ynpoweHnsA 
VCNOBHEIX CBH3eii. 

B kayecTBe upimMepa noR,obHoro Ke pofma U3sMeHeHHi Moran On OnITh Uc- 
NOUb30BaHEE UM pyre WOKasaTeJIH, B YaCTHOCTH XOpPOMO H3BECTHOe BOBpaCcTa- 
Hue WndPepenHywaIbHOH WyBCTBUTeNbHOCTH MO yacTOTe B Wpomecce TpeHE- 
posKu (Tensos u Bopucopa, 1957). | | 

Hoxo6noro poxa u3MeHeHHNA XapakTeplcTHKM M3MepuTeAbHOM TeATeNbHO- 
CTH aHalH3aTOpOB MO*KHO OnIN0 Opt O6O3HaYaTL Kak BLIpabaTHIBAaeMbIe U3Me- 
H€HHA, STH H3MCHCHHA TeCHeEHMMM OOpa3somM CBA3aHEI C-Ipomeccom BHIpaboTEHt 
YCNOBHBIX cBAseil. Cpounbie se M3MeHeHHA, Kak MO*KHO JYMATb, CBABAHBI 
C OCYyIlecTBeHHeM KOMIeKCa YyCTAHOBOYHO-OpHeHTHPOBOUHHIX peaknHi. 
Ilocneyuero poqa u3MeHeHHA XapakTepucTHuK avamNsaTOpHOrO npn6opa 
MOKHO HaOsiofaTh ocobenHO oTYeTINBO B yCNOBMAX epemesartomeroca 
BIMANHA KaKOW-H60 MOCTOpOHHeH eATeIbHOCTU, BEI3HBalomeli BHeEMHee 
TOPMOWKEHHE B HCCTe_yeMOM aHadusaTOpHOM UpHOope, OAHUM M3 BEIpaKe- 
HMM KOTOpPOrO ABIAHeTCH DOMHOe NOfaBleHve yCTaHOBOYHO-OpHeHTHPOBOUHEIX 
peakmin. B oTHx ycnoBHAx oTyueTIMBO Ha6mOMaoTCA TepexonH or «o6o- 
CTpeHHA» XapaKTePMCTHK aHasMsaTOpa K «orpyO6TenMw», A OT «orpy6neHHAY 
K «oO0cTpeHHtoy. oe 
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O6Oa THMa U3MeHEHHM xapaKTepuMCTHK aHasM3aTOpa «Cpounbie> WU «BEIpa- 
OaTbIBaeMble> — XOTA B OCHOBeE UX, KaK MOJKHO JyMaTb, eKaT OTU4HEIC 
HCpBUble M@XaHH3MbI — B YCJOBNAX HOPMAaJIbHOM JIeATeCIbHOCTH OpraHH3ma 
BeCbMa 4aCcTO JelicTByIOT OJHOBpeMeHHO, 4uem oOecHeuuBaloTcA Hanbomee 
BHITOMUbIe YCJOBUA OOOCTPeHHA XapaKTePUCTUK aHaM3saTOpa B MaJIbe Upo- 
M@7KYTKH BpeMeHH. Ognako B ApPyrux ycuoBMAx, oco6beHHO HaOslOsaeMLlx 
B IaTOSOrHH, yRaeTCH KOHCTATHpOBATb NOWHOe pacxo*Kenue 9THUX pa3siibXx 
THIOB peryrAnnii. Tak, ocobeHHo OTYeTIHBO MEI MOrau HaOwogZaTb Woyo6- 
Hoe pacxoxKAelhe Ip WccHeqoBaHuH CAy4yan wucTepu4yeckon rayxoTH (ABa- 
Kan, Cepmyxu u Paten6epr, 1957), B KOTOpOM ABMeHHA CpouHO peryiAQMu 
HOUWNOCTHIO OTCYTCTBOBAIH, Ip COXpaHeHUH B ONpesenenHoM OObeKTe BEIpa- 
OaTbIBAeCMbIX H3MeHEHHIH. 

CuehyeT yKa3aTb, 4TO CPOUHbIe H3MCHCHHA XapakTepHCTHK aHaNusaTopa, 
OUVeEBUAHO, CBA3AHHI C TOM rpyNnoOH ABAeHMM, KOTOpHe UpakTuKa OO03HayaeT 
Kak BHUMaHie, a BbipadaTbiBaeMble H3MeCHeEHHA — C ABJIEHHAMH, 0oO03Ha- 
Yae@MbIMH Kak TDeHHpOBKa. 

HeoOxoyqumo TaksKe yKa3aTb, UTO KOJMYeCTBEHHOe H3yyeHHe Co3qaBaeMOn 
B pa3IH4HbIX yCJIOBMAX MepeCMeCHHOCTH XapakTepAMCTHK aHasH3aTOpa ABIAeTCA 
lO HacTOAIMero BPeMeHH COBepmMeHHO HefocTaTOUHBIM. He sce cryyan Habw10- 
JaeMBIX H3MeCHEHHi XAapAKTeCPUCTHK MOryT OLITb OTHECeHBI K pyOpukam «cpoq- 
HEX) HM «BbIpaGaTLIBaeMbIX» H3MeHeHHH. Onako Te THMbLI U3MeHeHMUM Xapak- 
TePHCTUK allawH3zaTopHoro mpHuoopa, KOTOpHe Obliu OOo3HaAYeHLI TAKMM OOpa- 
30M, IpefctaB.AwT coool BbIpaskeHMe HeEKOTOPHIX OCHOBHUBIX THIOB pery- 
JAMMU J@ATeIbHOCTH aHadH3aTOpOB, HaOwdiofaeMbIX B Ipomecce JMHaMuK 
BLICMIeH HepBHOH JeATebUOCTH. 

HakoBH BO3MO*KHLIe THyTH UCCHeMOBAHHA MeXaHH3MOB 9TMX perysJATOp- 
HBX H3MeHeuuM? Tlompitka oTBeTa Ha JTOT BOMpOC MOKeT OBITh OCyMeCTB.IEHA, 
HUCXOJA H3 OMCHKH pesyAbTaTOB H3y4eHHA eATeIbHOCTH 3BYKOBOrO aHalu3za-~ 
TOpa, KOTOPHIe JOCTHIHYTH 3a WocTeqHve MOMTOpa FecATKa eT Wp UCHONb- 
30BaHMM HOBHIX MMKPOMeTOAM4eCKUX HM aJeKTPOPH3MONOrMyeCKUX MpHeMOB 
UcculesOBaHHA. 

Tia ston Wenn CieyeT, BO-MepBEIX, OCTAHOBUMTLCA Ha MakTax UpAMOTO 
MUKPOMeTOAMYeCKOrO MCCAeOBAHHA MeXaHMKM YIUTKH, DOyYeHHHx bekemu 
(Békésy, 1955, 1956). OctpoymMunie M TOHKHe ONBITH, B KOTOPHX yaBalOcbh 
HelocpeACTBeHHO HaOsmloqaTb 3a KONeOAaHMAMM Cpe, YAHTKM WM U3MepATb 
MeXaHiivecKHe CBONCTBA PasHbIX ee yYaCTKOB, NpuBeM sTOrO UCCAeMoOBATeIA 
K 3AKAIOUCHHIO, UTO YANTKA Kak M@XaHH4eCKHH aHalM3saTOp He MO;KeT CaMa 
lo ce6e OCyIIeCTBAATH TY CT@HeHb allaM3a YaCTOTH 3BYKOB, KOTOpyl0 dakTu- 
YeCKH OCyMecTBAAeT CuLyxOBOH Dpu6op B enNoM. dakoyVeHHe, KoOTOpoOe 
eCTeCTBEHHO jleslaeT Bekemii, COCTOUT B TOM, 4TO YXO OTHIONb He ABUAeETCA 
UHCTHIM M@XallW4eCKUM aHAaAW3aTOPOM, a MpHOOpoOM, B KOTOPOM YaCTb aHallu~ 
3ATOPHOH padoTH OKHA OCYIMeECTBIATh HepBHadA ClcTeMa, OOOCTpAA ero 
NOKa3saHiA. 

Youre Lapno, Mout WATEAecAT net TOMy Hasaz, VU. I. asnos (1910) chop- 
MY JMpoBadl B3rIARbE 06 yYacTHM pa3silbIX OTJe0OB HePBHOM CHCTeMBI, H B Hep- 
BylO OYepeNbh BEICHIerO ero OTJe1a — KOPHI MOara, B OOOCTpeHHM anamusa 
BHeWHero CHrHawa, HayaToro Ha Nepudepun. B pasBuTHn TOPMO3HOrO Ipo- 
wecca, pe3KO CyKalomlero 30Hy pacipoctpaHenna Bosbympenua, VW. Il. Las- 
JOB BHI@I OMA H3 BarkHellHxX M@XAHH3MOB, OOOCTPAIOWNMX MeATeIbHOCTh 
aHaluszaTopHoro mpHoOopa. B cponx oObAcHeHHAX Dporecca OOocTpeHuA ana- 
W3a UaCTOTH! 3ByKa bekemM TaksKe UphfaeT HanOolbmee 3HayeHhe pasBuTHlo 
TOPMO3ZHBLX ABICHHIT, XOTH JOKauHsyeT UX 6e3 ROCTATOUNHX Ha TO OCHOBAHMH 
HCKJIOUHTCABHO B HWKeTeHAMMX OTLeIax HeEPpBHOH cucTeMBI. JTH OObACHE- 
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HAA OCHOBaHbI Ha WpoCTpaHCTBeHHOM Upunnune. Jleicrauten,byo, ob6octpe- 
He anasi3a 3eCh CBA3AHO C MpesMoOnaraeMbIM MYHKUMOHAIBHBIM CyReHHeM 
Z0HHM BOS0yKICHHA. 

/\pyroii MexaHu3m oOocTpeHHA aHasIM3a MO?KET OCHOBHIBATbCA HA BO3- 
HMKHOBeCHHM B HepBHOM CHcCTeMe pa3M4HEIX POPM BPeEMCHHHX OTIHUNH, Kak 
HanpumMep H3MeHeHHA TpyNNMpOBOK paspATOB BO BPeMeHA B OTIECNBHEIX 97e- 
MeHTaX, CABUTOB BO BpeMeHH Tpuxofa BosbyaeHMA B OHUX HepBHEIX 
aNeMeHTaX IO CpaBHeHHMO Cc Apyrumun ut. 1. Wonttka ucnons3s0BaHnaA HeKO- 
TOPHIX M3 TMX BPEMCHABIX OTHOMEHHH JA OObACHeEHNA OGOCTPeHNA aHamH3a 
YaCTOTLE 3BYKOB OblNa HefaBHo cyenxana Jlnkaupepom (Licklider, 1956). 

Bompoc 0 BoaMoxHEIX MexaHH3Max oOocTpenns” (H «orpyOnennaA») anagnsa 
BHemHerO CHrHasa B HEPBHOM CHCTeMe BECbMa CIOMHEH, HW NOMXON K ero ucene- 
OBaHMIO He MOMKeT OLITh OAHOCTOpOoHHUM. Hecomnenno nose3nyim sBIAeTCH, 
C aTOH TOUKH 3peHHA, paccmMoTpenve OOnlero BONpOca O NpNHNNAX MakcuMaNb- 
HOTO H3eeveHHA HUMOpManun, copfepmamelica B NepequpaemoM curnane 
(HosesHikos, 1957). 

B HacTosmem cooOmeHum A xoTel, OfHAKO, OOpaTHTh BHUMaHHe eme Ha 
crenlywilly% cTopony feta. Bo scex Tex clyyaHx, IPM KOTOPHIX DpONCxoRUT 
H3MCHCHHE XapakTePHCTUK aHaIM3aTOPHOrO MpHOOpa B pesyabtate BHIPAaCOTKH 
NOBLIX OTHOWCHHM OpraHn3Ma K BHeIIHeMY CNTHAMY (T. e. HOBDIX yCAOBHBIX 
cBx3eH), Mponecc, Weal B OCHOBe ABIEHHA, HEALZA OLEHUBATH TOALKO 
C TOUKN spenuA TOH Konpurypalun BosbyRReHHA U TOPMOKEHNA B WeNTpanb- 
HOM HEpBHOH CHCTeMe, KOTOPaA BO3SHHKaet IPH AelcTBUH NaNNIHOrO CHrHada. 
/lelictantenbuo, B pesyibtate RelicTBNA MpexMecTBRyIOMNXx ycnoBHXx pa3ypa- 
7KUTeEIeH B WCHTpaNbHOW HepBHO CuCTeMe BO3HMKAaeT HEKOTOPHH TIUTeNb- 
HbIlt C1eqOBOH Mponecc. IpPckT, BEISLIBAeMLIM OTNEALHLIM yCAOBHBIM pasnpa- 
KUTEIEM B Kak bli TaHHbI MOMeHT BBEIPAaGOTKH, NonMeH paccMaTPHBATLCA 
Kak pe3syIbLTaT ONpefeseHHOrO B3aHMOMeHCTBUA HEPBHOTO Tpowecca, BEI3EI- 
BaeCMOFO JTHM OTREIbHLIM paslpaxKUTeIeM, C TEM Nporeccom, KoTOpuli obpa- 
30BaJICH B DeluTpalbHol WepBHOH CHCTeMe B pe3sybTaTe MHOFOKpaTHOTO Peil- 
CTBHA DpeAMecTByIOMIMX YCNOBHEIX CHruanoB. Takum o6pa3oM, B leHTparbuoll 
HEPBHOH CHCTeMe B STMX YCNOBHAX BO3HNKaeT HOBHIIi NO THUY Mexannsm pa3- 
nMveHHA, TOUHeEe, OT6Opa CBOHCTB BHCMIHNX CHTHAOB, BEpaKawmniica Bo 
B3aMMOMeCHCTBUH HeKOTOPOTO, CTaBWerO «ITANOHHIM), CNeROBorO Nponecca 
C HaM4HbIM pasipamutenem. Mopenbio nogo6uHoro mponecca cuyRuT yrxe 
He MpocToe aHaiWsaTOpHoe YCTpOlicTBo, a coxpaHAkmce (KONTapaTopnoe) 
ycTponcrTBo. | 

M3 Bcero n3n0xkeHHOrO CreqyeT, TO BO BCexX oOTNeENAXx allasyIH3aTOpHoro 
mpwbopa, HayHnan OT MepBoro HeBpona cuyxoBoro Nyt um KoudAHA Kopon 
MO3ra, JOJKHEI WpOTeKaTb Mponecchi, XOTA HM He OHOSHAUHHe, HO CyMecTBeH- 
HHe JIA OOOCTPCHHA aHalN3a B3BYKOBBIX CATHAJOB. 

B kako Mepe OCymecTBUMO IpAMOe UCCHeMOBaHHe BTHX Nporeccon B pas-~ 
IM4HEIX OTMeNaxX CAYXOBOHW CHCTeMBI B DeJOM OpraHysme? Jia nonH1KN oT- 
BeTA HA STOUT BOIPOC CuenyeT OOpaTuTECA K PakTaM o9IeKTpOpUsnONOrHNYECKOrO 
vccuenxopanua. 

B asekTpod@usnonormyeckux WCCIeEAOBABNAX CAYXOBOI CHCTCMH 3a ToCHell- 
HME NCCATh NeT HCHOMLZOBANACh MeTOANKA OTBENEHVA BIEKTPNYECKHX NOTEI~ 
WMatOB Kak OT OTMEIbHBIX HEPBHHX BNEMeHTOB VepBoro nu nocnenywmux 
HeBpowos (Calambos, 1952; Tasaki, 1954), rax m or Gonee KpyUHBIX NepBHX 
oObennennii, B YacTHOCTH NpoeKyuNOoHNHX obnactefi KOPH nonymapnit 
(Tunturi, 1950) mpu gefictsun spyKos pasnnuAoil vactoTE H gopmy. I] pesayne 
BcerO B 9THX ONLMITaX OOHAPYKNBAeTCA BOZSMOZKHOCTH pasnenenua 45d ¢exror 
PasHHX YaCTOT TO MpocTpaHCTBeHHOMY TpHHWHNy. | 
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_. Upegctrapaenntie PakTu CBUeTeEJLCTBYIOT O TOM, UTO METOJIEI IIEKTPOMU3H- 
OMOTHUYCCKOTO HCCAIeELOBaHHA IpPHHWUNHaTbHO MOT OBL ZaTb BO3MOMKHOCTh 
XapakTepH30BaTb B OlpefeNeHHOM cTelelW OCTPOTY aHaNH3a 4YACTOTHI 3Byka 
B pasHHX OTWe1axX aHaluszaTopHoro npwoOopa. OnHako AO cux Nop Bce yKa- 
3aHUbIe UCCAeLOBAHHA OLLI MpOBeAeHH B YCJIOBHAX OCTPOFO ONbITa M HapKosa, 
B KOTOPHIX eCTECTBEHHO KOJMGeCTBEHHbIe XapaKTepHCTHKH aHauMsaTopHoU 
NC€ATCIbHOCTH HM BIIIAIOMNMX Ha Hee peryAUPyIONIMx MeXAaHM3MOB OJDKHBI OBITB 
pe3KkO HapyiieHHl. 

CueyyerT yKa3aTb ele Ha OHY Cpylily dakToB, NOAyYeHHEIX B NocHemHee 
BpeMA, 3HaueHHe KOTOPHIX TIA UcCAeqOBaHHA peryNAQMM JeATeIbHOCTH aHa- 
AM3aTOpHorO mpwOopa B TeOM OpraHH3mMe BeCbMa cylecTBeHHo. Peub 
ieT O BAMAHHAX Ha PyHKIUO pelentTopHElx Mpu6opos Bo3sbyxKReHNA WeHTpO- 
O@KULIX MyTel, HAymAx K ria3y, yxy, pelenTOpHoO-MbIMeGHOMy HM oOOOHA- 
TenwbHOMy aumapatam (Granit, 1955a, 1955b; Kerr a. Hagbarth, 1955; Ga- 
lambos, 1956). 

Bonpoc 0 cymlecTsoBaHH ONpexeseHHbIX WeHTpOOesKHBIX CHCTEM, MCHONb- 
3YEMbIX IIGCHTPaIbHOW HePpBHOW CUCTeMOM ANA peryAAnun MPyHKIWU pa3sind- 
HHIX S3BCHBeB aHaH3aTOpHorO UpHoOopa, He HOB JA OTe4ueCTBeEHHOH Mu3aHo- 
aorant. Tak, eme Bp 30-x rogax Jl. A. Op6enn (1934) apnBoguince akTH, 
CBUCTCAbCTBYIOMNMe O CYIECTBOBAHHH afalTamMoHHO-TpoMuvyecKHx BJIHMAHMH, 
peryAMpYOMNtx JCATEIbHOCTH peleUTOPHALIX IpHOopoB vepes CUMMATHYeCK ylO 
CICTeMY. 

(DaktH, WomryseHHpte [pauurom, Tasam6ocom, XarOaptom, HKeppom u 
ApPyruMi, TOBOPAT O MOLEX BIMAHHAX, CleWMM@MueCKUX [JIA JlaHHOrO pe- 
QCnTOpHoro alMmapaTa WeuTpobeHKALX BOOKOH, CBA3ZAHIIBIX B CBOMX NeHTpasb- 
HBX OTMeNMax Cc peTHKy.ApHOH gopmamueil. 

CretleHb 9THX BIMAHUM 4pe3sBhiualHHO 3HadHTebHa, Kak MOIKHO BULLET, 
Halpumep, 13 padotat TanamOoca, B KOTOpOH IpHBOJATCA JaHHbie O evicTBHM 
Pas PaKeHHA TeHTpPOOXKHHIX BOJOKOH ONUMBOKOXAeapHoro Wywka Ha pa3spAAH 
BOOKOH CayxoBoro HepBa (Galambos, 1956). 

HeoOxoyqumMo DosyepKHyThb, UTO MONyyeHHbe JaHHbe WOKasblBaloT BeECbMa 
pe3koe yrHeTaiomee TeiicTBHe Hapko3a Ha JeHTeIbHOCTh TeX OTEOB OCeBOH 
"acCTH CpeqHero MO3ra (peTHKyNApHaA opmMalvA), paskpakeHne KOTOPHIX 
BEI3HBaeT BO3OyHKAeHHe CHCTeMBI WeHTpobeKHHIx BOMOKOH (Granit, 1955b). 

_Ecrectseuno, (1A Toro 4TOOK NPOABUHYTHCA BUepe B UccMeqOBaHHH Me- 
XAHU3MOB CHOMKHeMMeH TeATeIbHOCTH OMOTOTMUGeECKOTO aHaNM3aTOpHOorTO NpH- 
Oopa B HeIOM Opran3Mme, BOZHUKaeT HeOOXOMMMOCTL CO34aHMA TAKMX METOOB 
HUCCACHOBAHUA, KOTOPHIe WaBasdu Obl BOZMOJKHOCTL KOJIM4YeCTBEHHO XapaKkTepH- 
30BaTb JICATCIBHOCTH OTJCbHEIX 3BEHbEB aHAIM3aTOPHOrO MpHoOopa, HaunNHaA 
OT pelleMTOPHOH ero 4WacTH, B YCMOBHAX eCTeECTBEHHON, HeHapyieHHOW HepBHOU 
NeATelbuocTH KHBOTHOrTO. AmMeHHo co3qaHve TAaKOrO MeTOMa Taso Ob BO3MOK- 
HOCTb O6Oslee WeTaIbHO BLIHCHHTh PONb Pa3sIM4YHHX 3BeHbeB AHAIM3aTOPHOTO 
upHOopa. B Wpotecce pasM4eHHA BHeWHero CUrHasia WM Te MeXaHM3Mbl, Hpu 
HOMOIM[H KOTOPHIX B Pa3IM4HbIX YCIOBHAX BLICHIeM HePpBHOM eATebHOCTH 
OCYIeCTBIAeTCA perysAHA 9TOrTO UMponecca. Ha NyTH ocymecTBReHHA TAKOTO 
HCCACOBAHHA CTOAT O4eHb OoubuMe, HO BCe me MpeosOMMble TPyMHOCTH. 

Onna 43 HanOonbmux MO CBOoeH TPYHHOCTHM 3ayay COCcTOMT B. paspadoTKe 
UPHeMOB, KOTOPHe aBadH Obl BOSMOAHOCTh HCCAeAOBaTh aHalusaTOpHyio 
@ATeIbHOCTh HepudepuyecKkoro CAyXOBOrO apEoopa — yarns B yCNOBHAX 
XpOHH4ecKoro akKcHepumenta. 

Onpegenenuste ycllexH B NpeomoeHun 3TOH : ‘TpyWHO 3aqauM RocTurHyTH 
uaSopatopueit B pabote LK. A. Paqnwonosoi. 

Tax, BK. A. Paqnonosoii (1957) yqanoch DOTy4NTh KONMVeECTREHHY!WO Xapak- 
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TePHCTHKY OMpeNeNeHHbIX MpPOABICHN alaTHsaTopHOH paOoTh MepBoro HeB- 
poHa CryxoBoro HyTH y So_peTBylOulero *KUBOTHOTO. 

Crenyiomad 3ayaua, K KOTOpOil MBI celiyac NpHcTyMaeM, COCTONT B paspa- 
6oTKe B YCIOBMAX XPOHM4eCKOrO DKCHeEPHMeHTAa MeTOOB NCCAeqOBAaHUA ata- 
‘msaTopHoit paOoTH TaKHX OTJeNOB CYXOBOM CHCTEMB, Kak YeTBEPOXOJIMHE, 
BHYTpPeHHee KOMCHYATOe TELO M CLYXOBbIC OTHCAb KOPHI OObINHX Oy Uia pit 
ToOmOBHOrO MO3ra. 

Umerouuecd B AMTepatype WaHiible O MeTOAUKAaAX OTBEACHHA DeKTPH4eCKHX 
MOTCHHHAIOB OT Pa3sAWUHbIX OTeIOB MO3ra *KHBOTHOTO B YCJIOBHAX XPOHH- 
ueckoro 9kcnepumMenta (Horan, 1936, 1952, u ap.; cm. 0630p aHTepaTypbhl 
y Poiir6éaxa, 1956) caugeTenbcTByIOT 0 NONHOM OCyMeCTBAMOCTH STOW 3ayauH. 

TpyHOCTH 3afauM OlpeyenAOTCA, OFHAKO, He TOAbKO MCTOLMKON OTBEe- 
HMA, HO H HeOOXOAMMOCThIO paspaOoOTKHM COOTBETCTBEHHBIX JIA ACATEIbHOCTH 
KaxKOrO OTIeda KONMYeCTBEHHHX UHAMKaTOpOB aHaiM3saTopHow paodorsi. 

TakHM 06pa30M, MBI HageeMCA NOAYUMTh IKCHePUMCHTAIbHble BOSMOMHOCTH 
HaOsi01aTh 3a JIEKTPHYeCKMMM IPOABJICHHMAMU JeAHTENbHOCTH BCeEX OTMENOB 
BBYKOBOrO aHaslu3aTOpa y *KHBOTHOTO B Tpotecce OCyMeCTBAeCHHA YCJIOBHO- 
pediekTOpHOu WeaTetbHOCTH. JTO JOMKHO OykeT MO3BONMTh DONYYATh Gosee 
IIpAMbIe JaHHHe O TeX peryJATOPHLIX MeXaHM3MaX, KOTOPHe ONpeleTAIOT 
«o6ocTpeHie> HW «orpyOeHHe» XapaKTePpHCTHK aHaM3aTOpa COOTBETCTBEHHO 
TEKYHINM YCJOBHAM JleATeEAbHOCTH WeAOrO Opranusma. re 
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AKAWMEMHUNA HAY K CCCP 
TPYHbl] MHCTUTYTA OU3MOJIO“MN un. UM. M1. NIABJIOBA, tT. VIII, 1959 


M3MEHEHWA KPOBAHOLO JIABJIEHHA Y COBAK B ONBbITAX 
C YCJIOBHBIMH TIMMEBbIMM PE®JIEKCAMH HA 3JIEKTPHUECKHA 
TOR 


ll. R. HAHHJIOBA 


(JlabopatopHa dusnonorun uw MaToAoTum BhicMel HepBHOK AeATeADHOCTH. 
dapesyionni — DM. I]. Maitopos) 


B HacTosmee BpeMA HakomneH OombMO KIMNMGeCKUI U aKCHe pUMeHTab- 
HH MaTe pia, KOTOpH yOeqNTeCIbHO NOKa3san poab HapyMeHul BbICMell HEpB- 
HOli REATCLHOCTH B HaTOreHe3se rnnepToHuyecKod GonesHu. Paboru A. A. Hpo- 
mesckoro (1952, 1953, 1954), A. B. Crpaxosa (1951), A. H. Coserosa (1952), 
H. H. Topesa (1955), A. B. Hananxosa (1952, 1953a, 19536), E. K. Ipn- 
xonpKoBol (1946, 1949, 1953, 1955), C. H. Bpatineca (1953), B. VU. Ckopuka 
(1956), f. O. Marakana (1953, 1956) w Apyrux AOKasanH BO3MOMHOCTE nody- 
WeHUA JIHTEIbHbIX CABMTOB yYpOBHA KPOBAHOTO JaBAeHHA y *KMBOTHEIX UpH 
HapyuicHMH B3aMMOelCTBHA HePBHEIX Iponeccos. Jlanupe sTHxX MCcCren0- 
BaTeleH OKCHepHMeHTaIbNO NOATBepANAM HeliporeHHyto TeOpHio ruvepto- 
HHyeckon Oone3sHu, BAABMHYTyIO T’, D. Jlanrom (1950). 

B Hactosmeli pabote usyuanca ypoBpeHs KPOBAHOFO JaBhenuaA y coOak 
Tipu Depekso1eHHn Oesycuopnol o6oponutTeabHoii peaknuu Ha yCJOBHY!0 
MuUMeBylO peakOiio B HOpMe U Ha Mone PYHKUMOHANBUHX Hapywenui BLICMeH 
HepBHOHK JeatentbuoctTH. Wnrepec k aTOMy BOMpocy BO3HHK HOTOMY, 4TO Ba30- 
MOTOPHBI€ peak ABIAIOTCH ONHUM M3 KOMIOHEHTOB oOmeli obopoHUTerb~ 
HOM peak, a aTOMY M@akTOpy B BOLpOce NponcxoRTeHHA rhvepTouuy upu- 
maercH OlpeyenenHoe 3HayeHue (Jlanr, 1950; Macuunos, 1951, 1954, uw yp.). 


Meroynmka 


Pa6ota uposoyqunach Ha ABYX MOZOMbIX cobakax (O4HOTO ToMeta) cHabHOrO y paBHo- 
BeMEHHOrO HW DOABMKHOTO THIla HO MeTOAUKe CeKpeTOPHHIX yCAOBHEIX pedaekcos. Pern- 
CTpal\nA CIIOHHOH CeKpeuuM Beach No wWKane TasuKne—Kynanopa (1 qeneHne=0.01 mu). 
Kpospattoe Japacnne H3MCPHAOCh CIYXOBbIM MCTOJIOM HoporkoBa B GeqpeHHoi aptepun 70 
H Wocie OMbITa B KaMepe [IA H3Y4eHHA YCNOBUHIX pedseKcoB He MeHce 3 pa3, ¢ HHTCpBa- 
Jamu B 1.5—2 mun. Ilepeg uccneqoBaHuem KuBOTHHe HaXOMMJIMCb B WOKOe B TeYeHHe 15 MHH. 
Bo BpeMA M3McepCunA aBACHHA cobaku JemKanu C paccaaOneHHOow MyckylaTypoi. Mepno- 
AMYCCKH WaBAcHNe PerHCTpHpOBaOCb B A pyrux HOMeMeHMAX, He CBA3AHHEIX C lpoBeye- 
HHeM SKCUCPMMeHTa, HW B BMBAapHH. 

Alanueie, DONyyeHHEe aycKyAbTaTHBHBIM MeTOJOM, CMCTeMaTHYCCKM KOHTpOHpoBa- 
JHC 3aNHCbio (aBleHHA .C NOMOMbIO apTepHaubHOro ocunIAorpapa CHCTeMBI 3aBOa 
«Kpacuorsapseenp. 


PesyabTaTEl wecxesjoBanHA 


K W3yyeHwio ypoBHA apTepHadbHoro AaBNeHHA MBI IpWcTynwAH wocae 
Toro, Kak y coOak Obila BEIpaGoTaHa CucTeMa MMMeBHX yCAOBHLIX pedseKcos 
Ha Clefylomwe pasqpakuTetH: 3B0HOK (57 06), cpet (908, 40BT), merpoHom 
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120 ynapos Bi mun. (53 96), rou (71 26), audhepenHnpoBownHt MerpoHoM 
60 yaapos gp 1 mua. (41 n6). 

Heo6xogumo oTmeTutb, 4TO B Depsblii Hepvogx MsMepeHuA JaBreHua (OKOJ0: 
2 mec.) HaGloqalo0cb 3HauMTeAbHOe ero KONebaHue. IIo Mepe NopTropeHHa 
HpollehypH 3TH KOeOaHuA UcyesIM M aBeHHe ycTaHOBH0Ch Ha onpeje- 
w@HHOM ypoBHe. Tak, MakCUMaJIbHOe JlaBsleHie He Upesnmano 150 mM pr. cr., 
MHHMMaJIbHOe KONeOan0cb B Mpenenax 70—90 mM. 


B wpotecce paOorTht MBI ChelvaibHo BHACHHAM, Kakoe BAMAHMe Ha K po- 
BAHOe LaBIeHHe OKa3zblBaeT DpOBeeHne ONLITA, ela MACO-CyxapHoro Nopomka. 
HKOHTpOAbULIe ONLITH HOKasaIH, YTO UpeOEiBaHve CobaKu B KamMepe B TeyeHHe 
TOFO BpeMeHU, KOTOPOe 3aHMMAaT OMLIT, a TAKKE ea He OKasbiBau CyMecTBeH- 
HOrO BUIHAHMA Ha KPOBAHOe MaBleHle: OHO HIM BOOOMe He H3MeHANOCL, UI 
HOBHMaloch Ha O—10 mM pr. cr. 

I]poseyenne onzita B DofaBAloMeM OONbINHCTBe CLyYaeR Take He U3Me- 
HAO aBJenWA, TOKO HeECKOJbBKO pa3 ocue Obita Japuenue 6nsa0 Ha 10— 
20 MM BbLIe HCxogHOoroO. 

Vsmepenie jaBleHwA B Apyrux NOMeMeHuAX UpH cobsweHUH OOHUNHX 
YCIOBAH (THMHHA, OTCYTCTBHe NOCTOpOHHEIX MU) TaksKe CYyMeCTBeHHO He 
OTpavKallOCh Ha ero BeIMHHe. 

YcnoBHEi numeRol peduekc Ha cnraOblii HALZYRUMOnNH TOK (HallpAKeHHeE 
aKKYMYyJATOpa 4B), BLISLIBAIOMIMM IHMb TOKaIbubli MOUbeM allel, MBI WayanH 
BLIpaOaTbiBaTb Nocae Toro, Kak Obl BLIPaGOTAHH MW yUpoyelibl NOMOMHKUTEADABIE 
HM OTpPHMaTeIbHbie YCIOBHHe pe@ieKchl Ha Apyrve paapakutTenu, a KpoBA- 
Hoe JaBeHHe yCTaHOBUIOCh Ha OlpeyeneuHOM yposne (130—140/70—80 mm 
pT. cT.). JUeKTPOAL! pacnoNaranuch B OOacTH roueHi eBoii 3agqneli norn 
cobakn. Tok IpiumeHANCcA O4NH pa3 B OMbITe Ha 4-M MecTe B CHCTeMe paslparKu- 
Teel. B nepBiie Anu BLIpadoTKH pedsekca TOK JelicrBoRan B TedeHue 10 ceK., 
M3 HUX B TeveHHe 1 ceK. H301MpoBaHiO HM 9 Cek. COBMeCTHO C efOli MA~CO-Cy- 
XapHoro nopomka. Ilocrenesuo BpemMA M301MpoRaHHOro FelicTBUA TOKAa yBe- 
uuutBatocb 40 20 cex. Takum o6pasom, TOK, Kak MW BCe Apyrue pasapamutesn, 
WeuCTBOBaJl B TeyeHHe 30 ceK. 


B nactosmem cooOmennh ME OCTAHOBUMCA JNDIb Ha pesyabTatax u3sy4e- 
HMA KpOBAHOFO JaBieHuA. [[MHaMMKa BLIpaCOTKH ycuOBHOTO NumeRoro ped- 
meKCa Ha TOK, OCOOeHHOCTH eFO HapyMeHNA Nocae cmuEKN HEepBHHX NpowUeccoB 
cooOmeunH Hamu panee (Jlannnona, 1958a n 16586). 

Co6ana Hara ua. Baegenne Bcuctemy pasppaxntenel aneKTpnyueckoro 
TOKa He OTpa3snaocbh y Harava BM Ha KPOBAHOM NaBenNU, HY Ha ReNNYNHE 
YCHOBHHX peduekcos. B Teyenne Bcero Nepuona EW paGoTKH ycnOBHOTO ped- 
mekca Ha TOK fjaBleHve OTIMYaIOCh OonbmuM Doctonueiom (puc. 1, /), 
HO yUPOYNTh aToT pedaekc npn 20-cekKyHAHOM OTCTaBNeHMM He yNanOcb ua-3a 
JleTHero Tlepephiba B pabote. 

ilocue Uepephiza NpuMeHeHNe TOKa MBI Hayanu cpasy c 20-cexyHyHOrO 
OTCTABIeEHNA. ITO UphBeIO K NOABAeHHIO COOpOnUTeNbHON pes KMMH, WH BCTeL 
3&@ HelO CTaJIM HaOalopaTECA KONeGaHHA JaBneHHA, occGeHHO nocgze ONbTa 
(MaKcuMasbHoe — yo 190 MM, MuHUManbHCce — n0 120mm). Ilocne uckaouenna 
TOKA B DepBbie AHH AO ONbITa KPOBAHCe JaBNeHve ObI0 Ha OOHUHOM ypoBHe, 
OfHAKO LOCNe OULITAa OHO BHOBb NOBHIManocb. B nocueaxywmue AHN OTMeUaOCck 
3HAaYNTeIbHOe NOBLMeHve FaBnennHA (puc. 1, //), a TaKxKe H3MeCHEHHA B DOBe- 
yqennun cobaku: BAJOCTb, NockyiuBaHne (UM UpH u3sMepeHHM aBueHHA, HU BO 
BpeMA ONLITa), HeKeTaHve UATH B KaMepy, CONpOTUBJeHHe pH TOAToTOBKe 
K onnITy. Co CTOPOHH! yYCHOBHEIX peNeKCOB OTMeYAIUCh HapyeHuA CHAOBHX 
OTHOMeHHH, 4acTHe Mazs0Bble THMHOTMYeCKHe COCTOAHHA. 
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VUutrepecho OTMeTHTb, 4TO B aTOT HepHO paOoTh apTepHalbHoe JaBseHHe 
y coOakH 40 ONbITa B APyrux NoMemenuAx Obl0 HOpMambubIM. Hatpumep, 
8 X 1954 B DOMenIeHnM AA OmMaHHA OHO paBHATOC. 140/90 MM, B KOMHaTe 
mepen Kamepolt — 145/95 mm, a B Kamepe — 170/90 mM pt. cr. OnHako 
B aibHeiimeM MB OTUX MOMeMeCHHAX JaBeHue cTamo BEICOKMM. Tak, 11 X 1954 
No ONnTa B ToMemenun ana omuganua — 170/100 mM, B kKOMHaTe — 
160/100 um, B Ramepe — 180/100 mm, nocae omntta B Kamepe — 190/100 mm 
pt. CT. 

Tlocae nepeprisa (OUbITH He CTaBMuCch B TeyeHue 11 jHel) B UepBEe ABA 
HA Wapaenue 610 wu3KuM (130/70, 140/85 mm), HO Kak TOMBKO OL WpHMe- 
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1955 2. 
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1954 2. 


Puc. 1. H3amenenie Kponavoro AaBaAeHHA Hi BBICHICH HepBHOM JeATCHDHOCTH y Ccobakn 
Haran 8 NepHog c Wiota 1954 r. oo oKTHOpb 1999 Fr. 


Aenabpo 


IIo ocu aédcyucc — BpemMA omnpitos. IIo ocu opOunam — BemmuuHa SesycnoBHOK cexpelunu (a), BeNMUNHa 
YCOORHOM CeKPeCHHH B Te. WK. (6); BENMYMHA KPOBAHOPO aBJICHHA B MM PT. CT. (8). CnaoumHar AUKUA — 
CYMMAa TIOJOKMTEJIDHBIX YCHOBHbIX PePIEKCOB 3a ONbIT, Nprpoueucman — CYMMA OesyCNOBHbIX PedueKcos, 
YMCHbINeHHaA B 5 pas; nynyxmupHan — BeIMUNHA ceKpelun Ha LudPepeHUMPOKoOunHi A paslpawkUTe. 
Cmoaduxu — BeENVINHA KPOBAHOLO JaBJIEHHA; BEPXHAA TpaHnlla CTONOKNKAa COOTBETCTBYeT MAKCHMAJIbBHOMY 
aBJIeHHIO, HMiKHAA — MHHUMaJIbHOMY. Gawmpuxosannoie cCmonzbuxu — BeNMYNHA WaBNeHHA NO OMNbITA, 
Beawe cmonaouxu — TO *e Tocze onbita. J — Hayao BbipaboTKN ycNOBHOrO pedekca Ba aeKTpPHNYeEcKHH 
ron; IJ — To me nocne 2 mec. npumenenna ToKa; II] — nepnog cmmOKn (cmpeaxa — fieHb cuimOKy); 
IV — Wanteueimee HapymreHue cocymaucToro TOHYC&a MW YCJIOBHbIX pedmekcon; V — BuyINAHHe OpoMH- 
croro.HaTpHa (1.0 Pr erKeqHeBHO) Ha yPOBeHb KPOBAHOTLO TaBNenna (cmpeanu — DBM BBeRCHHA), VI — xa- 
PakTep YCJIOBHOPePIeKTOPHOH eATeJIbHOCTH H aAPTepWaJIbHOTO WaBIeHHA B oKkTHOpe 1955 rf 


He€H TOK B CHCTeMe paspaxKutTerei, OHO BHOBb NOBHCHIOCh HM WposomKalo 
OCTABAaTbCH Ha 9TOM BEICOKOM ypoBHe (200/110 mm), HecMoTpA Ha TO, ¥TO 060- 
pOHMTeIbHaH peaKIMA Ha TOK OTCYTCTBOBaa HM HanwHO Ona numeson ped- 
eKC, | | 

Ilo mepe TpeHupoBKH ycroBHOrO pedueKca Ha TOK NOABMIACh TeHeHIMA 
K HEKOTOPOMy CHIMKeHHO apTepHatbHoro FaBrenna (70 160/100 mm). OnHaKo 
cmu6Ka Bo3s0yUTeNbHOrO M TOpMO3HOTO poneccop’ Hapymiusa mporecc 
HepekIOUueHnA, MOABHIACh pe3skaH OOOPOHUTeIbHaA peaKOWA Up BKATOUe- 
Huu ToKa. JlaBleHve BHOBb cTano NoBHMatEca (fo 220/130 mm). B qaabHen- 
mei padote WaBleHHe NpOoKaNO OCcTaBaTbCA Ha BbICOKOM ypoBHe (pue. 1, 


1 Cmu6ka Mpopogqusmach ciexyiouumM o6pasom: nocne 20 cek. ReticTBHA Mjo94 cpasy 
6e3 HepephiBa BKTIOVAICA ANPPepeHyMpOBOUHE pa3zfpaxuTerb — Mgy—, H 3Ta KOMOH- 
Hala WnMWenw He MOAKpenmArace. = 
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d//), 4TO COMpOBO;KAanloch NapyuieHvem ycNoBHOpeduekTOpHoll JeaTenbHocTH 
cobaki. 

UcksoveHne M3 CHCTeMBI pasipaKUTedei TOKAa He BHBHBalO ymyuMeHnit 
HH B YCHOBHOpePAeKTOPHOl! FeATeIbHOCTH cobakU, HH B KPOBAHOM aBieHun 
{puc. 1, /V). Haupumep, 10I1V 1955 ucxoqnoe gapnenue papnanocn 
180/95 Mm pt. ct.; vepe3 30 mun. — 220/110 (co6axa Haxonunach B Kamepe 
HM WoOwyyalta, KaK OOBITHO, efy). 

C lebl0 BLI3BaTh NOHMKeHMe aBCHMA MH BOCCTAHOBHUTD BEICHIY10 He pBHYy!0 
HCATENbHOCTR codaKH On UpHmMeneH OpomucTHi uatpuit B pose 1.0 r 


Cd 
¢ 
* 
é 
¢ 
é 
or? 
r) 
‘ 
¢ 
iL? 
, 
’ 





Aexabpp - Anbapo Mapm Mai pefparo 
9552. 19562. 19572. 


Puc. 2. H3amenenne KpoBsanoro faBJicHHA HW BHICUEeli HepBHOM AcATeIbHOCTH y cobaKn Ha- 
TaH B Nepwoy c WeKkaOpaA 1955 r. no deppanp 1957 r, 


J — nepefenka CHrHanbHoro 3HaweHHA NONOKUTeENBHOTO MU TOPMOSsHOrFO pa3snpaxknteneh (cmpeaxu nokKa- 

3bIBAIOT HavaJlO M KOHeL Nepemenkn); 7] — ycnobupie peduekchi WH KPOBAHOe aBIeHNe B nepuoa nmpr- 

MeHeHMA TOKAa, IT] — nepuoy TpexkpaTHoh cmmOKu (cmpeaxamu o6o3snaqdenH THU cmuoxn); IV — ypo- 
BCHb JABJICHHA M pepiekcos B despane 1957 r. Octanpune oOosHayeHMA Te 2Ke, ITO Ha pue. i, 


B TeveHHe O (Hel. Hauunaa c 3-ro qHA HpHMeHeHUA Opoma MaBeHHe yao 
Ao 130/70 mM, OfHaKO BO BpeMA ONEITA OHO BHOBb HOBHIMaoch no 200/110 MM, 
XOTH TOK aBHO yxKe He ItphMensAsca (Oonee 1.5 mec.). Jlonuxenne RaBneHHA 
HaOulofalocb MB TeyeHve ABYX [Heit WOCe OTMeHH OpoMa, a 3aTeéM BHOBb 
HoBEcuno0ch Ao 210—230/150—160 mm, uro suquo us pac. 1, V. 

Buicokoe JaBsleine HabAWaI0Cch HE TOMbKO B KaMepe, HO lt BO BCeX TOMe- 
IU€HHAX B pasHoe BpeMA AHA WM COMpOBOMAaNOCch pesKUM KOe6aHHeM BeIH- 
“UMHBE YCOBHLIX pe@JIeKCOB CO 3HadHTeAbHEIM HayeHnem ux (no 35 nes. mK. 
3a ONT) HM OOUbMOH XaOTHYHOCThIO, Pas0BLIMM COCTOAHHAMM HW BHCOKHM 
YPOBHeM OesycIOBHEIX pedieKcos; ofHako AUdpepeunuposounoe TOPMO?Ke- 
He Ob0 ROcTaTOUHO MpouHEIM. Yrawienue ycaoBHOrO pediekca Ha 3BOHOK, 
MpoBbeweHHoe B STHX YCAOBHAX, Upomuo OLIcTpo: DepBaA HyJeBad peakquA 
NOABHacb Ha /-M UpvMelieHuu 3BoHKka Ges NOAKpenneHuA, H pedueKc nox- 
HOCTbIO yrac Ha 10—12-m upumenHenun. 7 

23 VI 1955 mpu opranbmockonnueckom o6caeqoBanHA SHAM O6OHapymeHH 
OCTATOYUHbIe ABJEHUA ObIBIIerO KPOBOM3IMAHUA B BHI MMrMeHTHHX DATeH 
BONM3H COCKa 3pHTeNbHOTO HepBa M yMepeHHHIM cila3M COCyOB CeT4aTKH. 
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IIpu cnexyiomem BBeeHAn TOKAa B CHCTeMy 
pa3ilpaxkuTeneH HaOtiofal0ch 3aMeTHOe peskoe 
TOPMO?KeEHHe YCNOBHOTO NHMeBOrO pedsekca Ha 
= aTOT pasipaKuteib. KpoBanoe JaBnenne nocie: 
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TABJMHIA 1 
Bananne KodewHa Ha KpoBAHOe ([aBTeHwe M yC-loBHBIe ped-texcnr y cobakn Haran 
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OMbITOB C TOKOM 3HaYHTeJIbHO TpeBhlwaso Was- 


> 
2S & yeHve WO ONBITAa. 
cS B cepeaune HOA ODNITH ObInM DpeKpa-. 
—__------.-——. Wenbt Hw coOaKe OHA Tan AINTeEIDHEIM OTTEIX 
19 (2 mec.). Ilepnoquueckne u3smMepenuaA aBlenna 


% BO BPe€MA OTIEBIXA CBHJeTEIBCTBOBaIM 06 OT- 

HOCHTeJIBHOM CHWKeHHH ero (170—180/100 mm), 
J a BB COHTAOpe MeCAne DaBIeHue NOHU3HIOCh TO 
150/80 mm pr. cr. 

Bo3o06Hoprenne onnITOB (6e3 upumMeHeHuA 
TOKa) Docwe TepephiBa NoOKa3saio MOBLIMNeHHe 
YCJIOBHHIX pedIeKcoB H NOHWKeHMe JaBJeHHA. 
Ho nocae nepBbix +Ke ONLITOB DocseyHee BHOBb. 
CTaNO NOBLIMATbCA HW peskO KONeOaTbcA Kak U3. 
ONbITa B ONLIT, TAK UB TeyeHHe OlibITa (MocIe 
ONLITa JaBlleHWe 3HAaYMTeJbHO UpeBLilaso wC- 
xomHoe). JluddepennupoBpounoe se TOPMO*Ke- 
HMe cTallo MeHee UpouHbM. B fasbueuren 
paOote BeIMIMHA YCAOBHEIX pe@JeKCOB BHOBB. 
cTalla pe3ko koueOaTbcA; OeaycnoBHEe ped- 
eKCH AMeIM ABHY!O TEHACHIMI0 K NOBBIMEHHIO,. 
uTO BUAHO u3 pue. 1, VI. 

IlostopHoe o@trambMocKonMyeckoe O6cueO- 
BaHlie coOakKH B OKTHOpe Mmecale NoKaszalo, 
uTO OnIBMee KPOBOHSIIMAHHe paccocasocn, 
OWHaKO, COCYAB ceTuaTKM ObluM No-lpexHemy 
H3BUTH, BCHLI pacwHpeHH. 

B woxGpe 1955 r. HameTHNOCh HeKOTOpOe 
HOHMKeHHe KAK MAKCHMaNbHOroO, TaK HW MHHH- 
MaJbHOrO JaBAeHHA, TaBHBIM OOpas0m 10 
OUbITa, H BOCCTAHOBMeHHe YCNOBHOpedseKTOp - 
HOM jJI@ATEIIBHOCTH. 

Ilepenemka curHanbHOTO 3HaYeHHA acconH- 
UpoBaHHOH Nap paspakurened MpHBeda kK 
— eme OonbmumM kKoneObaHvAM JlaBeHHA JO A 

Tocwe ONbITa H K HEKOTOPOMY NOBHIMeHHI0 ero. 

Ilepexoa K TepBoHayanbHOMy 3Ha4¥eHO pas- 

paxkuTenei (Tak Ha3hipaemMaA oOpaTHad Mepe- 

jeaka) composposwxRancA HeOONbIMMM CHHKe- 

HMeM aBIeHHA, OCOOeHHO Hocue onbITa (pic. 

ree 

Iipumenenne 0.3 Coffeini puri upuBpeno Kk 
pe3sKOMY TOBHIMeHHIO JaBIeHNA kak B eb UC- 

HLITaHHA, Tak MW BHocWenylomue 7Ba WHA, XOTH 

CyYMM@ YCHOBHLIX pedeKcoB CyIleCTBeHHO He 

u3sMeHisach. Jlosa BO.6 Coffeini puri Take 

BH3BaIa 3aMeTHOe DOBHMeHHe WaBieHuA 

HeKkOTOpoe UOBLIMeHHe YCNOBHHIX ped@ueKCcoB 

(raGa. 1). 
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YIMHeHHe BpeMeHM JelicrBuA jAnhdepennApoBo Horo pas paxutTein 
JO 0 MMH. IpMBeo0 K MOBEIMeHM0 HaBpnenua ¢ 170/90 no 210/110 mM pr. cr. 

Ilocne 6.0 Mec. NepepbiBa B CHcTemy pa3qpaxuteneii 6b BHOBD BBeyleH 
TOK Kak MHWeBOH YCIOBHBIM CHrHad. 

Tpeuttposka ycroBpinoro MumeBoro pedlekca Ha TOK UpBeda K NOBBITMe HHO 
KPOBAHOrO aBeHIA, a BCJe 3a MOBLIMe€HHeEM JaBIeHUA Haya NOBMWaTbhCA 
Hu G6e3ycioBHHe pedjekch; ycnoBHbe pedmekchl HeMHOrO DOHU3uAHCh 
(puc. 2, I/). 

Jlapuenne KpOBM OCTAaBaOCb BEICOKUM M B KOHTPObHHX ONEITAX, a TAKIKE 
1p H3MepeHHu B JipyrHx MOmMeneHHAX. 

B mae 1956 r. Ob11a MpoBefeHa TpexkpaTuad cmu6Ka. B ann cmu6Ku 
AaBIeHhe He U3MeHWIOCb; B MOCIexywUive HM aBseHHe BHOBb NOBLICHAOCH, 
ocobeHHO MOCAe ONLITOB; B fabHelimeii pa6ote oTmeyanach 6onbman nabuap- 
HOCTbh JaBJICHHA, a TAKHKE 3HAYMTeMbHOe Hapymeniie BLICMei HepBHOi peA- 
TENbHOCTH. BerMYMHa yCAOBHBIX pePACKCOB NOHM3HAACh MU pesKo KoreOamach, 
Ge3ycloBHble pediekcht Bospocau (puc. 2, J//). Ha atom strane pa6ota Onna 
mpek panlena. 

Virak, 13 Bcero cKa3saHHoro BUAHO, ITO y coOaxu Haran B pesyuprate 
BbIPAOOTKM yCOBHOrO MumeBoro pedieKca Ha TOK U cmHoOKH H€PBHEIX IIpo- 
WeccoB pa3sBUNOCbh CTOHKOe FHepTen3suBHoe COCTOAHHe, CompoBoRKNaBmeeca 
M3MeHCHHAMM CO CTOPOHEI ria3sHoro jHa. KpopaHoe Janmenue mpomommaert 
OCTaBaTbCA BEICOKUM B TeYeHHe JIMTebHOTO Nepuoga (oKONO 3 eT), HeCMOTpA 
Ha TO, YTO OMbITHI C TOKOM ObLIM aBHo MpeKpameubl (puc. 2, JV). 

Co6aKka Ha6Gar. Y coOaxu Ha6at upumenenne tora Cpa3y Ke 1pu- 
BeO K 3HadHTCABHOMY Waj@HHio BeEIUMHBL YCIOBHEIX UM Oe3yCMOBHEIX pediek- 
cos. Beneq 3a H3MeHeHHeM BLICMel HepBHO JeATeEIBHOCTH CTanO NOBHUWAaTbCA 
apTepualbuoe WaBseHHe, OCOOeHHO Nocae onuita. Tak, 70 MpHMenenma ToKA 
Wablentie paBHAoch B Cpeqnem 140/80 mm (puc. 3, 7), na 12-1 nen» nocae 
ero IpumenennA FaBlenue Focturno 195/113 mm. Wurepecno ormeruth, To 
HOPMaJI13 .HA HaCTyU1a B MepBylo ovepexb B BLICIe HEPBHOM TeATebHOCTH 
HM JMMIb MWocTeteitno, WoCHe YMeHbMIeHMA CHB TOKAa, JaBleHiie BepHyNOCb 
K MCXOQHOMy ypoButo (puc. 3, JZ). 

B faibueitmei padbote KpoBAHOe WaBAeHHe oCTaBanqOCh Ha MOCTOAHHOM 
ypOBHe, HeCMOTpA Ha TO, 4TO HU30NHpOBaHHoe JelictBue TOKa mocTeneHHoO 
ObI10 AoBexeHoO fo 20 cex. Tpumenenue Ttoka He oKa3EIBadO CVIIeCTBeEHIOrO 
BAHAHHA Ha COCYAHCTY!O CHCTeMy: MaBeHWe NOCHe ONLTAa PpaBHAOCh apse- 
HH}0 JO OMbITA, a HHOra ObLIO JaxKe Ha S—10 mM HMKe UCxOMHOrO (puc. 3, 77). 
Ilocne neTHero mepepiipa B pAe OMLITOB OTMeYaOCh He6ONBUIOe TOBHI- 
menne RaBuenua (40 150—160 mm), oHako DocTeleHHO OHO BeEpHyOCch K nep- 
BOHaYaIbHOMy ypoBHto ({30—140 mm). 

OqHOKpaTHad cuIHOKa HepBHHX UponeccoB He BEI3BaIa CyMecTBCHHEX 
U3IMCHEHHI HM B BLICMel! HepBHOM MeATebHOCTU, HH B KPOBAHOM aBeHUH, 
Ilocneyuee B eHb CMIMOKH AO ONLITa paBHaAsoch 130/70 mm, nocae onbita — 
135/75 MM; Ha Ce YON WeHb WaBeHve NOBLICHIOCh no 155/85 mm. B yagb- 
Henimeh paboTe OTMeyatOCb HeKOTOpoe KONeGaHHe ero. Omnako yepes pe He- 
Aeaw Mocue cumOKH AaBienue noBEICHsoch 70 160/90 mm (puc. 3, JV). Tpex- 
KpaTHad cmMOka UpWBeta K CHWKEHMIO yCNOBHHIX pedseKcon u jabHeil- 
I€My NOBBIMeCHHIO WaBIeHHA Kak CHCTOMMYeCKOFO, Tak HM WMacTOMMYeCKOroO 
(go 170—190/100—110 mM), a Take K 3HaunTeIBHBIM ero KoneOaHnaM. 
Hocrenenno ycnosube pedrekch HayadN DOBLIMaTBCA, a LaBseHne monusn- 
toch 40 140—150/80—90 mm pr. cr. (puc. 3, JV). 

Bo BpemA Caexyomnx mectH cmu6oK AaBNeHMe BHOBb crauo TMOBLHIATbCA, 
ocobeHHO nocse cmHOoK, Korga BoccTanoBunach o6oponutenbHan peak 
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Anpenb Matt -VroHo | Oxmabpb - Horbpb Honbpo-Aexabpb 
1954 2 
Puc. 3.’ WaMenenne KpoBxHOTO aBNeHHA HM BHCHIell HeEPBHOM ACATCABHOCTH y cohakn Ha6baT #8 MlepHod © alipesta Ho 
neka6pp 1954 r. 
{ — yO BbIpPAOOTKH YcHOBHOrTO WHuleBoro peduiekca Ha TOK; IJ — BBeTeHMe B CIICTEMY YCNOBHBIX PasqpaKuTeneli TOKAa (cmpeaxou ob0- 
3HaveHO Hayao UpPNMeHeHWA TOKa); JIZJ — nocne ynpoweHHA ycnoBHoro Mumesoro peduekca Ha TOK; TV nw V — Boananne cum6oK Ha 


KPOBAHOe [aBleHHe M YyCNOBHOPeDJeCKTOPHYIO -leATeNbHOCTS (cmpeaxu ToKasbipaloT GZHH cumi60K). OcTampybpie o6O3HadeHHA Te 2Ke, 
uTO Ha pyc. 1 
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pH jeucTBUH TOKa. Ha 9- Fenb mocnze cmu6o0K ZaBseuue WO omnta paBHA- 
noch 200/115 mm, mocue ontita — 220/120, yepes 3 vaca nocue onnIta B RUBA- 
punt — 200—220/110—120 mm pr. cr. (puc. 3, V). B gaabueiimeii pa6ore 
YCHOBHBIe pedJeKChE HavadM BOCCTAHABANBATbCAH, HO CO CTOPOHHI apTe- 
puaIbHoro aBeHMA OTMeYaCh OoubuMe KONeOaHHA ero, KpoMe Toro, 
NOABHINCh KOKNbIe Tpoduyeckue HapymeHuA. Oueswf~Ho, 9TH HapyweHuA 
NOCAYHUAH MpNYHHON MOBTOPHOTO M3MeHeEHHA ycuoBHOpedseKTOpHOll WeA- 
TEMbHOCTH sKHBOTHOrO (puc. 4, J). 
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Hone 

Poe. 4. IsMeveune Kpopanoro aBleHUA MH BBICTIeH HEpBHON {\eHTeIbHOCTH y codakn 

llabaT B Mepuoy ¢ AHBapH NO WoNb 1955 rv. 


Cmpetn itt WOKasaHa IWeCTHKpPaTHaNH cuuOKa. Octabupie obo3HauennA Te me, UTO Ha pune, ft. 


Aas.teite octapauoch noBpumenHtim (0 230/130 mm B oTnenbHBETe yn) 
B TeveHtie & mec. Nocae cimm6Ku. OgnoBppeMeHHO C TAaKHM BEICOKUM ypoOBHeM 
JABNCHUH OTMeYatTach NOBMIMICHHAH peakKTUBHOCTbh CcocyouBuraTeNnbHOro 
HeuTpa — jlaBsenne pe3kKo KONeban0Cbh Kak OT ONLITA K ONBITY, TAK UM B Te- 
yenne onbita. Ji1o60e NocTopoHvee BMeEMaTeALCTBO UNH H3MeHeEHNe OOCTAHOBKU 
OULITAa MPUBOAUAO K 3HauHTeAbUBIM CABUTAaM TOHYCa COCyLOB. 

B Teyenne scero Nepuoga rufepreH3HBHOrO COCTOAHUA OTMeYANHCh u cy- 
IWECTREHHbIe HapymennA BEICMel HEPBHO JenTeNbHOCTH coGakn: ycaoBHbIe 
pedaekcht NONNZHINCh, CHIOBbIe OTHOMeNHUA HapymMusuch, nWoABUTNCh rHo- 
HoTHyecKNe gasopbe cocTosunA. Beauyunna ycnornoro unmesoro ped- 
TeKCa Ha TOK Tak?Ke KOJeOalach U3 OUbITA B OMBIT, YacTO CcOnpoBomKlanch 
{BUraTeIbUOH OOOpOHHTebHOH peaknHel. OfHaKO Hapymennit pzuddepenun- 
POBONHOTO TOPMOMReHUA He OTMeuatocb. Vutepecno yKa3atTb Ha TO, UTO 
y Ha6ata, Tak xe Kak HW y Harana, NoBbMmenve naBnenus COMPOBOMNAIOCh 
HW Hoppiuennhem Oe3ycHoBNHXx pedsexcoB, OfHAKO MeHee BbIPaxKeHHEIM, ueM 
Y upeabiAymen cobaxu (puc. 4, /7—J//), 

Yepes 0 mec. nocae cmnodor qaBneuve cuu3unoch no 160—170/80—90 MM, 
ONHAKO YCIOBHEIC pedeKch! Bce emle He BEPHYANCL K NCxXOMHOMYy yPOBHIO 
(puc. 4, JV). B oror nepnog 6s11m BHOBL Dpopenenn cmn6Kn (B TeyeHue 
mecTH onbiToB Towpad). Wocne cum60K yctanopnsmuiica yposenb Japsenna 
OL Hapymen HW BHOBb Ono OTMeYeHO BHAYNTeNbHOe KONebaHue eTO ¢ Ta jie- 
HHeM B OTLHeETbHBe ANH WO 130 MM. Jro Koe6baHHe CMeHUNOCH NOBLINICHHeEM 
aBenHA, KOTOPOe COMpPOBOKTaANOCh H3MCHEHHAMM B TOBeTeHMN 3KUBOTHOLO: 
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co6aka 6biIa BANOM, CO CIe3HITMMUCA rla3saMH B OTIeUbHBIe AHH, Wetaga 
OTPAXHBaTeIbHbe JRWKeHUA romoBOH. YcnoBune U OesycJOBHEe pedseKcH 
NOHM3HJNCB. 

Yainneuwe BpeMeHM felicTBuA AUdhepeHuuMpoBounHorTo pas parKuTeIA 
no 10 MHH. B TeYeHve MATH AHel MOApA UpnBesro K pe3sKOMy MOBbIMeHHIO 
apTepHaIbHOrO JaBAeHWVA WoCie OUHTa, XOTA MCxofHOe AaBMeHve ynasto 


no 160 mM pr. cr. (pric. 4, V). 
IIpumenenue Kodenua B yo3e 0.3 u 0.6 r BEI8BaIO 3HAYMTeNBHOe MOBEIME- 


Hue JaBJIeHUA Kak B [eHb MCHbITAHHA, TAK HW Ha Apyrou jeup (rab. 2). 
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Cexmbpo ~ Oxmabpo - Honbpe Anbapo- Pebpano 
1955 é. 1956 2. 


Puc. 5. Hameneune KpoBHHOrO aBleHHA M BEICIMeH HepBHOM AeATebHOCTH Y cooaku 
HaGart B nepHog © cenTaOpa 1955 r. 0 despaub 1906 r. 


i — 80 BpeMA TepemeNKH CHTHANbHOTO BHaveHVA NOAOKUTeEMbHOTO HM TOPMOSHOrO pasqpaxKnTeen; 
IT — nocne mectuKpaTHoll cimm6KH. OcTasbHble OOO3HaAYeHHA Te He, UTO Ha PHC. 1 


Tlocne 2-mecaunHoro Hepepsisa ONbITH OL BOZOOHOBNeEHH, HO 6e3 1piMe- 
HeHuA TOKAa. HpoBaAHoe aBJleHHe BCe elle OCTABaJIOCb NOBLIWeHHbIM (150— 
160/90—100 mm), oco6eHHo Mocae onbita (q0 185 mm). YcmoBuble pedieKchl 
OI WO-pexHeMy 3HauMTeIbHO MOHWKeHB uw xaoTHuHEl. pu odraibMmo- 
ckonWuecKoM O6cieqoBAHUM OLIIH OOHapyKeHbI Cle bl KPOBOM3ZJIMAHMH B CeT- 
uaTKy, a TakeKe BbIpakelvad M3BuTocTh cocyfoB. Ilepewemka curnamb- 
Horo 3HaYeHHA TOAOKUTeEBHOTO HM TOPMO3HOrO pashpaxuTereH UpHpesta 
K He3HauliTeIbHOMy TOBHmeHuto AaBnenuaA (yo 170—190/100—110 mm). 
[locae toro kak nepenemka ObIma OCyulecTBJIeHa HU MBI IpPMCTyUMAM K TAK Ha3bl- 
BaeMOM OOpaTHOl HepeseiKke, KpOBAHOe JaBeHMe MpuoOpeso ABHYy1o TeH/eH- 
M10 K CHWKEHMIO, XOTH MOCAe OULITa OHO BCe elke ObIIO 3HAYMTeAbNO BEIWE 
HopmMaibHoro (190/100 mm). Bamecre c MoHMKeHHeM aBJIeHHA OTMe4TAaCch 
HU HOpMaNN3ania BEICHei HepBHOM WeATenbHocTMH cobaKH (puc. Oo, /), 

IIpu spreqenuu B CucTeMy pa3ypamuTesel TOKA, KOTOpPHM He IpuMeHAACH 
c wna 1955 r., T. e. B TeveHHe O MeC., WaBeHHe BHOBb CTaJIO MOBHILMIATbCA, 
ocobeHHO Hocae OMLTa, XOTA yCNOBHOpedseKTOpHaA JleATeMbHOCTh He Ha- 
pywusach. Uepes 8 mec. nocae onMcaHHbIx BEIMe CumMOOK Oba eme pas Mpo- 
BeleHa WecTMKpaTHad cmu6Ka. Wutepecno OTMeTUTb, 4TO B HM CHIMOKH Ha- 
6uoanoch 3aMeTHOe cHWwKeHHe apleHua (0 140/80 mm). Ilocae cmnbok 
y cobaku pa3BHnoch oOmee TOPMO3HOe COCTOAHHe, AUd@hepeHynpoBka CTama 
HyJeBOl, NOHUSMIUCh SesycioBibe pedieKch, KOLeOaHHA B aBAeHMM CTA 
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Buanune KodenHa Ha KpOBAHOe WaBeHMe UM YC.1OBHBIe pedseKcH y codakn Habart 


eer ye x pe 


SIIT 1955 | 411 1955 | 5 IIT 1955 |}15 ITI 1955116 TIT 1955/47 LIT 1955 


























— 0.6 — 









Jlo3a Kodeuna (Br) ..., — 0,3 | — 
A pte pialbuoe WaBlenue 





Ho oubtra (B MM pT. cr.) | 180/103 | 240/110 | 210/110 | 175/95 | 220/130 | 210/110 
To +e Nocue ONbITa (B MM | 

PTs OP.) a ed had: 4 ee) LSO/108 240/130 | 210/120 | 200/140 | 220/120 | 215/108 
CyMMa YCJIOBHBIX ped.ek- ! 

COB (B fey. mK.) . . . .: 0 245 2P?2G° | 959 | 192 183 185 


3HaYUTeIbHO MeHbMe, XOTA WMacTOuMYecKoe AaBenve o0-upemuHeMy O10 
BhICOKUM — jlo 110 mM pr. ct. (pic. 5, J/). 

Ha stom state padota O11a Mpexpamena wa 9 mec. Boso6uopmenne uc- 
CHeQOBAHMA WOCIe CTOMb TAHTeIbHOrO NMepephipa HOKa3anio0, YTO RaBeHnue 
NO-Ipes+KHCMy HaXOJUTCA Ha BHICOKOM ypOBHe, XOTA TOK W He IpMMeHAACA. 


Borsonpt 


1. Y 2 co6ak B pe3yubTaTe BEIPAaOOTKU ycuOBHOM nuMMeBOI peakinu Ha 
craOLi sAeKTpHYeCKHH TOK HM Docreqyromero napymenna Py HKILNOHATBHOTO 
COCTOAHNA HePBHOM CHCTeMBI NocpexcTBoM cmu6oK On0 NOyyeno 3Ha4H- 
Terbuoe (qo 200%) uw AuuTenbHOoe (Gonee 2.5 neT) HOBLIMeHHe apTepuabuoro 
WaB.AeHUA, 

2. Hapymenue cocyynctoro Tonyca yray6useTca mocne cum6oK. Ipuun- 
HOH 9TOrO ABIAeTCH He CTOJIbKO CIIMOKa, CKOMbKO ee NOCIeACTBHA: Hapyme- 
Hue Mpowecca HepeK.NOVeHNA OOOPONNTeILHOM peakIHM B yCAOBHY1O DHWeBY!, 
IpMBOsAMIee K PAa3sBHTHIO HEBpOsa. 

3. Hlopsmienue KpoBAHOrO aBAeHHA CONpOBOMaeTCA pesKHMM KOmeba- 
HHAMM ero ypoBus (0 100 MM pt.cT.) H H3MeHeHNAMM CO CTOPOHEI ria3sHoro 
Ha, XAPAKTePHEIMH JIA THNepToHHecKon Gone3Hnn. 

4. Croiixoe rumepreu3uBHoe cocToAHMe, BHI3BaHHOe cmmM6Koit, conpo- 
BOMMACTCA MOBTOPHLIM HapymieHHeM BbICIMeM HePBHOM JeATCNBHOCTU, BHI- 
ParKalONUMCA NOBLILWeHHeM BeMYMHE OesyCIOBHbIX pedleKCOB, 3HAYHTeIb- 
HBIM CHMKCHHeM WM pe3KHuM KOJleOaHHeM BeAHYMHEI yCAOBHEIX pedseKcos, 
a TaKKe MOABCHHEM CTOHKUX THMHOTHYECKHX PasOBEX COCTOAHMM Mu Tpodu- 
YeCKHX paccTpolicts. 

9. Ilpw# soccranopzeunn BEIcueil HepBHOI JexATeNbHOCTH ycaOBHHIe pe- 
PAeKCLI HOPMANH3YIOTCA B TepBytO O4epesb, B TO BPeMA Kak KpoBaHoe AaBue- 
Hue HW Oe3ycAoBLIe pedeKCHI WPOLOMKalOT OCTABATHCA Ha BLICOKOM yPOBHe. 

6. IkcHepuMenTanbHah TuepTensiA MOKeT OMIT WOMyYeHa y MOOMHKX 
HHBOTHDIX CHIbHOrO, YypaBHOBeMICHIOrO HM NOABW:KHOrO THOOB HepBHoOli 
CHCTCMEL. 
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A KA ]EM HA H AY KR CCCP 
~ -TPYJLBI HHCTUTYTA OU3MOJOPHH um. HW. Il. IABJIOBA, 7. VIII, 1959 


@MHNSUOJIOTMUECKUE MEXAHH3MbI HEKOTOPbIX @®OPM 
OBOBITEHUA Y JIETEA PAHHETO BO3PACTA 


BE. H. NEITAPH, A. He BHAMEHCKAA uM. M. KOJBIHOBA 





(vla6oparopaxn Henpodusyouoru4eckHx mupo6sem. dapelyiomui —|H. M. Buarxos\}). 


VM. Il. TWasnzos, oupexzenan cymuocts peatenbuocru KOPH YFrouOBHoro 
MOsra, yKa3HiBan: «Ecau, ¢ ofHO TOUKH speHna, Kopy Sombmnx noymapun 
MO#KHO paCCMaTPHBaTbh KaK MOBAMKy, COCTOAMyH u3 GecuncNeHHOK MaccH 
OTACIBHBIX MYHKTOB C ONpefeneHHoh usnonoruyeckow ponbio B TaHnHBit 
MOMe€HT, TO C Apyrok — MHI MMeeM B Hel CHOmHelMyI0 AMHaMHyeCKyW CH- 
CTeMy, MOCTOAHHO CTpeMAMyIOcA K OObeQuNeHNIO (MHTerpanMu) uw K cTepeo- 
THNHOCTH OObeRHHEHHOH TeATembHOCTH).} 

OcoGeHHo ApKo o6e 9TH cTOpoHE! paboTE KopH Oonbmux ToNywapuH BEI- 
pasKeHbl y pedenka. Hapayy c pospactanuem komnyectBa BIEMCHTOB, KOTOPhie 
BHYICHAIOTCA U3 OKpyKalomero MUpa (HM OO6pasoBaHnemM ycOBHHX cRABzeH 
Ha HMX), ufeT Bce Oomee mIMpoKoe OG6beanHEHHeE 9THXx paspo3sHeHHHX cCBAse; 
B ompefereHHbe CHCTeMB, HMelomHe OOmu a¢dextTopuHi oyth. 

C nameli TOUKH speHHA, ovens GombMON u TeOpeTHyecKHH H DpaktTuyeckni 
MHTepec TpexctablseT MH3HONOrMYeCKH aHanHs Tex KOHKpeTHHX gop 
oOpasopaHna cuctem, T. e. dopm o6o6menuA, KOTOpHe HabmIOMAWTCA y pe- 
6GeHka. 

B wactosmem cooOmesuu MBI WMeeM B BYLY OCTAHOBUTECA Ha pesyJbTa- 
TaX M3yYeHHAH MH38HONOrTMYeCKHX MeCXAHHBMOB Takoli dopmMEt o6o6meuna, 
KaK HepeHuoc peakiun, BhipaboTaHHoOu Ha OMMH pa3sypaxkuTenb Ha HORHe B 
HOBLIe OObeKTH. Hanpumep, pe6enka o6yuaior olpeyeneHHoMy jelicTBHI 
Ha CiOBAa: «HOKaKN ask», (MOKaKH HOCHK), UW T..— DpH sTOM CHaYana 
peakluA BbIpabaTHIBaeTcCA WyTem cooTBeTcTByIOmux noykKpeniennn. Satem 
peOeHOoK OKasbipaeTCA B COCTOAHUM Nepenectu Jannoe jeiictaue — «HOK aK 
Ha HOBLIe OObeKTH Oe3 CHeNNaNbHOli BLIYYKH, 7. e. 6e3 Nok penenua. Onnaxo 
OKAsbIBaeTCH, YTO CCM B3ATb B KayeCTBe HOBOTO OObeKTAa NpeyMeT, C KOTO- 
phM peOeHokK HHKOra He BCTPeyaICA BCROeM *HRNZSHEHHOM OUBITe, TO #KeTAeMaA 
peakIHA Ha Hero He MO*KeT OBITL Nepenecena. Jlanee BHACHAeTCA, ¥TO HEObXo- 
AMMO CoBnafenve HOBOTO pasfpaxkuTenA 00 BpeMeHM uM MecTy JelicTBHA 
C TeM OObeKTOM, Ha KOTOPHM JaHHE i ABUTATeNBUBI AKT OI] NepBOHAYANbHO 
BEIpabotan. 

SaBHCHMOCTh BO3MOMKHOCTH DepeHoca peakQuN Ha HOBH ObbeRT OT CBA3H 
STOTO NocueqHerO C DpeAMeTOM, Ha KOTOPHI peaKnna Gina BLIpaooTana uep- 
BOHAYaABHO, OYCHb HANOMMHANAa MeXaHu3M OOpasz0BaHHA ycnoBHO cRaAan 


' WW. Tl. Napnos, Tomn. co6p. cou., tr. IV, etp. 244, Wan. ATT CCCP, M.—<1., 1954, 
3% 
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THIa accouMaTHBHOM Up JeHCTBUM Tak HasblBAaeMLIX HHAMPPepenHTUbIx pas- 
npakutese it. | 

Ham KakeTCA OUCH BEPOATHBIM, UTO Uepetecenve eHCTBHA a HOBIE 
oObeKTHI y peOeHka COBepiMaeTCA UMeCHHO B CILLy TOrO, ATO JelicTBIe Tex Mper- 
MCTOB, Ha KOTOpLIe peakiuaA Oblia BEIpadoTaHa H BakpermeHa, W HOBLEX, 
cOBMawaA pahee BO BpeMeHI! WH MecTe JelicTBMA, UpwBelo kK BEIpaboTKe 
TAaKIX BPCMCHHBEIX CBAS3EL. 

IL WpoBePKH oTOrO MpeAWoMOReHMA OBLIM MpOBeAe HHI CHeAyIouMne HCIBI- 
TAHA. 

| B3axaTbl 7Be rpylms WeTeli No 7 weTOReK, BCe B BOBpacTe OT 1 roma 8 mec. 
qo 2 set. 

B nepBoit rpyaue y feTeil MocreqoBaTeNbUO BHIpadAaTLIBAIUCh BPCMeHHBIe 
CBH3N Tia acconManuit (Ges Gesyc1oBHLTO ToWKpelenns): 

1) sn0H0K (mogaBaemblil cipaBa, B TeveHHe 3 ceK.) HM yepes 2 CeK. MeTPOHOM 
[20 (culepa, TaksKe B TeyeHe 3 CeK.); OPHeHTHpOBOUHAA peakUWA B CTOPOHY 
MeTpoHOMa HoABHAach Ha 7—13-M coucTaHHM; Bcero pa3ypaKutTern ODM 
qaub 25 pas (6e3 MoyKpennenua GesycIOBHbIM pa3yparktitesem); 

2) 3BOHOK—CBHCTOR, Ip coxpaleHilM TeX +e YCAOBNM; OpHeHTMpOBOI- 
Had peakIa B CTOPOHY CBUCTKa NOABAJach Ha 4—8-M TIpHMeHelMn, 

3) 3BOHOR—OybKallbe; MOBOPOT ria3 B CTOpOHy OyAbKalbA Cpa3sy Mo Wpe- 
KpalcHH 3hyKa 3BOHKa, Take ¢ 4—8-ro Tpumenenna pasqparxKntTesen. 

Tlonyyenuple accoumanid Obl HeECTOMKUMH H Tocse 25—27 NpumMenenuit 
pa3siqpamkitetel HautHatu yracaTh. 

Jlarpueitmuit aTam padoThl 3akmouaCA B BhIpaoboTKe yCNOBHOTO MUra- 
TeNbUoro pediekca Ha 3BOHOK. 

EoKequeBHO B ONBITe MPMMCHANOCH IO 7 coveTaHili JeHCTBHA 3BOHKa CO 
cTpyeit Bo3qyxa B raa3a. Hyuo HoqyepKHyTb, ITO oO6pa3s0BaHie ycJOBHOM 
CBABH 3NCCb MPONCXOANAO HeCKOAbKO Tpyynee OOb4HOTO. YeuoBHDI pedseKc 
NoABHICH Ha 9—24-M coveTaHHH, HO emle WONMrO ocTaBascH cabo BEIPaKeH- 
HbIM H OWeMb HeNocTOAAHHIM. Yapouwuca peduekc wHmb Ha 38—60-m coue- 
Tanun. Cieqonatetbio, Wpeppalettie B YCJOBUEIM CHrHal pasqpaxKnredA, 
KOTOPHIt pahee AIUTeCIbHO IpAMeHAICA Kak HeMOK pelliAeMEIM, OKASbIBAeTCA 
TOBOABUO TPyAHO 3aslauell. 

Ilocrze Toro Kak 3BOHOK CTad CHrHaqOM yCHOBHOM MHraTenbHOM peaknHn, 
Suro. WpoBemenoO HCMHITAHMe HaIMIMA pedseKTOPHOrO eucTBUA Tex pa3z~qpa- 
sKUTeHcit, KOTOPHe paHee acCOMMMpoBaJINCh C HUM. 

Hu wa ONWH 13 accOmMMpoBaHAbx pa3sqpamutTerew ycnoBHol MMraTeb- 
HO peakWHN momydeno He Onto. CunTad, ITO BPeMeHHBIC CBA3BH THA acco- 
Wali MOTH yraCHyTb 3a BpeMA BbIpadoTKH yCMOBHOTO pedjmekca Ha 3B0- 
HOK, MUL peutntan sBocctaHoBuTs Hx. HlosTomy Karka accommala Oba 
nosTopena 12 pa3, M peakuMa MoBopota ria3 (a MHOra rONOBbI) B CTOPOHYy 
BTOpOrO pasqpakutetA Ola BHOBL NoOTywena AOBONBHO OTYETANBO. 

Torna BHOBb Jana Oba BCA Weilb pa3qpamutenei: 3B0H0K —M ,.,—cBE- 
cTOK —6yJIbKatbe. 

Yecnosunlit MuraTeAbublit peduekc Onl NONydel TOKO Ha 3BOHOK. 

Bo sropoit rpytue jeTell Ob costatbt HIHbIe YC.1OBMA. 

Cuayaja Ha 380n0K OW BLIpaGoTaH ycTOBHEI MUuraTenbHB pedsexc. 
Pepacke nossiaca ua 4—10-m coueTanMu M Cpa3sy OKasaCA MOCTOANHDIM 
y spcex feteii. Oqnako B We1Ax ympoueniA ycOBHO caasu B Teyenne 10 


1 Mp CUNTACM BO3BMO?KHEIM NCMOUb30BaHHe NCHXOTOrM4eCcKOrO TEPMAHA «accolMaTHB- 
HbI@> CBABH, HOCKQAbKY HCCcOBaHHAMH H. A. Wonkonacsa nw HM. O. Hap6yTopuya B Hero 
BIOHMEHO COBCPINCHHO OlpekeueHHoe (usMOMOrNYecKoOe COsepKaHne. 
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OUbITHHX [Heh ObI10 MpumMeHeno 70 coueTaHuii 3B0HKa Cc Ge3yCNOBHLIM pa3qpa- 
7KEHHEM. 

daTeM 3B0HOK (Telepb yrKe 6e3 NOAKpeleHuA CTpyeli BO3qyxa B ra3a) 
NOCMeLOBAaTeIbHO CO"eTAICH, KAK H B Mpesbaymeli Cepuu OMbITOB, C TEMH ‘Ke 
pa3spasKUTeJAMH: 3BOHOK (CupaBa B TeyeHue 3 cek.) H uepes 2 CeK. MeETPOHOM 
120 (cnesa TaKsKe B TeyeHNe 3 CeK.), 3BOHOK—CBHCTOK MH 3BOHOK—OybKaHeEe, 
IIpu yeiictBHaM 3B0HKa y JleTeli, KaK H paHee, UPOABIAHICA yCNOBHBI MH- 
raTenbiubli pedsueKc. 

Ha metponom 120, caucTok u 6yabKaHbe pebeHOK JlaBad Jerky opHenti- 
poBounylo peakMio Up Ux 3ByyaHHH. Satem c 3—5-ro (y ofHOoro pebenkKa 
c 10-ro) coueTanHaA OpHeHTNpoBOUHAH peakIMA B CTOpONy MeTpoHoMa Hc- 
ye3aa, Ha CBMCTOK WM OV IbKaHbe OHA MC¥eZAaIIA yoKe BO 2-M OMIbITe, BMeCTO Hee 
MOABHIACh yCIOBHaH MHraTebHaH peak, Kak WM Ha jlelicTBHe 3BOHKa 
(xOTA HemlocpeycTBeHHO M,.,, cBucTOK HW OyubKaHbe cTpyeli Bo3sqyxa B ruasa 
He MWOWAKPeMATHCh). 

VWurepecHo, 4TO yCJIOBHH MUraTcabHBil pedsekc NOABIAICA He Cpaszy, 
a JHMb Ha J—10-M IpuMeHeHHH, T. e. TOrMa, KCrya Oblna BEIPaGoTaHa acco- 
WHaldA MesKy yCIOBHBIM H MAAUPPepeHTHLIM pa3slpaxKuTeIAMN. 

Ucunitante, mpoBnefeHHoe 0 TOMy we TUNy, uTO H B Nepsoii rpynne, 
3eCb, €CTeECTBEHHO, JjalO COBepImeHHO WMHbIe pesyAbTaTH. 

I[pumenus NocreqoBaTeIbuo 3B0HOK—M,,,—cBucToK—6yibKaHbe, MEI O- 
AYUMIM YeTKHM MHTaTeIbHb pedsekc Ha BCe pasqpamutenn. Ouepnyno, 
4TO XapakTep BPeMeHHEIX CBA38e€H pW 9TOM BapMaHtTe DOCTaHOBKM OHTA, 
KOrjla OHH M3 CoveTaeMBIX (6e3 IpAMOTO Ge3syCHOBHOrO TOWKpenseHUA) paslzpa- 
KUTCICH ye HMeeT CHrHaIbHOe 3HaAYeHHe, CyIeCTBeEHHO OTIMNYAeTCA OT CBA- 
3eH, MOMyuaeMbIX pW cOueTAHHM OMHNX Tak Ha3bipaeMbIxX HNUdpepeHTHEIX 
pas pamutTesen. 

B mepsBom Cslyuae CBA3H OKa3bIBaloTcs 6osee CTOUMKUMU H Cpa3sy mpnobpe- 
TalOT CHelWaIN3HpOBaHHblil XapakTep (B HalsMx ObITAX DTO CKAB3aIOCk 
B TOM, 4TO 3aMbIKaHHe TaKOl CBA3H TpOABUIOCh cpa3sy B MHraTeJibHOM 
apderte). 

Bropad wacTb paOoTH 3akiovaiacbh B TOM, 4¥TO O6a BaptaHta oKcHepn- 
MeliTa ObIH NOBTOPeHbI C NPUMeHeHHveM paslpamutTerell, umewmux Gonbmee 
HKUZHEHHOe 3HaYeHMe [IA feTeli: KyKJla, KIMTa, epepBHHHaA UNpamuyia. 
u Wpecc-nalibe. 

B Depspom BapWante 9TH NpesMeTH NPUMeHANNCh CHayana Kak HHI de- 
pentuiie. Pe6eliky Noka3biBasiacb Ha 3 cek. KyKJa cupaBa H yepes 2 cek. 
cqepa — Kira (take Ha 3 cek.). Hlocne toro kak Oblna NOAyyena ycnoBHaA 
OpHeHTHpOBOUNaA peakWA B HallpaBleHuM KHHTH, BBOLNIAaCh Crelylwomasx 
Hapa coueTaeMbIxX Ipeq{MeTOB — KyKJa—lupaMuya U 3aTemM — KyKNa—pecc- 
mabe. 

OpnenTHpoBouHaA peaKWUA Ha aT MocneyqHHe pa3sipamutTenn O64iva 
O4eHb Cabo BLIpameHa. 

Ilocne storo pebenka oOyyant Ha ClOBa «HOKayall KyYKIy» KNacTh KyKIY 
B COOTBETCTBylollece NomO7KeHHe HM NOKaunBaThb. Ilocne ynpovennaA ato peak- 
Wun, KOTOpOe NOTpeOoBaNO 3HAYNTeNbUOrO BpemMeHH, Obla cyetaHa NOMbITKA 
HepenectTH JeHcTBuA yKauNBaHHA Ha Te IipeAMeTHI, KOTOpble panee couetasi 
C KYKJOii. 

{logo60 TOMy Kak 9TO OHIO B ONBITaX CO 3BYKOBLIMN pa3jipaxkKitTerAMi 
B NadOpaTOpUbIX YCNOBHAX, HM 37eCb pesyibTaT OKa3zacA OTPHWATeAbuLIM. 

B Wpyrom BapHaHtTe OMbITOB pabota Oblia HayaTa C TOTO, YTO y pebeHka 
BLipabaTH Baloch felicTBHe YKAYHBAHHA Ha CNOBa: «HoKayall KyKay». Tocne 
yUpovennsA peaknHn Opiia MpopeneHa BLIpadoTKa BPeMeHHBIX CBABeH THA 
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38 It. H. fleemape, A. H. Suamencraa u M. M. Koavyoea 


cree ype A SA yl TI'S Km oe F Oe 


aCCOMMaTHBHEIX Ip CoueTAaHMM pas_pakuTenel: a) KyKa—kuHTa, 6) KyKIa— 
wupamaya, B) KyKia—mpecc-nanbe. Mutepecuo, 4TO HeCMOTpA Ha ABHYIO 
HeajyleKBaTHOCTb JelCTBHMA yKauHBaHMA UO OTHODIeEHHIO K TaKMM IIpejiMetTaM, 
Kak KHHla WAM Wpecc-lambe, ywe c 4—6-ro coueTaHMA 9THX UpesMeToR C KyK- 
NOM eTH Kai WpeyqMetT Ha UpaBylo pyKy HW WoKauMBaH ero. 

Takum o6pa30M, oveBusHO, B POpMUpoBaHuA Tako Mopmy ob6oOmenusA, 
Kak MepeHoc feicTBHA, BLIpadoTaHHOrO Ha OHH OOBEKT Ha HOBIE pa3aypa- 
“KUTCH, pellaomyio pob MrpaeT OOpa3zs0BaHHe BPeMeCHHHIX CBH3eH THOAa 
accowuaTHBHHx. [Ip stom OYeHb OTUETIUBO BHICTyMaeT 3HayeHHe XapakTepa 
coueTaeMHIX pa3iqpaxutenew. B wusyyaeMOM Mpomecce MMeIOT pemalolyo 
pOb Te BPeMeHHHe CBA3SH THMa accOMMaTUBHHX, KoTOpbie OOpa3yloTca upH 
coueTaHHM YCHOBHOTO pa3qpamutenaA c «HHUppepewTHHIMN». 

OTO OOBACHAeTCA, BEPOATHO, TeM, 4TO yCNOBHHM pasyqpaxuTenb (xoTaA 
HW IpumMeHAercA 3yech 6e3 SesycNOBHOrO NOAKpeleHHA) 3HAYMTeCAbHO aKTH- 
BupyeT WORKOpKOBHe OOpas0BaHHA A WoNyuaeMaA accolvaTMBHaA CBA3b 
opMupyetcA Ha OcTaTOUHO CHAbHOKM GOesycnoBHopedieKTOpHOH OCHOBe, 
KOTOpaN BOBIeKaeTCH B Ipowecc KOCBeEHHEIM OOpa30M. 

B cayqae sKe CO“eTAaAHHA Tak Ha3blBaeMHIX HHAMPepewTHLIX pa3sqparKu- 
Tee ota OesycroBHOpedmeKkTOpHaA OCHOBa (B Bue BpOwMMeHHOrO OpHeHTH- 
posounoro pedmeKkca) OKa3sbiBaeTCA BO MHOTO pa3 Cuabee. 

OnucaHible OTHOMCHHA, XOTA HM MpOUITWCTPUpOBaHH Ha CAyyaAx, HMe1O- 
mux Kak OyyTo Obl YACTHLIM XapakTep, HMeIOT, Of HAKO, OYEHb WMpoKoe 4 
UPHHQMMnantbHoe 3sHayeHHe. OnucanHaa dopma o6oOmenna (Mepenoc jex- 
CTBMA) 3A€HHMaeT O4eHb OOTbM0e MeCTO B pasBUTHM BEICMIeH HepBHOH fex- 
TeMbHOCTH peOeHKka. OHaKO pOb BPeMCHHHIX CBA3CH THMa accOWMaTUBHbIX 
He HCYePObIBAeTCA MX yuacTHeM B pa3sBUTHH sTOH dopmME obobmennsA; Ona, 
10-BUuMOMy, Topa3qo Oonee yHuBepcanbua. [lostomy HaM UpeqcTaBlseTCcA 
HeOOXOAUMBIM JalbHelimee A3yyeHHe BPCMECHHLEIX CBAZEH THMa ACCOWMATHBHBIX. 
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AKAITEMMUA HAY K CCCP 





TP YJ bI MHCTHUTYTA ON3HO.1TOPUM um. VW. IL. TWABSIOBA, 1. VITI, 1959 


MU3MEHEHME YCTAHOBOUHBIX PEAKWNH Y COBAK 
WPM PA3PYMEHHUM BECTMBYSLAPHOTO ATITAPATA 
JKCTHPHAWUN JIBHTATE.1bHOL OBJACTH KOPbI TO.TOBHOLO 


B.A, RUCAAKOB 


(fa6opaTopna WHTepOMeEDTHBUBIX YC OBHEIX ped.ckcos. dJaBesy OuAl — 
9. JU. Aftpanetpann) 


Becru6yApHiii MW ABHTAaTeIbHHi alwapaTH PYHKMMONMpyOT B eAHHOM 
KOMIMeKce Tp Wo epxxaHWH paBHOBeCHH Tela MMBOTHOTO KM yesOBeKa 
B Upocrpanctse. BANAHUA B OTOM KOMIIeKCce [J[BYCTOPOHHHe MH TPOABJIAIOTCA 
B TOCTOAHHOM B3aHMOReHCTBHH BecTHOYIAPHOM pellemmuu c Nponmpwonen- 
TOpaMH — BOCUpPHHMMaIONuMu UpHOopaMH CKeJeTHOM MYCKyaTy pb. Ha 
KOPTHKAaJIbHOM YpOBHe B3aMMOfeHCTBUA aHaTHsaTOpOB CBA3M Me;KTy ABArAa- 
TeNbHLIM H BeCTHOYAAPHEIM aHasMsaTOpaMM cTaHOBATCA ene Oosee Conep- 
THCHHHIMU M DOLBUKHEIMH B pe3ysbTare OOpa3s0BaHHA YyCHOBHEIX BecTHOy- 
AApHO-[BuTaTeAbHEIx pedsexcos. Mono WOuaraTb, YTO Np sTOM ABMTa- 
TCIbULA aHanu3zaTOop ABMAeTCA BenymumM. K TakoMy UpefMolo7Kenvio MBI 
IpMUIIH Ha OCHOBaHMA MCCefOBaHAt YCHOBHHIX CTATOKMHeTHYeCKHX pe- 
aekcos y cobak Mocse TaOMpHHTIKTOMUH HW 9HyKeanun (Hucaakos, 1953a, 
19536, 1956, 1957; Aipanerpsug uw Kucraxos, 1907). Okasanocb, 4TO Docze- 
TOBATeAbHOe IMMCHie #KMBOTHLIX BecTHOYIApPHOK i SPHTeIbHOH penennua 
He UpMBOAUT K BHIMaedwio paHee OOpas0BaHHHX YCJOBHLIX CTATOKMHCTH- 
yeckux pepuexcos. Ha ocwopanuu 9THxX PakTOB Obl TaksKe CoelaH BLIBO] 
© TOM, 4TO COXpaHeHHe H KOMMeHCaTOpHoe U3sMeHeHMe yKasaHAblx pe@seKcos 
H BLIPAaSoTKAa HOBHIX yC1OBHOpePpAeKTOPABIX peak BosMoxKUb OnarofqapA 
OYHKMOHMpOBaAHHIO TiaBHbIM OOpa30M ABMraTeubHOrO aHaIU3aToOpa. B Ha- 
CTOAMe paboTe MpefcTaBIAIOTCA HOBLIe PakTH4eCKUe TaHHble, NOATBCPKTalo- 
mve 3TO Too KeHUe. 


Meroynka 


Olt HpOBOAMAKCh Ha Tpex coOakax, NO KAMGKe Kycpka, Posa u Jlunra. Yenopune 
peduekcH BLIpadaTHBaIHCh NO Npe{OKeHHO HAMM MeTOAMKC (Kucaakos, 19538) Ha ocHOBe 
IBUraTesIbHbIX peaKUMi, BOSHHKAaIOWIMX pH BpamleHHW *KHBOTHOTO. BpameHve Dpon3sBo- 
THOCh B HalpaBJeHH UpOTHB YCOBOH CTpeKH CO CKOPOCTbIO 1 o6opoT B 2 cek. B TedeHHe 
40—50 cexk. Onepallun Ha *+KHBOTHHIX DpPOM3BOAUINCh B creqywomel NOCAefOBaTeAbHOCTH: 
y Kycbku nocawe H3y4eHAA YCHOBHHX pePAeKCOB B HOPME OCYIIECTBATOCh OAHOMOMCHT- 
Hoe JIBycTOpoHHee paspylledne NaOMpHHTOB, a 3aTeM, Yepes HECKOJ_KO MCCANCB, WOCHTe 
OBATeIbHAA IKCTHPNAUNA ABUTATeIbHHX OOMacTeH KOpbI AeBoro HM MpaBoro nowymapun 
ronoBHoro Mosra.: Y Posb BHatase 9KCTHPIMpOBaINCch ABHraTeAbHble YAaCTKH KOpbli 
OoubUINX NOMyWapHi, a 3aTeEM MpPOUsBOAMAOCh paspyWenne TabMpHHToR. Y J[uurn nabu- 
PHHTIKTOMHA OCYU[CCTBIAach Wocdwe IKCTHpMAalH 3aTbIOFHbIX oOmacteli Kopht o6onx 
nomymapun. da Bech TepHoy HaobsrneHui y coOak He OHIO HM OMHOFO BMNIeNTHYeCKOrO 
upuctyma. 
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40 B. A. KucaaKoe 
eee 


Puctonorngecknih anann3 NOBPe*KACHHEIX YIaCTKOB MO3ra y coOaKH Hychka Ona cre- 
aan ructojorom I’. A, Ilokposcxo. Y Posn u Jiuuru k HaCTOADIEMy BpeMeHH MEI paciio- 
TaraeM TOAbKO MAKPOCKOUMYECKHM OMMCAHHeM YKa3aHHbIX YUaCTKOB. 


Pe3yibTaTb! ONbITOB 


¥Y coOaxu HKychka usyyenne ycnosuix pedeKkcoB B HOpMe Mposponznm0ch 
B TeyeHHe 8 mecaues, c 6 IV no 30 XI 1954. PeakI\MA Ha BpallleHie y Hee 
BHIpaKalach B ABYX KOMIIOHeHTaX: a) HasxkHMe Ha JIeBylO CTeHKy Aluka, 


[ A Db B f° 
—$———— ee 

















Puc. 1. Yenosune pepuckcn y cobaku Kycbka na cBer (7), Kacanky+(//), P3R (111) 
AO aGHpuATIKTOMHH (A, B), wocne na6mupuatraKtomun (8), Mocnwe skcTuplalun weBoiK 
: CHTMOBHTHOM u3BHAHHE (J). 


Ceepxy @Hu3: TIPbIxKOK Ha HepenHio1w CTCHKY, HAKUM Ha JI€BY!O CTCHKY; OTMeTKA pasparkenna (a—6—Ha - 
Wo WH KOHeW jetcTBHA ycnoBHOTO, e—z2 — 6esycnoBHoro paskpaykutTenev); OTMeTKA BPeMeHK 
(1 pas B CeR.). 


6) IpbrKKe NepeqHHMu Aatamu na Kpaii Tepeyuel crenkn amuka. YctaHo- 
BOuHAH peakKWiA B Bue IPbVKKa B 3HAYNTeNbHOM crellenn ysBean4uBasa 
YCTOMYMBOCTh *KUBOTHOFO BO BpeMA BpaeHHA, Tak Kak nepeqHAA cTreHka 
CHYNA FONOMHATeEIbHOW ONOpoH AA au. Peakuua UpHoKKa c DepBEX 2Ke 
OULITOB Mpouno sakpenMiach. Ha ocHobe KOMNAeKCa [BUTAaTeNbHEIX AKTOB, 
BHISHIBaCMLIX BpalleHvem, y cobaku Onlium oOpaz0BaHbl yCNOBHLe pedreKch 
Ha CIeAYIOMHe pas{payKnTeAM, MpHMeHAemMble B CTepeOTRIHOM DOpAyKe: 
CBeT, KacalKa-+, pasfqyBanve sKeryyka 150 cm? posyyxa (P#K), Kacanka—, 
KacanKka+, cBet. Ha ycnopunie curnaab cobaka TONBKO ycunnBata HaKum 
Ha JeByl0 CTCHKY, HPbUKOK Ha DepeHIOlo CTeEHKY AMMKa UpH 9TOM He Npous- 
BoAuIcCH. OH OCYIIeCTBIANCA TOHBKO C HayauOM Bpamenua (puc. 1, A). 
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Yepes 5.5—6 Mec. peakOHA UpbhoKKa CTrawla WocreneHHo yracaTb, B 6oub- 
WNHCTBE ONBITOB UPOABAAACh TOABKO B Hayate Bpameuua (puc. 1, 6). B He- 
KOTOPHIX CJy4¥aHxX OHA OTCYTCTBOBasa DONHOcTbIO. 30 X] 1954 y HKychru 
OHO MpOH3BeseHO AByXCTOpOHHee paspynieHve JaOMpHHToB. OmbiTH BO306- 
HOBHIM Yepes 6 FHel Docne onepanun. Yxe B DepBoM OLITe y coOaku HabsI0- 
Wanocb BOCCTAHOBJeHHe peakKWuM UpLiekka Ha Depemuwro cTrenkKy AWMKa — 
B OTBeT Ha BpaweHHve. C sTOrO MOMeHTA OHA CTAIA IPOABNATLCA NOCTOAHHO. 
OgHakoO B Nocnexywonuux OULITAX OLIO OTMeYeHO Tak7Ke, YTO MPHKOK BEIBEI- 
BaeTCA TeNepb He TOJIbKO BpalleHWeM, HO HW YCJIOBHBIMH CHrHawamu, Upey- 
MeCTBYIOULUMH BpateHHio. WHaye roBpopaA, TIpu fleHCTBUM yCJOBHBIX pa3yqpa- 


iH 





Puc. 2. Cxema mosra coOakn,. 


I —jesoe tonymapne; Tl — npapoe nonymapie; sawmpuxoeannue saecma — 
yuacTKH 9KCTUpNaUHn. 


HKUTeneH (cBeTa, KacalkH+, PK) coObaka eme 0 Havalla BpallleHvA cTata 
IphraTbh DepeqHUuMu JIaltamu (puc. 1, B), 3apanee 3aHHMaA HanOouee ycToH- 
4HBOe DOOHKeHHe. OnncaHHble ABI€HUA MO?KHO DOHATL Kak TpoABsenne 
KOMMeHCaTOpHOrO Tpolecca, CBH3aHHOrO C 3aMeDeHveM BLTaBwieii PyHKUMH 
BecTHOyIAPHOTO aHanu3saTOopa. DyHkKWNOHAIbHbIe H3MeHeHNA, NpoucmesmuUe 
B padote BMraTebHOTO aHasH3aTopa Docke paspymennA nadupHuTos, 
OKasaJIHCb MpH4HHOM BOBIeYeHHA B KOMIeHCATOPHEIH Bponecc u Apyrux 
aHalIH3aTOpOB OpraHv3sMa — 3pPHTeIbHOTO, KOMKHOTO HM UNTePOMeNTHBHOTO. 
HoxkasaTeibCTBOM TOFO, 4TO J BUraTeIbHH avalHsaTop B Uponecce samemenua 
MyHKONU BecTuOyIApHOTO aluapatTa Urpad BeyMyl poOmb, caymaT ONbITH 
C BKCTUPNanhel WeHTpasbHOorO KOHVa J{BHTaTeIbHOTO aHaausaTOpa. IJKCTUP- 
vanud g. sigmoideus sin. Oba mpouspenena y Hycpku 4 III 1955. Ha 
OCHOBe MAKPOCKONMNYeCKOTO H MUKPOCKOUNYeECKOrO ananu30B BOC TeEACTBUU 
OLIIH ONpexeseHbl TPAaHHULI VKCTHPUNPOBAHHOTO yuacTKa KOPbI FOJOBHOTO 
mMoara (puc. 2, /) no cxeme M. O. Typesuya ul. X. Buxoscroii (1927). OnntH 
nocne onepanuu Boso6nosuancn 10 III 1955. Ynanenne g. sigmoideus sin. 
CONpOoBompatock y coOaku BhINaneHveM IIpbiKKa Kak Ha JlelicTBue YCIOBHBIX 
CMrHaJIOB, TAK WM Ha Bpameunue (puc. 1, J). Cneqyer orTmeTHTL, 4TO B TeYeHHe 
HepBoro MecAla Nocatee onepanun TakxKe Oblla HapyieHa HM peakKWNA Ha Bpa- 
menue B MopMe HaKliMa Ha JeBy!O CTCEHKY AMNKA. IOTO BEIPamaNOcb B TOM, 
4TO coGaka yTpaTHna CHOCcOOHOCTh CONPOTMUBIATBCA HeuTpobexHolu cuse, 
B pe3yjbTaTe yero BO BpeMA BpaleHHA ee OTHOCHIO BUPAaBO, Ha Kpali ANIMKA, 
H OHA TepAa KOHTAKT C TeBpol cTeHKOH (puc. 3). Uepes mecai onlcaHHbe 
HapymenvA ucyesnu. C MOMeHTa yJaNeHHA CHrMOBMAHOM U3BHANHE JeBoro 
NoTymapHA HaOmO7eHHA M OULITH NpoMoIManuc, B TevenHne 11 Mec. — peak- 
QWA IphiKkKa 3a ITOT MepHOA Tak H He BOCCTAHOBUIACH. 

OnucaHunli dakT MOMHO OOSACHHTL, UCKONA M3 aHanHN3a OTMeIbHEIX 
KOMUOHEHTOB peaKIMh WpbeeKKa. JTa peakKIMA B OTBET Ha YCJIOBHBbI Curna.t 
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AQ B.A. Hucasanoe 


HH BpalleHve HadWHasach C HObeMa IpaBO Jiallbl AMBOTHOTO, KOTOpaA 
3aTe@M CTAaBUNach Ha Kpali CTEHKH, WH TOJIbKO IOTOM y?Ke CTaBMach JIeBaA 
JlIata (BbICOTa CTCEHKH paBHAacph 16 cm). CuefopatembHo, Tocie yanennsn 
NeBOU CUrMOBH/HOH U3BMJINHbI HayaIbHbli KOMIIOHeHT TpblsKKa — TO'beM 
WpaBol Jaubl — He MOY OLITh OCYMIeCTBICH BCIeACTBMe HapylieHHA ero pe- 
@eKTOPHOH Ayru. ITO HW BHIBBaIO TomHOe BEIMayeHve uppKKa. 3 II 1956 
y HKyconu Oba aKCTHpUBpOBaHa WpaBaA CHTMOBUAHAA M3BUIMHa. OKCTUP- 
HHpOBaHHbI yuacTOK upeyctapseH Ha puc. 2, JJ. OnniTH nocue onepanun 
Onn nayaTH 14 Il nw upononmanuch no 22 V 1956. Yaanenne curmosuynon 
U3BUAHHbI KOPH WpaBoro NOWyMAapUA BLIZBaAIO y COOaKH JBMTaTesbHble pac- 
CTPOHCTBAa H B CBA3H C 9TMM Hapy- 
WICHHA peakKIlMH Ha Bpalieue, ere 
Oomee BbIPasxKeHHbIe, YemM TocwJeE 
wepBol MO3sroBoh onepamun. Ha- 
PyYWeHHsH MpompHolentuBHol wy BCT- 
BUTCJIbHOCTH IPOABIAIUCh B Helipa- 
BHJIbHOM NOO+HKeHMM KOHEUHOCTeH 
(lepeKkpecT lal), B pacnom3aHuH 
wal, B BUC THAbHOM MAeKcuH B 
cycTaBax, B Waylenuax Ha OOK. Llocuae 
Pic. 3. Yetosun peduckc y cobaku Hycbka CrdasKWBaHHA YKa3sanHblx CHMITO- 
B ll€pRblit MECH, Mocae onepalun. MOB y coOaKu HaOJoqantach oTueT- 
OGosnatennA Te 7Ke, YTO Ha pnic. t. JIMBaA aTaKCHA pu nobemke B Teye- 
He 3.0 Mec., T. e. TO Kona Nabab- 
JeHHiH 3a dKIBOTHLIM. Bce 93TH CHMIITOME! B OOCTaHOBKe oOnbITa elle Gomee 
ycyryOuanuch. PeakgusA IpoTuBoORelicTBHA WeHTpobexnHon Cue NOMHOCTbIO 
Hapyianacb. Hak TOIbKO Ha4yHHanoch BpalleHve, *uBOTHOe Magao, bec- 
DOMOMNO OapaxTaAch B AlMKe. Bpanmenve co ckopoctbhw 1 odo0poT B 
2 cek. B TeyeHHe neppEx 10 onmnTOB UpwmMeHANOch pe—KO, Tak kak 
avke IPH MeHbIINX CKOPOCTHX ?KUBOTHOe C TPyYKOM COXpaHAIIO YCTOHYNBYIO 
nosy. Ilocrenenno yepes 2 Mec. Tlocne onepayMu ymanenud g. sigmoideus 
dex. HacTyYNWI0 OTYeTIIMBOe YIyuMIeHHe peak Ha Bpalenve, a BCKOpe 
WH ee BOcCTaHOBIeHNe. HaloMHHM, 4TO Tocne Teppoi MmMosroson onepanuu 
peakOHA Ha BpallleHve B BUye HaxkHMa Ha NeBylO CTeEHKY BOCCTAHOBHIACh 
BHAYMTeNbHO ObnicTpee. Ilo HamiemMy MHeHMIO, OoNee TAKeULIe NapymeHna 
CTATHKH WM JOKOMOIMMM WoOCcIe BTOPOM MO3TOBOH ONepamuu CBA3aHLI He TObKO 
Cc yHaneHuem g. sigmoideus dex., a TakoKe B CBA3H C DTHMM HM C eKOMMeHCa- 
yuelH Tex HapyileHuii, KOTOPHe OHM BEIZBAHLI paHee AaOMUpHHTaKTOMHeH 
M ylaneHvem g. sigmoideus sin. 

B ycuosHopediekTopHou ZeATembHocTH y Kychkiu B pesylbTaTe 9KCTUD- 
Nau 1paBol CUrMOBHAHOH M3BUJIMHLI HaOsOaINCh OTYCTIMBbIe U3MeHeEHHA. 
OnM 3akUallch B CHeyromem. B ofHMx Clyyatx Ha yCAOBHbIe CHrHasb 
coOaka OTBeYala OYCHb CHAbHbDIMM PeaKIMAMH, a B [Pyrux — Ha Te Ke YCAOB- 
He CHrHathl PeaKIMA OTCYTCTBOBANIa WIM OKasbIBAalacCh HesHaunTesIbHOU 
no cune. Ilo mepe WHKBIM,auu ABUraTeIbHbIX HapywleHNH M yryumeHHA 
peakKOHH Ha Bpamlenve y coOakKH HaMeTHIAach TeHJCHHA K BO3BpaIleHH10 
YCIOBHOpePAeKTOPHOK TeHTeMbHOCTU K LOOMepanHOHHOMY ypOBHwD. 

Takum o6pa30mM, BCeq 3a DKCTHPMalMen TeBolW CUTMOBUAHOM U3IBUIMHH 
y Kycpku nonHoctby ucues Han6ouee TOHKHI KOMMOHEHT CHOMKHOM YCTaHOBOG- 
HOH peakWuu — MpHoKOK Ha MepeWHolo CTeHKY AIMKA. OnHako Oonee rpy6an 
peakWWH — HaskuM Ha JIeBylo CTeHKY — COXpaHHach ocswe sKCTHpNayUun 
Kak JleBOl, Tak MW WpaBoii CATMOBUAHEIX H3BUAINH. DakT coxpaHeHIIA yCOB- 
HBX IEKTPOOOOPOHUTeIbHLIX UIH [BMraTenbubIX NMMeBbIX pedIeKCOB 
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Mocie jBYCTOPOHHero yasieHHH JBUraTeIbHOH OONacTH KOpH Oo1bmIMX 0- 
ayiapHit oTMewaicaA pagom aBroposp (AnpnmaHos, 1952, 1953; Acpatau, 
1953, u ap.). B sty rpyuay BxoqAT M oTMeyeHHBe HaMU ABIeHUH. AHanH3 
Mx TpeOyeT CNeWvarbHEIx UcceqoBaHuit. 

Ha co6axax Posa u Jiunra On W3yyeHH NOCIescTBMA paspymeHHA 
ReCTHOYIAPHOFO alMapaTa B YCNOBHAX UpesBapuTeIbHOM sKCTHpNayNN ABu- 
raTeIbHOl WH 3pHTeIbHOH oOacTeli KOpHI TONOBHOTO MO3ra. B paHee upo- 
BCJICHHEIX HaMM HccwreqOBAHHAX Ha 53 MHTAKTHEIX coOakax OHIO OTMeWeHO, 


Z 


HHH ee a 





Ws 


Puc. 4. JlpuraTexbHoe Bo36yxgqenne y coOaku Posa nocue mabdn- 
puutaktomun (/) mw ero oTcytcTBHe y coOaKn Jhuura (//). 


Ceepxy @Hu3: HAaMKUM Ha JIeBY!O CTCHKY; a—O — YCIOBHBIM CHrHad (cBeT); OTMeTKA 
BpaujeHHa (1 o6o0poTr B 2 ceK.); OTMeTKA BpeMeHH (i pas B CeK.). 


uTO HapyWleHHaH BCeICTBNe paspymleHvA aOMpMHTOB KOOPANHANMA TBH 
*KEHHH Mp xoqboe uw Gere NO MWIOCKOCTM BOCCTaHaBANBaeTCA yepes D—8 
que. Ilo mpomectBun aToro cpoka ObII0 NOTH HeEBO3MOMHO BUZyAaIbHO OT- 
MeTHTh KaKkHX-IH60 HapymeHHi KoopauHanuu. Onuako B Oonee cHomnon 
oO6cTaHopKke (Ger 00 TepeceyeHHOH MeCTHOCTH, BCTpeya C IpelATCTBHAMH, 
NObeM Ha JeCTHUTYy HW CHyCK C JeCTHUMM, HaxomwKeHiHe CoOakH Ha BLICOKOM 
mMecTe 10 OTHOUIeCHHIO K WOJy) — ITH HapyMcHHA MpOABIAAHCb BHOBb, HO 
yepe3 He€CKOJIbKO WHE WH OHM UcYesamH. [I phikkamM CO CTYJa HAM cTaHka 
co6ak HysKHO 60 BEIYYMBaTb 3aH0BO. Mmea atu WaHHble, MH WM Opuctyowsn 
kK HaOwioqeHuAM 3a coOakamu Po3a nu J,uura. 

Y Posm 6bt10 WponsBexeHo yaneHHe CHTMOBMAHOM H3BAHIMHEI JeBoro 
(10 IV 1956) uw mpasoro (27 IV 1956) nonymapna. Uepes 5.5 mec. — ocy- 
IWeCTBIICHA OHOMOMeCHTHAA JBYCTOPOHHAA WaOMPHHTIKTOMHMA. IKCTUpPHAaHA 
3aTHAOUHHX OOnacTelt y J|WHrH TakexKe DpONseo_nnach MocrTeqOBAaTeIbHO: 
Ha 1eBoM Nomymapua 6 VI, a Ha Upapom — 26 VI 1956. 12 X 1956 8 onne 
neub c Pozo y J,uuru Onan paspyuicun waOupunTH. JlocneonepanuoHHHi 
nepHoy B OOONX CIyyaAx Npomen Oe3 ocmo*HeHUil. 

C uepBplx Heli Mocwe paspyulenua BecTHOyNApHOrTO allllapata B JOKOMO- 
mun coOak HaOmfanuch oTYeTAMBEIe pasluanA. Hapymenua Koopaqunanun 
WBUKEHUH WM Apyrve BecTHOYIApHble CHMUTOMEL y Posh OI BLIPAKeHbI B 3HAa- 
YHTeIbHOM CTeneHH CHabHee, uem y J\unru. Y nocneqnelt OHH UpoTeKkanu 
Tak oe, Kak W y coOak C HHTAKTHOH KOpOow ronoBHoro Mosra. Hue upuso- 
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44 B. A. RKucaaKoe 
iiata Co6ana Posa lata Co6aKka JIWyHra 
Bede tea ea see 
{956 r. 1956 Pr. 

12 X | [lBycropounee paspymeune .1a- 12 X | [[Bycropounee paspyienne <ia- 
OH PHHTOB. OM PHHTOB. 

13 X {iCrontp ue mMomer. Jlemur Ha 13° xX. CTOuTh MOET, HO KOOpPiiHita- 
mHKUBOTC. CHJIBHbIe KaYaTeJIb- HA pe3sKko Hapyuiena (Ka4ua- 
mbie JiBAKeHHA = ToJlOBbt. Hme LOcJOBbL KM TYJIOBHUIa). 
Huetarm — KpynnopasMalu- HuctarmM — ropn3ouTaJibieln , 

| CTHIH, TOPH30HTaAIbHBIM. Il pu M@JIKOpa3MallveThii. Heth Hs. 
DOULITKE BCTATh Magaet. Ech | 4YauIKH CaMOCTOHTeNIbHO He 
M3 WanIKH CaMOCTOHTeJIBHO Mo#KeT. HopmsieHne npons- 
He MO#HKeT. Hopm-renne mpo- BOJIUTCA MOJOKOM H3 pesH- 
U3BOAMTCH MOSIOKOM 13 pe- HOBOH Ppyilin. 
3HHOBOH pyuln. 

4X IlpunoxunMaeTcH Ha nepe;t- 14 X Mower XOMMTL, Hapyuienns 
HHe Jabl, KoToppie lpr | KOOPAHHaLAN BIKE He- 
3TOM PacnozawTCH B CTOpO- 3Haunrelbuble. [ber MocIoKko 
Hol. IlpMm wornnirKe BeTaTh M3 "aK, CTOHULIeEH Ha 10- 
jupuraTaen Najaet. 13 uaui- jy. 

KW @€CTb HE MOMKET. 

15 \ | Mower ctosth. i BuraetTcx 15 X XOIMT xopolmo, HapymennA 
c Tpyilom, Magaet. IIbet Mo- KOOPAHHaALHH ABHKEHHM ptt 
JOKO H3 YaIKM, CCIM Ualtky xoqbOe ej|Ba 3aMeTHBI. 
NepHath B pyKax. /[O "alKH, 
cTOHINeH Na Wosy, orsa- 

HYTbCAL He MOKET. 

io XN | NoWWT, paccTaBHB KOHeYHOCTH 16 X BnomHe HOpMasbHan KOOpyll- 
B CTOPOHbI, KOOpsHHanHA Hawn [BMeKeHHH. JiBuraer- 
ABWKeHMM HapyleHa. PaByuo- cH ObICTpoO. 

Becue cOxpaHHet © TpyOM. 
Bsictpo WBuraTbcA He MO- 
KeT. 

20 N | Crana ecTh 43 UallKH, CTOA- 
wen Ha mony. 

23 X | Koopaunaynn BaKeHMM ye1ry4- 


UMacb, HO elle 3aMeTHO Ha- 
pywiena. 


WUTCA DpoToKoN Habs1ofennH 3a cobakamu Poza u J|uura nocne nabupunt- 
IKTOMUL. 

TakuM 00pa30M, HOPMAJN3alNA [BUraTeIbHbIX MYHKOHH y Post npote- 
Kala iutrembHee, yem y Jinurn. Y nocsequeli 9TO MPOM30MINIO K O-MY JLHIO 
nocne onepaunu. Hapymenus Koopaunalnn BU-KeHHn pu xojboe no we- 
cTHHWe craagqusauch y Pospr uepes 30 Hell, B TO BpeMA Kak ]|MHra yikKe 
B nepBble THM «OCBOMACh)» C NpeoqoONeHHeM ZTOFTO TNpenATCcTBHA. 

TiomumMo onncaHHblx HabsONeHUL 3a TWOKOMOUMeH Kak y Posbl, Tak KY 
Wuurn nponssoqun0ch Take W3yseHHe yCJOBHHIX peduekcow MU peaKaun 
Ha BpalleHue JO HM Hocne Bcex Onep2 uni. M3 sToro MaTepHadla OTMETHM TOKO 
cuenylomee oOcTroxtenpcTBO: y Post nocne 2a6upHHTIKTOMHU B OOcTAaHOBKe 
OULITAa Ppa3sBHNacbh HeBpOTMYeCKaA peakKIMA, KOTOPaA DpPOABAAIACch B CHIIb- 
HOM JIBHraTeJbHOM Bo3sbyxKeHuM (pune. 4, /). Y [warn ananormuynx ABJe- 
HHii He Ha6mIopanoch (puc. 4, J/). 

Takum o6Opa3s0m, paspymenue secTrHOyiApHoro anMapata y coodaKu 
© BKCTUPNUPOBAHHOH ABUraTebHOM OONAaCcTbIO CONpOBOKAaNnoch Oonee rsy- 
OOKUMK HM ATHTeIbHEIMM HapyMIeHHAMH KOOPMAN ABHKeEHUM UW yCJOBHO- 
pedieKTOpHOl WeATeAbHOCTH, 4eEM Y 7KUBOTHOrO C NOBpPesKAenveM 3aTHIOWHON 
o6acTH KOPhI TOMOBHOrO MOBFa. 
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AKATEMUA HAYEK CCCP 
~ TPYJ[bI MHCTUTYTA OM3HOJOTUK um. VM. M1. MABJIOBA, t. VIII, 1959 — 


OCOBEHHOCTM PE®JIEKCA MOJIOKOOTHAYUH Y ROPOB 
C PA3JIMUNHOM CHJIOM RKROPKOBbIX HEPBHBIX HPOIECCOB 


3. UW. ROROPHHA 


(Jla6opatopuaA MA3NONOTHH CeNbCKOXO3AMCTBCHHBIX 7KHBOTHBIX. daBnelyioujan — 
HM. A. Bapsminnkos) 


IIpu uccreqopaHHu xapakTepa pedieKkca MOMOKOOTAadHM y KOpOB C pas- 
AMYHLIMH THNOMOrNYeCKUMM OCOOCHHOCTAMH BEICMeH HePpBHOM JeATeIbHOCTH 
6n0 ycTaHOBNeHO, 4TO B OOLUHEX yCHOBMAX fOiiKU 1-A HOpmuA MoOKa, 
BLITeKalollaA M3 KaTeTepa TOTYaAC HWocuwe BCTABIIeHHA ero B COCOK BbIMeHH, 
cOCTaBIAa y BCexX KOpoB B cpeqHem 76.9% oT BCero MONOKa, NOLyyeHHOrO 
U3 KaTeTepu3yemMoH ueTBepTrH BhIMeHM. I]pu HapymeHuu oObl4dHOrO crepeo- 
THA DOUKM, B YWaCTHOCTH DPM BCTAaBIeEHHM KaTeTepa d9KCHepuMeHTaTOpOM, 
a He JOAPKOM, y KOPOB C pa3H4UHOM ypaBHOBeIeHHOCTLIO KOPKOBHIX Hpo- 
neccos BeinunHa 1-H Topmun Obina pasiM4HON: y KOPOB C ypaBHOBeleHHEIMN 
uponeccamu — 18.3%, a y KOpOoB © Mmpoteccom BosOysKTeEHHA, Wpeocbmanayw- 
MMM M0 cline wal Wpoteccom TopMomKennA, — 53.7% (HKokopnua, 1956). 
Octapalloch HeACHBIM, CBA3aHa JIM Taka 8HAYNTeIbHAaA pasHula B peaknun 
SKHBOTHHIX Ha H3MeHeHHe cTepeoTuna JOUKM C CHIOM HeEPBHBIX Mponeccos. 

TOT BOMpoc UMeeT He TONBKO TeOpeTHYeCKOe, HO UH GONbMOe UpakTHyeCKoe 
3HaAYeHHe, TAK KAaK TOPMOMeHHeE pedsekKcCa MOMOKOOT{auH 4wacTO HMeeT MECTO- 
Ip dKCIIyaTanul #uBOTHEIX. JA UccneqoBanuA ObIIM NOCcTaBIeHHI ODEITH 
Ha 26 BEICOKONpOAYKTHBHEIX KOpOBAaX TOMMAaHACKOH uM Oypo-naTBHuCcKOn 
nopon ctaga HaysHo-onsiTHow cranynu VWnctrutyra gu3snonorun uM. 
YU. Il. Dasnosa AH CCCP. Bee noyonnitHne #xuBOTHHIe HaXOJIUIMCh BO BTO- 
pow MONOBMHeE WaKTAaWMU, AOUNNCh AFRaxK_b B CYTKH UW VONyyaM pallvon 
cormacHo OOMeNpNHATHIM 300TeEXHHYeCKHM HOpPMaM. 

Tun Biicmeii HepBHOM eATeNbHOCTH KOPOB oOUpepewAICA MCTOANKOU 
JBUraTeAbubIX DMMEBLIX YCIOBHHX pedueKCOB Ha CKOTHOM jIBOpe B KamMepe 
(Hoxopuna, 1955). Onuith c KaTeTepnsalvel BLIMeHH NPOBOAMINCh BO BpeMA 
neyepheli WOWKM B CTOWMe, KaTeTep BCera BCTABIIAACA SKCIeEPMMeHTaTOpOM 
B JIGEBYIO 3aMHIOIO YeTBeEPTh BLIMeHH Cc JeBol croponH. Ilocne BunycKannA 
{-ii DopmuH MoOKa Upousbozunoch OOMEIBaHMe BHMeHH JOAPKON, B OTBET 
Ha KOTOpoe M3 KaTeTepa BLITeKasa 2-A MOPWMA MOOKAa; Doce ee OKOWWAHHA 
HWpOw3BOAUMach WolKa Tpex OCTAIBHEIX COCKOB, a H3 KaTeTepa BbiTeKasta 
3-8 Dopuua monoka. Onpenenanoch KOM4eCTBO MONOKa, DpoleHT mupa 
MW WaTeHTHHe DepvosL OTAeCNLHEIX DOpmHi. 

Ilo ypaBuopemeHHOCTH HM ce Wponeccon BosbymHeHnA M TOPMOKeHBA 
NOJOULITHHe KOPOBL! OEM pasfereHBI Ha OD rpynu (cm. Tabmuny), NOABHK- 
HOCTh HEPpBHEIX HpoeccoB KOpoB Oba pa3sM4HOH. 

Topmomeune pediekca MOJOKOOTAaYH BHBEBAIOCD PasIH4HbIMA HW3Me- 
HEHHAMH OOMYHOTO KOMIIeKCa CTepeOTHNHEIX YCNOBNH JONKK: Mporenzenne 
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OUHTOB He Ha OOBLYHOM MecCTe, UpHMeHeHHe B MOMeHT ODBITa HeOOLlYHEIX 
3PUTeIbHBIX WU CUYXOBHX pa3{paxuTeleH, OTMeHa KOpMa Hocie OpeyBapu- 
TeIbHOrO OOpas0BaHHA pehilekca MONOKOOTAAIH Ha KOPMIeHHe. 

Ilono6uble UsMeHeHUA T0-pa3HOMy CKa3HBaHCbh Ha MONOKOOTAaAGe KOPOB 
C Pa3IM4YHOH ypaBHOBeIMeCHHOCTbIO KOPKOBbIX HEPBHHIX Mpomeccos. Oxasa- 
JOCb, 4YTO y KOPOB C ypaBHOBeMIeCHHHMH HeEPBHLIMM WpoleccamMn, HMeBIIKX 
Masy1o 1-10 NOpmiio Up BCTaBNeHUH KaTeTepa 9KCHeEPUMeHTaTOpOM, He OT- 
MeYaNOCb 3HAYMTENbHOTO YMCHbIICHHA BeJIMYMHbI HW H3MeHeEHMA ee Up BO3- 
eHcTBuH MosoOHHIX daKTopos. Tak, y KoposH Jiunun 1-a nopmua o6nmaHO 
paBHa 180 ma — 11.62% or Bcero KoNMYeCTBa MONOKa U3 KaTeTepusyemoi 
yeTBEPTH BLIMeHH, BpemA ucTreyenna 100 ma mMonoKa — 35.4 cex. Baenenne 
B KOMIICKC pas paxkKhtTeten, CBA3AHHEIX C JOHKOU, HOBOTO dakTOpa — KOpMa 
HyTeM e7KeJ,HEBHOTO CO¥“eTAaHHA ero © AOWMKOH He CKa3zaN0Cbh CyIeCTBeHHO 
Ha BelnuNve 1-ii DOpuuH uM CcKOpocTH ee ucTeyeHHA (250 ma — 14.33% — 
32.9 cek.). OTMeHa KOPMIeHMA Depey AOUKON BLIZBaa TOPMORKeHHeE pedseKca 
MOJOKOOTIauH, BhIpavkKeHHOe B yBeIM4YeHHWU AaTeHTHOTO YepHoya M BpemMeHn 
CKOPOCTH HcTeYeHHA WM YMeCHbIICHHA BeMYMHE 2-if DOpuuM, yBenvuenun 
oObemMa H *KMpHOCTH 3-H NOpNUH; CyMeCcTBeHHEIX H3MeHeHH 1-H NOopyuA upA 
dTOM He OTMe4aOCh (B Je€Hb MAKCUMAJIbHOTO TOPMOKeHUA peduekca — 
170 ma — 13.7% — 35.3 ceK.). 

Y KOpoB C HeypaBHOBelle€HHHIMH KOPKOBLIMH UporeccamMu BosyelicTBue 
TeX 7Kke MaKTOPOB BeO K yMeHbIeHHIO 1- Nopmaun u yBeuMyeHHIO BpeMeHU 
ucreyeniA 100 ma mMonoKa. Tax, y Koposnt Jlacrouka 1-a nopuna oOnI4UHO 
Obta paBHa 1440 ma — 73.85% oT Bcero KOMM4eCTBAa MOJOKa M3 KaTeTepH- 
3yemoro cocKa, Bpema ucTteyenna 100 ma mMonoKa — 30.8 cer. I]pn xopmuae- 
HUH BO BpeMA jloMKH — cooTBetcTBeHHO 1470 ma — 76.07% — 32.1 cex. 
Han6onbmee TOpMO;7KeHHe pediekKca MONOKOOTZa4H OTMeYaNOCch B eHb 
OTMeHLI KopMa: 1-A DopyuA ymMeHboIMach yo 340 ma — 20.92%, sBpema 
ncreyeHua 100 ma MonoKa Bospocno no 40.0 cex. Tlono6Hoe usmeneHne 1-1 
NOpuHA HadwoRasoch TakxKe HM pH BospelicTBun [pyrux TOPpMO3HHX dak- 
TOPOB (B JeHb llepeBosa KopoBsl JlacTouka B Apyroe MeCTO Ha CKOTHOM ABOpe — 
275 ma — 19.92% — 40.1 cex.). Hecmorpa wa Takoe pesakoe ymeHbmenne 
l- NOpuHu, B CBA3H C yBeluyeHHemM 2-ii DOpIWu, H3MeHeEHMA BeNMYNHH U 
HKUpHOCTH 3-ii NOpyuu He OTMeTAIOCh. 

Ha fepsplit B3riAy TOpMoswKeHHe peduekca MONOKOOTAau y *KMBOTHEIX 
C pa3IHY¥HOH ypaBHOBeMIeCHHOCTbIO KOPKOBLIX HePBHEIX Upoweccos mpote- 
KalO HeOMMHAKOBO, OfHaKO UpH abalusze NOMyYeHHHX PakToB vTO pasmhine 
OKa3aJl0Cb UNCTO BHEMIHMM. 

YcnuOBHHHM pediekc MONOKOOTAaUH, CYHIeCTByYIOMMi OOBIGHO y BCeX KO- 
poB, B pe3yJLTaTe MHOTOKpaTHOH JOWKU Up HaawunH oNpesenenuoro Mo- 
CTOAHHOrO KOMIIIeKCa CBA3AHHBIX C JOHKOM yCnOoBHi, MOwKerT ObITL 3aTOPMO- 
KEH H3MeCHCHHeEM OTHX YCOBHU. Y *KUBOTHLIX, OONanalomux O6omee CHIbBHBIM 
KOPKOBbIM TpOleccOM TOPMOMKeHHA, TOPMOHKEHVe YCHOBHOpe@AeCKTOPHO MO- 
JOKOOTJa4H BOSHUKAIO Jerye HM OnINO rayOsKe, 4eM Y AUBOTHHIX c Oonee 
ciaObIM WpoweccOM KOpKOBOrO TOpMoKeHHA. BetaBaenve KatTeTepa 9kKCHe- 
PHMeHTATOPOM BbIZBaIO y UepBEIX CTOHKOe TOPMOKeHHe yCAOBHOrO ped- 
JeKCA MOJOKOOTAYH: yCNOBHOPe@IeKTOpHoe BLIVeNeHHe MONOKa 8 1-ii Nop- 
IMM MOHOCThIO OTCYTCTBOBAIO MH NOABIAIOCh TONBKO Up DORXose MOAPKH ht 
OOM bIBAaHHH €10 BLIMeHI; y BTOPLIX HOMOOHOe TOPMO?7KEHHE yCHOBHOTO pedsieKca 
MOJIOKOOTAa4H HMewO MeCTO IPH Bo3KelicTBUN Oonee CHAbHLIX TOPMO3HEIX 
PakTOPOB: OTMeHAa KOPMa, HepecTaHoOBKa Ha HOBOe MCCTO, HT. I. 

To o6cTOATeILCTBO, ITO yMeHbuIeHuve 1-ii TOpuH uU yBenuueHve BpemMeHH 
ee MCTeYeHHA y KOPOB C HeypaBHOBeLICHHEIMM KOPKOBBLIMH DMpoteccaMil RBbI3bI- 
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Baloch dakTOpaMH, eUCTBYIOMMMMM HelocpeyqcTBeHHO B MOMeHT CaMoro 
ountta (OTMeHa KOpMa, JlaBaBleroca 3a 30 ceK. 0 ObITa, WepeBO KOPOBHI 
Ha Jipyroe MecTO THepey} CcaMbIM HayasiOM OIbITa, BCTaBIeHHe KaTeTepa He 
JOAPKOL, a IKCHEPUMeHTATOPOM), HCKIIOUaeT BOSMOKHOCTH MpeqnosonKeHHA, 
{TO IIPW4HHOH BTHX HM3MeHeHAM MOryYT ABUATBCA HapymenuA Mpoweccos 
CCKpeWH MOIOKa HW 3aNOJHeHHA CEMKOCTHOM CHCTeEMEI BLIMeHH B IpOMcKyTKAaXx 
M@VKTY WolikKamu. HecoMHeHHO, 4TO 30eCb MBI MMeeM jle1o0 Cc HapylmeHvem 
mpowecca MOMOKOOTaUN. 

Ham HeH3BeCTIIBE Me@XaHH3MB, MpW MOMOMM KOTOpPHIX MOTIIO Ob OBIT 
3ATOPMO?KEHO BLIBeeHHe MOMOKA, HaXOJAMerocA B WuCTepHe BLIMeHM B MO- 
Me€HT BCTABJIGHHA KaTeTepa, B TO BpeMA Kak OT]a4a MOJOKA U3 BbITMeMeK AUX 
OTJeOB BLIMeCHM, MO-BHJ[MMOMY, MOMKeT peryJIMpOBaTbCA CoKaTHeEM CPMHK- 
Tepono7obunx oOpasoBalvit B yCTbAX MOJOUHBIX xonoB (daKc, 1959), onn- 
canuptx H. @®. Borgamesrim u A, II. Ennceestm (1957). Cregosarenpno, 
MONOKO 1-1 NOpunu, MomyaaemMoe H3 KaTeTepa pu HaIMYHH TOPMO-KeHHA 
pedaekca MOMOKOOTMAYN, WpescrapiAet coOoll ACTMHHO WMcTepiabuyt0 
MOPIMio. 

I[pu orcytctaud ropmMoKenna 1-A MOpinA BKAIOUaeT B COCOA, KPOMe HCTHHHO 
WucTepHasbnoro oObema, GONbMmee MH MeHbIIee KOUMYeCTBO MONOKa M3 
BEPXHMX OTACOB BLIMCHH. B oTAeHBHLIX CHyUAAX, Kora 1-A MOpWA OcobOeHHO 
Bemuka (98—99°%), B Hee 6e3 COMHEHMH BXOAMT MOJOKO M3 BCeX OTICJOB 
BbIMeHH, B TOM 4HMCIe H H3 albBeOMAPHOrO. ITO NOATBEPKWAeTCA HCCIeAOBa- 
HHeM *KUPMOCTH OTAeIbUHX Mopuuit (Koxopuna, 1956). HomuuectBo mowoKa 
U3 BePXHUX OTAeOB BLIMeHH, BbIAeuAOWeecK B 1-ii TOpyuu B AOOaBIeHMe 
K HMCTUINHO WAcTep!tabHOMy OObeMy, pH WpoOunX paBHEIX yCJOBMAX ope- 
HeNIACTCH BeuM4MHOll ycnoBHOrTO pediekca MOJOKOOTIa4dH. 

Beanunua pedaekca MOJOKOOTAayH MOMeT OLITL BHIPaKeHa OTHOWMeEHHEM 
1-if NOPUMH, BHITeKaloM[el M3 KaTeTepa TOTYaC TOCe ero BCTABJeHMA, K 3-i 
MOpunu, Moryyaemoii us KaTeTepa Oe3ycioBHOpedeKTOpHbIM IlyTeM BO 
BPCMA JOiKH OCTANbULIX “eTBepTeli BLIMeHH. UemM cHIbHee BbIpaxKeH yCOB- 
Hbiit pedsekc MOMOKOOTAaUNM, TeM Ooubme OTHOMeHHe 1-1 Topuun K 3-H. 
B oOMYHEIX YCIOBUAX JOHKH Up BCTABJICHHH KaTeTepa JOAPKON 3TO OTHO- 
menue BCera JOcTHraeT 3HaUHTeIbunIx BemMunH. I[pua Topmomenun ped- 
J€KCa MOJIOKOOTIAUH yMeHbutaeTca 1-A Opa W yBemMulBaetcaA 3-A NOpUAA: 
4eM CHJIbHee TOPMOKeHMe pedieKkca MOMOKOOTAAUN, TeM MeHbuIe 1-A nNopyusA, 
Sonbule 3-A HopuuA, 1 MeHbule Ux oTHOmeHHe. Iloq BauAHMeM BOarelicTBuK 
oTHOMeHHe 1- MOpmun K 3-H y RABOTHEIX © pasIHYHEIMH THMOMOrMyecKHMu 
OCOOCHHOCTAMIE BEICHelM HePBHOM eATeEMbHOCTH W3MeHHeTCH pa3JIM4HO. 
B ra6aae mpelctaBlenht cpexuue Janupre u3 4—6 onmsiToB, MocTaBeHHBIXx 
Ha Kako Kopose pu BCTAaBIeHHM KaTeTepa BKCHeEPHMeHTAaTOpOM Mocse 
HCue3HOBeHUA HavasbHOrO BHeMIHerO TOPMO;KeHUA, BEI3BAHHOrTO NepBbIMu 
Ii1PHMeCHCHHAMH KaTeTepu3alHyu, 

M3 TraOnniel BUAHO, TO OTHOMeHHeE 1-1 NopmuM K 3-1 Gombe Bcero y KO- 
pop la rpyluH, oOaqawmux HeypaBHOBeMIeHHbIMH HepBHbIMM WpomeccaMu 
© CHIbObIM Mpoyeccom BosbyxaeHHA, uw y KoposB [B rpynuH, oOaqaBuilix 
ciaObIMH HeypaBHOBeHICHHBIMH HePBHLIMM Mpormeccamu (cootsetcTBeHHO 4.13 
u 4.59). SnaquTesbHO MeHbHle vTO OTHOMeHHe y KOpoB [6 rpynnH, AMeBUIMX 
pH HeypaBHOBeMeHHOCTH HepBHEIX Hpoteccos mponecc BosbymmenHHA Cper- 
Heit cunt, Ww y Kopos Ila rpynnb, HMeBIIMX CHIBHBe ypaBHoBelleHHble 
HepBHbIe mpomeccnt. Y Kopow sTAX AByx rpyun i1-A u 3-A DOopyun mpHOmM3snH- 
TCNbHO paBHbI — oTHomeHue ux 1.15 nm 1.22. Haumenbmee oTHomennue 1-i 
nopyuu K 3-it (0.35) noKxasniBatot KopoBE [16 rpynus co cpeqnumMu ypaBHo- 
BeHLEHHbIMH TO CHule IpomeccaMu Bos0ymMTeHHA HM TOPMOMeCHHA. 
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TABJIHILA 


Otsomenne 1-H NOplyi BEIeTHBmerocsH MOTOKa K 3-H Y KOpOB Cc pa3amMyHOnH cH0u 
HN YypaBHOBeWMenHOCTbIO TpomeccOB KOPKOBOrO TOPMOKeHNH HW BoOsOyHKLeEHHA pH 
BCTABJICHHM KateTepa IKCHEPNMeHTATOPOM 





OtTHomeHne 1-1 nepunn 



































Ypapnorne- |, : HK 3-H 
Cpyu-| wenrocth | Clsta mpouec-) Ciga npouecca |  Kawuna 
Te He PBUDIX ca Bo3by- TOPMO?KCHHH KOPOBBI 
TpOtleccoB eee din ance 
“iitiieesl woe ie Bupa . | 4.23 
| | SBe3OUKA 3.39 
la  Heypapito- | Cambapm. | Ceraonm, { , JfacTouka 7.80 4.13 
Beiel- | , Hespma 2.83 
HBbIe. ( | Wytuxa 2.31 ‘ 
| Lupma . 1.39 | 
- . . Wig ae Pyta . 1.03 
16 | leypapuo- | Cpeguuu. | Ceradniui. Soarymnka 143 1.15 
BU IMeH- ns 07 
LIC. a) 
| AllBa . 4,42 
Son: : een eee | Crags HecToKan 72 Pee 
IB aoe Caadniu. Ceta0bii. De waeaae © | » OG $ 4.09 
Munyrka . 2.28 
HbIC. 
{ Apa 0.68 } 
| bepesKa 0.71 
bLLIAHKAa . 1.51 
| | Ocala 1.93 | 
Hla | Ypaspuyope- | Cweiynn. | Cre. } hy pasixl 1.98 Ly “22 
IICHHBIE. Oxpa 1.43 
| | Mapra 0.84 
Hacrypuuit 0.88 
yp 
OceTpana 1.00 
JIimmun . | Q.22 
~ ay: Nac abet JInuza . .! 0.20 
Ilo ey pAeOne Cpeyqnun. | Cpe,ciait. Jliocrpa | 050 $0.38 
HMeMH DLE. Mapra . . 0.47 } 
| | 





Takiim o0pa30M, HatiMenbiuiee TOpMOKeHve pedrekca MONOKOOTayll OT- 
Meyalocb y KopoB lau Ip rpynon. OOmeil qa *KUBOTHEIX 9THX TPyYNN ABIAIACh 
claOocTh Tpowecca KOPKOBOrTO TOPMOKeHHA, B TO BPeMA Kak Tpowecc Bo3- 
OyeNHA pe3sko pasriyatcsd y Hux 10 Cue. Mosno Onto 611 MpeqnonoRKuTh, 
YTO BCAHYHNA TOPMOKCHITA YCIOBHOrO pedekCa MOJOKOOTIAUN OlpenesAeTCA 
cCHsIOli KOPKOROFO TOPMOVKEHHA IH YTO *KHBOTHEIe, OONaMaroilie caadbim THpo- 
HeCCOM TOPMOZKCHHA B KOpe TOTOBHOrO MO3ra, He MOrYT BKCTPeHHO 3aTOp- 
MO3HTb YCJIOBHDbI, XOPOINO yMpouenNbiii MHOrOKpaTHbiIM ToBTopentiem ped- 
eke MOJMOKOOTAAUH, OHAaAKO STOMY TIPCJMIOTOHCHHIO NpPOTHBOPeYHT, BO-Nep- 
BLIX, TOT MakT, 4TO y *UBOTHBIX LO rpynnb, rake OOnaaaBNINx CaaObIM 
TpoOueccOM KOPKOBOLO TOPMOKCHHA, TOPMOHEHNC yCc.IOBHOrO pediekca MO- 
NOKOOTMANH JOCTUTaAIO 3HAYNTCbIDIX pasMepoOB H ObINO paBHoO TO cHe 
TopMomentio pedaekca y muBoTHEIX Ila rpynun, UwMeBmIMx cHaAbHBT mpo- 
TIecc KopkoBoro TOpMosKCHHA. Bo-BTopbIx, ecH OL BeHUNHa TOPMOMeHIIA 
yciosHoro pedwekca MOJIOKOOTAaYH ph WACHTWANEIX YCIOBNAX OTILITa 
OnpeletA1ach TO.IbKO CHIOH KOpKOBOTO Tpotecca TOpMOxKCHHA, Handowee 
BHAYHTEIbHOe TOPMOHKeU#he pedsekKca MOMOKOOTAAYH JOAMHO OLIIO Obl HMCTb 
mecTto y KopoB Ila rpyunsl, UMerOIntix HanOouee CHIbHbIT Hpomecc KOpKo- 


4 Tpynabl Hucrutryta dusnonornH, tT. VIII 
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a0 QO. HT. Koropuna 





BOrO TOPMOKeHHA. OWnNako Ha Jeme CaMoe CiIbHOe TOPMOKEHHE yCOBHOTO 
pediekca MOJOKOOTAaANH OTMeyaoch y KoposB 116 rpynnpl, oOayaBmux mpo- 
WeccOM KOPKOBOrO TOPMOMKEHHA CpefHeH cuubl. CreqopateibHo, BeMUHHa 
TOPMOHEHHA pe@seKca MONOKVOTAAUN He OUpesemAeTCA CHOW Kakoro-1H60 
OJHOrO H3 KOPKOBLIX He€PBHEIX MpOMeccos. 

Mexanii3M 9TOrO ABJEHHA MOMHHO HOMLITATLCH UpeCTaBuTh Cae ywrM 
o6pazsom. UasectHo, 4TO CHAbHBIe M cuaOble HePBHbIe IpOMecchr LWIMpPOKO 
UppawuHpyloT 010 KOpe TONOBHOrO MO3ra B OTIC OT HEPBHbIX Ipoleccon 
cpeaneit cua (Ilapnos, 1927). Momno npeqnonoKuTb, YTO yY *KUBOTHDIX, 
oOmayawlmux CHibnbiMH (rpynnu la u Ila) unu cnabbimu (rpynma IB) mpo- 
IecCaMIt KOPKOBOrO BOZOyKReNHA, BOZOyRKTeule, BOZUMKAONee NO] BINAHHEM 
pasMH4HbIX, MOCTOAHHO Dayamux N3sBHeE paskpaxKuTelei, Uppayuupyer 
fo KOpe rouoBHOrTO MO3ra H TOBLIWAeT BO3O0yYAUMOCTb KOPKOBOrO WelTpa 
mMomoKooTAaun. LleHTp MOMOKOOTHAaYH y BTUX PKUBOTHBIX, TAKUM OOpasom, 
HaXOJHTCA B COCTOHHHM NOBLIWIeEHHOTO TOHyCa TO CpaBHeHUIO C TaKOBLIM 
Y *KUBOTHUBIX CO CpeHHM 10 CHae Upoteccom KopkoBoro BosbyKTeINA (HKH- 
potunie 16 u 116 rpynn). Jleiictrpyromue va 3TOM Poue TOPMOBIILIe pasapaku- 
TCIM BbISLIBAIOT y HeCpBbIX MeHBUIeCe TOPMOKenHe pedickca MOJOKOOTLAYH, 
4eM Y BTOpHIX. Ormeualomeech Ip 3TOM Oonee CuubHOe TOpMOKeHHeE ped- 
sekca MOJOKOOTAauH y #KuUBOTHBIX Ila rpyunb 00 CpaBHeHHO C *KUBOTHBIMH 
la u Ip rpynu u y xusotnex 116 rpynnst Go cpaBHenuio c *HBOTHEIMU [6 
rpylubl onpexenAeTcA OobmMeH CHOW HX KOPKOBOrO Nponecca TOPMOMeHMA. 

CreqopaTesbHO, Cilla TOPMOKeHUA pedsekca MONOKOOTIai Bp Mpounx 
PaBHLIX yCNOBHAX, OOycUOBIeHa COOTHOWEeHMeM CHIH Mpoleccos Bposdyxye- 
HUA WM TOPMOKECHHA B KOpe TONOBHOrO MOara. 
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AKRA]WHEMUWUHAH HA VY KR CCC P 
TPYJbl MHCTUTYTA MU3NO0C1OPUM um. UH. I. MABSTOBA, 7. VIII, 1959 


AMWHAMURA KOPTURAJIBHBIX HPOUECCOB HP BHYWIEHUN 
HA 38AJJAHHBINM CPOK 


HW, WH. KOPOTKHH uw M. MM. CYCJIOBA 


(JladopaTopuA PUSHONOTHM H WATONOLNN BEICIIeH HepBHOll WeATeNbHOCTH. 
dapenyiomui — D. Tt. Maitopos) 


Kak oOmme reopernueckue nozomenna I. I, Tansosa (1927), tak 1 6onb- 
moe KOMMYeCTBO KIHHHYeCKHX HabsOAenUH MW KAMHMKO-9KCIe pUMeHTAaIbHEX 
HAHHLIX, UPHBOMUMBIX B AUTepatype 10 rnuHo3sy (Kpadt-J6unr, 1889: Bex- 
tepes, 1911; Haptamsimes, 1942; IInatonos, 1957, u ap.), a Take Hamu 
coOCTBEHHEIe 9KCNepliMeHTasbuble UCcTeROBaHHA (1955) un KNMHMYeCKHe Habs10- 
WeHMA JlaBasH OCHOBaHNe CUNTaTb, YTO NOCTTMMHOTHYeCKHe BHYMenHA Ocy- 
IeCTBAAIOTCA 10 M€CXAHH3My BPe€MeCHHOM HeEpBHOU CBA3N B OTBeET Ha JleiicTBHe 
onpeseseHHHX pas[paxkuTetel, CcpelH KOTOPHX CyMlecTBennoe 3HayeHue 
umMeeT MakTOp BpemeHH. 

NTOOb BHIACHHTh pOIb paspakUTelA U [WHAaMMKY KOPKOBEIX Mporeccos 
OT MOMCHTAa CleMaHHOrO BHYWEHHH! LO MOMeHTa eFoO OCYIIECTBJICHUA, HAMM OLIN 
NOCTABIeHbI CielualbHble 9KCHePpHMeHTaAIbHbe UCCWeOBRaAHHA Ha BOCbBMU 
MCILITYEMBLIX CO BTOPO MW TpeTbeli d@a3zamMM runHosa. 

WupukaTopom Obi MuraTenbuble ycoBuble u G6esycnoBHEe peduexcni 
M CHOBeECHBIN OTYeT MCHEITyemMbIx. YcuoBuble pedmekcht na pad paslpamu- 
TejeH, 3apaHee BbIpaboTaHHble B COCTOAHMM OozpcTBOBaNnA, KO BpemMeHH 
HacTOAMero NecseqopannaA Onin mpounbimu. B coctronnun rumnoTuyecKoro 
CHa Jesal0Ch BHyWeHHe 06 OTCyTCTBUH ycuoBHOrO unu GesycnoBHOrO pa3zypa- 
HKUTeIA WIM OO H3MeHEHHM HX HHTCHCHBHOCTH B ONpeeseHHO 3ayaHHBiit Ten 
(Ha CaMOM lee pa3paxkuTeil BCerfa WofaBalduCch UW HHTCEHCHBHOCTh HX OCTa- 
Bawach HeH3MeHHON). dafaBaembiil CpOK OCYINeCTBIeHHMA BHYWeHUA OIA pa3- 
HB: OT OHOTO THA TO HECKONBKUX Heeb. 

Ilepeiijem K M3010KeHHIO DKCIepAMeliTaNbHOTO MaTepHasa. 

Mcnpityemas KH. II. K. nocae mpo6n pedaekcos B coctonnnn Oo pPCTBOBa- 
Hua (prc. 1, a) Oba BBeAeHa B TNTHOS, NocHe vero Obla0 CRenaHO BHyMenne: 
«Horga Upufete K HaM 3aBTpa, But He Oymete capMmaTh cTyKa MeTPOHOM& 
u He OyfeTe 4yBCTBOBATb CTpyH BO3yxa B rsa3». 

daTeM UCIBITYeMaA ObIJa BEIBeLeHa U3 THNHOZa, H pedueKcer uccmeqoBa- 
JMCb B WOCTTHNHOTHYeCKOM cocTosHiM. Us kumMorpamMpl MccrenoBaHnn Ne 127 
BHAHO, TO B 3TOT eHb BHyMeHMe He OTpa3sHOCh Ha pedueKcax (puc. 1, 6): 
OHH OCTABANHCh NOUTH TAKMMM we, Kak MW WO BHYMeHUA (MO*KHO NMINb OTMe- 
THTh HEKOTOpOe yKOpOYeHHe FAMTeCABHOCTH MUraHnii Ha GeaycuoBunii pas- 
WpasKuTeJb). 

Ha caexyimunii jenb — HasHayennnil BHyWeHHeM WeHb «3aKa3a»> — C Ca- 
MOTO Hayasla uccneqoBanHA (N° 128) On MOMHOCTHIO 3aTOPMOKeHEI yCROB- 
Hble H MOUTH MOMHOCTHIO OesycroBHEle peduekcl (pric. 1, 6). Takoii xe pesynb- 


A* 
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ne | H. H. Kopomrun u M. M. Cycaova 





TaT Mp «3akasze» Ha CeLyIONMH WeHb Obl MosyweH MHOTOKpaTHO y 9TOH U 
yY Apyrux HCNbITYeMBIX TIP BHYWENUM OTCYTCTBHA Kak pa3.Au4HbIX YCOBHBIX, 
Tak WU Oe3yCIOBHOrO pasyqpamurTerelt. 

C ananoru4HbiM pe3y1bTaTOM OLIN MpopeweHbl UcCTeyOBaHNA C BHYIe- 
HHEM OTCYTCTBITA pa3skqpaxkKntTeneu, Kora MCIbITyeMble IPHAYyT «B Cle xyOuM 


Rp Re of CI IG 


LAL _ AAI — 
Mize 2 M0 M720 120 Yeo siC gg 
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Yacmon tmyK YaCMblu CINYK Huve2o HE 6b/N0 
CunoHold b030yz CuoHoitd Bosdyz 





Puc. 1. [loctrumHotiaeckoe TopMosKeHHe pedieKCOB IPH BHYNICHHOM «OTCYTCTBHM» pa3- 
pakutTerelt Ha clenyiomull genb. Ucn. Kh. I. A. 


Ceepxy @tu3. DbIXaHve; MUraTebHo pedekc; oTMeTKa YCNOBHOrO pa3aypaxKuTesA, OTMeTKA OesyCHOB- 
HOTO pasqparknTesd; Bpema (1 ceK.). OcTanbHble O6O3HaUCHHA B TeKCTE. 


paz». IIpu stom caefyoumee UccreqoBaHte MpOBOAHIOCh vepes pa3sHoe UHCI 
Hen. 

Jlaa ucunryemoi H. JI. [. cpok «3aka3a» Opt yqunnen 7o 9 queit. 14 IT] 
1953 (uccueqopanue Ne 30) B rumuo3e Onm0 CqenaHo BHymenne: «Horga Mpu- 
jeTe K HaM B CJleywWulul pas, dacToro cTyKa He OyzeT». Ye B eHb BHYUIe- 
HUA MOMHOCTBIO TOPMOBZHTCAH YCAOBHEI pe@aekc Ha Myo, (puc. 2, a), TOpMo- 
7KeEHMe HppasuApyer H Ha Gesycu0BHHi pedaenc (puc. 2, 6). Uepes 9 yHel, 
Kora HCHbITyeMad CHOBa IIpunina Ha HcceqoBaHne (uccaeqoBanne Ne 31), 
YCIUBIIbI pedekc OCTAaBAICA 3aTOPMOMKEHHEIM (pic. 2, ¢@). 


LARP A. DIDRDDAS Pome A 
ne ee oe er 
a a. a a 





Pic. 2. Woctrimmotuueckoe TopMo#KcHHe peduekcoB B Aevb BIyYWIeHuA 
mw uepes 9 mHeii. Vien. Il. Jl. TV. 


O6osHaveHHA Te «Ke, UTO Ha puc. 1 HB TeKCTe. 


Mcuntyemoii T. A. C. 23 V 1954 Onto chenano Biymenue: «Korga mpu- 
weve K Ham B CaeRyIONMil pas, Wocre yacTorO cTyKa we OyeTe YyBCTBOBaTh 
CTpyH Bo3yvxa B raas». B ToT *Ke Web NCILITYeMaH yKa3blBaeT, UTO CTPyA 
etana caa6oll. B caexqyiomnit pas HCnbITyeMaAH Opliiiia Ha HNCcAeqORaiHe 
ygepe3 39 jtHeii Hoc.1e chesannoro Biuymenia. Ha stot pas HapaAny © yKa3a- 
HHOM UCILITYeMOi Ha TO, YTO CTPYA BOBAYXA CIAOaA, HMeE.1O MeCTO TAK?KE HeKO- 
Topoe CHIpKeHHe REIT GesycroOBHoro MUraTedbHoro pedjeKkca ¢ uppa- 
WManneit TOPMOKCHIA Ha yCTOBHbIIt pedleKc. 

Buytwenne oTcyTcTRHA pasapakurerel WI OTCYTCTBHe WyBCTBUTEJIb~ 
HOCTH K IMM MOMeT TpuRecTH K TOPMOMEHHIO pePeKcoB Wa aTit pasq_parKu- 
TEA B ONpeeaeHUDTT 8aannBt BAyleHHem CpoK. Kak Toka3biBaeT MpuBesen- 
Hb SKCHeEPUMeNTaAAbUbit MaTepiad, AIUTeIbHOCTh OTCTABIeHHA pealusa- 
It BHYWeHIA MOKeT OLITh pasHoil (B HawuXx wecHeqoBanuAx — oT 1 Ao 39 
Twei, uro, KOoHeUNO, He ABAAeTCA Mpefenom). Ip sTom GonbuIMACTRO UCILI- 
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MHunamukad KOpMuKaALHdIZ Npoyeccoe npu eHyWeHUu HA CpOk o3 








TYEMBIX OCYIICCTBIATO BHYMeHHe HMe€HHO 8 3ajjaHHoe Bpems. Bb page cryyaes 
MOKHO Obl10 HaOsioqaTb OombuIee UAH MeHbINee TOPMOeHHe pedsIeKCOB 
HB Jl@Hb BHYWeHHA. 

EcTecTBeHHO BCTA BOMpOC: H3MeCHACTCA JIM BbICHAaH HEPBHAA eATeIbHOCTb 
HCIbITYeMLIX B Pe3yMbTaTe ClesaHHOTO B THNHOse BHYMeCHHA B NpOMemyTKe 
MexK].Y BpeMeHeM, KOryla BHyWeHHe OBO ClenaHO, WH Ha3sHaYeHHbIM HEM ero 
ocyllecTBienna. JA aTOrO «3aka3» Ha OCYMeCTBIEHWe BHYMECHHA OTCTABIAJCA 
Ha H€CKONIbKO WHeli HM pedblekch UCcCIeLOBANHCh TONUOMHNTeLHO B IIpPOMesKyTKe 
M@7KAY JIHeM BHYWeHHA H [HEM BbIMONHeHNA «3aKka3a». Takne uccleqOoBanuA 
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Puc. 3. tlapactatomce TOpMO*KeHHe YCAOBNOrL pepaekca K 3as;aHHOMY BIYMNenwemM CpoKy. 
Meu. Wh. TT. BR. 


Obo3HaYeHHA Te Me, YTO Ha pe. 1 UB TeKCTE. 


OLIIH WpoReseHbl MHOTOKpaTHO Ha ueTbIpeX UCIBITYeMBLX (Tpoe — Cc TpeTbeii 
WM omHa — co BTOpOoil da3pr rumno3sa). Ilpusenem nan6onee xapakTepHnle 
Hcce4OBaHitsl. 

Mcunnryemon HK. Il. KH. B cpeny 7 V 1952 (uccnenoBannue Ne 221) Ontn0 
chewaHo BHyMmeHHe B rHmHose: «Korga upiuyeTte K HaM B CyOO0TYy, CTyKa MeT- 
pouoma ne 6ynzeT. Kak Bpuyuo Ha pic. 3, a, B TOT Ke Aenb Nocue npobyme- 
HHA yCOBHbIe ped@uekcnt Ha M,., coxpanaan cpBorw o6bunyio BedNUMHy. 
Ha cuenyromnit yeub, B vetTBepr 8 V 1952, B Go;pomM COCTOAHIH MOMKHO OT- 
Me€THTb JUMIMID H3apelka NpoABJAIOMeeCA HeE3HauHTeCAbHOe TOPMOKCHHE YCIOB- 
Horo peduekca Ha M,o, (puc. 3, 6). Ucnbityemas pi sTOM OTMeYaeT B CHO- 
BeCHOM oTUeTe: «CTYK He TakKOH: Kak OYATO ero 3agepsKuBatoT». HeckombKo 
OO be TOPMOBATCH pedsekchl B rumHose (pric. 3, 6). 

B natnnny 9 V 1952 tropmomenne ycroBHOrO ped@uekca valle MpoABIAeTCA, 
MU yBeUlBaeTcAH r1yOuna ero Kak B OONpCTByIoMleM (plc. 3, 2), Tak Ocob6eHHO 
B PHMHOTHYCCKOM COCTOAHHH (pic. 3, 0). YrayOnenne TOpMOMeHUA OTPamaercsA 
HW BO BTOPOH CHrHaabHOW clucteme. Ucnbityemav ToBOpNT: «cCTyYK TUXHil, He- 
ACHDIH, XyKe, YM BUepa». 

Hanroney, B cy6boty 10 V 1952, B HasHaYeHHHi FeHb BbITIOMHeHUA «3a- 
Ka3a», C CAMOFO Hayada UCCUeMOBAHHNA HacTynaeT MOMHOe TOPMOKeHHe YCIOB- 
Horo ped@sekca Ha Myo, (pic. 3, ¢). ITO aqeKBAaTHO OTpasKaeTcA H BO BTOPOM 
CHTHaJbHOM CHCTeEMC: HCILITYCMaH TOBOPUT, 4YTO CTYKa HeT. SaTeM pe@MeKCcHI, 
Kak OOBIYHO, BOCCTAHABJIHBAIOTCA. 

Avauoruunad KapTuHa HapacTaHHA TOPMOMenHHA HabsIOAAaNAch y TOU Ke 
HCUMHTYeMOH H IIpH BHYWeHUM OTCYTCTBUA Oe3syCHOBHOTO pasipaxKuTeiA 
Ha 3ayaHHbit cpok. B nonegzenbHuK 12 V 1952 (uccoenoBanne Ne 225) Bw rune 
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uo03e 6nIN0 cyelano BHyleHve: «B NATHUIY, Kora Upuyere K HaM, CTpyH 
Bo3sqyxa B rua3 He Gyner>. Hak nocue npobymeHHA B TOT 2Ke Welb, Tak 
B Hayasle HCCTeELOBAHHA Ha CUeEAYIOMNUM WeHb, BO BTOpHHK 13 V 1952 (uccaeqoRa- 
nite Ne 226), besycnoBpniit peduecke ocTaeTcA B HOpMe. Oqnako B NpoAOKeHHA 
HcCIeqOBAaHHA yrKe B STOT BTOPOM eHb Nocwe BHYMeHMA MOMKHO OTMeETUTS 
NOABIeHMe Hapactalomero TOpMOMenHA OesycNoBHOTO pedseKca (puc. 4, a). 
Ha Tpernii qenb, B cpezy 14 V 1952 (uccnegoBanue Ne 227), upu nepBoit upobe 
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ACI CINYK, bo3z0Y£A He bb170 
Puc. 4. Hapactaiouee tTopmMomenne 6e3ycnoBnoro pediekca K 3a- 
JlanHoMy BiuylwcHiem cpory. Ven. KH. I. H. 


OOd0osHayeHHA Te Ke, UTO Ha puc. 1 UB TeKCTe. 


OesyCIOBHEIt pepdreKkc MOUTH He 3aTOPMOKCH, HO yrKe CO BTOPO! NpooLr cHoBa 
HaOmtoaecTcCA Hapactawilee TOpMOKeHHe OvsycnoBloro pedseKkca, ocobeHHo 
yraiyO.1dtomcecdA K KOTIMy HecreqoBanua (pic. 4, 6). B nayane yeTBepToro 
ua, B uetBepr 15 V 1952 (uccmeqoBaHue Ne 228), GesycnoBnbit pedaecKe cHoBa 
HeCKOAbKO paCTOPMO3IICH, HO 10 Mepe NOBTOpeHHA pa3aqparkuTerel TOPMO- 
#KeHHe OLICTPO HapacTano M K KOHILY OULTHOTO JHA JOCTHTIO 3Na4MTebHON 
rity OW bt (puc. 4, 8). YraiyOseHie TOPMOHKCHHA aeKBaTHO OTpa3sHi0cbh HU Ha 
BTOpoOll curHadbHo cucteme. UcusttyemaA oTMeyaeT, UTO «BO3TYX BCe THINe U 
THe, HO yaldeTcA oT MCHA». BpemenaMH OHA yKa3bIBaeT, 4TO OINLyMaert 
TONbKO Oy CTPy!O BO3TyxXa (BMeCTO OOBIUHBIX Tpex). Oco6eHHO yruyOnAeTcA 
TOpMOMReHHe OesycIOBHOrO pe*.iekca B rumtuo3e. A, Hakonel, B Wels, Ha3Ha- 
YeHUb BHymeniem, B nATHUOy 16 V 1952, SeaycnoBHE pediaexc TOpMo- 
BITCH MOMMOCTbIO C CAMOFO Hadasa uccuesoBaHHA (pic. 4, 2). JInn Opu nep- 
BLIX J[ByX T1poOaxX MOMKHO OTMETHTb He3HadHTebHoe B3AparwBaHve BeKa Ha 
WepBy CTpylo BO3AYXa, KOTOPOe UcueszaeT IPM CHeAyWOULNX NOBTOPeHUAX pas- 
Apamutenta. Topmosenne Oe3sycnoBHoro pedieKkca ajeKBaTHO OTPa3sHOCb 
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“u BO BTOPOi CHrHaIbHOM cHcTeme: MCOLITyeMad TOBOPHT, 4TO BOsMyXa 
He ObI0. 

Takum oOpa30M, HM pu 3agqanHoM Ha OlpeseneHHEI CpOK «BLIKIIOVeHHAY 
GesycHOBHOTO pasqpaxTedA y HCHbITyeMOH K. Il. K. Ha6asonaetca noctenen- 
Hoe HapacTaHie TOpMO;+KeHHA OesycoBHOrO pedaekca oT JHA BHYyWeHA 
BUNOTH lO MOMHOTO ero TOPMOKEHMA B Ha3sHayeHHbI Wenb. 

[locrenenHoe HapacTaHie TOpMO?7KeHHA IPM BHYHICHHM OTCYTCTBUA YCHOB- 
HOFO pasparkHTeA B HasHayeHHbI JeHb MO?KHO 6nIIO HaOWIONaTb HW y Apyrux 
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Puc. 5. Hapacratoujee K 3afanHOMy CpOKy TOpMO/KeHHe YCOBHOTO peg- 
yieKca © OLMOBpeMcHHOi KoNMeNTpalmuch TopMomennA. Yeo. H. eT. P. 


Odo3HaueHHA Te +Ke, 4TO Ha puc. i M B TeKCTE. 


ucnbityembx. Hpusefem qauntie uccnezopanuna wen, H. JI. P., tak Kak Onn 
WaloT OMOAMNTEIbUbI MaTepiall WIA Cy#KelliiA O HapacCTaHHH TOPMOKeHHA 
K MOMeHTY OCYIICCTBICHHA BITYINeHHA. 

B uersepr 26 II] 1953 (ucesenonanue Ni 32) nemsrtyemoit H. V. JI. 6na0 
BHylicHo B rumuoze: «Korga Upupete K HaM B HOHeReIbHNK, peqKoro CTyKa 
He OyjeT» (peaKuit cryk — Mg, — He MOAKpeniAca, HO BHISLIBa WOCTOAH- 
HDI yCIOBULI pedlekc B Be MHTaHHA WM 3akpblBaHHA ria3a). B qenb BHy- 
MeuusA Tocde BLIBeEMCHUA MCILITyeMOil H3 rHnNo03a HabsiofaeTcA YaCTHYHOC 
TOpMO*KeHMe ycaroBHoro pedsekca Ha Mg, ANIIb WpH HeKOTOpPHIX mpooax. 
Ilpu stom oTmeyaeTcaA WppaftalWA TOpMOMeHHA Ha Mioo (pic. 5, a). Wp 
cneflylowem HccieqoBaHH B MpomMe*yTouNblil Fenb, B cyOboTy 28 11 1953 
(uccneqonanne Ne 33), MO#KHO OTMeTUTb Ooubmee TOPMOKEHMe YCAOBHOTO 
pepaexca Ha M,,, ocodeHno Hapactatontee K KOHHy OMbITHOrO AHA (pic. 5, 6). 
Baecte c Tem HaGwojaeTcH yMeHbIeHHe UppayManun TopMomenna a Mj oo. 

Hakounen, B Ha3Hayenubil Jenb, B Monexenbunk 30 II] 1953 (iccemeqoBa- 
nue No 34), naOwloyanoch NomHOe TOpMO*KeHHe ycnoBHOrO pedsekca Ha Mg). 
O6 yriyOneHuM HW KOUNeCUTpPayHM TOPMO?KCHHA CBHeTeAbCTByeT OTCYTCTBHe 
uppaynanun TopMomenuA Ha M,5,. MoskHo fake OTMeETHTbh NOMOKUTEABHYIO 
MHtyKMHO Ha Moo, Calemyroiunit 3a Mg, (pic. 9, 4). 
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Anasornanbim o6pa3s0M N3MeHACTCH AMHAaMUKa He TOABKO TOPMO3HOYrO, 
HO H Bo30yATebHOrO Hporecca. OnHNoii 13 MCIEITYeMBIX BO BTOpOH dase 
runno3a (&. C. C.) suymanocn, 170 Nocze ompexemennoro ycnoBHoro pa3ypa- 
HKUTeNA OesyciOBHbIi pasq_pamutTenb OypeT cuabyHee. 

¥Y ucnnityemoi b. C. C. syymenve wa 3anannnlii cpok uccneqoBanocn 
4 pasa. Bo scex sTHx cayyanx pedueKchl UCCHeLOBaJIMCh Ne TOMBKO B eH 
BHYINCHHA WM B J@Hb BBINOJHeEHHA «3aKka3a>, HO HW B IpOMesKYTOUHEIC ANH. 
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Gace CIYK, CUNbHbIa bosOYx Chem, cnaveli bostyx Yacmoia cmyr 
CunoHelu boxdyz 


Puc. 6. Hapacrasoiyee K 3af[aHHOMy JBYXHeEACIBHOMY CpOKY yBCJIH- 
aeHHe pedleKcoB pt -NOBTOPAIOIMMXCH  «IMOMOMHTeIbBHEIX) BILYIIe-~ 
wuax. Men. B.C. C. 


O6So3sHa4veHHA Te Ke, 4YTO Ha puc. 1 MB TeKCTe. 


Bee Buymenna 06 ycuuenun 6esycnopnoro pasyqpaxKutena mocae omnoro 
M3 YCOBHBIX elaiHch na *OHE pesKOrO TOPMO/KEHUA Kak YCHOBHOLO, Tak 
mM Oe3yCOBHOrO pedieKcos. 

Ileppoe suymenne: «Korga upuyete kK Ham B cleLyIOMly!O WATHMMY, Wocste 
“YaCTOrO CTYKa CTpyA Bosayxa B ras OyyerT cuaABHOIy — ocymecTBHIOCh 
TOKO B WasHayeibit Jenb. B WpomestyTounble JHU, Kak WB WCHb BHyme- 
HHA, PCDIEKCH OCTABAINCL 3aTOPMOKEHHLIMIT. 

I]pu caezyiomem avanormunom uccueqopannn ysKe MOKHO GINO OTMeTHUTE 
HesuayMTeIbHoe, HO NOCTeMeHHO Hapactalomee yBeaiyenne pedicKcos B Npo- 
MCKYTOWHBIE HH MU WOHOe BOCCTAHOBJeHHe pedsiekcoBw B Ha3UAYeHHbI WeMb. 

B rpernii pas 6n1n0 cyenuaHo BHyMelne © OTCTABNeHUeM ero peasusalun 
yepes Ape nexenu. Tax, po Bropnnk 26 I 1954 na hone saTopMomKenHEIXx yc0B- 
HBX M Oe3ycroBHHIx pedsexcos (prc. 6, a),! 6iIn0 BHyWeHO B ruMnose: 
«Hora mupiyere K HaM B NoHezerbHUK 8 (beppasA, Wocue yactoro ctyKa 
CTpyA BOsqyxa B raa3 OyaeT cuabuoii». Tocne mpoOymyenna B AeHB BHyle- 
HHA pe@eKCh OCTAaBaHCh s3aTOpMosKeHULIMU (puc. 6, 6). Wccneqonanne 





* Mcnpityemaa KE. C. C. otamuactca o6mMeM Tak Wa3bIBaeMBIX CHONTAaHHBIX MHUralnni. 
Oguako ycrosuile Hu Oe3sycu0BHble pedleKch WerKo pacno3svaBaUucb, Tak Kak B HOpMC ORM 
NPOABAAIHCh B BUAe AIUTeAbHOrTO CMbIKaHHA BeK. 
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Hunamura Kopmurarvnere npoyeccoe Npu 6HYWEHUU Ha CpoOK of 














B MPOMe€+KYTOUNDI enb OblI0 MpoBepzeHo yepes Henemo, f [1 1954. Kak sugzno 
na pic. 6, 6, ipu page npo6 noxsnauch YCOBHBIe H OesycnoBHHe pedieKcst 
B BH€ 38aTASKUbIX MIPaHiit. 

Hounoe ocymectBazenne Buymennsa HacCTyYNHIO B Ha3HaYeHHblii WeHb — 
B MoHeqeIbHUK 8 IL 1954, yepes 2 Hegenn (puc. 6, 2). Kak na Moo, TAK H Ha 
O€3YCIOBHLIM pasy[paxkuTesb UCIEITyeMaA OTBeUAeT pe3kHM 3aTA;KHLIM CMBI- 
kanvem Bek. []pn stom Buyimeiue ocymectBanetca CTpOrO AOKAJIbHO: BOCCTa- 
NAaBIMBaIOTCA pedleKchE TONDKO Ha Myo. Yeaosnntit pedsekc Ha cBeT, 
Kak WU Oe3ycroBubit pedaekc mocsue Hero ocraroTcH 3aTOPMOPKEHHEIMH. Ocy- 
MeCCTRICHHe BHYMeCHHA afeKBAaTHO OTpa3su0Cb U BO BTOPOH CHrHasbHo cH- 
cTeme ucubiTyemol. Ecru B eHb BIyMeHuA OHa CTpyIo BO3lyxXa Ha3blBaeT 
cna6ol, a B MpomemyTOuHHl Fenb Opeyenser ee TO Kak cuaOylo. TO Kak cpez- 
HO, TO B HeNb OCYMeCTBICHHA 3aKa3by TOBOPHT, 4TO CTpyA BOByxa 
Tocuie Myo Ota CHabHOI, a NocHe cBeta mo-lpesHemy cuadoi. Tor xe xa- 
pakTep H3MeHeHHA pe@iekcoB HabmofaIcA M Up BHYMeHUE Cc OTCTABIeHHeM 
BBINOJHeEHHA ero Yepe3s MeCAL. 

Oobl4no y aHHOil ucnbITyemoli BHyMeHHe ycuuleHuA Oe3sycuOBHOrO pa3- 
ApaKutTeia 6€3 yKasaHiA OpesenenHoro cpoka, cyenaHHoe Ha (boHe 3aTOp- 
MOHKCHHHIX PeP@IEKCOB, MPNBOAHAO K TONHOMY BOCCTAHOBJeHHIO He TONBKO 
OesyCNOBHOrO, HO M ycnoBHOoro pedseKca Cpa3y we nocne npooOymarenna. 
Korjla Ke aHatornunoe BHYMelMe CBAZKIBANOCh C TOUHO yKa3anHbiM Cpokom, 
MOWNOe BOCCTAaHOBIeHHe pedieKCOB HacTyNai0 TONbKO B oGycZOBeHHEII 
BHYIWeCHHeEM J[eIIb. 

Kak BuqHO 13 WpuBexeHHEX RanHEtx, NOBTOpeHve NosoOuoro posa uccne- 
ROBAHMH Mpueelo kK TOMY, 4TO YacTHMYHOe BOCCTAHOBAeHHE pedsekcos Haun- 
HaJOCh yiKe B UPOMe7KYTOUHbIe AHH WM WOCTeNeHHO YCHINBaAOCh K HasHaueH- 
HOMY BHYWeHHeM CpoKy. 

Takum o6pa30m, BiymeHue Kak OTCYTCTBUA pa3sqpamuTereli, Tak HW Ux 
YCUACHHA BEISHIBACT COOTBETCTBYIOMMe H3MEHENMA YCNOBHBIX WH 6e3syCAOBHHIX 
pepaekcos B obycuoBrennbi BHymeHHeM cpoK. 

IIpuneyenunie Jannbie nNokasbipaloT, 4TO BHYIWe€HHA Ha 3aaHHBlii cpoK 
OCYUCCTBIAIOTCH, KAK HW [pyrve NoctTrunuoTHyeckue BHYMeHHA, HO Mexa- 
HU3My BpCMeHHO! HepBHol cpa3su. K. WM. Inatonop, Kacasch BOompoca O Me- 
X@HH3Me TAK Ha3bIBaeMbIX KOCBCHHEIX BHYHICHHH, YKa3bIBaeT, 4TO (ICTONHeEHHe 
BHYNICHHOTO OKA3bIBaeTCH CBAZAHHBEIM HE TOUIbKO C ONPeeJICHHEIM Mpej[MeTOM..., 
HON C OmpexeteHHbIM MOMeHTOM Bpemenu» (IInatonos, 1957, ctp. 36). 

OKCHCPHMEHTAAbNO ToATBepARLAA Wpeqnonomennue 06 yCOBHOpeduleK- 
TOPHOM Me€XaH3smMe NOLOOHOTO BIYMeHUA, HaINH AaHHEIe NOKasLiBaloT, uTO 
MBI MM€eM JO CO CJIOKHDIM KOMIVICKCHBIM YCIOBHBIM pasjlpaxkKHTedeM, OCHOB- 
HPIMIL 9TCMCHTAMH KOTOPOTO ABJAIOTCA YKa3saHHbiii BPOPMY.1e BHYMCHITA pa3- 
APAKUTeIb WH OMpenelenHoe BHYMeHHeM BPeMA OTCYTCTBHA HIM ycunenns 
paszpaxutern. JIA ycuopHopedseKTOpHoro ocynlecTBAeHIA BHYIMeHIA Tpe- 
OyeTCA OJHOBpeMeNHOe Haswune Bcex WI 0 Kpaliveli Mepe nan6ouee cyme- 
CTBEHHDIX KOMNOHCHTOB KOMILICKCHOrO pa3yqpaxKHTeA, UTO MBI It BIUIM B Ha- 
WHX HCCIeROBAHHAX. 

Oilako, Kak DTO IIMceT MeCTO pH ycuOBHBIX peduekcax Ha KOMIIeKCHIe 
Pas{parKUTeII, YCIOBHBIH pe@JeKC YaCTHYHO MOKET OCYICCTBIATECA H Ha 
OTHCIbHDIe KOMMOHEHTE] KOMUJeKca. [lo-puyquMoMy, pe3ynbTaTOM 9TOTO Hi 
ABTAIOCh UHOra HaOmMOaBmeech HAMM YacTHYHCe OCymMecTBeEHe BHYe- 
HMA Hpi JCHCTBHM pas parxKuTeIA 10 HACTYMIeHHA ONpexerenHoro BHYIeHHeM 
cpoka. 

VWntepecno B sTOM OTHOMeHHM OHO M3 HabmOReHMIT Hajy| WCIbITyemMol 
K. ff. K. B noneyenpunx 19 V 1952 (uccneqosanne Ne 231) eli 65110 BHymeHo 
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B rumHose: «SaBTpa, BO BTOPHUK, CTYKa MeTpOHOMa He 6ynet. Ilocne upoby- 
JeuMA B We€Hb BHYWCHHA ped@eKChI He H3MCHUANCH (puc. 7, a). C Weabio BEI- 
ACHCIIMA POJ BPeMeHH Kak YCAOBHOTO pasfpaxkuTeA Hamil Obl Wpolymen 
Ha3sHavenublil BHyweHvem jeHb. Ileppoe Mocie BHYIWeHUA UCCTeLOBAHHe ODIO 
WpoBpeseno yepe3s AeHb, B Cpely 291 .V 1952, a 3aTem B HocJesylolive WHU 
no cuesyromero BTopuuKa. Yoxe B cpeny 21 V 1952 momno Obl10 OTMeETHUTh 
HeOobuloe TOPMOHMeHHe ycuoRHOrO ped@seKca Ha M,o9 Hp HeKOTOpbIx Mpo- 
Gax uocnequero. Ilpu sTOM ucHbITyeMad ykKasbiBaeT, YTO CTYK MeTPOHOMA 
ctan Gouee THXUM. Il pit qaubHeiiMUx NCCeAOBAHHAX TOPMOWKEHHE YCMOBUOTO 
peduexca Ha Mj.) ¢ KasKbIM JHEM HapacTaio HW AOCTUMTO 3Ha4uNTeIbHOu 
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Bosdyx cunonoiu, boneuue HUYE20 





Puc. 7. TopmMosenne pedicKcos B OJHONMeHHL FCHb Yepes HefeIO NOCHE saanHoro 
cpoka. Men. H. If. BR. 


OGo3HaveHHA Te Ke, UTO Ha puc. 1 HW B TeKCTE. 


rayounbt ye B cyOGoty 24 V 1952 (uccnejopanne Ne 235) (puc. 7, 6). Cryk 
MCTPOHOMA HCHbITyeMad OlpeeuHeT Kak BCC Gonee TUxHH. WM, Hakone, BO 
sropuuK 27 V 1952, uepes wepesio (uccreqoBaHHe Ne 236), HacTyHaeT Momno0e 
TOPMOKEHe YCOBHOrO ped@senKca Ha Miso (puc. 7, 6) © aeKBaTUbIM OTpake- 
HHeM BO BTOPOil CHrHaIbUOl CUCTeMe: HCHLITyeMaA «He CDININT) CTYKA MeT- 
ponoma. 

Urak, MbI BIAMM, UTO MOCKOJbKY BHYWeHHE He OHIO OCYMIecTBICHO B Has- 
HAVeHUDIL OWKANIUN BTOPHHK, OHO OCYIeCTBHJIOCh B cue_yIOoulni BTOp- 
Wik. OTcioka MO‘KHO 3aKJUOTHTb, YTO B KOMILICKCHOM paslparKHTee «3aBTpa 
BO BTOPHUK» MOCHeAHHIT KOMUOHeEHT COXpaHH CBOE YCLOBHOTOPMOSHOC 3Ha- 
yeHtie WO TOrO MOMCHTa, Kora UcceqoBanve OLl10 MocTaBleHoO MMenHo 
BO BTOPHHK. 

(DakT HapacTaHHA TOPMO;KeHHA Ha Mo) B TeveHHe Hefenu WO Culeqyroulero 
BTOPUMKa FOBOPNT 0 TOM, 4¥TO CaM ILO ce6e Mo, Kak DICMCHT KOMIMICKCAa TAKKE 
BHIZLIBael UACTIUHOe TOPMOsHOe jelicTBHe B Upesetax yKasannoro BHYWeHNeM 
cpoka. OfHako TMOTHOe TOPMOKeEHMe HACTYUHAO TOABKO TOMA, Kora MpHcoe- 
JUHWJICH OCHOBHOM, NO-BHAUMOMYy S6ouee CHAbULIM, KOMMOHEHT KOMILIEKCHOrO 
paslpakuresa,. 

YcuopnopePAeKTOPHL MeXaHU3M OCYWeCTBICHHA BHYUICHNA Na saat 
HbIi CpokK MO/TBCpARAAeTCA TaKKC, KAK HAM KaskeTCa, MakTOM 4acTHUHOrO 
OCYINCCTBICHUA BHYUIeHMA B HpesmiecTByOliNe 3aqaHHOMy Cpoky Hu, Up 
YCOBHH MOBTOpeHHA HOMOOHLIX BHymenuii. MomyHo AymaTb, 4TO yKasall- 
Hbiii BUYWeHHeM CpOK OlpeyeuAeT AIMTeAbHOCTS JleHCTBUA pasqparKuTeJA, 
a OCylecTBeHie BHYMeCHHA UrpaeT POTb «OAK penlenHyy. Ilo mepe noBTO- 
peHHA HcCeqOBAaHuM C BHyWWeHHeM Ha 3a0aHHb CpOK aTeHTHLIM Nepnog 
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sTOrO yCOBHOrO pedsekca Ha 3ajaHHoe BPeMA COKpalmlaeTcA H BHYMeHMe 
MO MeXaHU3My BPCMe€HHOM HEPBHOI CBA3H HayMHaeT OCYMeCTBIATLCA paHbIe 
Ha NCPBOCHIHAaAJ SND Pas[pawkuTedb, KOTOPHIM Kak OWI 3 KOMNOHCHTOR, 
OMPCHEIAOMLIX XapakTep BHYINeHHA, Take yKa3aH B dopMyse RHyme- 
una. OO ycroBnopepackTOPHOM MeXaHM3mMe OCYIMeCTBIeHUA BHyMeHNA ro- 
BOPIIT MH dakT NocTelleHHoO HapactTatollero H3MeHeHNA pedseKCOB cooTseT- 
CTBEHHO BHYINeHHIO OT Havada K KOHOY KawkOrO ONLITHOTO HA pH NOBTOpe- 
HMM COOTBETCTBYHMero pasqpaxKutenA (puc. 4, 6 u 4), 

Takum o0pa30M, MbI MO}KCM TOBOPHTH B VTHX CLyUAaAX O MeXaHU3Me Zata3- 
AbIBatolwero ycC1OBHOrO ped.leKca, re HaNW4HbIM paspaxkUTetemM ABIAeTCA 
oOcTaHOBKa JKCHepuMeHTa H MOCTOAHHO HOomapaempte UCpBOCHTHaJIbuble pa3- 
ApakKuTelh Wiwoc dakTOp BpemMenu, MpHoOperawmui see G6onpuree 3HayeHne 
moO Mepe NpuOsuWKeHHA K 3ayaHHOMy BHYIIeHHeM Cpory. 


Borsonpt 


1. Buymwenne B runnose orcyTcTBHA WI H3MCHeHUA HHTeHCHBHOCTH YCJIOB- 
Horo HW Oe3ycoOBHOrO pa3szypaKiurereit c yka3aHvem OlpeyereHHoro cpoka 
HacTyIWenuA oTHX H3MCHCHHM MpuBOAUT K COOTBETCTBYIONIeEMy M3MeHeHIIO 
YCHOBHEIX MH Oe3yCIOBHLIX pedeKcoB, Kak paBuno, B yKasaHubiit IpH BuUy- 
MelIHH CpoK. 

2. B uekotopsx cayuyaax ocymectaaenne BHYMeHHA HauwHaeTcA yore 
8 enh BIYMeCHIAH H COXpaHAeTCH JO OlpekeseHHOorO BHYWIeHHemM BpeMeHH. 

3. IIpu nosropenun uccreqoBnannit c BILyeHHemM Ha 3anqanuntii CpOK COOT- 
BETCTBYIOULNG BHYMICHIIO I3MCHCHUA BLICMeH Ne pBHOM TJeATeCIBHOCTH HauNHalorT 
BO3HUKATb B IPOM@HKYTOUNbIC HH, MOCTeMeHHO HapactaA, BUJOTb O NOTHOrO 
OCYUICCTBICHHA BIYUWICHHA B Ha3sHaveHHblii CpoK. 

4. Buymeuie na 3ayaHubtit CpOK, Kak Ht BCAHKOe TOCTrHINHOTHNYeCKOe 
BHYMeHHe, OCYIICCTB.IAeCTCA IO MCXAHH3MY BPeCMeHHO! HepBHOl CBAZH B opMe 
BAHAZALMBAMOTO YOOBHOrO ped@lekca Ha CAIOMALH KOMIMEKCHB pasqpa- 
*KUTCIbB, OCHOBUDIM KOMIOHEHTOM KOTOPOrO ABIAIOTCA Olpeseucunbie BHYy- 
MMCHUCM OTC bUbIe Pa3s{pasKHTCIM WM HasHayeHHoe BpeMA HX H3MeHeHS. 

Oo. Jia Oomee NoAnOoro ocyulecTBIeHHA BHYWeHHA HeEOOXORUMO Hasire 
BCeX OCHOBHLIX KOMMOHCHTOB KOMINIEKCHOrO pa3sqpakltenA, oOyc1OBNeHHOrO 
WaHUbiM BITyHieHen. 
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MATEPHAJIbI K OA3NUOJIOTMUECKOW XAPARTEPHCTMRKE 
THMOB HEPBHOM CUCTEMBI 


B. K. RPACYCRHH 


(JlaSopaTopua 9KCHepHMCHTAIbHOll reHeTHKH BEICIHMel HepBHOM JeATeJIBbHOCTH. 
Sapelyrommlt — B. K. Kpacyckui) 


Bpay aM ecTh celituac HeOOXOZMMOCTH LOKA3bIBaTh Oo_MOe TeOpeTMyeCcKoe 
i HpakTuyeckoe siaueHve cosganHoro VM. I]. Hasaopeim yuenua o THIMax 
HePBHO CHCTeMBI, OlpesesuBiero pasBuTue mpoOmembt BLIcCHIeH HepBHO 
JeATeNbHOCTH HM OTKPHIBMerO WyTH K NOHMMAHMIO MexaHii3Ma HepBHbIX paccT- 
poiicts. IlonateH WH TOT MHTepec, KOTOPHIM MpOABIAeTCA BeCbMa UIMpOKUM 
KPyrOM HccueqopaTeseit CaMbIX pa3sIH4YHbIX CielMaibHocTeH K H3yyeHHto 
HHAMUBUyaIbHEx ocoOenHocTeH BEICIell HeCPBHOM eATeAbHOCTH. 

CHOHOCTL BOMpoca TpeOyeT HM pasHOCTOPOHHero NoAXofa K ero paspa- 
6oTKe. Boupocn Kiaccum@ukayuu THNOB HeEpBHOH CHCTeMbI, XapakTeplCTHKA 
OCHOBHEIX CBOICTB BEICIIell HepBuOl eATenbHOCTH MW Ux HopMupoBaHHA 
B Hpomecce ouToreve3a, paspaOoTKa MeTOAMYeCKHX MpweMOB, WOsBOJAIOMIMX 
HaHOomec NOHO WH TOUHO ONeHNBaTh THWTOTOrWyecKHe ocobeHHOCTH HepBHOK 
CHCTeMBI, a TakxKe COMOCTaBeHHe ITHX OCOOeHHOCTeH HEPBHOM eATeEAbBNOCTH 
© TeyeHHemM CaMbIX pasHooOpa3HEIx MPHU3BHOTOrNGeCKHX TMpoieccoB y #UBOT- 
HELIX, OTHOCAIMXCA K Pa3sHbIM THMAaM HepBiOn CUCTeMBI, HM MHOMKECTBO Apyrux 
BONPOCOB HyKaloTchH B THIATCbHOM MCCIeOBAHUH WM SKCIICPMMCHTaIbUOM 
oOocnoBanuH, 

Ha syueHun yKa3aHHbIx BONpOCOB B TeYelHe TocueqHHX cT HU ODIO 
cocpefoTroueno BHUMaHHe Hamel mab6opaTopHn. IIpeumetom nactosulero coob- 
MleHHA ABIAeTCA H3T0KCHHE B OOMeH POpMe pesyJbTATOB HCKOTOPHIX 13 sTHX 
uccueqoOBaHHit. 

Ileppulit BOITpOc, Ha KOTOPOM HeoOOXxO/IMO OCTAHOBMTECA I KOTOPLIM B M0- 
cqeqnee BPeMA HpHBCKaeT Hae BINIMale, OTHOCHTCA K KJaccn@uKaiin 
THHOB HepBHon cuctempl. Ham nutepec K HeMy OOycOBNel J ByMA MOMeHTaMH. 
Bo-nepBhix, B MocueqHHe ToL B JIMTepaType Naval BeTpedaThcA HOBLIC 
HeOOOCHOBAHHLIe OOOSHaYeHMA THIOB UepBHOH CHCTeMLI, He CoOrdacyrwouiiecA 
¢ Upunuinamn Kiaccn@uraguu VM. I. Tasaosa, 4, Bo-BTopbix, Ob10 MOKaszallo, 
uTO y COOAK MOryT ObITD TAKNC COUeTAHHA OCHOBIDIX CBOLCTB BLICINEM Te pRion 
JeATEIBHOCTH, KOTOPHIe MOJHOCTbIO He YKJabIBaloTcCA B MaBMOBCKYW KJac- 
CHPUKAaIHIO THNOB HEpBHOH CHCTeMBI. 

Baegzenne noBix o603Ha4eHHit THUOB HepBHoil cucTemMbI TpeOyeT, KOneUHO, 
cTpororo nayunoro o6ocHoBanua. Iloatomy NoABAeHHe HM4eM He OOOCHOBANHDIX 
HOBLIX Ha3BAHHH THNOB HepBHOM CHCTeMBI BPA], IM MOKET OLITh NOMesubIM. 
[[pumepamMi TakHX HeOlmpaRgsaHHbIX HOBOBBeACHUM MOTYyT CAYHUTH BLICKA~ 
3bIBAHHA HEKOTOPEIX WCceqoBaTesell 0 THNaxX HepBHOW CHCTeMbI ObIBUIMX 
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Y HMX Moy onbToM codaKk. Tak, Hampumep, B. H. Kpames ony 43 CBONX ToO,O- 
UbITHBIX CoOak OllpeeiAneT Kak coOaky «ypaBHOBeleHHOrO THIa © mpeob.sa- 


aHHeM pa3yparkiTebHoro Mponecca», a fipyrylo — Kak cobaky 


BeEINCHHOrO THIla © MpeoOsaqaHnem Top- 
Mo3HOro mponecca>y (Kpanes, 1955, 
ctp. 20). ABTop lle yeu, 4TO ypaBHOBe- 
WeHHOCTbh HEPBHBIX IpOMeccOB MCKJIIO- 
yaeT NpeoOsananne OMHOTO Wpormecca 
Hay] JIPyYrHM, a WpeoOsalanne oOHOrO 
mpomecca Haq Apyriim WckKIouaeT UX 
ypaBHospemenHocTp. H. M. PrrOnnkosa 
B aBTOpedepate cBoeli AHCcepTalul 
Huet: «Ha ocnoBaHil Npol3Be;\eHHbIXx 
npoO wu cuin60K HepBHbIX Tpoleccos 
OKa3zas0Cb, ITO OHA CcobaKa (PoHkKa) 
OTHOCH ach K OCaOIeHHOMY THY HepB- 
HOH CHCTeMBI C WpeoOmayalnem Top- 
MO3HBIX peakI[Wil, WpyraA codOaka 
(/jitnka) — kK CHaIbHOMy, BO30y,HMOMYy 
THINY HWepBHOW CHCTeMBI H TpeTbhA co- 
6aka (Coitka) oTHOcIIacb K CHAbBHOMY, 
Oe3yepsekHOMY THMY HePBHOI CHCTeEMbE» 
(PuOnukospa, 1955, erp. 6). [lonarp, 
© KaKHMIE THMaMH NepBHOH ClHCTeMbI 
(eC HCXORNTh U3 KaaccHbuKalul 
ux no VW. HH. Wassosy) umenn geno 
YKa3aHHble BLITNe ABTOPHI, He IpesqcTan- 
JACTCH BO3SMO/KHBIM. YTBEPHAATh, ITO 
M. WW. Tlapnos Bp co3sqaHHoii uM Kaac- 
CHDUKANUM THMOBR HepsBHoil cucTeMbI 
aOcoJOTHO RCe UpeycMotTpea, Tak se 
Kak yTBCpAaTb, 4YTO NWoCcce Hero B 
KTacchPuKallH THIOL HHYero HOBOTO 
He MO?KCT ObITh BUCCeHO, ObIO OLI OUIII- 
OOUHbIM. OAHAKO Kakix-AH60 oKCMOpI- 
MeHTaIbHO OOOCHORAHHHIX faHHbilx 
IH BEIeUCHHA He MpesyCMOTpeHHbIx 
M. Uf. Wapnopsm ocuopnerx THNOB He pB- 
HOW CHCTEMBI B HacTOAN ee BPeMA eure 
He IMeeTcH. 

C mpyroit cropons, Hac moby IL0 
B3QHHMATbCH OKCTHCDPHMCHTaAIbHOH pa3- 
padoTKO aTOrO BOMpOca TO, 4TO B Ja- 
OopaTOpH OLLI OONapyrenn coOaKn 
CINIbHOrO, HeypaBHOBeleHHoro Tuna 
HeEPBIOH CHCTEMbE C HIePTHLIMH HepB- 
HDIMIT Wpoweccamu. B anutepatype uMe- 
OTCH ViKC OTACIbIHNe OMNNCAHUA yYCIOB- 
HOpePAeCKTOPHOH WeATe.AbHOCTH CcoOaK 
C NOMOHONOH XapakT pncTuKoll NepBHbEIX 
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Puc. 1. Bapnaute iwnepruoctn HepBHErx 
TIpOuUcccOB, BeTpeyawunecA y cobak 
cHabuoro (Quera), HeypaBnosenicHHoro 
THNa HepBuol cuctemp (Maan) mW BL 
ABIAIOUNNCCA TIP Nepesqemke cnruatp- 
HOFO 3HAYCHHA pastpaKiuterci (Cy posstii). 
ITo ocu a6cyuuce — HOMEePa OTIHITOR; no oru op- 
Ounam — BeINYNHA yenoBnoro pepaeKkca (B 
Mew. WK}. CRtowHad AUunUA— RENMUNA YCOB- 


Horo peiaiekca Ha NoONORKNTeNbHDITT PasILPantH- 
TCJlb, Npcpueucman — HA TOPMOSHHIM. 


mpoueccos (Bur. K. Doyopos, 1953, 4 Ap.) Han yKa3sanHiA Ha BOBMOMHOCTE 


TakOH ux KOMONMaNMH (Kynamos, 1954), 


OFHAKO WeTAIbHOMY allasH3y 9Ta 


OcoOdeHHOCTh BLICIICH HepBHOI WeATebHOCTH elle He N1oywBeprasach. 
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CreluadbHoe HCcCIeqOBaHve NO/BUsKHOCTH HepBHEIX WpoweccoB y coobaK 
CHIBHOrO, Hey paBHOBCIDeEHHOLO THMa HEPBHOM CHCTeEMbI C MHEPTHbLIMH HePpBHBEIMT 
TpoleccamuH, mpopeszeHHoe EH. WM. Mennxopoli, Noka3san0, uTO cpequ cobak 
dsTOH TPyNMbl HHePTHOCTh HePBHIX HpPOWeccoB MOKeT OLITh B TPeX BAapMalTax 
(puc. 1). B ofHOM BLICTyNaeT HHEPTHOCTh OOONX HEPBHHIX Nporeccos (cobaka 
Ouera), B ApyroM — TOMbKO Bo3sbyANTebHOrO (cobaka Masnpmi) 1 B TpeTbem — 
TOPMO3HOrO iporecca (co6aka Cy possi). Hakux-1H60 JaHHBXx AIA TOO, yToOLE 
yKa3aHlible BapWaluH MHEPTHOCTH HeEPBHOM CHCTEMBI MO?KHO Ovo Ob OTHeCTH 
3a CUeT MATOJOrNYeCKUX IPOABJEHHIl B BLICIMeH HEPBHOM NeATebHOCTH, y Hac 
He uMeeTCH. Bo3MO7KHO, 4TO TabHelmee UccnreqoBaHne coOak aTON rpyuny 10- 
3BONHT CPC WpescTaBhtTeren BO3OyYAMMOrO THA HeEPBHOW CHCTCMBI BLIJeIUTb 
Baplalluio C TOH WAH WHO MOpMOM MHEPTHOCTH HepBHBIX Wpoteccos. Betaer 
TaK?KE BOIPOC O BOSMOPKHOCTH JeJCHHA CoOaK HE TOKO IO ypaBHOBeHIeHHOCTH 
B OTHOMCHIHH CHILI HEPBHBIX TpoleccoB, Ha ¥YTO yKasbipaya yRre H. A. Po- 
KoTOBa (1954) 1 Ha uTo OO6paTHA cepbesHoe BHUMaHHe b. M. Tensos (1956), 
HO ll 10 ypaBHOBeMeHHOCTH B OTHOMeHHM NOABUKHOCTH HEPBHEIX Mporweccos,. 

Bropoli Bolmpoc, KoTOpoMy B JabopaTOpHuH yAemHeTCH BUMMaHne, KacaeTcA 
H3yYCHHA COOTHOMIeCHH Mey BHEMNMMN POPpMaMH WoBeneunA coOak U TH- 
HaMM HepBHOH ClHCTeMBE. 

Ecan oOpaTuTbceH K CaMbIM PaHHMM UCCAeOBAaHHHM B OONacTH usyyeHUA 
THIOB H€PBHOt CHCTEMBI, TO, KAK H3BeCTHO, JIEMeHTAM BHellHero NoBeseHun 
JKHBOTHBIX IPM xapakTepMCTHKe TUNOB HeEPBHOM CUCTeMBI TOA NpUAaBastoce 
6oubmioe 3snayeHne. B 6bonee NoagHux padotax (Posentanp, 1930; MWsanos- 
Cmonencknit, 1932; Llerposa, 1933; BirpmuKonckni u Matiopos, 1933; deBambn, 
1938, u Ap.) 6LI10 MOka3aHO, UTO XapakTepHple AIA coOaK Cuaboro THIa HepB- 
HOH CHCTeMEL MOPMbI BHeEMHerO WOBeAeHUA MOLryT HaOslojaTEcA WM y coOaK 
CHJIbHOTO THMa, a coOaku cnaboro THIa MOryT BHelIHe CO3aBaTb BeyaTe- 
Hue CWJIBHBEIX. 

JlaHHble 0 COOTHOIIe€HHH dIEMeHTOB BHelIHero WoBpeqenHuA coOak C Xapak- 
TEPHCTHKOM UX THIa HepBHOM CHCTeMBI, OlpeyeuAHeMOrO C NOMONIbIO paspabo- 
TAHHOM CHCTeEMH! MYHKWMNOHAMLHEIX HCULITAHUM B cTepeoTHnHONM OOcTAHOBKe 
SdKCHepHMeHTa, ObIIH HaMM DOMyYeHLE B HeECKOJIBKUX NcclehOBanHuAX. 

OWIM 13 HanOouee BLIPAKeCHHEIX 9ICMCHTOB BHEDIHETO NORE ZEHNA ABIAeTCA 
ABUraTeJIbHaH AKTHBHOCTb 7KUBOTHEIX. Acnomb30BaB akTOrpadwyeckylo MeTO- 
WWky, Mbt copmectnuo c M. C. Anexceeson u E. ©. Menuxosoii saperucTpupo- 
BaJIl JIBULrAaTeIbHy!O aKTHBHOCTb 23 cobak pa3HOroO THMAa HepBHOM CUCTeMEE 
B CleWWaIbHO MpucnocoOseNHOM JIA sTOTO DMOMeDICHNNM BHe KaKHX-HOO cie- 
WHaIbublxX BO3JCHCTBHH Ha HX. 

Burpa3nB JBUraTeMbHyIO AKTHBHOCTbh MpOWeHTOM BpeMeHH, 3aTpayeHHOro 
Ha JIBIGKeHIHA, MBI NOMYYNAH y cobak pa3snoro THMa HepBHOU CHCTeMBI TAKYIO 
ee cTelleHb: CHJIbHbIe, HeypapnopemenHEe — 15.9% (noxBHKHEIe — 16.8%, 
uneptupe — 13.1%); cHaIbHEIe, ypaBHOBemenHne, ToyBuxKHEe — 18.0%; 
CHIbUbIe, ypaBHOBeWIeHHHIe, HNepTHBe — 6.9% wu caabnre — 17.7%. Cyme- 
CTBeHHOe OTIHGMe B CTeNeHH ABHTaTeNbHOM aKTUBHOCTH OOHapy?KMBaeTCA 
WWb y CcoOak CHIBHOTO, ypaBHOBelIeHHOroO, WHCPTHOTO Tula HepBHOKM cH- 
cTeMLI. ECAH CTeMCHb JBHraTeIbHOH AKTHBHOCTH CONOCTABNTh NO OTAeJbHOCTH 
C KasK[bIM CBOMCTBOM HEPBHOLi CUCTeMLI, TO 3aBIICHMOCTh ee OT ypaBHOBeLleH- 
HOCTH HM MO BUZKHOCTH HePpBHLIX IIpOWeccoB BLICTyNaeT B elle OOMbMeU Mepe. 
OTOFO HeAb3H OTMCTHTh B OTHOWICHMH CHIL HepBHbIxX Dpomeccos (tab. 1). 

Hawn na0m7eHuA ToKazaiu Take, YTO XapakTep BOCNNTAHNA *KMBOT- 
HbIX (cOfepsKaHne B CBOOORHHIX BONbepax B OOMIEHHM [pyr c Apyrom HU yeno- 
BeKOM HJM B H30UANMM) CKa3bIBacTCA Ha CTeMeHM WBUTaTeNbHOl akKTHBHOCTH 
fie3aBHICHMO OT THMa HepBHOM cHcTembI. B upegxenax oWHOrO DomeTa Hanboub- 
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TABJIHIJA 1 
| Y piBHo- Heypas- Il 
OJLBHAK- WMnept- 
(uwibnbe |; Cmadpre BeIUCH- HOBeINeH- 5 
| Hbte Hbie nee HELE 
15:79) 1 ATU y | 12.50), 19.59, 18.69/, | 13.3%, 











Wel KBUraTeAbNOi AKTHBHOCTbIO B HalWx OUbITax OONagqanH cobOaku «cBO- 
6oqnoro» pocnutTannaA. CrenopaTenbHoO, XapakKTepH30BaTb THMOUOrHYecKHe 
OCOOeCHHOCTH BLICIUEH HCPBHOH AeATeJLHOCTH MO CTeENeHHM ABMTaTeIbNOH AKTUB- 
HOCTH B YCJIOBUAX TIPUMeHeHHOH MeTOJHKM He UpecTaBIAeTCH BO3MOPKHDIM. 
OTHOCHTebiaA XapakTepluCcTHKAa YPAaBHOBeLICHHOCTH M TOJBUAKHOCTH HepB- 
HBIX IpPOWeccOB BO3MO#KHA JHIb B TOM Clyyae, CCIM yCOBHA BOCTHTaHHA 
TOUNO CTANAAPTN3NpOBaHLI, YTO WpaKTHYeCKH BPA IM OCyWlecTBIIMO. 

B Apyrom lecnweqoBaHHHN, UpoBemenHom cosmectHo c B. H. bypynnoit n 
J]. A. UeOnIkKHHBIM, H3y4astacbh 3aBHCHMOCTL MOPMUpPOBAHHA BLICMel HepBHON 
WeATenbnocTH co6ak oT ycuoBnit ux BocnutaHHaA. Ilo mpumepy onpitos 
C. H. Baipaukosckoro u ®, I]. Maiiopopa nenonb30Bpannch «cBobognoe» a 
«HecBo6oqHOe» ROCTUTalne coOak. ONnTh OLIN Wpopexenbt Ha 37 meHKax, 
KOTOPbLIG MOCHe OTHATHA OT MaTepH B TeyeHHe TosyTopa eT comeprKaJuch 
OMH — B YyCHOBHAX OOMIEHHA pyr Cc APyroM LH yeNOBeKOM H NosBeprasuch ase- 
MeliTapHoil ApecciipoBke, Apyrhe — B H30ANpOBaHHLIX NOMeMeHHAX DUTOM- 
Huka. Tum HepBloli ClicTeMbI y BCex CoOak OllpesenAIcA DO OCTHAeHHH UM 
nowyTopa Jer. 

AnaJH3 pe3yJbTaTOB ITUX HCCAEROBAHUM He BELIABH KakUXxX-1n60 cymect- 
BCHHMIX Pa3sHUHli B THMNOMOrHYeCKUX OCOOCHHOCTAX BLICMeH NepBHOH WeATeIb- 
HocTH coOak aTHx rpynn. Ilo ocHOBHEIM CBOHCTBAM HeEepBHOM CHCTeMBI OHM pac- 
MpeyetMIHCh CuekywouumM oOpasom (tadsm. 2). 


TABJMILA 2 




















Ypaspuo- | Heypas- 
YcJOBHA BOCIINTAIA Cusbubre | Cora6pre BeneH- Peete na sa 
HbIe | HbIe 

Iipu cBo6oqnom  Bocmnta- | 

HMM... o 8 7 Y 
IIpu HeCBOOO; stom BOCIIUTA- 

HUW. eevee | 12 4 {1 4 

i i 





Vis necmorpaA na TO, 4TO B OWeHKE CBOUCTB BLICMeM HEPBHOM eATeIbHOCTA 
cpenm coOak STUX rpyt He OOHapyKUOCh CYMeCTBEHHEIX pa3sIN4Hil, 10 CBoeMy 
NOBeTEHHIO OHM pesKO OTIHYAIHCh pyr OT Apyra, 4TO FOcTaTOUHO OTYeTANHBO 
BUHO 13 HpelcraprzenHoh HWKe OOM[ei XapakKTepHCTHKM CTeNeHN pasBuTHA 
y HX MaccuBHo-oboponitenbHoro pedaekca (Tada. 3). 


TABJHILA 3 





TlaccuBuo0-oO0poOHUTeAbHbiil 





peguekKc 
YcNOBHA BOCKMTaHnA ~oTcytcTBy+T | OoTseTANBO | 
HIM C160 HW pesKo 
Rb patent BHIPiiKe H 
IIpu cBpodo,noM BocnnTanwn . . {2 6 
Ilpm necBoOo,NOM BOCUMTaHHH. . A 15 
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M3 MmpuBeyleHHLIX HCCIe,OBaHMH MOKHO CeuaTb BEIBO, 4YTO IJIeMeHTLI 
oOmero Hope eHHA CoOak KOMOHHMPYyWTCA C pasubIMU THNAMH HEpBHOH CHCTeEMDI 
HM, CIeOBATCAIbHO, He MOTYT CJIY#KHTb KpHTepliem THMa. OTmeyaeTcaA pa3iu- 
ye B NOBeJCHHH Ip oOOMmeM CXONCTBe THIa IfepBHOIl CHCTeMbI H, Haoboport, 
pa3sIM4MA B THMe HepBHoll CicTemMbI Up oOmem cxoscTBe B NOBeenuNH. 

Tonopa 0 KplTepwAX, MOSBOTAIOMIUX ONeNMBaTh THMOMOrMNYeCKHe OcodeH- 
HOCTH BDICIMeH HCPBHOI eATeCUILHOCTH, NHeIb3A He CKa3aTb HECKOMbKO COB 
eme O00 OHOM HCCIe_OBRAaHHH, MMelwleM IIpAMOM UpakTHyeckKui MHTepec. 


Tap3uK 


50 50 
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Puc. 2. Bupadotka AudepeHuNpoBKH NO CTepeOTHMY YCAOBHEIX ped@eKCOB MaJIOTO CTaH- 

Jlapta (A) WH yranieHve OAHOTO H3 YCJOBHEIX ped~JcKcOB UpH UpHMeHCHHH CTepeoTHMa H3 

AByX pazsgpaKutenen (6) y coOak cnibuoro (Tap3nk) un caaboro (Okpata) THNOB HepBHon 
CHCTeMBI. 


OOosHaqeHHA Te ?*Ke, ITO Ha pue, |. 


Beem, CTaakKuBartolliMcaA C HeOOXORMMOCTHHO OpeleJeHHA THIa HepBHon 
CHCTeMB y CoOak, H3BeECTHO, Kak MHOrO TpeOyeTCA JIA ITOLO 3aTPAaTHTb Bpe- 
Menu. [lostomy OMOll 13 3aj[a4, KOTOPylO MBI WocTaBiuH Wepeq coool, AB- 
HACTCH USZbICKAHHe MCTOAHK, WOSBOJIAIOINNX ONpPeeIATb THI B BO3MO?KHO Oosee 
KOpOTKHIT CpOK. JTOMy BOMpocy OLIIa NocBAmeHa padota B. H. bypxunoit, 
NPUMCHUBUWell HOBYlO CXEMY Ope een THIa HEPBHOM CUCTeEMBI, paspadorat- 
uyio Burt. KH. Degopospsim (1955) TpumenitembHoO K ONbITaM Ha MBbqwax. 

OTOH CXeMOl HWpeycmaTpiiBaeTcA BbIpadoTKa YCAOBUIX pedseKcos 
Ha J[BA YCJIOBNUBIX pasparwkuTeIA, ARPeCCOBAHHLIX K pasHbIM anaJIn3aTOpaM. 
SaTeM OANH 43 THX YCJIOBHLIX pedlekcoB yramaeTcaA. B yanbHeinem Npons3- 
BOAUTCA Mepeleika CHrHAIbNOrO 3Ha4eHHA OOONX YCJIOBHbIX pas paxurTesell, 
nocsie vero Ha @OHe yCTAHOBUBIMelcCA Ha ONpeweseHHOM YpoOBHe yC.JOBHO- 
pePsekTOpHOH FeATeEIbHOCTH MpOBOAATCA HCIbITAaHHe KOMeNHOM, yJINnenmHe 
ACHCTBUA TOPMO3HOTO paspakiTesA, W3MenHeHHe MOPAKa vepeoBalliA TO0- 
FKUTCIEHOO W TOPMO3HOrO pasAparKuteell HM cuIuOKa HepBHBIX TMpormeccos. 

Kak oKa3aJfl OMbITH, IpOBeqeHHbIe Moka eme TObKO Ha 7 coGakax, 
THI H€pBHOH CHCTeEMLE KOTOPHIX OBL UpefBapuresbHO OlpeyereH 10 MasOmMy 
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CTaHapTy, BpeMA, 3aTpadMBaemMoe Ha OllpesereHwe THMa HepBHOL CHcTeMBI 
NO sTOM CXeMe, 3HAYMTeIbHO COKpallaeTcA — UpumepHo yo 4 mec. Kauectso 
ONCHKH CBOMCTB H€PBHOM CHCTeMHI IPM JTOM HUCKOAbKO He CTpayaeT, 4TO BAHO 
ua puc. 2 u 3. Haobopot, sta MeToquka MMeeT CBOM MpenmymlectBa, cocTor- 
ijme B OONbUIeEM NOCTOHHCTBe MOHA YCNOBHOpedieKTOpHO NeATeIbHOCTH 
HHYKIMOHHEX OTHOMeHHH, BCeCTBMe CTepeOTHMHOrO yepesORAHHA WBYXx 
YCHOBHHX pedleKcOB — NONOKMTeENLHOrO KM TOPMO3HOrO. 


Tap3uK 





Puc. 3. Nepeqenka cHrHadbHOro 3HaYeHHA YCJLOBHHX pa3sqpaxureneii 110 CTepeOTHITy YC.10B- 
HEIX pePAeKCOB Maoro cTaHfapta (A) uw Uo cTepeoTuny 3 ABYyXx pa3saqpakutenren (6) y Tex 
me cobak. 


OGSosHavyeHHA Te *Ke, wo Ha puc. f. 


Oco6oe MecTO B Hallux HcceqoBaHHAX 3aHuMaeT BOMpoc oO AeltcTBUM 
OpOMHCTOrO HaTpHA Ha BEICHIYIO HepBHylO JeATeNBHOCTS CObak pasHoro TuNA 
H€pBHOH CHCTeMH, u3syaaemblii T. ©, Homaposoit. Pemenue storo sompoca 
TpeOyeT MHOMKeCTBA JONOAHHTeCIbHHX MCCTeqOBaHMi, CBA3AaHHHIX C OcobeH- 
HOCTAMH OOmeHa Opoma B opranu3me. H wacToamemy BpemeHu ycTaHoBAeHO 
HECKOAbBKO 3aCJIY#KHBalOUIAX BHUMAHMA dakTos. 

1. Hlostimenue KonnentTpanuu Gpoma B KpoBH nocue OMHOKpaTHOrO BBeTe- 
HMA OpoMMcToro HaTpHA per OS y pasHBIxX cobak MpoucxogUT 10-pa3sHOMy. 
Y ouux KOHMeHnTpanua Opoma ocTuraeT MaKCUMyMa 4epes OAH Yac H nep- 
AUTCA Ha STOM YpOBHe B TeyeHMe CyTOK; y Apyrux, OncTpo HapactaA B Te4de- 
HHe MepBoro yaca, AOCTHTaeT MAaKCHMyMa K TpeTbeMYy Yacy OCJe BRe_enHA, 
a 3aTCM HadHHaeT NOCTeHeHHO CHMKATbCA; Y TpeTbUX, HaOGoporT, KOHUeHTpa- 
HA OpOMa B KPOBM Mef\eHHO NOBLIMAaeTCA B Hepsi yac Wocae ero BBeqeHuA 
H 3aTeM, B TeyeHHe CleAyIONIMX FByX 4FacOB OcTHraeT CBOerO Mpeyena c NocAe- 
TYIOM[AM yep*KuBanveM Ha 9TOM ypoBHe B TeyeHHe cyToR (puc. 4). Oru aH- 
Hble MOKA3bIBaloT, UTO IIpHMeHeHHe OPOMUCTOrO HaTPUA WA BLIABIICHMA CHAD 

5 Tpyasr Wxuctruryta dusvonorun. tr. VIII 
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TOpMosHOrFO Iponecca yepes 1 yac HocHe BBReeHUA erO B OpraHHsM, Kak 9TO 
IpelyCMoTpeHo «OONbHINM» CTAaHAapTOM JIA ONpefetenMA THINA HepBHOl CH- 
CTeEMH, MO?KET IIPHBECTH K TOMY, UTO aHaIH3 CHIBI TOPMOsHOTO Mpomecca Upu 
OMHO WH TOM se ero HO3e OKaKeTCA IPOBeAeCHHEIM y PasHbix co6ak Ha oue 
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7 3 5 24 


Pic. 4. XapakTep Monpi- 

IICHHA KOHNCHTpauHn Opo- 

Ma B KPOBH Yy pa3HbIx CO- 

bak DHocse OfHOKpaTHOorOo 

HipHMCHCHHA OpOMNcTOTO 
HaTpHsA. 

{lo ocu abdcyucc — FaCbl ONBbI- 


TOB; No ocu opduxam —KOJIN- 
yectso Br Bp MrT%. 


pasinuHoli KOHTeHTpanuu Opoma B KpoBM. Ycta- 
HOBUTb 3ABHCHUMOCTb MevKLy CKOPOCTbIO NOBbIMIeHHA 
KOHWeHTpalun Opoma B KPOBU Jp OAHOKpaTHOM 
ero BReeHUH M THIAaMM HepBHOW CHCTeMBI He yj{a- 
1OCb. 

2. Yposenb Opoma B KpOBM Up BBexenun Opo- 
MUCTOrO HaTpHA U3 pacueTa Ha KUAOTpaMM *KUBOrO 
Beca CobaKH HAaXOJMTCA B UPAMOM 3aBHCHMOCTH OT 
BENHUHHI ero WO3bl, ITO BUALHO H3 CeWyIOMMX an- 
nx (Ta6sm. 4). 

CnelopatTeibHo, Ip UpuMeHeHH OMHOKpaTHBIx 
303 OPpOMUCTOTO HaTpPUA JA XapakTepMCTUKH CHIBI 
TOPMO3HOFO Mpouecca ero HeoOxoqHMO OsHpoBaTh 
113 pacueTa Ha KUWOrTpamM *KMBOrO BeCa COOaKH, ITO 
MacT BO3MO}KHOCTH YCTAHABIMBATh pasIW4NA B Xa- 
pakTepe yCcu1oBHopediuekTOpHOH  eATeTbHOCTH B 
DaBHLIX YCNOBMAX oKCHepuMenta [IA BCeX cobak. 

3. Yposeub Opoma B KPOBM TWocae OMHOKpaTHOrO 


fIpuMeHeHuA OpomucTOrO HaTpHA OKa3blBaeTCH T0- 
BLINeCHHEIM B TeyeHwe 20 u Gomee WHeHt. SamMeTHEIX 
pasJHGHit B CKOPOCTH BbIBe_eHHA Opoma 3 OpraHusma y coOak pasHoro THHa 
HepBHOl cucTemnl He OOHapyKuBaeTca (TaOI. Q). 

[lpi upuMeneHuM MeHBIIHX 103 OpoMMCTOrO HaTpHA BEIBeAeHNe eo HB Opra- 


HII3Ma ITPOMCXOAUT HeCKOIbKO OpicTpee. 
TABJINMIA 4 


ae ng 








| 
| Yposenb 
et ; io3sa NaBr Bcero Wao Gpoma 
NY COBAaL | Bee cobani | ya ¢ ur (pr) | NaBr (Br) | B WpPOBI 
(B MP%o) 
| | 
—— a | —— | a =. | 
| 23.7 : 2 | AVA 206) 
>» | Toe Oo: 2 Bee 237 
= [1.53 ().2 | Zt 26.2 
3 11.3 (103 4.38 33.0 


TABJIHILA 5 





























Tum HnepBuon Ypovenb SpoMa B KpoBN B Ml, MPH BBEReHMIT ero 1s pacweta 
CHCTC MBI 0.3 Vur 
Cusbubit. . . | 42.0 24.0 } 13.5 69 | 4.6 a 
C.1a Obit 40.0 30.3 18.7 | Ge 3 dao 3.1 
/lHH HOCcIe . | 
BBC;[eHHUL . 1-11 4-VMh 8-ii ) 2-H | 16-11 | 241-n 


Met qouro He MOP yCTaHOBHTh NpW4yMH upesBElyalHoro pa3Hooopa3HA 
B WeiicTBHH OpoMUcTOTO HaTpHA Ha BBICINYIO HepBHYy!O AeATCAbHOCTH co6ak 
B Cly4¥aAHX MOBTOPHOrO ero UPHMeHeHMA Yepe3s KOPOTKHME MiTepBatbl BpeMeHH 
(Kpacycxuit, 1953). Tenepb HaM MOHATHO, 4TO 9TO OHNO CeCTBHeEM TOFO, 
yuTO KasKaA TosTopHas 03a OpomucTorO HaTpHAH UpuMenAIAch Ha done 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Mamepuaav « vad parkmepUuCMuUkE MUNOE HEpeHok cucmesou 














—_—_ ter nr = ay i 


NOBLUNeHHOTO YpOBHA OpomMa B KpoBM oT TIIpPeAMecTByOMmen LO3bl, Mpwuem 
Y pasubIx CoOak 9TOT ypoBeHB mor OLITE pa3JIM4HBIM. 

4, pn usyyeunn x ponwyeckoro qelictaua Opomucroro Hatpua Ha BBICII VIO 
HePBHYy!0 HeATCALHOCT CoOak pasHOro TUNA HepBHoOil cuctTeMBI On UPUMeHAJICA 
B fo3ax 0.3, 0.6 um 1.0 r emennesno, 

Rak BrIACHMIOCh B THX ODEITAX, pu 
OMNHAKOBHIX 1O3ax OpomucToro HaTpUA a 
ypobeHb Opoma B KpoBNcobak He3aBit- | 
CHMO OT THIIa HePBHOI CucTemur nocTu- 50 
raeT INpMMepHO ONHOFO H TOFO xe Ipe- 
nena. Ho ckopocts nopsimenus KonNeH- 
Tpayun OpomMa B KpoBH pH takoii 
(bopMe ero Ipumenenusn y cobaK pas- 
HOrO THMa HEPBHOll CHCTeEMBI pasnn4Ha. 
Y co6ak caa6oro Tuna HePBHOH CcH- 
CTCMBI NOBbIMeHMe KOHTeHTpannn 
OpoMa B KpoBH sakaHunBaetca K 10— 
!2-My QHIO Mocaze Hayana ero IipuMeHe- 
HUA, YepPRUBAACL B Tasbuelimem Ha | Oo 
YTOM IipeqesIbHOM ypoBHe. Y co6axk 7 6 2 8 
CHJIbHOTO THMa HePBHOM CHCTeMBI I0- 
BLIMeHHe YPOBHA Opoma B KPOBH Tpo- 
HCXOAMT T1aBHO Ha BCeM MpoTaxKeHun 
ero IpiMeHennaA B Tevenne 18—24 nneii 
(pac. 5). 

Vismeneuna sricueii nepsnoit nes- 
TeEIBHOCTH IPH XpOHMyecKOM MpumMeHe- 
Hum Opomicroro HaTpHA HacTynanu 
paHbuie H ObIM Oonee CHBHO BLIpaKeHbI 
y cobak caa6oro Tuna HepRHOK cuctTeMbl, Heke! ) CHUIDHBIN. ITO OCOdeHHO 
TeTKO BRIABIIOCh UpH IpHMeHeHHM ero eKeHeBHO B jose 1.0 r, 4ro 
BATNO M3 CHeERVIOUUTX WanHX (Taba. 6). 








on EE al 


04 


Puc. 5, Hopnimenne yposua 6poMa B Kpo- 
BH cobaK pl XpOHW4ecKOM IPMMeHCHHH 
O6pomucToro HaTpHA. 

Ho ocu adcyuce— Hn ONLITOB; no ocu opdunam— 
KomMmsecTBO Br B mr%. A — nosa Opomucroro 
HaTpnA 0.3 r/Kr exeqHepHo; Bb — 0.6 Kr enKe- 
THEBHO. Cnaownwe aunuu — KOHNeHTpaMA O6po- 


Ma B KpOBM coOak cna6oro Tuma HepBHolt cH- 
CTeEMBI; npepoisucmoe — cobak CuNbDHOrO THMHA. 


TABJHILA 6 
SSS 


Yponenb Opoma 


j Homuuecrso | Wa Kotopniii qenu, | B Kpopn (BR Mr%,), 
Tum HepBHoti | mHeH npume- | HacTyuMaH H3Me- | TPH KOTOPOM MWa- 
CIICTCMBI HeHHA Opo- NeCHHA B BBICINeH | CTYNAIIL H3MCHe - 
MHCTOrTO HepBHO Hill B BEICMeH 
HaTDHA JeCATeCIIBHOCTIT HepRHOon 








CUJIDOBI . 





CATeCJIBUOCTH 





52 





[amevennit ue | 


40.0) 





ooHapyxc- 
HO, 
CpejiwAH cura 
He PBHEIX 1po-: 
WeccOB . . | : 
Caaoet . . | | 


| 


31-ii 
{fii 7 32.5 


Ilpu exeqHeBHOM IpMMeHeHUM BO3pacTaIomUx 403 OpomMucToro HaTpuA, 
paccauTaHHoro Ha KWIOrpamM Beca, Cobaku Doryuasn ero B oOmell cnomHOCTH 
oT 67 yo 94 r. Bpom B kposu B aTHx CywaAx JocTuradl KonneHTpannn 160— 
240 mr% k 14-my WHIO NOcne Hayasa ero Mpumenenna. K 3dTOMY BPeMeHH y BcexX 
coOak Cia6oro THNa HepBHOH CucTeMEI HaGmORAaNch ABNeHUA MHATOKCHKAaALHH, 
wero He OnI0 y coOak cHIbHOTO Tuna. Eme no noagnenua Npu3snakos 6pom- 


jy 
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GS 
Holl WHTOKCHKanMIT y coOak cuadoro Tuma HepBHOM CUCTeMB HaCTyHaIH pes- 
Kue HapyMeHus BAICUICH uepBHoll gesteipHocty. ¥ coOak cusbnoro Tuna 
WAPYLICHHit M1 He OTMeyaTOCh, WIM OHM ObIIM He3sHa4HTeIbHbI M KpaTKO- 
oer seaanalie HaMU pesyibTaThl HeKOTOPBIX UccuweqOBaHun 10 KH3yyeHH10 
jeiicTBHA OpomucToro HaTpHA CBUTeTebCTBY OT O CYMIECTBEHHBIX Pas M4WAX 
B eTO BIMAHUM Ha BLICHIHe OTACIL TOMOBHOTO MOsra y co6ak pa3Horo Tula 
HeppHo cuctemil. Umewrca ocHoBaHia CauTaTb, TO oOmeH Opoma B oe 
HM3Me coOak pa3Horo THIa HepBHOM CMCTeMbI WpoTeKaeT alle at cTa- 
HOBAeHHEe MakTH MOryT OLITh MouesHbIMa pH HasHayeHMH OpomucrToro 
HaTpUA B WexeOHBIX WeMAX M Kak BeUeCTBA, HCHOAb3yeMOLO [IA ONCHKM CHIBI 
TopmMosHoro Upotecca Mpu oupesestenuM Tula epBHOH CHCTeMBI. 
Du3nonormueckhe pa3zinuna, OOHapy*KuBaeMble Y coOak, OTHOCAIIMXCA 
K PasHbIM THHaM HePBHOii CUCTeMbI, OCHOBBIBaIOTCA B HaCTOALICe BPeMA an 
(HTeIbHO Ha pa3JIH4HAX B XapaKTepe HX yCOBHOpe@seKTOPHOH JeATeILHOCTH. 
KerecrBeHHO MpesquonaraTb, uTO B TeTeHHM SesyCHOBHOped@eKTOPHBIX pee 
Hit, Ha Oase KOTOPHX (opMupyloTcA yCIOBHEIE pe@mekchl, ee 
OCOSRHNOCTH HepBHO! CHCTeMSI ROJUKHB! OTParKaTbCA B HeMCHBUICH cTeneH ‘ 
[lexorophte HMelonMecA B Hanlem pacnopAKeHin (PakTL WOATBEPHAAWT VT 
eee ak, TD. ouapanon Obl10 yCTAHOBAeHO, ITO MepeKMoeHMe Ae eee 
OKOMOYMHOM Ke1e3 bl codakH c OOopoHuTeIbHON cek p 2uu — MHIe By 10 and 
xomur y co6ak pa3sHoro THMa HepBHOM CHCTeMEI 110-pasHomy. cereals aa “a 
BaHa Ha pa3HOM CcofepxaHun o6mjero a3oTa B caloHe: Sy ere gti a 
Ip pa3ipakenan CHHZUCTOH OOONOYKH POTOBOM MOOCTH C1a0bIM pat Pp : 
CONAHOIL KMCIOTHI HM 3HadHTeIbHOM —— Ip MpHeme NANIM. [{pucnoco JIAGMOCT 
K CMeHe STHX pasipakeHUM, IpOABIAIOMMAACA B SobmIeM ike asap sie 
5 cone CoOaK CHAbHOrO THMa HepBHOi CHCTeMBI MO CpaBHeHMlo C co6akaMm 
cra6oro Tula, BbIPAKacTCA MOBOMbHO OTICTAMBO, ATO BUAHO Hs cley roux 
seal) 
jag gt ony nanune noryyenn VM. I. [ImennuHbim, U3y4aBUIHM 
TeyeHUe KOKO BOCMAIHTEAbHOM peak, BBISBAHHOM ee Ha ots 
PeCHUIOIO HOBEPXHOCTL Geqpa co6ak KOHTapHAMHOBOTO ee Geet 
OULITE, MBI HCXOWMAM U3 CooOpaKeHMI, ITO chemudpuueckHe Oco eee 
Weil HepBHOM WeATeIbHOCTH He MOryT He CKazaTbcA Ha TeYeHHU ine Pee 
oro Mporecca, yuacTHe HepBHOM CHCTEMBI B KOTOPOM He ee pla 
B stot pabote, WpoBesqeHHOK Ha 17 co6akax pasHoro TUMa HepBHO aes ie 
IpOHsBOAHAach OlenKa CTeMeHH BOCHaJIHTeIbHOH peakKWMU, XapakT Pues 
qeHUA WN M3y¥aiCH KeTOUHMM CocTaB BOCHAaTMTeAbHOLO TysHpEKa. ai 
Tokazallt HalWuMe ONpemeeHHbIX pasiM4Ml B XapakTepe u3yvaemolt peaktl 


TABIUWA 7 


KouueHTpaluiiA asoTa B CJHOHE (B Mr/o) 


a 




















cooOakH CHNBHOTO THI a copanH camagoro THA 
a 7 Np cexpeuuu paren 
npu. cenpen BO CHKOJIbBKO bese RO CK : 
Bes a osoponn va onen 
-06aK ss GNIOCb CO- cobain = be 3 
rae enEHOl imycRoit | yepisanie N TestbHon | HTHte manne N 
ced eeeee eee beni hs eee ee a 
ay Ss Ae a = ——————— =a ee ———— 
e | a * c 2.3 
1 10 66 | 6.6 { 36 83 a 
2 Tt, 0 | 55 - | 26 0 a 
4 42 61 0 A | 15 40 2: 
| | 
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y coOak pa3HOrO THA HepBHOH clicteMLI. Y coOak CHABHOYO, Hey paBHOBenleu- 
HOrO, NOABHKHOTO HK CHAbHOrO, YpaBHOBeMIe€HHOTO, TOWBM*KHOTO TUMOR 
NepBHOHM CHCTeMEI MaKCHMaJIbHad CTeNeHb pa3sBUTHA BOCHANNTeIbHOM PeakOMIl 
HacTylaeT B TeyeHMe NepBLIX CYTOK OT MOMCHTa Hayalla pasipaskKeHHA KOKH 
KOHTapHAHHOM, B TO BpeMA Kak y cCOOaK CHIBHOTO, ypaBHoBemenHoro, 
NHepTHOro H cTaG60ro THNOB HEpBHOM CHCTeEMBI UMeCTCA JIUTCAbHH A WATeATNEIT 
nepwol, mocruraiwmun 3—4 cyToK. CrelleHb BOCHaJNTeIbHOW peaknH HaL- 
Gombmiad y cobak HeypaBHOBeIeHHOTO THA MW HAaMMeHbINAA y cobak cuaboro 
THIa HEPBHOM CHCTeMBI, Y KOTOPHX BOCHAaNHTeIbHaA peakWut BHewHe Ona 
MOUTH HWe3saMeTHOH. CHJIbHbIe, ypaBHOBeleHHHe CoObaKH 8aHNMAIOT NO cTeneHH 
BOCHAaAAINTeEIbHOM peakIuu Cpesnee MectTo. Usyyenne atToro ABNeHUA MBI Upono.- 
mKaeM C OONBIIMM OXBATOM XapaKTepH3ylOmHX ero Tokasateseii HW mpuMe- 
HeHHem Ooee TOUHO AO3MpPyeMBIX pa3sipaKutTeneil. 

Iloyo6uyto Ke KapTHHy MBI DOLyyniH B HCCHefOBAaHMU, DMposeyenHnom 
copmecTHo c B. C. Tanxuunm u B. B. daxapospot. Mit Hanecuu ofHOponuyio 
TpaBMy MO3roBoro BemecTBa cOOakaM cCHJIbHOTO HM cuaboro THHOB Heps- 
HoH cuctemb. J[pe coOakn OnuM yOuUTLI Ha DATH wu yBe Ha TpuyANaTHIi 
HU Wocne olepalluu, T. e€. B paHHeM M No3alHeM Uepnoge Docue TpaBMupoRa- 
Hug Mo3sra. Mnkpockonmyeckoe HccreqoBaHve MO3rOB ToKasas0, uTO y Co- 
6ak CHIbHOTO THMa HEPpBHOM CHCTeMbBI B MO3TOBOM BeDIeCTBe HMeIOT MeCTO 
ABJCHMA BOCHAIHMTeIbHOrO XapakTepa, B TO BPeMA Kak y coOaK cnaboro TuNA 
IpW3HaKOB BOCIasIeHHA He OOHApyKeHo. 

Bot HexoTophie HTOrH Hamux paoor B OONacTH UsyYeHHA THOOB HepBHOit 
CHCTeEMBI y COOaK, KOTOPLe MEI CUMTAIM HEOOXOAUMLIM COOODIHTh H KOTOpHe, 
110 HawleMy MHEHH1O, IipeqcTaBJIAIOT M3BeECTHHIM HayyHbli wHTepec. Mp He Ka- 
CaeMCA ellle PAa BONPOCOB H B TOM 4NCIe pesyJbTaTOB HcclemoBaHHA cepfer- 
HOro MW [bIXaTeIbHOTO KOMMONEHTOB NMUNeBLIX YCHOBHBIX ped@seKCOB, NPOBOJLUI- 
moro BK. @. Meauxosoit, 1 ABneHuit Uppaaualun H KOHWeHTpanHW HepBHBIX 
mpomeccos y co6ak pasHoro TUNA HEpBHOM CuCTeMEI, U3syyaBmUAUxca Jl. X. Ta- 
nannnon wu T. BE. Honocoson. 

Hak oKa3bBalwT Halll wccneqoBaHHA, THNONOrMYecKne ocobeHHOCTIH 
HePBHOH CHCTEMB IPOABJIAIOTCA BCaMbBIX pasHOOOpasHblx MPYHKIMAX OpraHH3ma 
A Wpomeccax, NpoTekalomlux B HEM, H DOaTOMY MOryT ObITh U3sy4aeMbI CAaMBIMII 
pasIHYHIMM MeTOAMYeCKHMH TpveMaMH. OTO OTKPLIBaeT HeOrpahHuyeHHHe 
BO3MOMHOCTH JIA U3y4eHHA HHANBNAyaIbuHblXx OCOOeHHOCTeH BHICMIeH HEPBHOH 
AeATeIBHOCTH, 
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AKRATHEMMUA HAY K CCCP 


— ‘TPYAbI MHCTUTYTA OH3HOAOPITH wm. H. I. TAB-IOBA, 7. VIII, 1959 








3g GEHWME BJIMAHMA OBLIEPO PEHTTEHOBCKOrPO OBJIY TZEHUA 
HA BbICIIYIO HEPBHY!IO JIEATEJIBHOCTh COBAK 


AH. A. AMWATOBA ua ®. TW. MAHOPOB 


(JIadopaTopuA PUsHONOrNH MU NaTOOrHN BEICMIeH HepBHOil AeATeMbNOCTH. 
dabelyiomui — @, II. Maitopos) 


dahavelt HaCTOAMeH paOoTE ABIANOCh BHACHUTH BIMAHMe OOlero peHtre- 
NOBCKOrO OO1yYeHHA pasoBbimi Zo3amn B 200, 400, 500 r na BEIcHIy1o HepBHYt0 
A€ATEIBHOCTh COOaK, paHee He OO yyYaBMINXCA, MO CpaBHeHMio C CobaKamMaH, 
OOTYYHHLIMM B UpesKHUX OMbITAX Pa3sIW4IHHMU O3aMU, MU WapartuenbHo mpo- 
CICTHTh 3a H3MCHEHHeM KOMYeECTBA JEMKOIMTOB B KpORH. 


Meroanrka 


OMBITh MpoBoAuch va cobakax io MHWeBOi CeKpCTOpHoll MeTOAIKe B YCAOBHAX 3By- 
ROHCTPOHHaeMOH KaMepbl. 4 coOaku palec MogBepramuch o6uemy oOsyyennio pasmMy- 
HBIMIE {O3AMH PCHTPCHOBLIX Ayuci (Tada. 1), 2 m3 unx (IImpar 1 Bapcuk) noaseprasnep 
MecTHOMY OOJIy4eHHIO WeH. 2 cobaku paHec uc o6ayyannce. Tepeg oOsyucHiemM cobakn 
IpHyuaHch K OOCTANOBKe PCHTTeHOBCKOTO KaOMHeTa MK MyMy MoTopa. Bpema o6sy4e- 


HHA SKMBOTHLIX ObILIO CTC Voce: HpH Fose 200 r— 33.2 mun., 400 r— 75.6 mun. 1500 r — 
Ot Meir. 


KpoBb AWA anata Opadtach NocIe OMbITa 13 yXa #KUBOTHOFO HCCKONbKO pa3 B TeYC- 
He MccAta 10 OOMYICHHA, Yepes Yac M Gepe3 ABA Yaca NOce OONYUeHUA CHKCRHCBHO B TC- 
"eHHe O [Hell 1 3aTeM Yepes 3—5 [He B Tasbiciinenm. 

Aun oO.yyehiAn UpuMeHsAICH peHTreHoTepaleBTuyeckuit alluapaT PYM-3. 

Yenosis OONy ACH OBI CEA ylounte: HalpaKenie 178 KB, cia ToKa 10 Ma, PUI_T pp 
W.oCu-+1.0Al, uone ob6ayucuns o6mee, 78 cm B AHaMeTpe, KORKWO-POKYCHOe paccTos- 
He 100 cM, MoutHoeTR jlo3nt — 3.4 r/MHn,. 


PesyubTaTbt Mcec1eqOBaHHA 


Pycaau. [lo npopexenutim ucinTanuamM 9Ta cobOaka Mower OBITb OT- 
lleceHa K YpaBHOBeIIeHHOMY, TOABUKHOMY, Cpeqnell CHILI THNy HepBHoH cu- 
CTEMBI C BbIPA+KCHHLIM WaCCUBHO-OOOPONMTeAbHBIM ToBefseHuem. B perpabotan- 
NOM cCTepeoTHne pa3qparKuTenM paciouaraivich B CJleflylomem NopsaKe: 
3BOHOK, CBeT, Mio9, Mg (AUhepenNNpoBKa), 3BOHOR, CBeT. 

Hano oOTMeTHTb, 4TO HeCMOTPA Ha TO, 4TO TOCHe MocneqHero ObmyyeHNA 
iipomio 15 Mecales, yc1oBHopedJiekTopHan yeatembuocTh Pycaana ocTaBa- 
aCb Ha O60ee HH3KOM ypoBHe, 4em lO OOyyeHHA. 

OOsyyene pasoBolt 1030 B 400 r 6t1n0 mpousBeneno 10 IV 1957 u cpa3y 
BBIBBAIO CHIKEHHe YCOBHLIX pe@IeKCOB Ha CeLyIOUMi Welb u eime Gomee 
pe3skoe CHIDKEHHe C pasBUTHeM THUMHOTH3ZaNM MC OTKA8AMH OT ebI Yepe3 Me- 
can (Taba. 2), 

Kak BHAHO 13 IpnBexenHon TabnMIbI, MOHMKEHMe KOPKOBO! BosOyAUMOCTH 
10, BIMAHHeM OONyueHHA ObIIO TAHTeAbIbIM, WH YCTPpAaHUTh rMMHOTH3aMIO He 
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TABJIMIA 1 











KawaKa 
tHHBOTHOPO 

{ 
ITu part. | 
bapceux. | 

l 
Pycsan. | 
Ye pupil. | 

( 
PergdaH. 
Berep. 





ilo3bl, MpHMeHeHHbIe 
B lipewAbID VINX OMTIBITAX 


TlaThl WH AO8SH O6JYYeHUL, IPHMeHAeMb!e 
B IIPOHSBOMUMBIX OJIbITAX 





—_————— 


150 r, no 12.5 r B aaa 
300 » » 25. » » 

300 » » 50 »» » 
600 » » 30 »» » 
600 » » 100 »» » 
200 » (OmNOKpatTiHian o- 


3a). 


300 r, 0) «(25D r B eHb. 
300 » » 5O»» » 
600 » » S50»»~ » 
600» » 100%») » 
200 » (o,HOKpaTHas WO- 
3a). 
400. r, m0 200 r B eHb. 
600 r, no SO r» » 
600 » » 100» »  » 


sie r (OMHORpaTHAas :[O- 


3a). 
400 vr, no 200 r k jletlb. 


600 r, no 100 r B eHub. 

200 » (OuHORpATHAH j{0- 
3a). 

400 r, mo 200 r B jIeHb. 

400 r >» » » »— » 











) 
| 
| 
| 
> 
| 
| 
) 
| 
| 
) 
| 
| 


26 XLL 1956, 


15 1 4957, 
400 + 


10 1 1957, 
AOQO r 





10 LV 1957, 
Or | 


AQO r 


200 Tr 


22 V1 1938, 


6 V 1957, 
DUO r : 


TAbB.THEHA 2 


CpeslHAd (3a 10 He) BeMUNNA YCNOBHBIX ped: IEKCOB (B Wesl. MIK.) 
y coOakn Pyenan nocae 1t-ro o0uy4seHnA 


ole 


{0 IV 1957, 


500 r 


9 J} 195s, 
500 r 


lo LV 
D000 r 


6b IV 1958, 
OUO Fr 


29 X 1958, 


DOO r 


WWD7, 








12 Vi 1955 
N00 r 


26 TET 1958, 
YOO r 


28 X 1958, 
AOO r 


el ae 








Uepes 5 Mee. | 
Hovde obMy- 
YCHITA (OMBITHI 


| 


Yepes 
10 Mec. 


Wocsle OOJyY- 


HH (OUbITH 


Nae 934—943) 


























' oD | | 
> > | 
: a | | Cpasy wocne | Yepes 4 mec. 
¥ CJLOBH DUA Pte et OONVYCHHA | Mocde Obsry- 
Pea Ds Ui= Hooe (ONBITEE Ge HI (OMbITHI 
re | aes | MN 804—813) | Noo 82.5—835) | Nee 847—856) | FE 
| x OF 
SBOHOR | 38 30) 7 
CBet | 30) 20) is) 
M20 « | 40 | 30 17 
y : ‘ ‘ 
Meo .- : ) 3 2 
SBOHOK 56 24 8 | 
CBet 24 17 | 6 | 
* | 
Cymma 168 | 421 | 43 | 





18 
at 
38 
10) 
3U 
au 


146 


ViaslOCb, HCCMOTPA Ha HeOANOKpaTHbie VOULITKH (yTeM MepeBoya Ha KOpOT- 
hOOTCTABACHIBIC pedJeKChl H ApeAOCTABIICHHe [IMTeABHOTO OTYbIXA). Beau- 
UMHa YCIOBHBIX pe@JeKCOB OCTABATaACh HECKOJIbKO HIKE, 4YeM JO OOTyYeHHA. 
HouwyecTtBO 1eHKONUTOB B Kposm y Pycnana mepen atrium oOstyueHnem Onr0 
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B HOpmMe. Ha culeqyromnii feHb Doce oOyyeHHA HaOsOfaloch yMeHbueHHe 
KOJMYeCTBA JeHKONMTOB ¢ HAaHOONbSIIMM CHMKeHHeM UX K 12-my WHO, 3aTeM 
MOCTeNeHHO C OOABMIUMM KONCOaHHAMH B TeEYCHHe HECKONBKUX MeCAICB OTMe- 
"aOCb BOccTaHOBNeHHe ux. [lonHoe BoccTaHOBeHve 4NCHa NevKOWNTOB 
HacTyDH10 yepes 8 mec. 

Cueyzyrmee oO1yuenne Pycaana pasonol go30nu B OOO r OHO Mponsse- 
neno 911 1958 wa cHuxKeHHOM MoHe yCuOBHOped@eKTOPHOH WeATeNPHOCTH 
H Op HalwunW Jerkoi rumHOTHsanun (MapawoKcanpuble dasbt) (TaOa. 3). 


TABJIMMILA 3 


Cpennan (3a 10 yueli) BemmuMHa YCOBHEIX pedseKCoB 
(B flen. mk.) y coOakw Pycsian nocne 2-ro oOslyyeHuH 


Ilepen ofny- | Cpasy nocne | Uepes 2 mec. 














YeHUeM oOJ TYWeHHA (OMbITHI 

YCNOBHBIA pas pamuTeJlb (OTRITEI (ONBbITHI MeN? 1004— 
NeNe 940—950) | NeaNe 952—961) 1013) 
SBOHOK. ...... 17 | 17 4Q 
Cer... oe. 27 OL 29 
Mog. % «0s # «8% 36 32 od 
Mien 4 eters seo 5 | 4 4 
SBOHOK....... 25 23 38 
GEER miohie cn. at oa 2a 290 29 29 
CymMi .... 134 : 118 173 





M3 ra6n. 3 BHAHO, 4TO AaHHOoe OO yyeHHe BHBBAJIO IMDb HeEsHAauMTeNbHOe 
CHIGKEHHe BCHHYMH YCIOBHHIX pedmekcos B TeyeHve 1.0 MeCc., a 3aTeM Ha- 
CTYNHNIO TOBImMeHve UX FO MCXOAHOTO ypoBHA M awe BLIMNe NWocresHero, 
C XOPOWO BHIPAaKeHHEIMH CHIOBLIMH OTHOMIeEHHAMH. A3smeneHne KapTHHb KpOBH 
6LNO0 Gosee pesKHM, 4eM DocTe Nepporo o6syyeHnA. HonwyuectBo NeMKOMUTOB 
CHHU3HI0Cb yoke yepes 2 4aca Doce oOyYeHHA M emle YMeCHbIUNIOCh B Walb- 
Heiimem. HanOonbmee cuuKeHne Habaioganoch K 10-my yHIO Docne oOmyue- 
HUA WM 3aTeM C KoueOaHnAMH BepHyJOCL K HOpMe K Konuy 4-ro mecana. Uepes 
5 Mec. Tocae o62yueHnA Ha XOPOMeM MOHE yCNOBHOpedIeKTOPHOM TeATeIbHOCTH 
Pycaau Ob BHOBb Do_BepruyT oOnyyeHHIo paz0Bo Zo3z0K% B 500 r. B pesy.b- 


TABJIMILA 4 


Cpeyuan (3a 10 gHeli) BemMuMHa ycnoBHOrTO peduekca (B Hed. WK.) y cobakn PycaaH 
uocse 3-ro oOnyYeHHA 

















T 

Ilepen o6ny- | Cpasy mocne ghia Uepes pele Yepes BA et 

geHhnemM oO y4eHHA ‘ ~ | mocne ObNy- ; Wocste OOy- 

VCSIOBHHIN pasapawuTeb (ONHITH (OTHITHI eeu (ne Gents (OUBITH! | GeHuA (ONBITH 

NoNe 1033— | NeNe 1043— log NeNe 1053— NeNe 1067— | Nene 1100— 
1042) 1052) 1062) 1076) 1109) 
ana es 
a | | oe 
SBOHOM a. By Ris At 35 460 | iv 15 
CBOE ecg. aac % 30 ao 31 8 19 
My90 eo a te 36 28 | 35 7 15 17 
Meo 2 3 3 3 3 
SBOHOKR . 30 17 ay : I | | 18 
Crer . 28 20 28 | ) ! {3 
CymMa .... 170 | 82 


129 167 | 55 
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tare O61 yueHHA HaOIO/faNOCh CHUKeHHe YCIOBHEIX pePJeKCOB Ha Clekywouliu 
J€Hb H B TeyveHve 7 DOCIeAyouMx Hei, 3aTeM BO3BpameHhe HX BeJIMINHE 
K MCXOQHOMy MOHY B posolmenne AByX HefeNb Cc WOCTeyIOMMM peskKuM 
CHW}KEHHeEM, PasBHTHeM FHMHOTH3alWu MW OTKA30M OT eb B TeyeHHe 6 mec. 
(Ta6n. 4). 

CuwKeHHe KONMYECTBA JeHKONMTOB B KPOBM OTMeYaOCb Ha CleAyIONMN 
]@Hb C HaHMOOIbIIMM yMeHboIeHHeM Ux K 9-mMy HO DOCHe OOyueHHA. daTeM 
B Te“yeHHe MpOOKMTEILHOTO BPeMeHH HaOJiofaloch He3HadHMTeIbHOe yBe- 
‘THueHHe UX. 

YWepauim. Co6aka moet OnITh OTHECeHa K CHIBHOMY Hey paBHosellieH- 
HOMY THITY BLICIeH HepBHOl WexATeMbHOCTM c UpeoOsagaHvem Mpottecca 
po3z0ymeHua. Ilopaygok pasqpaxutenelt Oni Takoii me, KaK y npewbiAymen 
coOakn. 26 XII 1956 Uepuum On nozBeprnyt oday4eHuo pasoBon 030% 
B 400 r Ha HOpMadbHOM oHe ycuoBHOped@meKTOpHOH eATem_HOCTH (Tab. 5). 


TABJIAIA 5 


Cpegnan (3a 10 aieii) Besw4HHa yCHOBHBIX pesleKcoB 
(B West. mK.) y coOann YUepHprm nocne 1-ro obsryyenun 
































; 2 
bay Ne] 
= © Ha cnenyn- Uepes 
YcioBHEht ee iv our gerb | 10 qHet nocne anes pe 
pa3skpamit- mer aes nocwle o6my- ities yeHHA (ONBITHI 
TCJIb One. qeHHA Be 
SEES | conn Ne 652) MANO OOA 673) [MON T1724) 
[Pe eae 4 
Dyes } 
a ee eer area 3 = Be 
SBOHOR .. a 29 7” 47 | 34 
Ceer . af | 7 | 39 | 31 
Mia. . ee 3] | 19 Al bf 
Meég.: eo. 10) : 9 10 8 
SBOHOK .. 33 | 11 30 | 31 
CHeT.- Zhe 20 | 3) 29 | 23 
| » 


Cyamao.) 161 - “491 | 150 


Kak BHUAHO U3 DpUuBeseHHOM TaONMOH, peskoe CHUMKeHMe YCIOBHHIX ped- 
JIEKCOB HaOJIONaNOCh JIMb B CNeLyIomun nocue oOsyueHHA Renb. Satem 
BeIMYHHa HX BePpHyJacb K HOpMe HW B Teyenne 20 AHeH Oba Mame HECKONbKO 
BLIMe HOpMasbHOo. B nepsbie 2 WHA Hocie oO yyeHHA HabOAaNoch yBelHu- 
yeHHe KONMUeCTBA AelKONUTOB B KPOBM, 3aTeCEM YMeHbWMeHHe C HaNOONbIIMM 
cHumeHvem K 15-my QHIO DOcKe oOuyueHnA. IlomHoe BoccTaHoBNeHHe Ux FO 
HOPMbI MO?KHO OLINO OTMETHTh 4epe3s 2 Mec. 

B anpene 1957 r. Uepuumm O11 DoxBeprHyt oOmemy oOsy4eHHIO JO30IiI 
900 r. B pesyibtate JaHHoro OO yYeHHA HabmIOMano0ch MeqeHHoe ¢ OONBIIMMI 
Koue6aHVAMH YMeHbINeHHe BeIMYNHbI YCNOBHHX pedslekcoB Cc NocTeleHHbIM 
PasBUTHeEM FHNHOTH3aNuH (OTKa3H OT CEI, HONHbIe UM uacTH4aHBle) (Tabs. 6). 

Takoe CHMKEHHe KOPKOBONM BOZ3OYAMMOCTH B pesyibTaTe BTOpUuUHOrO ObIy- 
geHHA OTMe4aOcCb B TeyeHHe 11 mec. HK KOHNMY 9TOTO Cpoka yaNocb AHMED 
YCTpaHHTbh FHMHOTH3ALHW, BeHUNHA Ke YCNOBHEIX pedNeKCOB, KaK BUHO 
43 IpHBeseHHO TAONUOL, OCTABAIACh 3HAYUTeENbHO HHKE HCXOJHOTO ypoBHA. 
HKomnyectTBo WeHKOIUTOB B KPOBM CHM KaIOCh NOCTeNeHHO C DepBoro AHA ocHe 
oO2y4yeHHA, JOCTHTHYB MHHUMyMa K 12-my J[HWO, 3aTeM B TeyveHHe JINTeENbHOrO 
BpeMeHH HaOIOMaN0Cb TO NOBLIMNEHHe, TO MOHHKeHHE KONNGECTBA JEHKONATOB, 
HO H&a HH3KOM yDpOBHe. 
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TABJMIA 6 


Cpenuaa (3a 10 qHeu) BenM4MHA ycnOBUBIX pedseKcoB (B Jeu. uM.) 
y coOakn Yepupim nocse 2-ro obyyennA 





























» 8 
S | Cpasy mocuge | Uepes 1 mec. ! Uepes 5 mec. | Yepes ti mec. 
YcuOsHblit nn, o6syuenua | ocne o6my- | nocne oOsy- | nocne obmy- 
pasipaKi- Mowe (OIIbITHI YeHMA (OLBITH | VeHHA(ONBITH | GWeHHA (OMbITH 
Tene a Zs NoNe 729—738) | NeINe 748—757) | Nee 789—798) | NeNe 923—932) 
S ® = o { 
a es ee ee : 
GBOHOK . . 37 34 27 | 20) 5 
Chet: 4.942: Bi 26 20 | 16 13 
Mego. «.« « «. 8 11 8 | 6 10 
SBOHOK . . | 30 28 22 | 10 D4 
CpetT ... 23 20, | 4 | 6 | 13 
Cymma ./ 153 | 135 | 107 | 75 ry 
| | 
| 


Cuelyroulee oOygeHHe Uepunmia BHOBb 7030 B S00 r 6bIT0 MpousBeReHO 
B Mapte 1958 r. Ha HH3KOM Mone yCJIOBHOpedMeKTOpHON NeATeIbHOCTH HM Ips 
HaJWuHH JeHKONeHHH. 

Cpa3y mocie o01y4eHuNA OTMedaTOCh HesHayNTeNbHoOe CHUKeEHUe BEHIND! 
YCHOBHHIX pedleKcoB B TeyeHHe 25 JHE, 3aTCM BeEMM4UMHA WX BepHyMach 
K HCXOqHOMYy MoHy, HM B TeveHHe 9 Mec. yCHOBHbIe pedbieKChl OCTABAIHCh HK3- 
KAM, C NeptomHueckh BOZHUKADMe!H Jerkoi THOHOTH3aqven (TaCTHUHle OT- 
Na3bl OT efbl) (Taba. 7). 

TABIMIA 7 


Cpeyusasn (3a 10 quem) Bestymna yeroBNBIx pedaeKcoB (B le. mk.) 
y coOaKkn Uepunm nocie ovepeqioro ob1yueHHA 























= my 
ea 
vo: . 2 | Cpasy nocae | Vepes 1 mec. ; Uepes 3 mec. | ‘Lepes 8 mec. 
‘CHOBH pI Cue oOyyeHuA | nocme o6sy- | nocae o6sry- | Horne oOny- 
PAA VK HE eS (O1TbITHI GeHAT (ONBITH] THI! (OMbITHI ee lia 
Te BS ee LNeN? 935-944) (MANE 956-965) NeNe 981-990) NEN LOGO— 
i= io] S o i | ) ‘ 
TL eee TS eee = ae = Ne ae etre dee yea oe =_—__ ll Se eh rs —~— me 7 
| | | 
OBOUOK | 260 Ry | 2.) ! 24 i 24) 
CBCP? ia. 4e- ie iB 15 19 } 18 | 1S 
Mig. - ee! IS 17 | 23 | 23 ; 2) 
Meo 10 S [2 {) : 2 
SBOUOK . DA 23 | 33( , DS | 95 
Creer oo... IB (| | 13 | {7 | ie 
CyMMa Wy | 85 : 110 | 110 103 





Homnuectso weHKOMUTOB B KPOBM pe3KO YMeHDbIMIOCh Ha Ces yiouuit 
HeHb, C HaHOObUIM CHWKeHHeM K 20-mMy HW TOcIe oOmyyenHA. Satem BCe 
BpeMA HaOsloqaiuch KoNeOaHHA UX BENMUNH Ha HU3KOM ypoOBHe. 

Persaau. CoOaka mower OLITb OTHeCeHa K BOZOYAMMOMY, CpesHel CH.IbI 
THY HepBHO CHCTEMH, C WOXOM MOABUKHOCTbIO HEPBHbIX Mponeccos. JIo na- 
CTOHIM[HX OMLITOB PeHTTeHOBCKOMY OOyueHHIO He WOsBeprasca. YcuoBHoped- 
NEKTOPHAA JCATCNbHOCTh XapaKTePH30BalaCh JOBOAIbHO BbICOKMMM HeycrToii- 
GHBbIMH YCJIOBHbBIMH pedsekcaMH, C XOPOINO BHIpPaHeCHHEIMM CHIOBLIMH OTHO- 
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teHHAMH. Ji uddepeswyupoBka HAKOra He Oba WomHO. Pasaqpaskurenn 
B cTepeoTHne On C.leAyiouime: 3B0HOK, CBeT, Myo,, Mg, (QUbhepeHuuposka), 
3BOHOK, CcBeT. OOmyyeHHe PermaHa pa30Bol 7o30n B 200 r OnINO MpoMsBezeHO 
B mae 1957 r. 1 BLIsBaIO CHHKEHMe YCAOBHEIX pedseKcos. Jlamee HadmWAaIHCh 
Kone6aHHA UX BeENMYHH B TeYeHMe HeECKONbKUX MecaneB (Tabs. 8). 


TABJIMILA 8 


Cpe;suita (3a 10 quew) BeJIMYMHa YCIOBHBIX pe@ueKcoB 
(B jlest. 1K.) y CcoOakm Persian nocae {-ro o6s1yyenHA 














o 
US 
BR 1 
: P i Cpasy mocue | Mlepes 1 mec. 
¥ CsLOBH BIE S . a eae aaiien hive ween obny- | Jepes 9 mec. 
PASRD ae: HOEN (OMBITEI GCHIIA (ONBITH (ONBITHI 
TETh SS as | NN 287—296) |NaNe 31 4—323) | NON? 334—3.43) 
Hos 
= i ; — = 
OBOUOK . .| Ad 34 24 | Do 
Uber ce as ig 8 | 17 
Mapp: see ant 26 1 {2 | 14 
60> 2 #8 a ! a | 2 i) 
SBONOR . ., 33 i 2U | Jo | 21 
GBOP 6 ar e-'| 20 | 12 | 14 | 13 
or bee 3 —— ety 
CymMmMa 147 | M5 | 70 | 98 


WUnorga Ha0si0aiich YuacTudble WIM DOHBe OTKa3H OT cub. HomuaectBo 
J@HKOWUMTOB B KPOBH HECKOJbKO CHHU3HI0Cb Ha CAeLYIONIMH JeCHb MU 3aTeM C KoOwe- 
OAaHHAMU HOHOCTBIO BOCCTAHOBUIOCh K KOHILY MeCAILa. 

B ampene 1958 r. Perna 6btn No_BeprHyT OOsy4eHnM 20301 B 500 r Ha cHH- 
*AKCHHOM QoOHEe yCIOBHOpe@AeKTOPHOK AeaTembHocTH (Taba. %). 


TABJHILA 9 


CpequyAad (3a 10 yHew) BeumunHA yCJIOBHbIx pedleKcoB 
(B el. WK.) y coOaknH Pernan mociue 2-ro o6myueHus 























| I o 
i. ee. eS 
2, a Cpasy voce | Uepe3s 1 mec. ; Uepes 3 mec. 
¥ COBH BIA ae oe oOnyyeHHA | nocTe obsry- | Nocne obsry- 
Desde Ho mS (OIBITEE Ye HA (ONBITHI | FEMA (ONBITH 
Teh arse NeNe 477--486) | NeNo 497—506) | NN 534—543) 
orriZ 
Recs 
Sonate ae Te = — ery ee, ge A a a Pies 
SBOHWOK .. ou) 2 ! AG | 44 
CpetT ...- IS 8 20 | 5 
M09 x 19 () 19 a 
Mey... . ” tt | 4 1 
SBOHOK . 2b | 15 31 7 AQ 
Cher 2...) 9 14 | 8 | 16 D4 
Flas cee, eee me 
CyMMa_. 116 | | 176 


hak BH]HO U3 IIpiBeqeHHOH TaOMUNh, Cpa3sy Hocne oOmyyeHHA BeIM4HHbI 
VCAOBHEIX pe@.leKCOB pesKO CHH3HIMCb B TeyeHve AByX Hewelb, 3aTeM Bep- 
Hy MCh K HCXOAHOMY MOHY H Danke Opesricnsm ero. Hao ormetuth, To cpasy Ke 
nocae obs yueHHA HabsioqaNocb pacTOpMaxkuBanne AudpepennnposKn. Koan- 
YECTBO JEHKOMMTOB pe3sKO CHH3N10Cb Ha CEAYIOMNE enb C HANOONbINIMM YMeCHb- 
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meHvem ux K 12-my WHO HOocae OOryueHHA. B revenue 6 mec. HaOsm1OqaN0cE 
NocTelleHHoe BOCCTAHOBeHMe KAPTHHLI KPOBH, HO K Cileaylomemy OOyueHNIo 
KOJIMYeCTBO JeCHKONUTOB OCTaBaIOCh BCe Ke HMHKe HOPMEL,. 

B oxtsOpe 1958 r. Pernan 6n10 BHOBb OO yueH pazoBon Toz0nH B 400 r, 
B pe3yibTate wero HaOsiofaloch pe3skoe CHWKeHMe yCNOBHHIX pedeKcoB 
ye Ha CleNYIOMMM TeHb C pasBUTHeM FUNHOTH3alu M HeTaTHBM3Ma K KOHILY 
mMecana (Ta6m. 10). 

TABJIUWA 10 


Cpeyunn (3a 10 qHel) BeawuuHa YCHOBHEIX pedeKcoB 
y co6ann Persan nocne 3-ro oOnyyeHHHA 





Tlepena o6my- | Cpasy nocae | Uepes 1 mec. 
De 4YeHHeM oonyyennA | focne o6nyde- 
SY CUOBHEIM pastpamtuTedb (ONBITEX oll HHA (ONBITHI 


(ONBITE 
Nee 558—567) | Nee 568—577)) NeNe 593-602) 


So 8 Ll AE SR 








SBOHOK. .... 4. O7 | 36 35 
Oe ne ae sere 39 | 10 ! 12 
M29 eerere ery 34 ! 10 | 10 
SBOHOK . 45 21 | 17 
CBeT . : 29 10 5 
fe ey a eres ese ele oie ee 
CyMMa .. 79 


OTmeyaloch NOBLIMeHve KONMYeCTBA AeHKOUMTOB B KPOBM B UepBule 2 uaca 
vocne oOmyueHHA C pe3KHMH CHM;KeHHeM Ux Ha CHenyomMmi yeup. Hau- 
6onbiiee CHWKeHNe HaOlofanoch K 6—7-my WHIO. B onbitaxX Ha OCTAIbHEIX 
Tpex coOaKax Onl NOWyyeHb! aHaNOrMu4Abe DaHHAble. 

Viz npupezenHoro dakTHGecKoro MaTepMalla MOMKHO CelaTh cleyxyromee 
sak Iwuenne. 

O6mee oO yueHHe cobax go3samu B 200, 400 u 500 r BEI3EIBano y BCeXx Co- 
6ak KpaTKOBpeMeHHOe HJM JUTeNbHOe CHWKeHHe YCHOBHLIX pedueKcos. 

B HeKOTOpBIX Cayyanx 3a dazs0H peskoro yrHeTeHuA yCIOBHOpedsek- 
TOPHOM JeATeMbHOCTH HaOmonanach dasa Bosbymmenna. Y scex co0ak 
¢ KayKXbIM Tocreqylomum oOsyuentem Bce 6onee U GONee TOHNKaIach KOp- 
KOBaA BO3s0yquMOCcTh. besycoBHbie peduekchl UpM ITOM CyMecTBeHHO He H3- 
MeHAIIMCb. 

Huddepennuposka pacTOpMO3uaCb .IMUIb y OHO COOaKH MOCIe OWHOFO 
oO yueHHna, 

MameneHHud CO CTOPOHEI KPOBH NOBTOPHO OO YYeHHIX HKUBOTHEIX ABIAIOTCH 
6ouee BLIPAHKCHHEIMM HM pasBuBaIOTCA OnlcTpee. 4eEM Y *KMBOTHEIX MOcIe OFHO- 
KpaTHoro oOyueHHA. 

Y MbHOroKpaTHO OOJYYeHHBIX MKHBOTHEIX pPasBUBaeTCA WeiKOMeHHA. 

OnucaHHble 13MeHeEHHA BHICeli HePpBHOM AeATeNbBHOCTH Hao pacCMaTPUBAaTh 
Kak OHO M3 UpOABNeHNH WyyeBpow OonesHu. 
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JIEKTPODU3HOJIOTMHYECKOE HCCJIETOBAHHE YCJIOBHBIX 
H BE3SYCJIOBHBIX PE®JIERCOB IITPH PASHbIX @MA3SAX THITHOSA 
Y GEJOBEKA 


A. H. MAPEHHHA 


(Jla6opatopun Pu3sMOAOTMM UM DaTOMOrHM BEICMel HepBHOW AeATeALHOCTH. 
Sapezyrommui — @. II. Maiopos) 


Eme s 1936 r. Jlsomuc, Xapseit u Xo6apr (Loomis, Harvey a. Hobart, 
1936) o6paTuau BHAMaHHe Ha TO, UTO 8BYK pH CoveTAHAH ero CO CBETOM BBIBHI- 
BaeT Jenpeccuio albia-pHTMa B KapTHHe DOTeHMaOB TONOBHOrO MOsra 4es0- 
neka, M@#Ky TCM Kak 3ByK CaM 0 ceGe He BHI3HBaeT HAKAKMX M3MeHeHHH. 

Ha atot dakT HeCKONbKO HO3Ke yKa3bIBalu MW Apyrve sapyOeHbe UcciJe- 
jopatenu (Travis a. Egan, 1938; Knott a. Henry, 1941; Jasper a. Shagass, 
1944: Motokawa a. Huzimori, 1949, u gp.). 

Hamu coperckue uccaezosateru (beputos u Bopobses, 1943; J]usanos, 
1944: Iounp6epr, 1947; Pycunos, 1951; Tepmynu, 1955) Doka3aiu, 4TO 
yrheTeHve alba-BOJIH MO#KeT OLITL BE3BAHO 3BYKOM Tocwe pxya coueTanAll 
3BYK&a CO CBeTOM. 

MuoroulicueHHble HcCHeqOBaHUA pa aBTOpOB MoOKaszaJu, uTO Up CHATHM 
CKTPOIHNePasOrpaMMb! y YeOBeKA B COCTOAHHM OTHOCUTeMbHOTO NOKOA 
perHCTpHPyWTcH albPa-BOMHH, OCOOeHHO XOPOMIO BHpaxKeHHbIe Up 3aTH- 
1OUHOM OTBexeHuM. Momo TotaraTb, ITO HasMane albda-BOTH B INEKTPOIH- 
iedbasOorpaMMe TOBOPHT O HAMM OTHOCHTEAbHOM ypaBHOBeLIeHHOCTM Mpolec- 
COB BO3ZOyKTeHHA HM TOPMO/KEHHA B MOSTY. 

VisnecTHo, 470 HOPMaAbHOM peakIWeH Ha pasIM4IHHe, FOCTATOUHO CHAbHEIC 
BHCINHHe MIM BHYTpeHHWe pa3{paxkeHuA ABIAeTCH yrHeTeHve aJtbpa-BouH, 
UX yMeHbMeHve HIM ucuesHoBeHHe. Takoe BAHAHMe cBeTa OBO MpnHATO 
HaMH Kak 6e3yc0BHHi pedsexc. B KauyecTBe cBeTOBOTO pasfpayKuTeA 
IPUMeHATOCh OCBeIeHVe MaMMoi, HaXOAMBIelCA Ha paccTOAHHH 21/, M OT AMMA 
HCHEITYeMOPO, TAK, ITOOM ACIEITYeMHI He MOF BUZeTb CamMoro MCTOUHMKA CBeTA. 
OcBemleHHocTh B 30He TONOBEI UCHHITyeMoro paBHANach 20 moKcaM. /\1A BEI- 
paOoTKH ycuosHoro pedueKca OH B3AT 3BYK CpefHeH CHIBI OT 3BYKOBOrO 
renepatopa (31-10) 450 rn. Cam uo cede 3ByK He BBI3HBad y MCHHTYeMbIXx 
OTKIOHCHHM B KapTHHe NOTeHUMaIOB TOMOBHOrO MoOara. 

Beero 60 MpoBeyeno 278 uccaeqoBaunii Ha 81 uctEITyemoM. YCOBHEIM 
pedulekc BLIpadaTHBaICA B COCTOAHHM OofpcTBOBAHHA, a 3aTeM HaOsrOaca 
KaK B COCTOAHUM GOApPCTBOBAHHA, TaK HM B COCTOAHHM HMHOTHYeCKOrO CHA 
B pasHEIX ero CTaquAXx. 

Hipxe mpuBpogurca pay pucyHKoB, AeMOnCTpupylomUx oOpasoBaHnne yC0B- 
Horo pedaekca Ha OnoKafy aibda-putMa. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


1d A. H. Mapenuna 








Ha pic. | BuqHO, 4TO YeMpeccua aubpa-BOH NOABIAeTCA yore mp fen- 
CTBMUH 3BYKOBOTO YCHOBHOrTO pa3qpasKutTesA, T. €. KAPTHHA NOTeHMMAaOB ro- 
AOBHOTO MO3ra OTOOpaKaeT OOpas0BaHue ycnoBHOTO pedmenca. 





Puc. 1. Banstic sbyKoBoro HW CBeTOBOTO pasyqpaKUTcrcit Ha oeERTpOaHEdano- 
rpaMMy Wcnbityemol uf. B OOpcTByIOLCM COCTOAHAM Nocae BHIpaboTKH yesron- 
Horo pedwrcKea. 


Hocne phtpa6oTKH ycuoBHoro pedaekca Ha 3ByK LIpl WoyKpenAeHMA ero 
cBeTOM HaOslofaeTca JeMpeccnA albda-BorH MM Up AeiicTBUM U30MpOBaHHOro 


aBpyKa (puc. 2). 





Pue. 2. Moreniynanbi rozoBinoro Mo3ra y nemsiryemon HK. 
a — BAWAHHE 3BYKOBOTO H CBeTOBOrO va3s—_parmurTesel B OORPCTBYIOU\eEM COCTOAHHUN MCIIbITyemoli 


Mocue BbIPASHOTKH YCOBHOrO pedyeKca (aqecb MW HA BC€X PHCYHKAX); 6—BJIMAHNEe 3BYKA Kak YCJOB- 
HOPO pagrparkuTrenA jtocme BEIpaboTKH yCNOBHOrO pedmenca. 


Hayo oTMetutTh, uTo BbIpadoTaHHH yCOBHHM pedaekc ABIAeTCA HeCTOH- 
KM. B clyyae HellowkpennennaA B TeyeHHe 2—3 pa3 TerkoO IIpoMcxOaNT ero 


PAWNS VA IVATA AANA DAL PPL LAID Ao LOAD AAL aM VV 


——<—$ 


ft ._es 


ae Ta VAtaVvaVatAta hata TAVard if Nie" rr NPN nef Pn PRN Gata pres PS a LAN vA Line war f 





Puc. 3. Tlorentvanb rofoBHoro MO3Ta y HembiTyemoro I’. 


O — RBNWAHMe 3BYKOBOrO HM CBeETOBOrTO pa3sipaKuteneli mnpH nepBol dase rumHno- 
THyeckoro cHa. 


yracanne, Ilocne yracanna pedaekc OHCTpO BOCCTAaHaBAMBaeTCA Up on- 

KpeIlieHun ero Oe3yCNOBHBIM pa3ypaskutetemM (CBeTOM) OJHH-ABa pasa. 
YcIOoBHBIM peduekc BEIpadaTHBaJcA B COoCcTOAHUM OompcTBOBaHMA, Mocae 

4vero HCULITyeMbIe€ BBOJUINCh COBeECHBIM BHYIMeHHem B runHo3s. B nepBoit 
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dase THNHO3a Up jelicTBua ycuoBHOro uw GOesycuOBHOrO pasqpaxuteneii 
HaOlioqaeTcA Ta *Ke KapTHHAa B A3MeCHEHWAX MOTeHIMaNOB rouOBHOrO MoOara, 
Kak H OpH cocTrosHun OoApcTROBaHMA. SBYK HM CBeT BHISHBAaIWT YMeHbMeHue 


A - 7 - - a ee - - - - - - 


‘ A PAV AAA yen prema af Aaa A yaar 





Puc. 4. Worenunaabt romoBnoro mosra y ucubityemoti I. 


6 — BIWAHNE BBYKOBOTO HM CReTOBOrTO pasEpamuTenel npn Bropoit dase rumHOTHYeCKOTO CHa. 


A- 7 7 : < 


AAA ee emul yetonnnua 


eo oe a eae 





Puc. 6. Hotenttvatbl rogoBpuHoro Mosra y elbtryemoii I. 


0  - WIHATHIHEG 3BYKOBOPO IL CBeTOROFO pasapaxKUTeich opi TpeTbeli (base rumHo3a. 





Pre. 6. Horeuiniaet rosopHoro Moara y ucibiTyemonH IT. 


OOo3HAueHIA Te +Ke, UTO Ha pune. 5. 


AaMMIMTY {bl Mit Jeupeccuio abpa-BouH. Ha puc. 3 MowkHO BULeTh, UTO MB TOM 
MB APyroM Cilyuae OMUHAKOBO 38aMeTHO BAMAHHeE yCuoBHOrO H Ge3ycroBHOrO 
pas paxutTeneil. 

Mian kKapruna naduiofaercr BO BTOpO H Tperbeii bazax runnosa. M3 puc. 4 
BHHO, 4TO B COCTOAHUM THNHOsa AelicTBHe pa3sqpaxnteneil IpoABAAeTCA 
sHayMTeIbHO Ciabee, Yen B CocTOAHMM GogpceTBOBaHuaA. Jlenpeccua anbtba- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


] 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


30 A. H. Mapenuna 





BOJIH HaOmiomaeTcA He BO BCe BPeMA AevCTBUA 3ByKa MIM CBeTa. Cumkenune 
AMILIUTYAb albda-BOIH HeshHadMTeIbHO. 

OcTaHOBUMCA Ha JaHHBIX, HOyICHHHIX B TpeTbel dase rumHosa. YcaoBHEL 
pedaekc Ha 610Kay aubda-paTMa, BLIpagOoTAaHHH B COCTOAHUM OOApCTBOBAa- 
HHA, He MpOABIAeTCA Ha KapTMHe ameKTposHnepalorpaMMb Upu TpeTbeli 
daze rumnosa (puc. 9). 

Onnako HHorda B TpeTbeii (base rHmHoO3a HadMIOMaeTCA HEKOTOPOe U3MeHeHHE 
B 3leKTpOsHHepasorpamMMe pH jeiicTBUH ycuoBHOrO M OesycAoBHOrO pasqpa- 
sxuTemei (puc. 6). Ha done ye CHWKEHHOM AMIIMTYH WOTeHNMAIOB COOT- 
BeETCTBEHHO (ase TMMHO3a efBa 3aMeTHO U3sMeHeHHMe B XapaKTepe KPMBOM BO 
BpeMA eiiCTBMA pasqpaxuTenen. 

BurmeotncaHHble 9KCHepHMeHTaIbHble WaHHble MOKAsbIBaloT, ITO YCNOBHEIU 
pediekc a 3BYK M cBeT MOKeT OHIT BLIPaOOTAH B COCTOAHAN SospcTBOBAaHA 
i IIpoABAAeTCA Ha 9eKTpOoHIematorpaMMe B Bue AeMpeccnu WIM YMeHb- 
WCHHUH aMMNMTYTb ambda-BouH. 


Busrpoy 


Bo speMa rumHOTH4eCKorO CHa yCJIOBHBII pepuexc Ha OnoKany aabda- 
pHTMa B epBoii chase IpoABAAeTCA Tak *Ke, Kak MB COCTOAHUH SompcTBOBAaHHA, 
pu BTOpol case ruMHosa WpoABAAeTCA cadbee M NOXTH He TpoABAAeTCA 
api TpeTbeit (comHamOyaMuecKon) case THIIHO3a, ITO oOBACHHeTCH tpe- 
o6amaniem TOpMo3HOrO Mporecca pH rumno3e. Lem riyOme CTaquA runnosa, 
TeM Me@HbIMe BUMAHMe ycuoBHOrO, a Take OesycOBHOrO pa3sAparxKuTeA. 
B HeKOTOPEIX CIy4aix BANAHMe paspakuTeleH CoBepIweHHO OTCYTCTBYeT. 
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O CYTOUHOM TWHAMURE YCJIOBHbBIX PEOJEKCOB Y COBAK 


|B. B. CABBATEEB 
(‘Eaboparopus U3HONOTHH HBX *KUBOTHEIX. SaBeyyioummii — M. E. Sloéames) 


Hakomrenuitil B Tacrosnjee BpeMA OOMNpHbt 9KCHepMMeHTAabHblit MaTe- 
PHA TO3BO-L1CT YCTAHOBHTh IROIIONNOHHO 3aKPeUIeHHbie BUAORHNe Wpusnhaku 
HMpOABAICHH CyTOUTOH TMepHojiaHocTu. Bo mMHorux cayyaAx oOnapy:eHa 
"eTKAN OOYCAOBICHHOCTh ABeHINL CyTOUHOTO PHTMa Topeyenud nN PyuKUitit 
MWUBOTHDIX MAKTOPAMU OKpyKasoneli cpexlh — Temilcpary poll, BaakKuocrTs10, 
PCUMOM OCBCHICHIA, YCIOBNAMH 3aIlMTHOH WM MHmMeqoOLBaTeNbHOl! anKTItB- 
HocTH wuUBOTINIX, WT. 1. (Welsh, 1938; Kanadyxos, 1940; Hlep6anosa, 1949; 
Allee a. Park, 1950; Haymos, 1955). 

RK. M. Barron (1947) onemtnan cyTounhil 1Wepnowi3M sUBOTHBIX Kak Abite- 
we, B OCHOBHOM perysupyemoe KOpol OObINNX NotywWapMit im olpexemnemoe 
MACCOH pa3sqpakiHtTelel 13 BHeIHell  BHYTpeHHell CpeALI oprann3ma, jleit- 
CTBYIONUIX KaK Ha MOAKOPKOBLIe NCHTPH, TAK H Ha KOpy OombNutx WoryMapnit. 

PeritceTpalnA CyTOUNDX H3MeHeHH OTRENBHEIX PUSHOMOrWGeCKIX PVUKIMH 
XOTH HN OTPaskaeT UHAMIIKY MpoOleccos Bo3sbyKAeCHHA HU TOPMOKCHIIA B ro.1OB- 
HOM MOBrY, OJ[HaKO HeTOCpeACTREHHDIX CBeLenHit 06 ero AKTHBHOCTH B Pa3zJLity- 
HbIC WaCHht CyTOK B WacTOAMce BPeMA IIMCeTCA MaJLO. 

Borstenemie XapakTepa HepBOll JeATCHbHOCTH *UBOTHOTO B BanlCcHMOCcTH 
OT CYTOUNOLO WUKTAa BPeMeHIL ABIACTCH BaKHOW 3aqaueli, Tak Kak OT ce perie- 
HUH 3ABACIT OTbICKAHNC OMTHMAIDHDIX yCIOBUI! paboToOcHOcobHOCTIT He PBUbIX 
K1ICTOK TOTOBHOO MO3ra J[OMAINHUX +KUBOTHBIX Tt ueroBeKa. Tlootomy m3yue- 
HMC OTHX BOILPOCOB Ipod peTaeT OecclopHo onpeeIeHHHil Kak TeopeTHuecKHil, 
Tak H WpakTiwgecknil WHTepec. 

IIpit usyuenim XapakTepa pocta H pa3BITHA Kyp I BesLNYNIT IX MpomyK- 
THBHOCTIT B 3aBHCHMOCTH OT CYTOUNOTO HW Ces80NHOTO pexKUMA AKTIHBHOCTH 
OPI OOMApyKeNb USMeHEHIA B QPYHKUMONANBHDIX NpOABACHIAX WepBHoil 
Hexteabuoctu (Jlodames u Cansatecs, 1953; Capparees, 1953; Jloéartern, 1954). 
bio yeranonseno, YTO B TeVeINe CyTOYHOTO T[MKa MpoucxoAAT 3aKOHOMep- 
HbIC H3MCHCHIUA CBOUCTB FOIOBHOrO MO3Ta Kyp: K KOHIY AWA B BeYepHee BpemMA 
y HMX OTMeNACTCA CHIDKeNMe yeroRHOpedseKToOpnoll enreabuoeru (Capra- 
Tees, 1953). 

IIpit Brepqennit OMOMMUTCIBHOTO CHa B JHEBIOe BPCMA yylaeTCA yeTpanuTR 
HBICHHA YTOMICHHA, MOBBICITh ABMITaTeIbIyIO 1 MOLOBYIO AKTHBHOCTH Kyp. 
IIpu mostopiiom cne Kyp B HeBHOe BpemA pabdoTocnocoGHocTh roNOBHOrO 
MO3ra HX TOBBIMACTCH; Maske B HOUHHe wach (22—23 yaca) y HHx He Hadm0- 
WaeTcH TAKOTO CHIPKEHHA YCIOBHOpe@AeCKTOPHOHK JeATCIbHOCTH, KaKOe OTMe- 
yuaeTcH y Kyp, CodepmanlixcA Mp YAJIIMHeHHOM CBeTOBOM JHE. 

Jlonyueunbie qaHHbe MoO 31a4eHItto CyTOYHOTO pexKuMa WA padoToctocob- 
HOCTH HCPBIIBIX KIeTOK, OOHAPYKCHHLIe C MOMOM[LIO [BUraTeNbHOH WIHMeBoit 


G Tpynpt Huacturyta cdbusHonorun, vr. VIII 
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MeTONMUKU USYYeHUA YCMOBHBIX pe*ueKcoB Ha KypaX, BayKHO OBO MpoBepuTb 
10 COHHOM CceKpeTOpHoil MeToyuKe Ha cobaKaXx. 

VUnrepecno Onto BEIACHUTL, Kak OTpasKaeTCA CyTOUHaA NepMowuka Ha pa- 
Sore Kops GOONbIMX NOWyMapuu TOMOBHOrO MOsra H B KAKO CTeleHwu BO3SHU- 
Kaloue B TeYeHHe JHA OllpefemeHHble Harpy3sKH Ha TOMOBHOM MO3r BAMAIOT 
Ha ero padoTrocmocoOHocTh. 

B ont 6b1N0 B3ATO MATH coOak, H3 KOTOPLIX TpM ObLUM O;NOoro TMoMmeTa. 
OTH cobakH panee, B TeYeHe pAa WeT, HCNOMb30BaINCh B ONbITAX nabopa- 
TOPUM JKCHEPHMCHTANbHOM TeHeTHKM BHICMeH HEPBHOH [eATebUOCTH. Hamu 
UccAeLOBAHUA MpOBOAWINCh B 3uMHM nepHog 1956—1907 rr. 

lad BIACHEHUA CyYTOUHOM NepMoM4HOCTH yCNOBHOpePAeKTOpHON AeATeIb- 
HOCTH HCIbITaHHA BpoBoyusuch yepes 7—8-yacoBble HHTepBaJIbl BpPCMeHH. 
B cytku mposogzuaocn 3—4 onsira: yrpom B 8—12 yacos, BeyepoM B 19—20 ua- 
cop, oubio B 1—3 waca HM yTpOM CHepyomero ANH 3B 8—10 uvacon. 
B upyrne aH TofspepKuBaIcA u WpopepsncA dou yCNOBHO pedsiekTOpHOn 
neatesbHoctH. B KOHTPOMbHEIX HCH TAHUAX YIMTHIBAIOCh COCTOAHHE HHWeBon 
BO3OyYIHMOCTH: TMA FaBawacb B ONpefeeCHHOM KOUMYeCTBC 3a 2—3 vaca 
no onsita. CucremaTWuecku pericTpupoBpasica Bec cobakn. 


PesyibTatTbi OlbITOB 


Ileppite se SKCHepuMeHTH Tokasatu, 4TO B TeyeHHe CYTOK Mpoucxo,AT 
3aKOHOMePHHe H3MeHEHUA YCIOBHOpePACKTOPHOM JeATCIbHOCTH cobak. B ka- 
yecTBe IIpimMepa MOKHO IpMBeCTH ONBITH Ha cobaKe OxauHT. OkaHT, Camel, 
pompenua 12 X 1953, orHocnTca, 10 aHHBIM Ja- 
SopaTopun skKCHePpMMeHTaANbHOH TeHeTHKH BBICMIeH 
HepBHOH jJICHTeNIbHOCTH, K CHADHOMY, NOBHIK- 
HOMY, YPABHOBeMIeHHOMYy THIy HepBHOM CHCTeMbI. 
B xonne WHA y cobOakh Hadmofaoch CHUMKeIMe 
BENHYUHEL YCNOBHEIX pedseKcos Ha 80% To cpas- 
HeHHIO C yTpeHulnmu uacamu. KH yrpy caefzyromero 
HA WpOHUCXOANAO HenoWHOe BOCCTAHOBIeHHe UX 
BCJIMUMHbI. ITO, MO-BUJNMOMY, ABJIAeTCH pesyJb- 
TATOM TOFO, UTO KaKALit BHEYPOUHLIM (Bie cTe- 
peotuma) ONbIT WpeycTrapicer [IA *KNBOTHOTO 
Puc. 4. Hamewenne yenosunx 2HauMTesbITy10 Heppuylo Harpysky. Ha puc. 14 
1 Gesycmonunx pedickcos B UPUBOAATCH pesybTATHI OTOrO OITbITA. CymMap- 
reyeune cyTOK y coOakH Hast BeMUNHAa YyCOBHLIX MM Oe3sycOBUbIx ped- 

Oxalr. NeKCOB BHIpaxkena B Wporentax. da 100% mpr- 


A — CyYMMapHadA BeJIMYHHAa YCJOB- HATa BeAMunNHA YCJIOBHbIX pediekcos B VTPeHHHe 
HbIx; b — G6esyCAOBHbIX peduer- “ 


% A i; 
100 


80 


&0 





COB 3a OLIbIT (B NpowenHtax). Cmoa- yacbl. 
OUK, BQULNPUXVeAHHoU KAeMoU- * 
Nae 9 G0 a span eae Hak BugnO M3 pucyHKa, B BeYeplHee BpeMA 


ani —- 19 4. 40m. ororo we (19 yac. 40 MMH.) BeMUMHa NONOMMTCALNDIX 
LUI; || auemepuxogannoit —9 4. / 

40M. cnenyimero HA. yCHOBUEIX pedreKcoB cuMxKaeTcA fo 10%, a 

yTpom BospactaeT 70 04%. B To ae BpeMA Be- 

muuuiia OesycioBHbIxX pedmeKcoB ocTaeTCA BO BCe 4YaCbI CYTOK NOTH Ha 
OJHOM ypoBHe. 

Vinrepecunle pe3yibtaTH Woryyentt Ha coOake Op (camel, pomkqenua 
2 V1 1952, canrsuuuk). Jina unmocTpalun IpuBoAUM UPOTOKOJbI OMMPbITOB. 
Ha 9TOII COOaKe B YTPeHHHe, Beyeplue M HOUHbIe UaCHI CYTOK. 

Kak BHO M3 WpoToKoNa OMbITOB, B BeyepHee Bpema (19 yac.) Mpoucxo- 
UT pacTropMaKkuBaHne udmepeHUMpOBOK, PasBUTHe NOCHEMOBATeIbHOLO TOp- 
MOAKCHHA, PAaCTOPMAKHBAlNe TOPMO3HOH ashl sana3yplBalomero YCAOBHOTO 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 














O cymounot OunamuKe yoaoenox peGaexcoe y cobanr 83 
Op 26—27 III 1957 
—_ i a = ! 
osx | Dopapnonprit 10- 2 33 | 36 o = ee 
2&5 | Mep upumMenenus Suge | 5. Sox 1 oO 
ay yYcOBHOTO pas- evoke | £5 Owe ee 
Q : 7 5 AG x = Fx o8 a2 

Bpemx RAS WpakurenA 3 CIOBHBIH ease Soa SS pa) 
m oo pasgparkutedp OmRA gma | SS. | Soo 
Gas | ¢ HOn- 6e3 ery OnGe | Fan | FES 

eS | Kpel- nloy- S2Eaeigsas | S98 | SORT 

seo qe- Kpell- | Bon 2s0m | 85, | S388 














ee, See ee en 





Ont Ne 339 
























































104. 35M. , — 430 SBOHOK. .. .: 2 | ote NO EP 245 
| > | — 140 Meo eo + 8 we ! 20) — 0) ) 0 
| 4 | 431 was SBOHOK. . . .| 9 20 | 7 | 6120 |) 223 
; 9d + 235 — oymMMep : 80" @. doa: 4 5 230 

| ga 1- MaH.| — ; — | Oo |; — 
| 3a 2-0 MUH. | — Ree : Oj — 
| | 3a 3-10 MMH. —-— ); — | Oo 
Qo 141 Mgt a: 8 ce se 200 5° — | 0 Z 
4 432 — SBOHOK. .. . 20 | 022° “43 2395 
5 — 142 Mey .-.... 20 | 8 3 2 
4 | 236 | — | 3ymmep | 480 | 118 | 38 | 225 
3a 1-10 MHH. —- | - 0 — 
3a 2-10 MMH. — | — 3 — 
| 3a 3-10 MAH. ~— : — 30 — 
Onn? Ne 540 
194.05 mM.]/ — 433 — SBOHOK.... 20 2 30 260 
oo 4 — 143 1 20 8 Oo 10 
4 434 — SBOHOK. .. .! 20 18 2 268 
5 237 — SymmMep ...: 180 18 12 213 
| 3a 1-1 MHH. — — 7 — 
' 3a 2-10 MHH. — — 2 | — 
| 3a 3-1O MITH. — — 3 — 
' 9 ; — ! 1444 Mei eee ee 20 18 2! 8 
| 4 | 435 | — | Bponon....| 20 13 10 | 245 
5 | —_ 145 Meo” a on ae ae 20 8 7 | 3) 
4 238 = 3ymmep ...| 180 | 35 Op, 098 
| 3a ]-10 MHH. | — —~ {io  — 
| 3a 2-10 MMH.) — | — ar re 
3 : 3a 3-10 MHH. RSG — 12, — 
Onn Ne 544 
24.10m.j; — 436; — SBOHOK. ...; 20; — | 0 198 
5 a (AG Meee. eo ae DOW gape Qe lis * 8G 
4 437 — SBOHOK... .| 200. 3 = Q » 205 
[> 25 239 — SymMep .../ (8 | — | 0 | 208 
3a 1-10 MUI. — | = 4 0 — 
| 3a 2-10 MUN. —_— | — | () — 
! 3a 3-10 MIH.; — — I 
Fy) — 147 Mei weecart ceed 20 | — | QO ' — 
5 438 — SBOHOK. .. . 20 — 0 , 210 
5 — 148 M BO, Se Ake dee ZO ets Q) — 
| 4 | 240 ; — | 38ymmep ...!/ 180 75 33, 160 
l | 3a 1-10 MMA. | — — Qn Gee 
3a 2-10 Mun. | — — 33 5 
3a 3-lO MAH. | — — 0) = 











WTpumeuanne. Y coOakn Op B cucTeMy COBHAaawWNINX YVCAOBHIIX pe®-1eKcon 
Obl] BBELCH 3aMla3/[bIBaIOMMH YCJOBHEIM pedieKkc Ha 3yMMep. 


Ke 
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peduenca. ITO yKa3blBaeT Ha HapylleHhe Mpomecca KOHWeCHTpaluA BHYTPeH- 
Hero TOPMO#KeCHHA B BewepHee BPeMA, erO UppayMalywio No Kope OombmMux 
Houyiuapuil. B nouroe we Bpema (onntt Ne 041) Bce TomOmUTeIbHbIe YCAOB- 
HbIe pe@eKChl UcuesaloT, a TOPMOZHaA (haza 3alla3sqblBaloulero YCOBHOrO 
pediekca pactopMamuiubaetca, Ilpu stom caemyeT 3aMeTUTb, 4TO B BeyYepHite 
I HOUHLIC YaCbI BeIHGNHA OesyCAOBHBIX pe@IeKCOB AepsKUTCA IPHOMM3UTCABHO 
Ha OJHOM YpoBHe 10 CpaBlicllHto © YTPelHUMH wacaMnA. 

B oTomM OlbiTe oTYeTANBO OOHAPyKUIACh UppakwaluA BUYTPeHHeLo TOp- 
MOSKCHIIA IO Kope OOMLMUX MOLyWMapHif B BeYepHue M HOUNbIe YaCHI CYTOK. 
B jJauHoM CJlygae TakKe HadTO/aeTCA MoOMOe TOPMOMeHNe YCMOBHLIX ped- 


180 


140 


Aes. un. 
a 
S 
S 


D 
= 


2H TTY. 184.30 M. 24. 114. 13 Hf 1957 
1193 1140 766 1216 


Pie. 2. Hamenenue CcIe@QoBbixX HH 38alla3j{biBalougiix yCJIOB- 
HbLX pe@ACKCOB B TCUCTIC CYTOK y cobaKkH Onera, 


[fo ocu opOunam — BCUMYHHAa YCJIOBHDIX pedseKcoB B Te. UIK.; no 
ocu “ocwuce — vachl CyTOK. Ifufspamu @nusy yKasaHa CYMMapiiad 


BCTMYNHA YCUOBHDEX pedwIcKkcon 3a obit. Maoedoiti cmoawdurn -— Be- 
SINMUMHa YCOBHOTO = pedlekca 3a MUHYTy sleHCTBHA = =YCJIOBHOTO 
Pa3zqparkKHTeqH. 


WeKCOB, OCOOCHHO B HOUHOe BPeMA, C COXpalleHieM BeJIYMHbE DesyCMOBHbIX 
pedaiekcos, 

IIpu usyuenmr cyrounoit JUIMaMHKIL yCslOBHLX pedieKcoB HayoO HMCTh 
B BINLY, UTO XapakTep CyTOTHOVO NMEPHOAU3MA CBOHCTB HepBHoll [CHTeMBNOCTH 
MO7KOT OUPCAGIATbCH TIMITOJOLHYCCKUMIL OCOOCHHOCTAMH HepBHOH CUCTCMBI 
ARIBOTH BLN. 

Kost B Ipempiyyimgem olbtte Ta cobaKke Op nadsmioqaroch MmomHoe TOpMoO- 
7KEHIC YCOBULIX PeQDACKCOB B HOUMMC "aCLI, TO ONHITH a [pyroit coOake — 
Ouere jlaioT Jipyrue pesysabtate. Onera oTHOCHTCAH K CILIbUOMY, HeypaBilo- 
BCIUCHILOMY, IWHePpTHOMY TIILy HepBHol cuctembl (bapxyyapsu, 1956). Y Ouern 
HWpoBepAMaCh JAMMAMUKA CTC]OBbIX HM 3ala3sqblBalonUX yCMOBHLIX pedeKCOB 
ua 3ymMep. Ilopsayok cueyoBalila pasypakutentel B OMLITe OLLIE CreqyIOMniit: 
BUALAIC MpPORePLICh TP CCTOBLIX YCOBHEIX peduekca c Tlaysamu B 170, 
150 ut 120 cen. wocse LO-, 30- 1 b0-cekynyHoro N30N1MpoBaHHoro jelicTBUA 
SYMMCpa COOTRETCTBEIIHO, BATeEM 3alla3sqb Banu pedsiekc © OTCTABIICHIIeM 
B 180 cek. 1) 3akanUNBatoCh CACLOBLIM YCJLOBHLIM ped@eKkcom ¢ Maysoil B 170 
cek. [pil uciibiraniit aTOH CHCTeEMBI pasqparKuTetelH B pa3sIHUtble Yacbl CyTOK 
OKABAILOCh, UTO BLITAeHUs YCAOBHEIX ped@eKcoB B HOUHbIe wach (2 aaca) He 
Ono. Jlauuble oOnbITa IpuBeyzentt Ha pic. 2. HaOstonzanoc, JMIb cHiKenue 
BCAHUNMLE YCIOBHEIX ped@eKCOB U HapyWleHte IpaBMJIbHOCTH OTBETA Ha MOCJe- 
Hill B CTepeoTHMe CeEOBOH yCOBHEI pedrekc, UMenmuii Maysy B 170 ceK. 
YTpoM ciueqyomero MHA BETNYHHAa HW WpaBHIbHOCTh YCJIOBHUIX pedseKcos 
ObMIM TAKNMI 4ke, KAK B OOLIYHEIe THU UcuBITanHit. Takum oOpasom, y Oueru 
B MOUHLIC YaChI WaOTIOMAIOCh WHMb CHIKeIMe BEMHYNME YCIOBHEIX pedek- 
COB © HapylicHvemM OJHOTO H3 CJIeOBbIX yCMOBHBIX pedeKCcoB. 
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Bee mpeppigqyiue OMbITE KacatuCh BHACHCHHA {MHAaMUKM YCAOBHEX ped- 
JIeKCOB B TeYeHHe CyTOK B yYCNOBMAX OOLIUHOrO cofepsKanaA coOaKk. Moskno 
OLIIO WpelWONOKUTh, uTO padoTOCMOCOOHOCTh HepBHEIX KeTOK LoOMOBHOTO 
MO3ra B TeyveHne CYTOK 3aBMCUT OT MHOTOOOpa3sHA JeHCTBYIOMIMX Ha TOJOB- 
HOH MO3Pr *KMBOTHEIX pas parxkntTesen. 

B KayectBe dKCHepHMeHTaIbHOl MpoBepKH ITOTO NoOWOKeHHA Obl Wpo- 
BENeHL OULITH 10 CUeLyoulel CXeMe: BLIACHAIACh [WHaMHKa CyTOUHOH MepHo- 
KM4HOCTH YCIOBHBEIX pe@AeKCOB pH OOBIGHBIX YCIOBHAX, 3aTeM IpOBOAHIAch 
Wpopepka HX Wocise HapouiTo CossfaBaeMoll B TeYeHIIC AHA MOBLIMTeHHON BU- 
raTeibHolt akTHBHOocTH. JH oTOrO 
co6ak 3acTaBIAIH B TeyeHHe 3—4 | 
uacon TpoberaTh aucrannmo B15— % A 6 
20 xm. Ilocne gaurenpHoro upedri- ss 
BAaHHA cobak B OHOOOpasHBIX yCc- ag 
JIOBUAX CoOauHHKa TosoOHaA Ipo- 
uchypa ABIAIACh CHAbHOH Harpys- 7 
KOM JH JLBUTaTebHOTO aHalsa- 4g 
Topa. B KauecTRe IipiMepa OIIbITOB 
ToKOOHoro poya WpuBomATcH yau- 7 
Hble, MOUyIeHHble B IKCHepiuMe#nite 
Ha coOaKe Oxar. 19 188 3 198 : 

Oxat, CaMell, OTHOCNTCA K CHJIb- 

HOMY, MOABIXKHOMy, ypaBHoBelleH- Puce. 3. Aunamnka YCJIOBHDIX pedsteKCoB B 
w 7 TeyYCHHe CYTOK OPN NOBMIMEHHH ABUTAaTesIb- 
OMY oe Cue ToME: Kak Holl aKTHBHOcTH y cobakn OKar. 
BHANO us PHC. J, Mocue YCUTCMHON | pemranna pedsexcon 8 oGbaHDtxX ycomOBMAX 1 
B TeYVeEHHEe JHA DTBUTaTeJIbHOH AKTHB- Il — nocue WBuraTerbHOoH Harpy3sKH. OctTasIbHbie 
HOCTH J\HAaMHKa YCJOBHBIX pedJcK- OUST IE SOIR Ca an aes alan 
COB B TeyeHHe CYTOK 3HaYTeIbHO 
n3mensercs. Ha6siogaerca Oonee riyOoKoe CHIWKeHMe BeEAHYHHbE yCAOBHHIX 
pediekcoB He TOIbKO B BeyepHHe MH HOUHbIe Yack, HO H YTpoM CwJejLy1o- 
nero wHA. Bo ppemsA ombiroR coOaka BBITIAXUT BAWON, Ha yYCOBHbIe pas- 
paKuTenH He pearupyeT, BUepBble OOHAPy?*KNBaeTCH peskoe yMeHbMeHIe 
BCUNUNHE GesycNOBHOl CekpelH, a K KOHIy ONbITa 3achiNaeT, TOBNCHYB 
B JIMKaX CTaHKa. 

CreylopaTenbHO, Wocue yBeAN4eHHOM ABULaTebHON Harpy3kKil B TeyeHHe 
HA paOoTOCHOCOOHOCTh KOPKOBBIX KeTOK OONbINUX LOLymapuii pesKo CHII- 
7KACTCH, UM JIA UWpeOTBpaMleHHA BOsHHKalOMmero YTOMJIeCHIA pasBuBaeTcA 
OXPaHTeIbHOe TOPMOKeHMe — COH. 

AnajlornuHbe fanibie On MOWyYeHbI Ha Jipyroi coOake — Oxpe, ofHo- 
TOMeTHOH Cc OKatoom. 

PeasyabraTbl MpoBeseHHEIX OMbITOB COBNaawT C TauvHbIMU, NO yYeHHbIMU 
panee V1. C. Anexcanppossm (1932) u K. M. Barrows (1939) Ha cobaKax 
Up W3yueHHH BAMAHMA MBIMNeYHOrO YIOMIeHHA Ha KOpy Mo3ra. 

J\uuTeibuble U3sMeHeHHA M pacctpoiicrBa (fo 1—od qneft) cyrounoro putMa 
AKTUBHOCTH DOCIe BHIsBAHHOM YCHeCHHOI WBUraTeIbHOI aKTHBUOCTH ObIIH 
nosyyenp M. P. Matizenuc (1903) B OMbITaxX Ha rpblsyHax. 

TakuM o6pa30M, HpefACTaBNeHHH OKCIepuMeHTaIbHHH MaTeplasl NoKa- 
3biIBaeT, 4TO Y CObaK CYMIeCTByeT CYTOUHHI pHTM YCJOBHHIX pedeKcos, 
Kak 9TO OOHapyxKeHO y Kyp (CaBBateeB, 1957), Husmux odesban (LlupKosa, 
1949; Bonotuna u Ilonopa, 1953) u uenopexa (Cnapuua, 1936). 

Cueyyer OTMETHTh, UTO [[MHAMUKA YCIOBHEIX pedeKCOB B TeyeHHe CYTOK 
y coOaK pa3sHOrO THIa HepBHOM CHCTeMBL pasinuna. Kenn y HeKOTOpbIx 
(Op — caHrBHHNk) B HOYHHIe WaCh pasBHBaNOCh UppasMupoBanHoe TOpMORKe- 
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uve, Hepexoyamlee B COHHOG TOPMOMeHHe, C NONHbIM BLINayqenuem MowoKu- 
TENbHOM peak Ha yCHOBHBe pasqpaxuTenu, TO y Apyrux cobak (Opera — 
(~ulerMaTHK) BbIMayeHuA pedreKcos, Wake wacrw4uHoro, He HaGmOMam0Ch. 
Uponcxoxuno AMMIb HeKOTOpoe yMeHbmMenue ux BemvunnE. [pu arom B HOF 
Hble YaChl HaOWIOMaIOCh HapyWleHie IMMb CleqoBoro ycmosnoro pedmeKca. 
OTH WaHHble CooTBeTCTBYIOT 3amMeyaHnIo VM. II. Tasaospa, aro y Maqono_Buxk- 
HBIX, HHEPTHHIX CoOak COH BLI3BATh 3HAYMTeENbHO TpyqHee, 4emM y Goee BOB- 
OyNUMBIX cobaK. 

Usyuenne cyTouHol TepHoxMKU B 3aBMCHMOCTH OT TUMONOrM4eCKHX OCO- 
OeHHOCTeH HepBHO!I CHCTeMBI *KMBOTHEIX ABIACTCH B HacTOAINee BPeMA Co- 
BepIIeCHHO HEHCCIeAOBaHHOM OONacThiIO, UW WOMLTKH MoAOOHOrO posa MpezcTaB- 
mAIOT OOMbMIOH MHTepec (AneKceeBa, HpacycKuit u Mesnxosa, 1958). 

VUsMenenna CBOHCTB BHICHIei HepBHOM J[eATeMbHOCTU B BeYepHue HM HOUHELE 
Gach MOryT OLIT MOMHOCTHIO OObACHEHE! C TOUKM 3penuA Teopun cua VM. I. Mas- 
nxopa. B HouHoe BpeMA DpH pasBUTHM COHHOrO TOpMO*KeHUA KOHUCHTPAnAA 
BHYTpeHHerO TOPMO;KeEHHA OCTaOnAeTcH. JloKa3zaTeNbCTBOM 9TOTO ABIAeTCA 
pacTOpMasxKuBaHhe AudpepexuUMpoBoK M TOPMO3HO ash CleqoBOrO HM 3alla3- 
AbIBaIOMerO yCNOBHEIX pediexcos. pu uppagquayuu tropmMomeHuaA No Gob- 
MMM OyMapuAM OTMeyaeTCA pasBHTHe WocMeqoBaTeMbHOrO TOPMOKeHHA, 
HMpOMCXOAMT CHWKeHHe BeAMGMHE MOMOKUTENBHEIX YCNOBHEIX pedeKcos. 
B janbueiimiem B pe3syubtate Oomee mupoKoli Hppayuayunu BAYTpeHHero TOp- 
MOVKCHHA 110 OONbIIMM MOyWMapHAM pa3sBHBaeTCA COHHOe TOPMOKeHHe, H yc- 
JOBHEe PePAeKCH Ha 3PUTeENbHbIe HM CAYXOBKIe pa3sqpakuTeIn MOMHOCTHIO 
ucueszaioT. IIpu sroM B HAaMIMX ONbITAaX Ha BCeX CobaKkaX OTMeYaICA CJlelyI0- 
IM PakT: Ha PoHe pasBUTUA COHHOTO TOPMOMKeHUA NakeHue BeIM4MHH ceK- 
pelUM CIIOHEI UNM ee UOMHOe OTCYTCTBMe Ha YCIOBHHE paspaxuTelu COMpoBo- 
*HKWaOCh BEICOKOM BeIMIMHON Oe3sycNOBHOpedeKTOPHOrO CIIOHOOTTeENeHHA, 
TaKOM Ke, Kak UM B wach OospcTBoBanuA. Jlumb B pesyubTare Oouee MMpoKol 
M riyOoKow Uppaywayua coHHOrTO TOpPMO}KeHMA, HallpumMep B cmy4ae 
MpeqBapUTeIbHON ABUraTeNbHOM Harpy3Ku, MpOMCXo_UT CHMKeHHe BeIMYMAE 
Oe3yCIOBHOTO CUIOHOOTeeHHA. 

IIpu cpaBHenmu jaHHbIX, Dowy4eHHbIX HaMH paHee Ha Kypax (CaBBa- 
Tees, 1957), c pesynbTaTamMu ODNHITOB Ha CobakaXx CllesyeT OTMeTUTh OOMIHOCT 
M3MeCHeHHA TMHAMUKM YCIOBHHX pedJeKCoB B TedeHve CYTOK: CHMKeHHe UX Be- 
JIMUMHbI B BeYepHwe M OCOOeHHO HOUHLIe GACH] CYTOK, HapyuleHve KOHTeH- 
TpalMM BHYTPeHHerO TOPMOMeHHA, PasBUTHe MocIesoBaTeIbHOrO TOpMoO?Ke- 
nua. Bmecte c Tem uMeeTCA M px pasmMunii. 9tu pasnM4nA B OCHOBHOM 
CBOMATCAH K TOMY, ITO y Kyp, HaXOJAIMXCA B COCTOAHHM CHa B HOUHOe BPeMA 
(cyqA No perucTpanun ~ABuraTeNbHO aKTMBHOCTM), Merge MO?KHO BHB3BATb 
YCIOBHOpePAeKTOpHy!O peakiWio KileBaHwA Ha YCNOBHHe paskpaKuten, 
B TO BpeMA Kak y coOak B 9TH Yachl HaGMOAaeTCA 3HAYNTeNbHO GompOIee CHU- 
*KeHve WIM WOTHOe BEilaeHwe yCNOBHELIX pedsekcos. YsBenuyenue ucla 
TOMOHUTEIDHBIX UW OTPHMaTeMbHEIX YCNOBHLIX pa3sqpaxuteneh c 4—5 
no 20 HW Eponeylenue OMBITOB peryaApHo vepes 4-qacoBble HHTepBab BpeMeHH 
B TeyeHMe CyTOK Y MHOrMX Kyp He BbIZBaNIO MONHOTO BHMayeHNA yCMOBHEIX 
pe@iekcos B BeyepHHe M HOYHEIe yacH, B TO BpeMA Kak 9TO HMeNO MeCTO 
B ONBITaX Ha OOesbaHax (Iupkosa, 1949) a8 Hamux onHTax Ha cobakax. IIpu 
9TOM HafO 3aMeTHTb, 4TO y KYpP ycNoBHOpedAeKTOpHaA WBUraTeltbHaA peak- 
Al COXpaHANach, HO Acuesan OesycNOBHLI UnMeBoiw pepduekc, a y cobak 
TOMHOe BHlayeHie YCIOBHBIX peP@AeKCOB B HOUHBIE YaCch CONpoBompaoch 
COXpaHeHHeM BeIMIMHE OesycNoBHOpe@AeKTOPHOTO CIOHOOTTeIeHHA. 

IIpu paccmotpennu aBNeHuit Mepuoqnunoctu cua VM. II. Iasnos, xax v3- 
BeCTHO, CUMTaJl, YTO B OCHOBE TIpPOMCXoxKTeHHA CHA JeKUT ABOMHOM Mexa- 
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nu3m: «CoH MMeeT wBa cloco6a MpolcxomyeHuA: pacipocTpanHeHue TOPMO- 
KCHUA U3 KOPH WM orpalwuenve pa3ipaxkeHWu, WOCTyMaolux B BECOME 
OT eb! TOMOBHOFO MOBra Kak H3BHe, TAK HW U3HYTPH OpraHu3sMay (Ilannos, 1932, 
erp. 226). 

Boupoc o cTefeHH yuacTHA TOrO WIM Apyroro MeXaHM3Ma B ABJCHMAX 
CyTOUNOTO NepHosqu3aMa Cia y Pa3HbIX KMBOTHBIX ABIACTCH HepelleHHeIM. 
Usyuenne upoueccos HepHoyqu3ma cHa M OofpcTBOBAaHMA, YTOMJeHNA WH BOC- 
CTAHOBIeHIA, Mpeqema padoTociocoOHOCTH HePpBHOM CHCTeMBI y pasHblx BU- 
OB WKUBOTHBIX WpelcTaBaAeT UHTepec B Wane CpaBHUTeIbHOM Pu3sHoO10rUM 
MW puBlekaeT BHMMaHMe pxAa PusMoOTOB. V3 umMewmuxca y Hac aHHbix 
Co3jaeTCH BHedaTNeHue, UTO KYPbl ABMAIOTCAH MeHee YTOMMAeCMBIMH MO CpaB- 
HeHHIO © coOakamu. TpeOyerca JalbHelimee CpaBHATedbHO-PusnoOTOrM4ecKoe 
M3sydeHHe 93THX BOIMpOcos. 

BbrBobl 


1. Y coOak B TedeHMe CYTOK HaOJOfaeTCH H3MeHeHve BEIMYMHE! yCIOBHHIX 
pepmekcon — cHmKenne B BeyepHue (18—19 4acos) u HanOonee CHIbHOe 
WX Manenwe B HoUnIe (23 uaca) wach CyTOR. 

92. Yueumuenve [BuraTeabHOu Harpy3KM B TeyeHMe AHA MpHBOAUT K OONb- 
iiemy 110 CpaBHeHHO C HOpMOi CHWKeHHIO BeENMYMHL yCNOBHEIX pedeKCoB 
B BeYepHHe M HOYHEIe wach, C Oouee MEAIEHHEIM BOCCTAHOBNeHHeM UX Oo HC- 
XOJHOrO ypoBHA. 

3. OOHapyKenHble pasinunA B CyTOUHOM MepuosxMsaMe ycuopHopedsmex- 
TOPHOM WeATeIbHOCTH COOaK, WO-BUAMMOMY, CBAZAHbI C pasIMqMAMH THIONO- 
ruveckux ocoOeHHOCTelH WX HePBHOM eATebHOCTH. 

Butpaxaio riyOokyl OnarofapHocTh 3apepytomemy Jlabopatopwen akcHe- 
PHMeClITAIbHOM TeHeTHKU BLICIMel HEPBHOM MeaATeIbHOCTH B. K. Kpacyckomy 
Ba w06e3Hoe MpescraBmeHve BOSMOMKHOCTH WpoBepfeHua padoTE Ha base na6o- 
paTopun, a TakoKe CTapiiieMy HaywHOMy COTpyAHMKy C. C. Bapxymapany 
3a KOHCYJIbTAalul WM COBeTH B WpoBefeHHM OMBITOB. 
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AKAREMUA HAYK CCaOCPRP 
TPYJ[bI VHCTUTYTA PU3SUOJIOLNY um. VU. 0. MABJIOBA, T. VITI, 1959 





JUDDOEPEHIMPOBAHVWE YCJIOBHBIX UPOMPMOWMENMTUBHBIX 
PASIIPASKRUTEJIEM TIOCIE JBYCTOPOHHErO YIAJIEHMA JIOBHbIX 
JOJIEH Wo APYFMX KOPKOBBIX 30H 


H, A. JUIVCTHA 


(‘LaOopatopna PuU3HOMOrHI 1 WaTOOrTHH BbICIUel HepBHOM ACATCABHOCTU. 
dapetyioumi — WD, TT. Mavopos) 


IIpu paspaboTke MeTOXUKM UCCIeAOBaHHA JBUraTebHOrO yYCAOBHOrO ped- 
wekCa HepeHoca MpejMeTOB MBI HCHONb30BaANH GaCTh TeX ABHTAaTeIbBELX AKTOB 
coOakH, KOTOPHe CBA3AHBI C KH3HEHHO BarKHOH MumenoObiBaTenbHOM peak- 
que. Jia BirpadoTKH 9TOTO ABUTaTebHOrO yCNOBHOrTO peduekca MEI UOJb- 
30BaIMCh pasHbIMH IpHeMaMH, B 3aBHCHMOCTH OT OCcObeHHOCTel IpMobpereH- 
HOrO MHAUBUAyaIbHOrTO OMbITa *KUBOTHBIX. 

B mopexeniun NosonbtHHx cobaK Jlyuait u Texrop mp Habstonain crelyw- 
mee: Korga y coOak ObNIO NoBEmeHHOe UnMIeBoe BOsbyxKTeHNe, BCHeACTBHe 
MIMTeEIbHOTO TrouwoqaHusA (22— 24 uaca), cobaku CaM cxBaTHBalIN 3y6amu 
yctTyo waliky, U3 KOTOpOH OHM OOKUHO NpHHuMaIH nuMy, hepxaiM vty 
qalky B 3y0ax MIM Mepenocuau ee c Mecta Ha MecTo. Ilo Bceli BeponTHOcTH, 
STOT J[BHTAaTeJIbHHIM MpOMpMOMeUTUBHLIN aKT B YaHHOM CJly4ae ABIAJICA BBI- 
padoTavHbIM B YCIOBHAX HHAMBULyaIbHOW *KU3HM ABMTaTeJIbHBIM yCJOBHBIM 
pe@eKCOM: 3aXBaT *KUBOTHBIM YalIKU, BEPOHTHO, KOra-TO CoBNaal c MOjI- 
KpelieHHem Oe3yCOBHEIM UMMeBLIM pas parkTeleM; TAKUM OOpa3s0M, 3aMbI- 
Kallacbh BPCMeCHHAA CBA3b Me+K]Ly COOTBeETCTBYIOMIMMH WyHKTaMM KUHeCTeTH- 
4eCKOTO aHaIM3aTOpa HW KOPKOBSIM IpeCTABUTeJIbCTBOM TMMeBOrO DeuTpa. 

Buarofapsl Hatwunio WBycTOpOHHero TpopeyenunA BosbyTeHWA MeRKLYy 
HIMUeBHIM ICHTPpOM HM COOTBETCTBYIONMMM IyHKTaMHM J[BUraTeNbHOTO aHaJu- 
saTopa y coOaKk B TONOMHOM COCTOAHHH BO3SHHKAIOT COOTBETCTBYIONIMe mpo- 
TIIPHOWeMTHBHEIe HMILYIbCH, KOTOPHIe CHOCOOCTBYIOT TIpOABIICHMIO yCJIOBHOIO 
pediekca — CXBaTHIBAaHMIO YallIKM 3yOaMH HW TlepeHeceHHo ee C MeCTA Ha MECTO. 
B cuyyanx nenoxkpensenua mhmei 6esycHOBHHIM pa3ipaxkntTeiem ABIAeETCH 
BeCb KOMILICKC NPOUpMOWeNTUBHHX paslpasxennuu. Takum oOpasom, y JlyuHasx 
wu lexropa 6b110 OWeHE JerkKo BLIPAOOTATh ABUTaTeIbHbI YCIOBHH peduekc — 
mepenoc mpeymeros. Ilycryio yvaniky, kKoTOpyto co6aki Ip NOBLINIeCHHOM UN- 
MeBOM BO30yxKTeHHM OOLYHO CaMU CXBaTbIBaIH syOamu Mu DepeHocusu, MbI 
CTAaBHIM Ha WOMCTaBKy, COMpOBOK aH YTO CJOBECHO-3BYKOBbIM CUTrHayOM 
«nepeHeci». CoOaka cCxBaThipasa ualiky UW, Wepska ee B 3yOax, Isa pAyOM 
C SKCHEPHMeHTATOPOM JO UPOTHBOMONORKHOTO KOHHWa KOMHATH; 3fech, 3a Mu- 
TOM, Tocle TOTO Kak 4allky 3a0upanHu, coOake JlaBasloch DuMeROe NOAK pense- 
Hie. ITO LOBTOPANOCh HECKONBKO pas. Satem coOaka MO CurHasly «mpuHecn», 
a B JJabHelileM WoCcie BKIIOVGHHA MeTPOHOMa yxOfMIa K NOAcTaBke, Ha KO- 
TOpOHl CTOHNa Yalllka, CXBaTbIBasIa ee MW INpuvHocusa. 

Ilocne atoro MbI Tepemuu K CTepeoTUMHO dmopme OUbITa 0O MeTosMKe, 
KOTOpaH Ola ye ToxpobHo onucana (Ulycrun, 1949). 
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Ilepponayampuo y coOaxu Textop 6111 oOpas0BaH ycuoBHH pedsexc — 
nlepenecenve Kop3unKH (Bec 811 r), 3aTeM MEI Depenin K WepBow cepun OLEI- 
TOB, HavaBimelcA C BHIpaOOTKM JBUTaTeAbHEIX YCHOBHHIX pe@seKCOB Ha ac- 
CONNHPOBAHHy!0 Mapy UpesMeTHEX pa3sqparKuTesev, pasiMyaloluxcA 0 Becy 
(Kop3sHHKH 445 u 811 1), Bonee TAMeIaA KOP3MHKA CAYHUIAa DOMOKUTEIBHEIM 
pa3qpautenem, Oomee TerkaH — TOpMO3HBIM. B DepBom ombite cpasy oOHa- 
PYKUJICH YCHOBHE pedbuekc Ha MeCTO; TAK Kak B 1-m UpUMeHeHKN HONOHKUTeIB- 
Hblil PaslPAKUTeIb WaxXoMIcA cipaBa Ha DoOACTaBKe, TO B Aaibueiimux O 
IPHMeHeHIAX COoOaka Cpa3y XBaTawa KOpsHHKy, CTOABMYyIO CUpapa, XOTA 
BO BCEX CJIyyaAX 9TO Ob TOPMOSHLI pas_paxKUTeib, He MoqKpeniABWUNCA 
numeii. OucHb XapakTepHO, ITO B MOCHeAyIOMUX WByX coyveTaHHAX 1-ro ONHITAa 
Textop cxBaTHBadx 3y6amMu ORLHOBPeMe HHO OO KOp- 
3UHKH H MpunHocuna ux. Takaa peakiua He DopkKpelliAnach DM 
Weil, WO OHA CBUAETEILCTBYeT O CIOIKHOM AHAIMTMKO-CMHTeETHYECKOH exHTeJIb- 
HOCTH 3KUBOTHBIX BO BPeMA OIbITa; B TO *Ke BPeEMA OTA PeaKIHA OJHOBPeMeH- 
HOrO CXBaTHIBAHHA O6CHX KOPSHHOK ABIACTCA BLIPAKeHMeM CIOKHOM UPUCHO- 
CoOuTeNbNOM HeATeCIbHOCTH: KOrAa OfHA PopmMa Mopefenua (pedueKkTOpHoU 
JI@ATENLHOCTH) B IKCMePMMeHTAJIbHEIX YCIOBMUAX JeaeTCA TOPMO3HbIM YCOB- 
HBIM pe@eKCOM, TO 7KHBOTHOe U38MeEHACT CBOIO MOpMy WoBeyeHuA WO TeX Top, 
TOKa Ola He CTAHOBUTCH MOOKUTEABHEIM YCIOBHDIM pe@IeKCOM, OCHOBaH- 
HbIM Ha IHWeBOM Se3sycioBHoM pedaerce. Takosa PusMon0rnuyecKkaA OCHOBAa 
TOTO ABIEHMA, KOTOPOe B NCHXOMOTMM HOCHT Ha3sBaHve «upoO MH omHooR». 
9Jro ABreHve rry6oKo npoanamu3npopan u o6bscHun VM. I]. llapnop na ofHon 
u3 «cpey» (1935). 

B wavaibHom Hepuvose BEipadoTku ycuOBHOTO peduekca Ha WpompHorell- 
TUBUbIe pasipaKxenua (1uddepenuupoBanne seca) y lekTopa MB BCTpeTHANCh 
ene c onnoii oco6ennoctbw. Horna Texrop upnnHocun Oollee erkylo KOp- 
BUHKY, ABJAIOMYIOCH TOPMOSHBIM pasfpaxKutTeseM, TO Ha CHTHad «0X0» 
OH He BLIOpachiBad ee, KaK TpeOOBaTOCh NO YCIOBHAM OULITA M Kak dTO etauu 
Upyrne coOaki, a HaCTOHYNBO DpPMHOCHI ee o6paTHO WO Tex Hop, Moka ee He 
gaOupann y nero. Horna skcDepumentatop He 3sabupadl y coOaku Jerky! KOp- 
BMHKy, WoOnBasch BBIOpachBanusa ee, Textop noysxoqua K wabopaHtTke, cu- 
fepmei B CTOPOHe, CTABHI KOP3HHKY OKOJO ee PyK HM TOMbKO Noce vToro Ha- 
UpaBiAIcA K Wolcrabke AA BaxBaTHBaHnVA UM Nepenoca Gonee TAKEO KOp- 
3HHKH. Takoe nosenenne Tektopa, NO BCel BePpOATHOCTH, ABIHETCA pe3syJb- 
TATOM TOTO, 4UTO B HEDUBULYANbHOM #KUSHEHHOM ODbITe y Hero Ob BhIpabotaH 
YCIOBHBIL peduekc He na BECpachiBaHve NpesMetos, a Ha Nepeflauy UX B PyKA 
yenopeky. Yoxe B 4-M onsite OyITH OTAENbHBIe CAyYahH Npabnsbnoro Audde- 
peHumposanna, a B onsite Ne 9 us 12 couetannii 9 Ghau c NpaBusbybM And- 
depennupospannem. B panbnelimux onbitax KONNVeECTBO He paBusbuyx Aug- 
dhepeHIUpOBanHli peskO yMeHbINUNIOCL, U BO MHOFMX OMbITAX He O10 HU OAHOTO 
cayyahH HelpaBhuabyvoro And mepenynpoBaHnyA. 

PaccMaTpHBaA TpOJONHUTENBHOCTL BHUOMHEHNA OTMEIBHBIX KOMUOHEH- 
TOB YCNOBHOTO peduekca, CBA8AHHOTO C ANd hepennNpOBaHuem Beca Mpe{MeTOB 
coOaKoi Textop, MBI BHAHM, YTO HaNOoNbMee BPeMA YXOANT Ha Tponecc He- 
wocpeycTRenHOro §=6ndd@epenynpopanua. I[lpoponmntenbuocih oOpaTHoro 
upo6era OT NOWCTABKH K NCXOMHOMY DOMOKe HHO NOTH B ABA pasa NpeBhimaet 
TpOMOIKNTCABHOCTE NpoGera OT HCXOWHOTO NONOHEHVA LO NOACTABKH (ra6x. 1); 
9TO TAKIKE NOMTBEPMLaeT TO, YTO HpoMecc ANC hepenyupoBaHuA WpowoIRKaelca 
M Upu oOpaTrHom upobere c oTyn¢depennupoBanHHbim HpelMetom. Anasns 
WaHHEIX, NONyYeHHIX Ha 7 cobakax, NOKa3biBaeT, YTO CKOPOCTE OOpasopanna 
MpoMpnorentuBHOTO ycuoBHOrO pedekca, CBABAHHOTO C Au¢GepewuUpoBannem 
Beca IpeMeTOB, 8aBHCHT OT HAAMBEAyaIbHEx OcoOeHHOCTeH WKUBOTHEIX TV. 
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Co6aka Texrop 


H. A. Ilycmun 





TABULA 1 


udpepesiuMpoBanne Beca UpesMeTOB 


Onnit Ne 28 


20 XI 1953 
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Tlopegqenne coda mp dnudpepes#uuponannn 








Brictpo yOeract, cpasy xpataet II uw 
UpuHOcHT. 

Cpasy xBatact O, HO Ha nOomMyTH BBI- 
OpacniBaer, xpataet II uw mpuHocur. 


Cpasy xsBaraeT IT, Ho Ha LlOWNMYyTH BBI- 
OpacbipacT, xBaTaeT O, HO, CjleuIaB 
NOBOPOT, BLIOpachIBaeT, xBaTaeT II w 
IpHHOcHT. 


Cpasy xpataer QO M TyT Ke Ha TOZ- 
CTABKe BhIOpachiBaeT, 3aTeEM XBaTaeT 
II “ mpunocnt. 


Cpasy xBataet O uw TyT xe OnICTpO 
cTaBuT, xBaTaeT II mM Upunocnr. 


Cpasy xpatraer II um nocue noBopota 
BbIOpachiBae?, xBaTaeT Q w TYT >Ke 
cTaBuT, xBpataeT II uw opuHHocuT. 


Cpasy xsataeci II u 6sIctpo upHHocnt. 


Cpasy xpataeT O, jeslaeT OBOpOT 4H 
CTaBHT PAJOM C NOACTABKOH, XBaTaeT 
Il w npuuocut. 

Cpasy xBataerT O u upuHocut. Ha ca- 
rHat «0X0» YHOCHT HM BbIOpacsi- 
BaeT, xBatTaeT [I wu NpHHocutT. 

Cpasy xBataet O, cfemaB MOBOpOT BHI- 
OpacnipaeT, xBaTaeT II, pouset, cHO- 
Ba xBaTaeT II uw upuHocut. 


Cpasy xpataet II, cyenaB uoBoporT 
CTaBMT, xBaTaeT O mw pe3sKO OpocaeT 
B cTOpouy, xBatTaert II, poHsetT, HO 
TYT +e CXBAaTbIBaeT ele pas MW Ipu- 
HOCHT. 


Cpa3y mpwnoguuMaeT cuerka O 4g 
OHCTpo cTasBaT, xBatTaet II u mpH- 
HOCHT. 


OO6oaHaueHH A: I] —oNOmUTeIBHEIM pasaqpamutenb, Sonee TAKeNIHA mpex- 
eT, 449 r; O — OTpHMaTeIbHH paapaxuteib, Somes nerkum upeyMeT, 197 r. 
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aBHBIM O6pa30M OT COOTHOMeHHA BeCa NONOHKMTeENBHOTO U TOPMO3HOrO 
[peMeTHOrO pasqpaxutenan. Mir Hayman Biipa6oTKy ycaoBHOoro pedueKkca 

cooTHOmeHHA 1:2, ABMHIOMerocA TPYAHEIM JA mudpdepennuporanus 
s MepMoy, Kora ycOBNbIaM pepdmekc eme He BEIpadotan. Jlaa ycKopenus 
‘bIpPAaOOTKM yCNOBHOrO peduekca, CBA8AHHOrO c AUppepenyupowannem Beca, 
(cOOXOQMMO YBeIMYMTE pasHNy B ReECe MEATY NOMOKMTCABHBIM H TOPMO3- 
(IM PA3sKPAKUTCIAMH, OBe|A ee WO cootnomenua 1:3 uan pame 1:4, 
_ 3aT@M, 110 Mepe OOpasz0RaHUA ycHOBHOTO pedueKca ocTeleHHo ymeHb- 
“aTh 3TY pasHuity. 

BHpaboTaHHHl MpompvonentusHEi ycuoBHHit pedmrekc aABanerca 4pe3- 
‘IGaHHO WpoaHHiM. Y MATaKTHOM coOaku JyHait stToT pedaekc MOMHOCTHIO 
OXpaHusicA Tocne 14-MecauHoro NepepEiBa B paGoTe (Taba. 2). 

TABJIUHYUA 2 
Iud@hepengupoBanne seca nmpeymMeTosB 
106aKka Jl yHait Onpirt No 418 19 I 1948 
WO onepanan) 
T1pogomkuTeIbHOCTE (B Cer.) | 








: b 98 | | 
z | 28553 ¢ f(g.) | 
= a5 as = Ee oS mS | Tlonemenie coOakn np qudpepenunposanni 
—) Sa 7m & oon Cos 5S God | e 
> |B88se| Se | S82) e551 8 | 
2 Masse | e<S|aaaiSes, a | 
I] 
227 | 3 7 3 15 Cpasy xpataetT O, no B 3 marax 
O BLIOpachiBaeT, XBaTaeT JI uw upMHo- 
CHT. 
O 
228 | 2.5 1.5 3 9 Cpasy xpataeT II u npnuocat. 
I] 
O 
229 / 2 5 3 10 Xpataet O w sBHOpacHBaeT, 3aTeM 
II cxBaTbhipaet II uw upuHocut. 
II 
230 # 4 9 8 21 Cpasy xparaet O a Bii6pacmBaert, 3aTem 
O xBataeT I], m0 HecKoNbKy pa3 po- 
HAeT, CHOBA XBaTaeT HM MpHHOCHT. 
II 
231 \ 3 9 6 18 Cpasy xBataeT O, HO Ha NOMyTH BHI- 
‘ O OpachiBaeT, xBaraeT I] nw npaHocat. 
232 2.5 0.5 4 fi Cpasy xpataer II m 6ticrpo opuuocnat. 
II 
II , 
233 | a 9 4 16 Cpasy xBataeTt O, no B 2 marax BH- 
- OpacsiBaeT, xBataeT II w upauocar. 
234 | 4 { 4 9 Cpa3y xBataeT II 4 opmuHocar. 
If 
| O 
235 wy 4 1 a 8 To me camoe. 
IT 
I] 
236 vA 2 {1 5 18 Cpasy xpataet O, Ho Ha NOU0YTH BHI- 
O OpacniBaeT, xpataet II uw npuuocur. 
Cpequee . .| 3.0 | 54 | 47 | 134 








OGosHavenua: I] —nonomuTenbait pasypamutenb, Oonee Tamenwii mpez- 
wer 449 r.; O — oTpugaTebHH pasaqpaxutenb, Gonee nerkuii upeymMetT, 202 r. 
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[locne mBycTopoHHero yfaseHuA OOHEIX Oe UpompHonenTuBHb 
yCNOBHHH peduekc (AudhepennupoBanne BeCa) BbilaflaeT HW He BOCCTaHAaBIY 
BaeTcA B TeueHwe 11.0 Mec. 

Y nogonnmtHon cobaku J|yuHaii Mocne onepaluu ABycTOpoHHero yateHnn. 
nNOOHEIX jlomeit (puc. 1) HepBEii ombIT Ob DocTaBIeH ciycTA 5 nue. Oxaza 
HOCb, YTO pe*eKc CXBATHIBAHHA HM Wepeboca MpeAMeTOB NONHOCTHIO 3aTOF 
mo3mca. Ha churnad «ipHHecu»+BKIIOVeHHe MeETPOHOMA cobaka jOuro CMO1 
puT B CTOpOHY 9KCHepuMenTaTOpa H he HalipaBlAeTcA K WOACTABKe. Ta 
Ono B TeyeHue Bcero obITa. Horga skKCHepMMeHTaTOp TOABORMI co6ak 
K TowctTaBke C IipeqMeTHBIMM pasjpa 
SRUTEIIAMHM HW 3eCb TaBasl coOake Coot 
BETCTByIOWMe CHTHabl Ha 3aXxBa 
yallKH WAM KOP3HHKU, cobaka He fle 
jlana HWKaKUX TNOMBTOK CXBaTHT 
WpemMer, a BMeCTO sTOTO MHOTOK pati 
coBasla MOpy B WycTylo ualky, HHOT], 
oOHIOXHBasIa ee, HO He CXBaTHIBaa | 
yxoqusa oT ToycTaBKH. Tak mpopou 
KANOCh B TedeHHe 27 WHeH. daTeM JIBH 
TaTCHbHBI YCNOBHHIM pedsekc Ha me 
peHoc WpeMeToB MocTefeHHO BOCCTa 
Hopuaca. Jlyuaii B OTBeT Ha CHrHa. 
cam yOerall K WOCcTaBKe, CXBaTHIBa. 
KOP3SHHKY HU UpMNOcuT ee. 

Ilocne BoccTaHOBNIeHHA YyCJIOBHOT: 
ped@uekca — 3axBaTa M Tepenoca per 
MeTOB — MO#KHO OBINO TepeuTH K ce 

Puc. 1. Moar co6arn Jlynau, PUAM ONbITOB 10 AuPdepennyUpoBayHnt 
Beca Ipej{MeTos. 

Ouesnino, Wocse omepanuu co6aka cranoBuTca HecnocobHon nudde per 
WHpowaTh UpesMerHEe paslparxkuTeiv, pasiwuaiomMecA MO Becy. BoMect 
wpaBuAbuoro AudPepenlupowanua y cobak BOsHMKAeT JBUraTeIbHHK aBro 
MaTU3M, IpOABAAIOMMiCA B O“eHb XapakTepHoli opme. daxBaTuB 6oue 
werkylo Kopsuuky (TOPMO3HHI pasylpaKnutedb), coOaka NepesBuraercA © lek 
MHOYOKpaTHO JO TeX DOp, WOKa He poner ee Ha VON, 3aTeM NAadMHaeT Oerart. 
Blepey, M Hasayq 6e3 Upesmera UM, B OOMbIMNHCTBE CyyaeB, Cama 6e3 MHOTOK pat 
HOrO NOBTOPeHNA CHTHaNoB He HallpapideTcA 3a Oonee TAKeILM NpeAMe 
ToM. TakumM o6Opa3s0M, y coOaku HapyWaeTcH HocueqOBaTCAbNOCTh BHO) 
HeHMA pAlja elicTBuii, HallpaBseHHaA Ha OCcymlecTBenve efMHOrO Hewocy 
Horo ycuoBHOTO pediekca. AHanornunble pesyAbTaTh OM NoWyyeHnHl Ha CC 
6axe Bonk (puc. 2) uw Apyrux cobakax. 

Kak MOMKHO OObACHUTS Me€XAaHU3M BHDAaeHuA CNOMHOTO KOMIJIEKCHOL 
pedsekca, cBA3aNHOrO c AUddepenuupoBannem Beca pesMeToB? deCh MOK 
mpeycraBuTbh ce6e Ba MeXaH3ma, KOTOPHe, NO-BHAMMOMY, WeuCTBYIOT OJ\HC 
BpemeHHo. Bo-lepBhx, Cc Hoppemfenvem Uph onepalHu MOBroBoro KONI 
HUHeCTeTHYeCKOrO aHaluZsaTopa HapymaeTcH KOMIIeKc NponpwonenTHBHbl. 
pasipakennil, CBA8AaHHBIX Cc WUMepenuNpoBannem Beca MpefMerosR. Ho noc 
yHaneHnaA NOOHHX WOeM 3HayUTeIbHAA YACTb KOpKOBOH ABNTaTeAbHO! oC 
actu OCTaeTCA UHTAKTHOM (3aqHUM OTe CATMOBAAHON USBUAUHE OCTAeTC. 
qeatim). IloaromMy HaM WpefcTaBNANOCh MaO BePOATHEIM, yYTOORE anadHay 
pyeMaxt @yHKIMA KMHeCTeTHYeCKOTO aHaIU3aTOpa BbilaIAa WOMHOCTHO TOIDK 
0 DTOH Ipwuune MH He BOCCTAHOBMNaCch OH B TeYeHHe DAUTeENBHOTO Mepnoy 
(10 11.5 mec.). Kpome roro, cueqyer yuecTb, uTO O6onee NpocThe ABUTAaTeIb 
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He yCAOBHbIe pe@UeKChH, CBA3AaHHbIe C AKTHBUPOBAHHeM UpOupnomenTHBHbIXx 
MITybCoB (HallpMMep, YCOBHbIe pe@eKCh Ha pa3skqparkKUTeIH: «ali ally», 
saya), «Ha CTOAD WH Ap.), COXpaHHAMCh ocse yqaneHuA WoOuBIX JoueH. 
}0-BTOPHIX, CJOMHEH YCIOBHBIM pePlekc, CBA3AHHEIM Cc WUdpepeHUMpoBanhem 
eCa IpekmMetTos, WpescTraBiner coOoH KOMIMeKC ONpeseseHnbx JelicTBuH, 
OBePlWaeMbIX MHTAKTHBIM KMBOTHBIM B OpexeseHHO! MOCcesOBaTeAbHOCTH: 
o6aka 3aHfimaeT 3a ILUTOM 9KCIepMMeHTaTOpa HCXOJHOe TOMO KeHIIE; 
a S3BYKOBOH curdaxy ona yOeraer K MOsCTaBke, Ha KOTOPOH CTOAT 
JHOBpeMeHHO [Ba IIpe/[MeTHHIX pa3parsKUTeA; WyTem moovepejiHoro 
aXBaTHhIBAHHA IpesMeTOB pTOM 
oO6aka «B3BeIuMBaeT» 06a Mper- 
[eTa M UpMHOCHT 3KCHepuMeHTa- 
opy Oomee THREE U3 HUX, AB- 
(AIOULUMCA DWOMOKRUTEALHLIM yC- 
‘OBHLIM pasj[paykHTesemM; Tora 
oOaka DomyuaeT WMmesoe moz- 
‘(pemenve. B cmyyae Henpa- 
SMIIbHOW FOCTABKH Oosee JerKoro 
IpeqMeta coOaka OHA COBep- 
NHTb eme pA OUouUMTeIb- 
IBIX J[eMCTBUM: Ha CIOBeECHO- 
IBYKOBOH CHrHad «M0X0» — BBI- 
)POCHTh 3aXBAYCHHLIN WpeyMer, 
‘HOBA BO3BPaTHTbCH K  MOT- 
‘TAaBKe, CXBaTHTb Oosee THKe- 
Ibi UpeqMeT, BePHYTBCA K I~ 
"y oKcHepumMeutatTopa, ocTa- 
3B Tyha WpefMer, WW nwocsze 
‘beaHuH OYepeHOH NOPYMH UNUM cHoOBRa 3aHAHTh Hcxomwoe TomOmenne. 

JTOT CAOMHDIL KOMILICKC MOCHeOBATeNbUBIX JelCTBHi, OObDeaMHeHHLIX 
YIMHOM YCIOBHOpePIeKTOPHOH WeATeIbHOCTHIO, CBA3aHHOll Cc ANddepennu- 
JOBAHHeEM UpOMpHOUeUTIBHEIX HMIMIyIbCoB, TpeOyeT TOHYAalMero BbICMero 
WlatH3a W cuutTe3sa. [lo-BsugquMomy, Mp ocnabneHHM KOpKOBO ynKMNI, 
3b13BAHHOM yflaJelliemM .IOOHDIX ONeill, TAKOM aHalIHs WM CHHTe3 CTaHOBHTCA 
I€CBO3MO?}KUBIM, HEJOCTYNHEIM WIA +KUBOTHOTO Oe3 NOOULIX Rone OonbUIHX 
1O1ymapuu romoBHOrO Mosra. CaefyeT OTMeETHTb, UTO Apyrve CHOMHbIe WBH- 
‘aTCJIbHbIeC YCIOBHbIe peMaekchl, TpedOywulMe TOHYAlMerO BEICHIerO aHadH3a 
{ CHHTe3a, MOCeEROBATeIbHOCTH BLIMOMHEHHA OTJ[CJIbIbIX KOMIIOHCHTOB CIOK- 
10rO KOMUJeKCHOrO yCJlOBHOrO pedueKca, Take BLIMAaIH Wocse ylasweHia 
IOOHBIX Oe HM He BOCCTAHOBUIMCh Ha IpOTAKeHHM JAUTeIBHOrO MoCcTeone- 
AMMOHHOTO NephoOfa KH3HH *KUBOTHEIX. Crofa MO#KMO OTHECTH TakylO POpMy 
YCIOBHOpPePAEKTOPHOH WeATeMbHOCTH, Kak JuddepenuMpoBannie Weyx pa3- 
IDIX HpeMeTOB 10 ABYM pa3JINGHbIM 3BYKOBBIM pa3parKlITCAM. 

M3 Ta6n. 3 BAAHO, 4TO MOCeOBATeAbHOCTH elicTBHi, HeEOOXOAUMAA WIA 
CYMECTBICHHA CIOKHOTO ABHraTeJIbHOrO yCaOBHOrO pedsekca, pesKO Ha- 
pymacrca y coOakH Mocie yqanenud AOOHEIX Ronen. JleiicTBuA }KMBOTHOLO ABHO 
NOLYMHEUbE ABUraTeIbHOMY ABTOMATH3MY, UTO MH 3acTaBIAeT CoOOaKy COBepmMaTb 
MHOTOKpaTHble CTepeOTNMHLIe TepeBWyKeHHA, KOTOPble He TOMKpemAwTCA 
Je3YCIOBIbIM TMMWeBLIM peduekcom. IIponecc gzuddepenmupopanuA 0 cy- 
mectTsy oTcyTcTByer, OcmtabneHve HEpBHEIX Mpoleccos BsosOyKeHHA HM TOp- 
MOMCHHA H HHEPTHOCTh BOSOYANTeIbHOrO Mpoecca NpuBos_AT K CTepeoTUMmMuH 
TBUraTeIbHbIX AKTOB, OMHHMpyromen BO BCell BLICMell HEPBHOW JeATeJIb- 
HOCTH WM BHITeCHAIOINeH HOpMasbHylO AHAJUTIHKO-CHNTeTHUeCKyIO eATeIb- 





Puc. 2. Mosr co6akn Book. 
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TABJIHILA 3 


JupbdepennupoBpanne Beca Uupexmeta 





Co6daka J ynaii Onbit Ne 466/46 11 III 194! 
(nocJie OnepanHn) 

e . da | Uponomenrenpyocty (B cer.) | 

= oe .88 | 7a 

e © = cab) oO : H 

© = & aMe | = 1 2 oe 

z SROas | 54 2 gsc |e = zi Tlopenesiue cob6aku np qudiepeHiupoBwawiin 

= Ea mk | ©og SS} ®en a 

2 eeecs | aos | earl Sos| § 

ra Marsa | exo |] man | 625 aH 





193 II—O 
| 
194 10 
| 
| 
| 
| | 
195 1 | 
oO. | 
| 
| 
| 
| 
O° 
196 | 
iT 





qn 








66 


127 














82 


11 





86 


73 


138 


15 


Ha curHal vanpapisietca He K NO} 
craBpke, a B oOpaTHyro cTopoHy. H: 
NOBTOPHHI curHan yGeraet, OnICTpC 
cxBaTbiBaeT O vw upwHocuT. Ha cr 
Hal «0x0» yxonuT c HuM OOpaTH¢ 
WM CHOBAa BOaBpaniaeTcH. Tak HNOBTO- 
pAetcaA 4 paza, 3aTeM B ABYX warax 
OT SKCHEPHMeHTaTOpa POHHAET, CHOBA 
xBpatactT O aw mupuHocutT. «IIn0xo». 
YxoguT Ww cHOBa upHxoymT. Tak no- 
BTOpAeTCH HeckombKO pas. He nop 
KpeliJieHo. 


Ha curnat cpa3sy HalipaBusercs 
B OOpaTHy!o cTOpoHy, 3aTemM OnIcTpC 
yGeraet, xBataeT O w upunocaT. Ha 
CMrHAa «0X0» YXORHT C HUM OOpat- 
HO M cHOBa BOsBpamaetca c O. Tak 
nOBTOpAetcha 4 pasa, 3aTeM B jIByX 
miarax OT 9KCHepHMeHTaTOpa ponser. 
Ha curuay «upHHecH» HalpaBlAeTcA 
Kk O u oOpatrHo. Tak nopropsetca 
7 pas. IcKnepHMeHTATOp NoOWxXoMut 
K ToOCTaBkKe HM yKa3bipaeT coOake Ha 
II, rorga co6OaKa xsaraet Il a upn- 
HOCHT. 


Ha NoBropHbili curuand «apuHecny ybe- 
raet Obicrpo, xBaTaetT O HW IpHHo~ 
cut. «IIn0xo». YxonuT c Hum OOpaT- 

| HO HM CHOBa BOsBpamjaetcH. CHOBa 

curias «ni0oxo». Co6aka OUATh yxo- 
nur c QO  BO3BpamlaeTcH C HHM 
o6paTHo. Tak WosTopsercs 9 pas, 
noka He ponxeT O uw nogberaeT K 9KC- 
nepuMentatopy. Ha curnan «no pune- 
cu» yocraeT, CHOBa xBaTaeT O u npu- 
vocntT. «Imo0xo». Yxouut c O m cHoBa 

C HHM Bo3sBpanlaeTcH. Tak MOBTO- 

pietcs 7 pas, oka aKCHepHMeHTa- 

TOp CaM He NoMoraeT cobake, TOJIbKO 

Torga coOaKka xBataet Il uM NpMHoOcHT. 





| Ha curnuan yxogur B o6patHyi cropo- 
Hy. Curnasl «ipHHecn) NoBropsetca, 
yOeraeT, cxBaTbipaeT I] M MpMHOCHT. 





O6osHayeHuA: Il—nonomUTeIbHM pasqpaxKutenb — Oojlee TAKEN Npes- 
Met; O — OTpHMaTeNIbHbM pas paxuTeldb — G6onee JerKuu MpewMer. 
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TABJIMITA 3 (npodoascenue) 

















= 1 dae | Uponomxutrenpnocth (B ceH.) 

re 2,30 

e | S883 6 |: 

= Seah e e w 1 & a Ilopenxenne co6aku up quddepenuupopan 

© | esate | See | SSE) Ea | : si a 

i ZOOES S25 Cormm i) ats o 

Zz Manse | ex5|/aas | ses ES 

aaa MERE emememeee cee ee 

197 II—O 4 | 2 23 29 | Ha curnan cpasy yxonut 8 oOpatnyto 
CTOpony, 3saTtem yOeraer K wogCTaB- 
Ke, xBaTaeT IJ, HO He nOxonA 1 M TO 
SKCHEPHMMCHTATOPa BOSBPaMlaetcA O6- 

| paTHo. Tak noptopsetcH 2 pasa, 3a- 

TeM I1pHHOCHT. 

198 O—-II | 20 | 126 6 152 | Ha curnan yxowur He K nogcraBKe, 


aBoOpatuylo cropony. [locne 3-Kpat- 
HOrO NOBTOpeHHA «NpHHECH» yxoauT, 
| / xBaraeT O u upnuocur. Ha curnan 

| «M1JIOXO» BOZBpaljaeTcA C HAM OOpaTHoO, 
HO Ha NOMUYTH POHAeT, BOSBpalllaeTca 
| oOpaino. Ha «mpmHecu» yxoynt xu 
: BO3BpamaeTcA OOpaTHoO 6e3 npeqMe- 
| ! | Ta. Tak mostopretca 6 pas. Kora 
| SKCNePUMeHTaTOp HWOMOraect, CXBAaTBI- 
| BaeT If nw npwHocnr. 














HOCTb. Pay ClORHLIX YCHOBHEIX pedaeKcoB BITasaer, ycTyllaA MecTo Impo- 
ABICHHIO Oe3sycIOBHOpedieKTOpHOH eaATenbHocTH. OTM MOMHO TaKKe 
OOBACHUTL OTCyTCTBHe y cobaKu nuddepenyuposanuA, aHalusa Beca lper- 





Puc. 3. Mosr co6akm Ilitpart. Puc. 4. Mosr co6akn JInex, 


MeToB. Bmecto qzud@depenunpopawua cobaka CTepeOTHUHO CXBaTbIBaeT Upen- 
MeT, CTOAMMI Ciipapa. ITO rpyOaH uHepTHaH cTepeoTHINAaA WeHratenbuan 
peakWuA ocobenHO OTYeTIMBO BLABNAeTCH B TeX Cy¥aHX, KOra B3aHMMHOe 
pachojomeHne MpeAMeTHHIX pas paxkuTentell B ONLITe OCTAeTCA NOCTOAHHBIM. 
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[lpomou#KUTEMBHOCTL OTACAbHHX KOMMOHEHTOB CHOMHOTO ABuraTeIPHoro 
yCuOBHOrO peduenkca (Kak BIHO 113 TAO. 3) YBeMGNIAaCh BO MHOFO pas NO Cpap- 
HEHMIO C IHPOTOJGKNTCIbUOCTbIO TeX IKE KOMMOHEHTOB B yloonepamuonHbln 
nepuon. OcoGeHHo pesKO BOspoCia MpOOMKUTeIBHOCTh Tak Ha3bIBaeMOro 
ud depeniuposanua um oOpaTHoro mpobera Cc MpeyMeToM. Baarozapa ocoben- 
HOCTAM BHICIeli HepBHOM WeATebHOCTH y OMepMpOBalHbIX +KUBOTHBIX MpO- 
LOWKUTeEIBHOCTh guppepenuupoBanuA Mw OOpaTHOTO mpodbera c WpejjMeTOM 
KONeOMeTCA B UpesBLivaHHO OOMbMIMX Mpeyetax, OT 1 no 127 cex. Anaszo- 
riuyHble pesybTaTH OLLI WOMyYeHEI BO MHOFHX ApyrAx ONDITAX. Ylomnoro 
BOCCTALOBIeCIUA sTOI PyHKHUN AUdpdepenmupoBaHnA Beca NWpeMecTOB He 
HacTyHM0 B TeYeHHe BCero HoOcHeonepanvoHHorO Wepuoja. 

Yuanenue pyrux KOpKOBEIX 30H B OOMacTHL TEMCHHOM M 3aTLIIOUHON J0- 
weil, a TakoKe WM 3aHero OT[ea CHrMOBUHOM U3BUIMHbI He OKasblpalo Cy- 
IeCTBEHHOTO BIMAHUA Ha WpoTeKaHe U3yVaeMOl WpOMpHOMenTHBHOM YCOBHO- 
peduekTOpHol MeATeIbHOCTH, CBH3aHHOM c ganddepemyupoBannem Beca. 

Ha puc. 3 npegctapien moar codaxu Uupat, y KOTOpOH Cc O6eux CTOPOH 
Guia yasteHa Kopa 3aTHAOUNOH OOMaCTM M VaCTHIHO yHasen NOOHDIM MOC. 
Hecmorpa Ha MaccuBHoe Toppexkyentve Moara, nudpepeHitnpoBalie Beca 
y >To coOakH BOCCTANOBIIOCh. 

Y co6aku JInex (pic. 4) Wocie MaccHBHOTO ABYCTOPONHero ToBpekK qe nna 
TCMCHHEIX OOMacTell WUpPhdepesuMpoBaHHe BeCa TAKIKC BOCCTAHOBUOCH. 

Hat necreqopaltiia WoKasaiM TakeKe, UTO y COOaKH Tocse AByCTOpOHHero 
MoBpexkseHUA TOOHOrO Moca (Toe 8) mpompuonenTuBunlit yCroBHLTMn ped- 
nmeke — WudepenmupoBpanve Beca — COxXpaHAercH (Iycrmu, 1956, 1958; 
Ilycrau u Prounucxnii, 1956). 


BprBoybl 


{. Tlocue qBycTroponnero yfanenuaA 0OHHX Aouen (prorea u nepeslHuK 
OTHe CUTMOBUAHON U3BUIMHE) OObIWMX WOlymapuu TOMOBHOTO MO3ra CO- 
6ak HaOuIOMaeTCA LAMTEIbHE Nepwoy MOmMOTO TOPMOAKeCHHA [BUTAaTCIbHOLO 
yC1OBHoro pedieKca — MepeHoca MpeAMeTOB. B treyenwe 1—3 mec. mocae 
ollepalHu vTOT JBUraTeMbHbIM pedleKc MOcTeMeHHO BOCCTAHABIMBACTCH. 

2. TlpompuoneuTupunit ycnosubit pedaexc — mud@depeniupoBpanne Beca 
ipeyMeta — WcuesaeT, He BOCCTAHAaBJNBaeTCA HM He BLIpadaThIBaeTCH BUOBb 
B TeyeHHe BCero TocreolepalMoHHorO Mepuosza MCcIe_OBANMA WKUBOTITDIX 


(0 Ll . mec. ) 


3. [Tlocue omHocTopoHHero HM AByCTOpOHHerO yjaeHHA B3ajluero OTMC.TA 
CHIMOBUIOi USBUIUHE! MpompwowentHBNAh yCOBHLIM ped@uekc — qudde- 
peHIuponaHve Beca — BOCCTAHABIMBaeTCH MOMHOCTBIO ye Ha 3—12-h Web 
ocie olepalun. 

4, JlpycropoHHee Doppeajenve 100HOTO Momwca (mone 8), a TaKiKe yila- 
menue I pyruxX KOPKOBEIX 30H B OOaCTH TeMeHHBIX UM 3aTHIOFHbIX omen Ha wud- 
tbepenmuupoBaHwe Beca IpeAMeTOB CyleCTBeEHHO He BIMACT. 
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7 Tpyme: Huacturytra dusvonorun, Tt. VIII 
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MATEPHAJIbI TO H3YYEHWMIO JMHAMURM 
YCJIOBHOPE®JIEKTOPHOM AEATEJIbHOCTHM TPEICTABATEJIEM 
ITEROTOPBIX KJIACCOB HOSBOHOUHbBIX 


A, B. BAPY, O. Wf. BOAOTHHA, H. A. RPACYCRAA, 
Kh. B. AY RHA, Bb. B. WABAOB, H. B. WPA3NHHROBA, 
BL. YW. CA®BARH uw A. A. YEBLIRHA 


(JlabopaTOpHA CpaBHHTeIbHOM PUZHONOFHM BEICHIeEH HepBHOM eATesbHOCTH. 
sapenyionmu — b. B. Tasaos) 


Sayjauell HacTOAMero HCCIeEMOBAHHA ABIAIOCh W3y4yeHve pou ycJIoOB- 
Horo H 6e3yCAOBHOrO pa3sipakutTenel B WHAaMuUKe IMIMeBOM ycIOBHOpedmek- 
TOPHOH JI@ATeMBHOCTH MpekcTaBUTelell pasIMYHbIX K1acCOB NO3BOHOUHBIX — 
pbHO, UTIL MIC€KONNTAaMULUX Ip MHOTOKpaTHOM IpHMeHeHHM B OIIbITe YCIOB- 
HOTO pa3ipaxutenA. ONHOBpeMeHHO CTablsacb 3ayja4a BLIACHUTb, B Kakoit 
Me pe MAKCHMaJIbHOE KOJH4CCTBO YCAOBHEIX pe@AeKCOB, OCYINCCTBIIAe M0e HKHBOT- 
HBIM B TeYeHve OMHOTO OMITa, xapakTepu3yer PyHKTHOHAaATbHOe COCTOAHHe 
BLICHIMX OTJCNOB WEHTpaIbHOH HeEPpBHOKM CHCTeEMBI y WpescTaBitTenel KarkKOro 
H3 W3yyaeMbIX KWaccOB #KHBOTHBIX. 

Vicnoxrps0npaHHbii Hamu yIpWeM MHOLOKpaTHOrO UWOBTOpeHHA B OLIBITe O;- 
HOFO YCJIOBHOFO pa3sqpasKUTeA MpUMeHAJICA paHee MHOrFHMM aBTOpaMH B OTIBI- 
Tax Ha coOakax JIA U3yueHHA yralleHHA C NOWKpenweHueM, «HCTOUWeHHA NM 
BOCCTAHOBIEHIA», Wpezeta padorocnocoOHnocTH SONbMUX NoOTymMapul WH Apy- 
ruX BOMpOcoB BEICHIeli HepBHOH yeaTenbHOcTH (bompnipes, 1907; Domnboprt, 
1908; Xasen, 1908; tKypapnes, 1928; Crporanos, 1929; Poseutanb, 1932; 
Conoseitunk, 1940; Anoxnu, 1940; Degopos, 1944; Hpamona, 1946, 1952, 
1957; Dyronp, 1946, 1952, 1955; Hpasmes, 1955, u ap.). 


Metroynka 


ONSITE IPOBORMIHCh Ha 30JIOTLIX KapacAXx, KaHapelikax, rouyOaAx, KpowiuKax, co0aKkax 
HW HN3INX O6e3bAHAaXx (1aBHatax raMagpusax) 10 MeTOAHKe JIBHTaTehHBIX MHIUeEBLIX YCOB- 
HBIX pePAcKcoB, paspabotantolt B Wadopatopun B 1951—1952 rr. JI. F. Boponnysm c cor- 
pynukamu (1957). OcobcnnocThio OTOL MCTOJMKH ABIACTCA TpejBaphTelbHan BbIpadboTKa 
AOKAIbHOLO ABUTATeIbHOTO IMIWeBOTO peeKca IIPHMCHHTebHO K KaeKXOMY BUY *KIBOT- 
HbIx. Tak, y pbiO BhipadaTEIBaJIcA ped@sICKC 3axBaTa pTOM OYCHNKH, y KpOJHKOB — jIcp- 
raubs 3yOamMi 3a KOJbIO, y cobak — HasxKHMa Aalloli Ha Neflasb, y o6e3bAH — TNOTATHBA- 
HHA TcpeqHelH KOHCYHOCTHIO 3a PHLVAL HI KOWbYO. Y Kanapeck H rowyOeli BEIpadaTHBaICA 
OOMCTBATATeIbUbIL YCIOBHBIE pediekc: y KaHapceK — MpuwieTta Ha *Kepsowky, pacnono- 
HKCHUHY!O Y KOPMYINKI, y rory6ell — Upnxofqa Ha Wiomakky y KopMyliki. Y HeKOTOpBIXx 
co6ak Maparsenbuo © BHTaTCAbBULIMH peTUCTPHPOBAINCh CINONHEIe YCIOBHEIC pedJeKchl. 
3 ompitaxX MHOTOKpaTHO TIPHMCHAJICA OFMH 3 CJICHYIONNIX YCJOBHBIX pa3syqparKurcwelt: 
TOH 3BYKOBOrO TeHepaTopa pasioll YACTOTHI I WHTCHCHBHOCTH, 3BOHOK, OeBi WIT WBeTHOH 
cBeT, OybKanbe. B HEKOTOPHIX CHCUUAIbUbIX OUbITAX OMHOBPCMeCHHO WAN WOcseOBaTe.ThHO 
HUPHMCHAOCh HCCKONDKO MOJOMRATCIDHDX paslpakuTerel. OMbIT UpekKpamlasica Doce Toro, 
Kak +KHBOTHOC MepecTaBasllo OTBCYUATh ABUTATeAbHOM peakitieH Ha VCAOBUDIN pas pakuTesb 
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4—10 pas nogpay. Ifnmenoe ntogkpensenne y OANNX JKUBOTHEIX NoaBatoch na 2-ii, ay mpy- 
rux — Ha 10-H cekyHe ACHCTBHA ycloBHOro pa3qpaxKuTerA. BesycroBubimM moskKpernse- 
HOM JI pbiO CLyKHA MOTKIIb, JIA ITH — KabapeeuHoe WJM CalaTHoe CeMA, IA Kpoun- 
KOB — JIMCTbA OM yBaH4WKa, OBCC, MOPKOBb HIM OpioKBa; AA cobOak — MACO-cyxapHblil 
HOpOIuOK WI BapeHoe MACO, AJA oOe3bAH — KeApoBhle opexu, KoN@cTH, AOIOKH nn 
allcabcHHbl. Mateppatht MexKy MpHMeHeHHeM YCOBHOTO pa3ApaxkuTCAA BapbupoBalH 
B pa3Hblx ONHITAX OT 30 ceK. 103.5 MHH. OKCMeEPMMCHTHI Ha pHIOax, UTHUAX HM OOc3abAHAX Mpo- 
BOAHINCh B MOMeLICHHAX, B KOTOPHIX OHH OOBYHO COAepKanuch. OUBITH Na KpoumKax cTa- 
BUJIHCh B KaMepe; Nofava YCOBHEIX CHruatOB M MMLICBOrO NoOAKpenseniA B KaMcepy OCcy- 
INeCTBIATACb C NOMOWbIO aBTOMaTa. OnNLITh! Ha cobakax MpOBOAUANCh B YCAOBMAX UX CBO- 
OoNoro MepeABWKeHHA (B MaHeyKe), B YCIOBHAX HeEKOTOPOTO OFpann4icHHnA DepcwBwKenNA 
(B KOMHAaTC) HK B YCHOBMAX 3HAYUTeILHOTO OFpaHH4eliiA ABWKeHH (B 3ByKOHeNponuae- 
MOM Kamepe). 


Pe3yibTaTbI OMbITOB 


J[unaMuka ycroBHopedieKTOpHOM AeATeNbHOCTM KMBOTHOTO B yCTOBUAX, 
Kora eMy IpecTaBiATach HeorpaHHyeHHaA BO3SMOKHOCTh OTBEYATh ABHTa~ 
TOIbHLIMH MUDICBLIMH peaKIWAMM HA MHOrOKpaTHO IIpuMeHAemMbIil B ONBITe 
YCIOBHLH pasqpaxkuTelb, XapakTepH30BamtaCh CeLYWOMNMMH ocobenHOCcTAMH. 

IIpa oOpa30sanum HM yapoweHuu ycuoBHoro pedaekca y Mpeyqctapnrenei 
BCCX K1aCCOB MO3BOHOUHEIX B TeyeHHe HekOTOporo Heptoya Bpemenn (oT He- 
CKONDKUX Hell FO HeCKONBKUX Heyenb) uwacto HaOmOfaroch NocTenenHoe 
yBe1H4enie KOIM4eCTBAa YCIOBHEX pedseKCOB B ONbITe — ABJIeHHe, HalloMH- 
Hatoigee Wpomecc TpeHMpoBKA. 

B jadpaeiigiem Ipa coxpaveHul Tex *Ke yCIOBMH OnLITa (KOpoTKOe OTCTa-~ 
BIe€HHe YCIOBHOrO pa3sqpaKuTelA, HT. 9.) KOMMYECTBO YCOBHbIX peueKcoB 
YCTAaHaBIUBaOCh yY Ka/[OrO *KABOTHOFO Ha JOCTATOUHO BELICOKOM ypoBue, 
OAHAKO WpofomKaIo0 Gomee UH MeHee 3HaAYHTeIbHO KONeOaTBCA OT OITA 
K onstty. Ha sTOM ypoBHe KOM4eCTBO YCIOBHHIX pedaAeKCOB B ONLITe yuep- 
7KABAIOCh B TeYeHMe MHOrMX MeCANeB, He IPOABAAA, KaK MpaBuso, TeHeu- 
Ili K XPOHMGeCKOMY yralleHuio © NOAKpelweHveM, 3a MCKMIOGVeHHeM HeKO- 
TOPHIX COSAK, Y KOTOPBIX BCMeACTBHe MOCTeMeHHOTO pasBUTHA TOPMOMKeHHA 
B KOpe GONBMIAX MOSymMapuit KOMM4YeCTBO YCHOBHEIX pe*AeKCOB B OIbITe ycTa- 
HABIUBATOCh Ha Golee HU3KOM YpOBHe, 4eM B Ha4¥ase paboTH C HHMM. 

B posekenubix AccHeqOBAHUAX YCTAHOBUeHO, YTO BCe BUA NOMOMHTHEX 
KUBOTABIX CHOCOOHKI B TeyeHve HeCKONbKUX YacOB TOApAR (8 oTeIbHHX 
cayyaax — 6—12 wacos) oTBeyaTb yCHOBHBIMH peduekcamMu Ha MHOrOKpaTHO 
IIPUMCHACMHH pasqpakitTelb, pA ITOM KOMMYeCTBO MHMeBLIX YyCIOBHHX 
pediekcoB, OCYM2CTBAACMLIX *KUBOTHHIM B OJHOM OMBITe, MOMKET DOCTUTaTb 
OrFpOMHBIX BeWUHH. 

Tak, HampuMep, y 30N0TIX PLIOOK B JeTHHM Nepuowx OHO MOMeT HOCTUrAaTh 
190, a B oTHeabuBIX cryyanx — 300; y KaHapeeK B Tepnoy phikapMAnBaHHA 
motomcTsa — 193; y KpomHKkos — 106; y coOak Upu noxKpenaecHnu MACOM — 
134; y Mapmatos raMagpunos — 287, a Up nowKpenmennuu alle.bcHHamMu — 
479. 

OuWaKO HCT OCHORAHMM UM ITM BENMUIMHEI CUNTATh UpexerbHbimun. OO 9Tom 
CBIACTCIBCTBYIOT, B YACTHOCTH, pC3yAbTATHI ONLTOB c Kodennom. I] pumene- 
Hie KOopenna B qo3ax 10—16 mr/kr BEI3EIBanO y KPOAMKOB NOBHINIeHMe KOAL- 
WeCTBA YCJOBHLIX pedaekcos Ha 100 uw 6onee Mponentos. 

Cpexiiee KOMM4eCTBO YCHOBHBIX pediekcosB B ONbITe y pasHbx ocobei 
OMHOrO H TOFO Ke BUa HKUBOTHLIX MOMET CYMECTBeEHHO OTIMYaTECA. Hak BuO 
13 puc. 1, y oTWenbNEIx OCobef 3000TLIX pHIOOK OHO BapbupoBano OT 32 FO 88, 
KanHapeek — ot 11 go 41, Kpomnukos — oT 13 yo 60, cobax — oT 25 no 97, 
Hapitanios raMayqpHzo0s — oT 00 zo 125. 

HeoOxoqumo OTMeTHTb, 4YTO CHCTeMaTH4eCKOe IpWMeHeHHe Takoro Oolb- 
MOro KOH4eCTBA YCJIOBHEIX pa3sqpaxkuTeseli B OmbITe (HMKeM paHee He pn- 
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MeHABIUeeCA) He TOJbKO He BHSbBAIO MepeHalpAKeHHA pas paKuTeIbHOTO 
pollecca HW HapyWeHHi BLICMeM HeEpBHOM JeATeAbUOCTH, a, HaobopoT, co3jya- 
Bano 6onee pOBHHi WH ycToiuuBHi MoH ycuoBHOpedleKTOpHOH exATerb- 
HOCTH, 

EctectneHHo, BO3HMKaeT BOMpoc, OT KakHx OuOmOrMyeCKHX daKTOPOB 
HM yCHOBHit MpopeyeHHH OKCHePUMeHTOB 38aBHCHT JJHTeIbHOCTh THnMeBoH 
YCHOBHOPeAeCKTOPHOH WeATeEMLHOCTH *KMBOTHEIX BO BpemA onbIta? {lA pe- 
Ie€HHA sTOrO BOTIpOCa BasKHO ObINO BEIACHITh IpHUMHbI, BHISHIBAIOnMe yBe- 
aMuenine WH YMeHbIUIeHHe KO- iy 
NMYeCTBA PEDACKCOB B ONB- yyy, l fl Nv 
TAX, a TAKHKE MPWAHHH, O- jp 
pelensioujve mpeKpamenie 
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QKCHePUMeHTaMH, Ipo- 
BeJ[CHHBIMH Ha KaHapelikax, Puc. 1. Cpequee KOAHYCCTBO YCIOBHBIX pedsekcos B 
OLIO wokasaHo uTO KONH- OMLITG Y WpeACTaBHTeJIen Pa3JIHGIHBIX BHAOB NO3BOHOU- 

: HhIX IIpH MHOTOKpaTHOM UpHMeHeHHH KOPOTKOOTCTaB- 
4GeCTBO YCIOBHEIX pe@IeKCOB 


J@HHOTO YCJIOBHOTO pas, pPaKHTedA. 
B OBITE B pasJH4Hble aszl Ifo ocu opdunam — KOJIMYCCTBO YCHAOBHEIX Pe@MNeEKCOB B ONHTE; 


peupowqyYKTHUBHOTO WHKIa no ocu adcyucc — HOMepa H KJIMYKH HKMBOTHBIX. J — 30N0THIe 
po6Ku, If — Kanapelixn, JIZJ — Kponukn, IV — cooaxn, 
cyllecTBe HHO M3M@€HHeTCA. V — o6e3bAHHl. 


Jip nmepexoje oT 1O70B0rO 

HOKOA K THe3OCTPOMTeIbHOM MeATCIBHOCTH MW OTKagKe ANT KONNYeECTBO 
YCIOBHBIX pe@JeKCOB HECKOIbKO BOspacTalo, a C HepexXO0M K HachjKUBaHHO 
AMI, HallpoTHB, pe3KO Masao, ROXoAA MHOTAa AO WByx ycuoBNHx pedsek- 
cop 3a onbtr. Han6ompmee KONMUeCTBO YCNOBHDIX pedlekcoR B OTTEe 
Kak y cCamMIOB, Tak WH y caMOK HaOJioqan0ch B NepHoyq BHKapMJH- 
BaHHA NOTOMCTBa. C nepexof0M UTeHHOB Ha CaMOCTOATeIbHOe UATAHHe KOIN- 
YeCTBO YCJIOBHEIX pe@JeKCOB CHOBA pesKO CHUMHAaIOCb. 

OKCHePUMeHTH, MpoBeseHhble Ha 30J10THIX KapacAX B pasHble Ce3s0Hbl Toja, 
ToKasall, yTO HaHOONbMee KOMMYECTBO YCHOBHBIX pedieKcoB B ONEITe y pHO 
HaOs1OaeTCH B BeCCHHEe-JeTHHI Mepuoy, a HaMMeHbMIee — B OCeHHe-3UMHMM 
(pic. 2). 

HKontTponbune ONBITH 10 H3y4eHHio KoJWyecTRa Doesqaemon prOaMu NAIM 
3a CYTKH B pa3Hble Nepuosw Trofa BRABHIH CXOACTBO Ce30HHOM NHAMHKB 
UX WMMeBOH BOSOYAUMOCTH WH yCIOBHOpe~AeKTOPHON AeATeIBHOCTH; B NepHvog 
CHIKeHHA ToemaemocTH pEOamMH Nunn (oceHie-3HMHH Nepvon) Hab mopa0Cch 
SHAYMTeENbNOe CHAHKEHHE KOMM4eECTBA YCIOBHBIX pe@eKCOB B OULITe, a B Te~ 
PHO NoOBLWenNA WoeqaemocTH KOpMa (BecCeHHe-NeTHHii HepHoy) — 3Hadn- 
TebHOe BOSPacTaHhe KOMMYECTBA YCOBHHX pedAeKcOB B ONBITE. 
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Takum o6pa30m, pesyabTaTbl aTHX CepHil ONEITOB, NpoBeeHULIX ia pbi6ax 
KI MITHWAaX, C HECOMNe€MHOCThIO NOKA3bIBaIOT, 4TO CC30HHLIG H3MeHeHHH BHelLI- 
Hell cpeqb W Neploquucckad NOOBAA IWMKAWGHOCTL, W3MeHAA usvosorn- 
wecKoe COCTOALMe OpraHH3Ma HB TOM YlICIe WenTpaAbuolt HepBHOIL CHCTeMBT, 
OKa3bIBaloT CYIUeCTBEHHOe BJINHHNe Ha KOUMIECTBO THMICBHX  YCAOBHDIX 
pePieKcoB, OCYMIeCTBIIAeMBIX +KHBOTIIBIMM B OMBITE. 

KommuecTBo ABHraTeIbUBIX THIMCBEIX YCIOBHNX pedseKCOB B ONDITaX, 
B KOTOPHIX +KHBOTHOMY ejfa WOWaeTCH MHOYOKpPaTHO, eCTCCTBEHIIO, He MO?KCT 
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Pac. 2. J[itmamuka yesosnopedacktopHoit AeatrcabHocTH Y 3000THHX pbLIOOK 
‘Ne 34 (a) uw Nb 39 (6) B pasHpre ce3zonn rojta. 


Ifo oc Qocyuce — AATH OUPITOR, no ocu opounam — KOSHACCTBO OTRETOB (1) H BeC KopmMa 
(2) BO. Cmo.rGunu — KOmmeCTRO YCMOBNIX, peP@IeKCoOB 3a 5 OUbITOR, HpUeAaNR WAG CmoOt- 
OURAN — MAKCHMA&QIbHOe KOJUUCCTBO C’beLaeMoro KOPMa 3a TE KE DO OlbITOR. (B nepuon 
© t Vill ie t5 X 1956 7. wpopsosustien aut ROUTPOJIDHBIC OUDITHE HA MOC aAeMOCTD KOpMa). 


He 3aBICeTh OT COCTOHHUA CFO MIMMeBOH BOBOYTNMOCTH, OT BEIHYUHbE HO Ka- 
WTecTBa IME BOrO TotKpemienta. JIA akcMepuMCHTaIbNOro BLIACHCHHA 9TOTO 
BOMUpOca B UCCKOADRIX CCPHAX HCCIeAOBANHi eTaMbUuO W3yYadach posab 
HUMeCBOLO MakTOpa B YCLOBMOPeE>ACKTOPHOL JleATEBHOCTH GKUBOTHTIX. 

~B ocepu ouptros, nposeyenuprx Ha mTimax, Kpouukax W oo0e3sbpanax, 
BPIACHANOCh BANAIHE MOBDNUCHMOM TH MONMKCHTOI MitmeBoil Bos6y_,UMOCTH 
Ha KOANGCCTBO YCIOBHEIX pedeCKCOB B OTTLITE. 

Hontineune wuimesoit pos6yquMocTH Hytem JHMeHHH Ia HekOTOpoe BpemMA 
HONOMPITHPLIX ARITBOTHBIX HHMI, KaK H CI€TOBANO OFKUAATh, BLIBLIBATO y NX 
Oouee WI Metice 3HauHTerbHOe yResMueHhe KomHGeCTRA YCHOBHEIX pedsek- 
coB. Oj(mako JWUITebHOCTh BpeMeHIt rOIOTaHHA, MOCIe KOTOPOTO Haunna- 
HOCh pC3KOe YBeTIMeNHe KOUNYECTBA YCOBHBIX PePACKCOB, Y pasHLIxX BUOB 
MUBOTHBIX Oba pasmNuHoll. JIumicnne Kanapeek Mumu Ha 2—3 yaca BBIBEIK 
Bato yike 3hauitembHoe YyBeMueliie KOUTMYeCTBA YCOBHEIX pedseKcos. 
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Y oOe3bAll 3aMeTHOe yBeHYeHMe KOMMUeCTBA YCILOBHEIX pe@seKCOB HacTy- 
Wasno Wocie CyTOUHOrO roso_aHHA. Y KPOAMKOB KOMMYECTBO YCJIOBHBIX ped- 
HeKCOB yBeNH4MBaNOCh Wocie 24-yacoBporo TomOTaHUA, HO HaHOombinee UX 
HOUMYeCTBO HadsoRaI0cb Ma 4—O-l Jenb romoqannA. 

Dloummenne mimesoii Bos6yqHMOCTH IyTeM Ipe{BapUTeIbHOTO KOpMJe- 
HMA HelocpescTBeHHO Hepe OMbTOM HAM 3a 15—30 MH. (oO Hero y BCex 
NOOULITHBIX MKMBOTHEIX BbI3bIBaIO 3HAYHTeIbHNOe YMeHbUIeHHe KOIHGeCTBA 
YCHOBHEIX pepAeKCOB HIM Wake WOTHOe UX OTCYTCTBHE. 

B apyroit cepuu onmniros, UpoBeseHHOl Ha KpoOAMKax, co6akax MW o0e3bA- 
HaX, BLIHCHAACh 3aBMCHMOCTb KOIW¥eCTBA YCOBHBIX pedseKCoB B OMbITe 
OT KayecTBa MumeBoro NoykpenuenHaA. Jina pemenuA asTOrO BONpoca KOpM, 
CYKUBINMT Se3yCIOBHBIM WOAKpellweunemM, WepwoyqMyecKH BaMenACA Apy- 
THM. 

Zamena MACO-Cyxaploro TOpoOulKa BapelbiIM MACOM BDIShIBasa Y coOak 
pe3skoe yRectitveHiie KOJNIGECTBA YCJOBIMbIX pepaexcos. To Ke camoe nabsw- 
alOCb y OOe3bAN Up 3aMene HOOK allesbCnvaMH My KpONHKOB —— MpH 3a- 
Mele MOPKOBH ILI OpiOKBbI JICTDAMM ofyBaruuKa. OOpaTHbiit wepexoy 
OT NOAKPeMIeHNA BAapeHLIM MACOM K TOJKpelieniio MACO-CyXapHbIM NOpomm- 
KOM BLIBhIBal y coOak peskoe MafeHMe KOMHYeCTBA YCOBULIX pedeKCOB 
(unorga B Y—10 pas). Takum o6pa30m, KadecTBO HpiuiMelAemoro TMuneBoro 
MOWKPeMMeHHA CyMleCTBCHHO OTpaKasOch Ha KOAMYCCTBE YCOBHDIX peduek- 
COB, OCYMICCTBIIHEMBIX *KIBOTHBIM B TeveHMe ONbITA. 

B rperpeil cept! ONEITOB BHIACHHIaCh 3ABHCHMOCTb KOMMGeCTBA YCOBNEIX 
pePicKcOB OT BEANIE IMMeBoro MoAKpeWieHnuA. Tian Karkqoro BHA IKT- 
BOTILIX Obla B3HTa Cleqyomad HaliMeubulad NOpWWA Tiwenoro NOAk pelie- 
HWA: JLT 300ThIx pBti6oK — 40 Mr MOTDIIA, QA KatapecK — 15 mr kKaHa- 
peeuHoro cement, JA KpomuKoB — 3.0 LT JWCTbeB OflyBalluka, AWA 
cobak — 15 r BulaeKuOrO MACO-cyxapHoro Hopomwka win 10 1r BapeHoro MACa, 
Waa Masnanos —3 r cBekux AONOK, KompeTa-ropolek BecoM {—1.9 I, 
1 ua 2 Kegposnrx opeutka. Tlocre ycTanoBIeHHA Y #KUBOTHDIX OTHOCHTCABIO 
poBHoro Poa YC.IOBHOpePAeKTOPHON JCATEAHOCTH pl YKasanubrx BLIMe 
BENINYUHAX MOLKPeUACHIA MOP MHWeBOrO MOAKpenIenHA B Pa3sHbIX OMIbI- 
Tax yBemituipamich B 2, 3, 4, 5, 7 m 10 pas. 

Pe3syabTaTh OTUX ONMLITOBR IpecTaBeHbl Ha pic. 3, W3 KOTOpOrO BIIHO, 
yTO y 30.10TITX Kapaceli H KaHapecK yBeNueHte NOpuNit HuMmeBoro WoWKpel- 
HHH BLISHIBAIO MOUTH MpOMopmuonHaTbHoe YMCH_INeHHe KOMMVECTBA YCJOB- 
HbIX pedackcoB B onbTe. CreqoBaTcALNo, MOAOMLITHEIC phiObLt UW NTH Cbe- 
as BO BpeMA OMbITA Kak Mp MaJILIX, TAK H Ops OOMbUINX MOPUWAX MOAKpert- 
HHA OMUHakOBOe KOUGeCTBO KOpMa. JTO aeT OCHOBAMINe BaKMTIONNTh, ITO 
Mpekpalenue ABUrATeAbUbLX YCAOBUBIX pePAeKCOB Y STUX MUBOTHBIX MPH 
KOPOTKOM OTCTABJIeCHUH yCTOBHOrO pa3qpaxKuTesA OOYCOBINBAeTCA JLOCTH- 
SKEIIMCM HACbIIITCHHA. 

Murepecno oTMeTUTh, YTO 30N0THe Kapacil (ppiObl, He MMelonie *KeTy Ka) 
B CBA3H C OCOOCHHOCTAHMH HX IHTaniA 1 WMWICBAapeHHA B Teyenle ONbITa Che- 
WaroT WOUTH BeCh CBOII HeBHOL IWMeBO paluoHn, HM WOCe OMbITa, KaK NpaBHo, 
Gonpine ne exat. Kanapeimu ake, OOLTUHO MiTraiomiecA Cc TepepbiBamMil B Te- 
yeHtie BCero UA, CbeqalwT BO BPeMA OMbITA JMINb HesnavHTeAbHy!oO YacTb 
cpoero HeBHOrO TNWeBOrO pallona HM WOsTOMy BCKOpe Mocse NMpekpaennA 
ONbMITAa CHOBA HAavMNAaAlOT OTBeEYATh HA YCAOBHbe pazsiparkKUTeIN MOOKUTEAB- 
HBIMI peakILWAMH. 

Ognako mocie nepeprison B onmbiTax B 10 M30 MHH, KOMHGCCTBO YC.IOBHBIX 
pepiekcoB y HHX eMe OvCHb MaJlO, ANOMID Mocae 1—2-uacoBporo Tlepephisa 
OHO JOCTMraeT MCXOQHOW HOpMET. Ecuu CHO#NTh KOMMYeCTRO YCTOBHEIX ped- 
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W€KCOB B ONbITaX, MpoBpoqmMux c 15- uuu 30-munyTHEMu epeprlBaMu, TO 
OKakeTcA, 4TO 3a 2 yaca 30 mMuH. oOmee nx KONMYECTBO OyfeT paBHo kKomn- 
wecTBY YCHOBHLIX pedmeKcos B OOHYHOM oNBITe, KOTOPHH CTaBHICA Ha done 
AByX4acoBoro ronoyanuA U Opoponmaaca 30 mun. 

Bonee ciomube OTHOMeHNA Merry yBelwyeHHem opuui oumenoro 
HOAKPCHIeHHA WH KOMMYCCTBOM JBUraTeIbNbIX pedeKCOB BHABHAUCH y Mure- 
KONMTAawmHX. 

Yeemnyente NOpyuM oMMmeBoro noxKpensenna Bp 2 pasa y HeKOTOpHXx 
coOak HW oO6e3bAH BHISHBaIO CHWKeHUe KoNMueCTBA YCIOBHHX pedseKcos 
B Ba pasa, y Apyrux — CpaBHHTeIbHO HeOombM0e UX CHYKeHMe, a y onHOit 
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Puc. 3. WamMenenne KonnuectBa ycuoBHEIXx pedzekcos B 
OubITe B 3aBUCHMOCTH OT. BeIMYHHE GesycnoBHoro Nos- 
KpellieHua. 


Yepnwe cmoabuxu — KOJNUeCTEO YCNOBHBIX Pe€DJIECKCOB UP HAMMeHE- 
meh nopywun nmuuesoro NORKPENICHHA; saumpuxoseannmwe — TO He 
IPH YBeIMYCHHN NOPIMH NMWeBoro NomKpennenua. Ilug@ppr Hay 
SalUTPHXOBAaHHbIMH cToO6uKAaMU YKA3bIBalOT, BO CKONBKO pas yue- 
JHACHa NOPHUKA TMulesoro noxkKpenseHnA. 
OcTanbHbie o60sHayeHHA Te me, YTO HA pre. f. 


coOaki — flake HeKOTOpoe ysBeunyeHne unena peduexcos. IIpu 6o7pbmem 
ybeIWYeHHH MOpunit WorKpenuenua (Bp 3—10 pa3) KOAMYeCTBO ycnOBHEIXx 
peiekcos y coOak pesko cHIKaOCE, TOTfa Kak y O6e3bAH CHMKeHHe uNCHA 
OTBeTOB OBLIO MeHee 3HaUNTeIbHEIM, Tak, y co6ak upu ysennuennn nopyun 
B 7 pa3 KONM4eCTBO YCHOBHBIX pediekcos cnumanoch Bp 9—10 pa3, a y o6e3ban 


1 { 
ipl yBeIHGeHu DOpuuM BS pas YMCHO OTBETOB CHMKaNOCh B ie pasa, 


1 
H Up ybermyenun nopyuu ps 10 pas —anmp B i5—4 pasa. Y KpouMKoB 


Np yBeim4eHun NOpyun mAMmeBoro TOUKpelseHuA B 2 pa3sa KONMUeCTBO 
YCIOBHUX peduekcosB nouTn He H3MCHHIOCh, a KOMYeECTBO Cbefaemoro B BUTE 
HOAKpeWIeHuA KOPMA YBeIHYMBANOCL BBO: yBelnyenne Topyuu B 4 pasa 
Y ABYX KPOAHKOB U3 TpexX BbI3HBaAIO CpaBHHTeAbHO HeOoubimo0e UX CHUMKeHHe. 
Takum 00pa30M, KpouHKH u O6e3bAHI pu 601bmux NopHAX Cbheyalnw KOpMa 
B TeveHHe ONHTAa 3HaYHTeIbHO Gombe, 4eM DpH MaJbx Dopmunx; cobakn 
B YCIOBHAX paOOTH B MaHemKe Ip GonbmInx HOpuMAX CbeqasM KOpMa MeHDbIIe, 
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4eM IPH MaJIhHX NOPIMAX, a IPM WOCTAHOBKE OMLITOB B IKCICPHMeHTaIbHO 
KOMHaTe, NacbopoT, pH SombmMx NOpyMAXx cbeyanm KopmMa GombMe. 

Us mpunepennnix fanubrx clexyer, uTO y KpoankoB, cobaK un O6e3bAH 
B OTIMUNC OT ZONOTHX Kapaceu MU KaHapeeK OOpaTHO NHEOMOpHnOHAaTbHOl 3a- 
BICHMOCTH Me+KAY BeIMYNHOM UNMeRoro DoAKpelnennA WH kKONMYeCTBOM yc- 
JOBHBIX pedsekcoB He HaGs1o;aeTcH. 

/\1A BLIACHEHNA POI yCNOBHEIX paslpanteneli B npeKpamennn ycuoB- 
HBIX pe®JeKCOB B OUbITe Oba MpoBesena cepuA dKCHePUMeHTOB C pasnbimn 
cnocoOamu monaun exp. B ognmx onbitax ela aBasach Cpa3y B 60bWOM Ko- 
JMuecTBe Ha BpeMA, paBHOe BpeMeHH OOLIMHOLO ONbITAa, a B IPyrux —MaJLIMU 
HOpPIWMAMM C OOBMHEIMH Tay3amMu, HO 6e3 UpuMeneuna pasyipaxuteneit. 

Pe3yJbTaTb STIX ONITOB DOKasadH, 4TO 30n0THe PHOKH u KaHapenKn 
B ONbITaX 6e3 IpiMeHeHUA YCNOBHEIX pasf{paKuteneli Kak pH Domaye ep 
MaJbIMM NOPUMAMH, TaK HM ApH noaye ee cpasy B OONbMOM KONHUECTBEe, 
CbeHawoT NUM CTOIbKO Ke, CKOIBKO B OMHTaX C UpHMeHeHHeM yCOBHEIX 
pa3yqpaKnterer. 

B orauune oT prtO 4 ITM KpommKu, cobaKn u o6e3bAHEI B ONBITAX 6e3 
TIPUMeHEHHA YCNOBHEIX pa3iqpakKutelel ChefaiH 3HaqHTeILHO Gombme KOpMa, 
4eM B ONITaX C UX IpMMeHeHtiem. 

Takum o6pa3om, ecau y pH H TM Upekpamenve ycroBunx pedsekKcos 
HAaCTyHaeT B pe3yIbTaTe HACHMeHUA HM MelicTBHe yCJIOBHHIX pa3qpaxuTenel 
pH Hawieli MOCTaHOBKe ONBITOB He OKasblBaeT CYIIeCTBCHHOrO BUMAHMA 
Ha MaKCHMAaJIbHOe KOJIMYeECTBO pe@JeKCOB, TO y KpOAMKOB, CobaK u Obe3bAH 
yCIOBHbIe pedieKch WpekpallalwTcA 3aqOnro FO MOMHOTO HaCcHINIeHHA 3KH- 
BOTHBIX, H, CleOBaTeIbHO, M3BECTHYIO POJb B IpekpalleHHH yCNOBHEIX ped- 
A€KCOB HrpawT YCAOBHbIe paslpaKUTeIM. JTOT BLIBOR NOATBEPAUICA TakKe 
B ONLITAaX © KOPMJ€HHeEM *KHBOTHHIX Cpa3y Tocwe UpekpameHiA ycOBHEIX 
pehiekcoB Ha IpMMeHAeMBIii yCNOBHLIM pa3sqpaxKutTexb — nocae onpita *Ku- 
BOTHLI€ Chea elle 3HayHTeMbHOe KONMYeCTBO KOpMa, HHOra UpeBplluas- 
mee CbeqeHHOe MMM BO BpeMA OMIBITA. 

B CBA3H C 3THM BOSHHKIO WpeqnosoHKeHHe O TOM, 4YTO IpeKpamenne yc- 
NOBHOpePNeKTOPHOK JleATeIbHOCTH Ha MHOTOKpaTHO UpuMeHAeMBIii chruan 
y MI€KONHTAIOMMX CBA3AHO C pasBHTHeM TOPMOKeEHUA B KOpe 6ONHMIHX Noy- 
mapuh. ITO NpeAvosoRKenne NOATBeEpAHIOCh pAOM dakToB. Oka3a0cn, 4TO 
BPeMCHHOe BOCCTAHOBMeHHe YCOBHEIX PeIeKCOB, 3ATOPMOMKCHHEIX B Pe3yiIb- 
TaTe MHOrOKpaTHOrO IpuMeHeEHUA B OMbITe OFHOTO pa3sipamuTenA, MOKeT 
OLITh AOCTHTHYTO UplimeHeHveM pyroro ycnoBHorO pa3_paxkKutena, Toro 
HAM HHOrO NOCTOPOHHero pasfpaxkKuTelA, CMeHOM MMMeBoro ToyKpensenna, 
a TakiKe OLHOKPaTHOH Dofaveli KOPMyWIKH 6e3 NpHMeHeHMA ycoBHOrO pas- 
Apaxuteia. Boe sTH UpvemMb, NOBEIMIAA BOsOyAUMOCTL KOpH OOMBUIMX MoOJTy- 
Map, NPHBOLMIM K BpeMeHHOMY YCTpaHeHII0 TOPMO3HOFO COCTOAHMA H BOC- 
CTaHOBIeHHIO pedsexcos. I[locne pactopmamusaliia oeHBOTHEIe O6LITHO 
eme 2—8 pas oTBeyaH BUraTenbHOU UMWesoll peaknuei Ha IpuMeHAeMEL 
YCIOBHBIH pa3paxkKutenb. 

Takum o6pa30m, y Kpouukos, coOak HW o6e3bAH HapANy c WBBeCTHOII cTe- 
MeHbIO HACHIINeCHHA, BeyMell K CHMKEHHIO BOZOyYANMOCTH TNWeBoro ucHTpa, 
CyMlecTBeHHy! pOJIb B IpekpamleHuH JBUraTeAbHHX UMMeBLIX YyCJOBHEIX 
pePiaekcoB B OILITe UrpaeT TOPMOKeHHe. 

Jl BHIACHeEHMA 3HAYeHHA OOcTAHOBKM ONEITa B pa3sBUTHH TOpMOMeHIA 
B KOpe OObIIMX NOyMapHil OL DOcTaBAeHLI ONBITEI Ha cobaKkax MU OGesbA- 
Hax. OMbITHI Ha CoOakax, WpoOBeeHHLIe B YCAOBNAX 3BYKOHeENpOnHTaemoli Ka- 
MepHI, JadopaTOpHoll KOMHATHI WM MaHerKa, WOKasaiM, YTO XOTA TOPMOMKeHHE 
y HUX BOSHNKaeT BO BCEX BTHX YCHOBMAX, ONHAKO HanOoNee OHICTPO ONO pas- 
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BIIBACTCH IPI WpOBeACHHH OMEITOB B KaMepe. Touno Tak *Ke HOMcIeHHe O6e3bAH 
Ila BpeMA ONEITAa BMecTO Gompmoi wunoii KXeTKM (3m > 3M X 2M) B Masy1O 
(0.5m > 0.5 X 0.5m) pe3Ko cHipKaeT KOMMUeECTBO OTBETHDIX peaKIHM +KMBOT- 
Horo. CuenqoBaTeIbHO, OOCTAHOBKAa OUbITa CyINeCTBeEHHO BJIHAeT Ha KOJHYe- 
CTBO YCJOBHEIX pediekcos B olbite. Uem Oombite OrpahWuliBawTcd [BUKeHHA 
SKIBOTHOLO I UeM OOJbUIe FKUBOTHOe H30NMpyercA OT BHCWIHMX pasqpaxkenun, 
Tem ObICTpee pasBUBaeTCA TOPMOAKeHHE YCMOBUBIX pedeKCOB. 

[lonyuenHblil SKCHEPUMCHTAIbIUbIM MaTepWad CBINeTeAbCTByeT O TOM, 4TO 
JWIUTeIbHoOe, B TeYeHINC MHOTHX MeCHweB, MHOrokpaTHoe TOBTOpenie B Kaik- 
OM OMbITe KOpoTKOOTCTaBAeHNOrO ycAoBHOrO pa3aApaKuTerAx (3—20 TbIC. 
ero mpumenennit 3a 1.5—2 roga) B yctOBuAX UpWMeHABMelcA HaMM [Bura- 
TCIIbHOM MNWeBOW MeTOAHKH He IpUBOANT HI K MCTOIMIeEHHIO WepBubIxX 93JTe- 
MCHTOB FOMOBHOrFO MO3ra UCCeOBAHHIX BUJ[OB AHBOTHLIX, HH K Xponuge- 
CKOMY yrallcHiiio c HoxKpenseunem. 

PesyabtaTh MpoOBeAeHHLIX NiccleqoBpanull Woka3sain, YTO MHOLOKpaTHoe, 
TO UpekpallenuA OTBCTHLIX pCakKWi, WpumMenetiie B ONbITe yCIOBHOrO pasypa- 
SKUTCIIA WO3BOAeT BEIABIATb H3MeHCHHA B QYHKIMONAIbIIOM COCTOAHIM 
TOJIOBNOLO MOBra, BOSHMKAalOlite B CBA3H C ACHCTBHeM Ha WeHTpaJbuylo HepB- 
Wy1O CHCTCMY *KUBOTHHIX pazINYHLIX PakTOPOB BHeMIHel Vi BHYTpeHHelt Cpe bl 
IH YyCJOBINL OTpoBeyqeHuA oKCHepMMeHTa. 
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ABUPATEJIbBUbBIE UMWQEBbBIE YCJIOBHBIE PE®JIERCbI 
HA ITENW PASTPAJKUTEJIEH Y HEROTOPbIX HOSBOHOUHBIX | 


A.B. BAPY, O. BL. MATJHHOBCRKHH, WW. TW. OBVUHHHROBA, 
HB. HWPA8SAHUTROBA uw Be BB. TEPHOMOP UTROBA 


CG Ladopatopist ¢paBlITeLbHOll PUBHOSLOTIL BBIGIUCH HCPBHOL [CA TCIIDIOCTH, 
sabenyroumii -- -l. PV. Bopornin) 


Buena Cpejla WelicTByeT Ha Opralii3M #KMBOTHHIX CAOKHDIMI KOMILIEK- 
CaM pasqpakiteseil, WaxXOJAUUIXCA B CaMBIX pa3sHOoOpa3sHbhIx BpCMeHHbIx 
1 CHJIOBDIX OTHOIMNeHUAX pyr K Apyry. 

B 3aBHCIIMOCTIE OT CTeENeHH PasBHTHA avaJUTUKO-CHNTCTIYCCKUX MeXaHIt3- 
MOB ICHTPacIDHOll HEPBHOIL CHCTCMbI 7KHBOTHOe MOsKeT OONee WA MeHee JIIId- 
PeCPCHIUpOBAHHO BOCTIPIIMaTh OKpPyAKAaOllylo cpely, ajleKBaTHO OTBeTITb 
Ha ec@ Magelmue U3MenenllA, 

Yixe camblii makT BLIpasoTKH ycuoBHOrO pedlekca CBIUACTCIbCTBYeT 
O HaJLil ATATNTUKO-CHUTCTHYCCKHX BO3MO;KHOCTCH BBICITCrO OTeIa Wei- 
Tpasbuoil HepBHOIL ClICTeMDI, HOO OOpPasoBaHHe BPeMCHHOM CBABIE Mpoucxo- 
IUIT B CILTY BELCCHIS KAKOrO-1100 pa3z|[paywkUTeIA 13 MACCb APYFX Il CBA3H 
Cro C ONpPeIeICHHOH FeAHTCSIBUOCTBIO Opralili3ma. 

IIpu usyueniti © MOMON[LIO ILpuMeHACMOH B ZadopaTOpUl JBuraTe.Tbiol 
HWHNICBOIL MCTOJIUKI OOPas0BaANA TOMOHTCIBUBIX IH OTPHWAaTeIbUbIX YCJOB- 
ULIX ped@IeKCOB Ha OFUHOUHLIC pasqparxkuTeut Y pa3sJIMUHbIX MO3BONOUNLIX 
AMUBOTIDIX OL OOHAPYKEH PART BOZSMOPKHOCTH BEIPAOOTKH B KOPOTKUe CPOKH 
HOJMOKUTCCIDIEDIX, UdPepenwUpOBOUHLIX YCOBUBIX pedIeKCOB, Yye.1OBHOrO 
TOPMOKCHHA, Tepeesrok CHrHasbHoro 3HaveHHA pa3yiparkiresen Wo Lpyrix 
peak, 

BosmosKuoeTh AME KOAWICCTBCHHOIL ONCHKH OTUX peanilil W COMOCTABC INIA 
HX © YpOBHEM DBOJOILMOMHOrO PasBUTHA SKITBOTHDIX HOCTaB.eHa WaMit MOR 
COMHCHIHC, TAK Kak Oba yYCTAHOBJIEHA B8aBUCHMOCTD ITHX peakIWl OT pa3- 
SUIYGUBEX yCJIOBHH! OT CILLBE tl aT@KBATHOCTH YC1OBHOrO H 6e3yc1OBHOrO pa3- 
pamiureseil, yYC1OBHif OUbITa (T. e. TAKRUX yC.1IOBIHI, YueCTh KOTOpLIe H ypaB- 
HATD JL pasnoOoOpashblX +UBOTHBIX B HACTOADICe BPCMA He UpejlcTaBlAerTcHs 
BOSMOAKHDIM), UW Lp. 

AvaJIUNTUKO-CHHTCTHUCCKaH JCHTCIBHOCTh IUCHTpaJsIbHUOH HepBUOl! CUCTeMBI 
(anOo1ee TOUNO BHIABLIIeTCH pl H3yyenii OOpaso0RanuiH YCOBHBIX ped- 
ACKCOB Ha CAORUbIC Temple It KOMIMIeKCHbIC pasipakuTeiin., YCTOBHBIe 
pe@icKChI Ha We pas pasxKuTerel KiaccH4YeCKOH CeKpeTOPHOl MeTOANKON 
m3yyani na codakxax K. MW. Kynerman (1923), UW. T. Borocaosernit (1948), 
W. A. Aserceesa (1948), JI. P. Boponny (1948, 1952), B. RK. Kpacycxnit 
(1949, 1952). IIo agsnratresbnoit Metoquke Ha coOakax — Vi. bepnrosn u 
n I. Tonypnua (1929), UW. C. Gepurosn 1 A. H. Bperagse (1929), A. H. bpe- 


1 PaOota spoinomnena gp 1952-1953 rr. 
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ramze (1937), JI. [. Boponun (1948), na o6espanax —T. VW. npropa 
(1949), JI. A. Dupcos (1952), O. B. Mannnoscrnii (1953), na Kpornkax — 
A. B. Bapy (1954), na nrmmax — H. I. Onuunnuxopa (1955) mw na s0n0Tprx 
paldkax — H. B. Wpasyuuxosa (1955). 

B HacTOAem UccleqoBaHWn, MpopeseHHOM Na pasAMUNEIX WpeycTaBute- 
AX MUTOreHeTHYeCKUX py (3000THX KapacAx, rpeyecKNx yepenaxax. 
BOpOHaX, ramKax, rolyOax, Kypax, KpowuKax, coOakax HW Napwanax ramaljl- 
pusax), U3yyanach TWHaMuKa OOpas0BaHuA yCNOBHBIX pedaeKcon Ha Nenu 
pasipaxkurerel, a Take BO3MOKHOCTh CIOMKHOrO CHHTe3A Y *KHBOTHEIX 
H HeKOTOpLe MUsUONOrMYeCKNe MeXaHU3MH VTOFO Hpoljecca. 

Iloka3atenem ycnoBHoro pedmekca B HAMIMX ONbITax ClyKNa chennanu- 
aNpoOBaHhaA JIBMraTetbuaA peakyuA. I[pumenvemble Dennbe paslpaxnTenn 
COCTOANM M3 TpeX YICHOB, KAKI U3 KOTOPHIX RelicTBOBAI MZ0NNpoBaHHO, 
CMeHAACh 6e3 Nay3bl ClexyIouluM wienom. B KayecTBe KOMNOHeENTOR Hemnoro 
pasApaxkiTelA MCHONbs0BaINCh Takue pa3qpaxKuTenn, C KOTOPLIMU NoL- 
OULITHHe JXHBOTHBIe pahHee HE BCTPeyaJIMCh, HO yCOBHOpedreKTopuan peak- 
WMA Ha KOTOpPbIe y A PyrUxX *KUBOTHBIX TOTO *Ke BUNA panee u3syyanacyb. Ilume- 
Boe HOjikpelienie MpOMsBOAMNI0Ch BO BpeMA elicTBUA oOcueqHero uieHa 
WeuHoro pasqpamureis. 

aK NoKasalo Hamme UccleqoBane, y BCeX DOMOUBITHEIX KMBOTHEIX yc- 
NOBHbIe pe@seKCH Ha TPEXKOMUOHEHTHY!O Wellb pasipaxuteneii ppipabota- 
JMCb B Te #Ke CPOKH, Kak HM Ha OMMHOUHBIe, KOTOPHIe ABIANIUCh KOMNOHEH- 
TaMH wWelHoro pasqpaxkuTena. 

/[uHamuKa o6pa3s0BanuA yCOBHEIX pedmeKcos Ha Denno pasqpaxKurerb 
y 3010THX KapaceM, rpeywecKux ywepenax, KpOJMKOB, coOak H OGe3bAH Onina 
OAHOTHMHON, 

Buyayane Upwobpetan curHanbHoe 3HayeHe NocNeqHUI KOMMONeEHT CIOM- 
HOTO paapayKutTelA, Kak COBNaxawWMyi BO BpeMeHM C MMNeBLIM NoAKpernie- 
HHeM. daTeM CUrHabHOe 3HaveHHe WoCHeqoRaTesbHO Mpnobperann BTopoii 
HM NepBuM KOMUOHEHTHL, COveTAIOMMecA c GesyCIOBHBIM MOAKpenneniem JMMb 
CBOHMH CleqaMH. JTa WWHaMVKa OOpasz0BaHHA yCJIOBHEIX pedyeKcosB Ha Wel- 
HOM pa3kpaxKHTeIb HECKOIbKO B MeHbUeli Mepe NpOABNAACh y NTN, y Ko- 
TOPbIX C CaMOro Hayata OOpas0BaHHA yCcNOBHOTO pedaekca nabsuonanach 
ABuraTeibHad YCNOBHaAH peakIMA Ha BCe YIeHbI WeNHOrO pa3paxuTesA 
H OLIa OCOOeHHO BLIpasKena IPH AeiicTBNM NepBoro «NycKoBoroy. 

B wccreqopannx, MpopeyeHHEIx Ha cobaKax JI. T. Boponnupm (1952), 
ObII0 NOKAa3aHO, ITO COME aHarn3s M CMHTe3 WelHoTO pas_paKutTeiA, 
Ip KOTOPOM OH BOCIIPHHUMaeTCA Kak eCUHbI pa3sparkiutTeib, BEIpawaeTca 
B TOM, 4TO: 

1) McyesaeT MIM pe3KO yMeHbINaeTCA ycnoBHOpedmeKTOpHAA peakunA 
Ha KOMNOHEHTH DenHoro pa3spaxkuTeiA, MpPMMeHeHHHe M301MpoBaHHo, 
a TakiKe Ha Helm, B KOTOPOM OHH WIM HECKOIbKO YJleHOB 3aMeleHbl Nay30oit 
HIM NOCTOPOHHUM paapaKHtesem, TOra Kak Ha OOLM4HYIO Nelb pasqpaKu- 
Tenell YCIOBHAH peakIWA COxpaHAetcs; 

2) Wen, COCTOAIIMe 13 TeX Ke KOMIOHEHTOB, ITO If NOTOHKMTeENbNAA Wel 
pa3qpaxuTesten, HO C H3MCHCHHKIM NOpANKOM CieqOBANNA MX Apyr 3a Apyrom, 
BOCIPHHUMAIOTCH Kak KaveCTBEHHO HOBbIe pasjlpaxkiTern. 

ALA BEIACHeHUA CTeMeHH aHaIH3a M CHUTe3a TpexusenHbIXx Wenei pastpa- 
KUTeIeCH B HAWMX OMLITAX MHI MONb30BaAIHCh TEMH oKe DOKasaTeuAMNH. 

Viccneyqopanue atoro Bompoca 6b110 Mpopeyeno B AByXx CepuAX OMIEITOB. 
B Nepsoli cepHu w3y4yanacb BO3MO*KHOCTh HacTYMMeHHA aHawiza MU CHNTe3sa 
pH JMHTeIbHOM TpeHupoBke yCNOBHOTO pedlekca Ha WemHoll paslpakurelb, 
HHave —- NOABJICHHA ero B pesyJIbTaTe CllelMaIM3alNH yYCAOBHOTO pedeKca. 
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Bo Bropoil cept onbiToB ywe Ha paHHHx 9talax TPeCHHPOBKH ycuoBHOoro 
pepyekca Ha WcHHOi pa3sqpaxutenb UpoRo_uuach BLIpaboTKa pHddepeu- 
WHPOBONNOFO TOPMOKeHNA MW TOTEKO Wocnte yKpellnenua puddepennnposoy- 
HOrO TOPMOACHHA H 3ala3sqLiBaHHA WpOBepANMCh aHasIH3 WH CHHTes Wennoro 
pasxpamireia. Ip stom B KayecTBe LUdhe pew pOBOYHEIX HCHONb30Ba- 
JKCh Wenubie paslpaxkuTeIH C H3MCHeCHHEIM NOPAAKOM CrelOBAaHHA YeHOR 
HIM C 3aMeHOH OXHOTO 13 HUX MOCTOpONHUM pa3qpaxkiresem. 

B ontitax ¢ KpoOwMKaMH, UTMWamMu, coOakamu HM OGe3BAHaMM 6bII0 O6Ha- 
pyKeno, 4TO Ha OlNpeeseHHOM 9Talle TpeHMpOBKM ycuoBioro pedsekca Ha 
yenmb paslpaxkutenen O6e3 IpekpapHterbHoit BEIpaboTKH aude peiiH posoy- 
HOTO TOPMOMKCHHA Leno paslpakuTenb © H3MeHeEHHLIM HOpARKOM caeo- 
BaHHA €rO YIe€HOB yKe IPH TepBoM HW NocHeyIOuMx MpMMeneHuAX He BHB3HI- 
BacT OTBeETHOH peaknun. Y 300THIX Kapaceii M 4epenax 9TV HaOm107a0cb 
IWMIb Wocste cieiwaibuow BEtpaboTKM AWuhpepewuupowanusx werneit, pa3an- 
WAIOUIXCA NOPAKOM CJeqOBaHHA KOMIMOHeEHTOB. Pesyabtath ncnsitanii 
CTCHCHN aHaNt3a HM CHHTe3a TpeX4IeHIbIX leveii pasipaxutesei pasinyHbimn 
+KHBOTHLIMH peyqcTaBIeHbl B TaOsute. 
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4 Onbirnr He 780—1282 





Sonotpe Kapacy. ..., 6 — 2 

HpoOBOH- 

JIMCb 
Ipeaeckue yvepenaxnu . - ) 3 — 2 — _ 
Bopoun ) 
fanku | a ‘ : ae 
onyon Stas: St 15 — {2 3 247—543 334— 420 
Rypu 
Kpouwukn . 8 4 2 2 420—650 678—1 200 
Co6akn ee 2 — | 2 —_ 264—270 399— 410 
Ilapuatu raMajlpuJIbE, 2 — | Z = 30— 60 30— 60 





B oubitax © KpOAMKaMM 9TO ABNeIIMe HacTyNano u cralloBnmoch cToiKHM 
nocae 420—656 npumenennii ycxospnoro pa3qpasKntena (cM. Taba. uw puc. 1, A). 
B cayuanax +e BEIpadoTKH akTUBHOrO quphepenHUtpowanuA WemHLIx pasypa- 
JKHTEACH, PA3INYAIOMAXCA NOPANKOM caeloBaHHA KOMMOHeEHTOB, wennol 
PaskPaKuTeIb € H3MCHENHEIM MOPARKOM CeOBAHHA KOMMNOHEHTOB yTpaTaa 
CHPHATbUOe 3HayeHNe 3HadIITeIbHO panbme, Mocne 143—188 npumenennit 
HOMOMKUTCIBUOrO Wemnoro wu 28 opumenennit mudpepenHyuposounoro pasypa- 
KUTOIA, 

B onbitax ¢ NTHIaMa Wemnoi pasqpaxuTenb c W3aMenenntm NOPATKOM 
CTeHOBAHIIA CTO WICHOB TakiKe, KaK HpaBino, He BEISKIBad ycuoBHopedser- 
TOpHoH peaknni. Takoe cocTronnve HacTyNan0, Kak BILLHO “3 TaOIHILMT, 
y utun nocne 247—543 couerannit (y sopon — 543, y ranok — 437—478, 
y ronyOeii — 247-492, y kyp — 3091-473). 

Y coOak nennoii pasqpaxutenb c 13MeHeHHBIM NOpANKOM CJleqjonaHna 
KOMMONENTOB NepecTal BLI3bIBATh YCJIOBHOPe@IeKTOPHYIO peak woce 
264—270 couerannit. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


410 A. B. Bapy, O. B. Maaunoserut, H. WH. Oewtnnuxoea u dp. 








B onnitax C 30J0THIMH KapacAaMi MW yepelaxaMH Welb C Ii3MeHeHHDIM 
HOPATKOM ClehOBAHHA KOMMOHEHTOB Mepectala BEI3bIBATh OTBCTHYIO peakIHlo 
JMUIb TOCHIe ClhelMaIbHO! BLIPAaOOTKH Aude peHuUMPOBAHHA Teun X pas paKu- 
Teneit, pasINyaIOWMXCA MOPAAKOM CACAOBAHHA KOMMOHENTOB, MU HabmOfalach 
y pun Ne 8 mocue 63-ro upuMeHeHHA AUhpepenOMpoBOyHOTO pas paKuTeA 
Hw nocne 1275—1282 upumMeHenuii NonomUTeIbHON HemH, ay priGp Ne 2 c 144-ro 
IpHMeHeHHA LuddepeHUMpoBwounoro pasparKkuTerA M WocTe 780 coueTaHHn 
NONOMUTEMbHOTO WeMHOTO paspaxkNtenA C© yCOBHOpe@seKTOPHbIM [BHIKe- 
HHeM HM MMINeBhIM MoAKpelsennenm. 
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Puc. 1, AHasim3 MW CHHTe3 YCHOBHBIX pa3sipawkutelen y Kpouuka. 


Ceepxy @nu3: OTMe€TKa YCNIOBHOTO peekKca; OTMeTKa YCJIOBHOTO paslparKuTesA (36. — 3BOHOK, 
cé, —CBeT, ayM. — BYMMePp); OTMeTKa BpeMeHH (5 CeK.). IuGpot Ha vTOM pucyHKe nu pune, 2 — 
NOPATKOBNIG HOMepa IPHMeHeHII paspannuteaa., Onpir 117, 6 1X 1953. 


B omprrax c yepellaxXaMH AUTeIbHaA TpeHupoBKa ycuoBHoro peduekca 
Ha Wennoil pasxqpaxurenb (qo 600—800 coueranuii) He UpuBeta K ero crle- 
Wnannsanun. B pesyiptrate BLIpaooTKN AUddepehiupoBanuA VeNUbIX pasypa- 
HUTCH, PASIMYAIOMWUXCA MOPAAKOM CJlefOBaHMA KOMMONCHTOB, y ABYX Apy- 
ruX Yepelax HaMeTHach TeEHACHIMA K MoTepe CHrHabHOrO 3HadeHNA WeNHbIM 
paslparxkiterem IIpH MepecTavoBke ero uYeHOB. llenuoit pasypaxutTerb c 06- 
PaTHLIM DOPAAKOM CieqOBaHHA YICHOB Nepectal B pxAye TpPUMeHeHHI BbIshI- 
BaTh OTBETHY!O peakIMio Mocue 34-63 MpuMeHeHUIi, HO 9TO ABMeHMe He CTaIO 
CTOIKUM HM NposBiAaoch He vane, vem B 60% cuaryuacs. 

TakliM OOpa30M, OTCYTCTBHe CHTHANbHOrO 3Ha4ueHHA Y WeMHbIX pas paKu- 
TeJleil IPH NepecTavoBKke HX WICHOB ABJAIOCb NEPBHIM H HavOoee NOCTOAHHEIM 
WpomBIenvemM anasi3a W CHHTe3a WelHOro pa3sipaKkurTedA. Wpyrum moKka3a- 
TeNEM HaJMUYNA CHHTe3a ABUIHeETCA MOTepA CHTHAIbLHOTO 3HAYeHHA OTe bHbIMU 
qielaMH Wemuoro pasqpaKuTestA Up UX H300NpoOBaHHOM IpumMecHeHHn B Te- 
yee BpeMeHH felicTRNA BCelf Wenn UW pH COXpalenHHH B TOM +Ke OTIBITe yC- 
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Jleuzameanitble nisuyeesie yCaogipie peaerchl Ha Yenu pasdpanumeset L1$ 


AOBHOpePNCKTOPHON peak Ha WelrHOl pas_pamutTetb B WetomM. Ucnbitanua 
M301UpOBaHHOrO JelHCTBHA KOMIOHEHTOB MpOBOAHINCL He yale OAHOTO pasa 
B 10 yuneit. 

B 9Tom Culyyae COFKNEI CHHTe3 HadIOMaIcA Ha Oomee NO3qHUX 9TAIax 
TPeHMpOBKN WM OLIN MpocmemeH He y BCeX DOMOUETHEX #KMBOTHBIX. Tak, U3 
8 NOJOMITHHIX KPOJMKOB OH HaOsoqanca y 2 (cm. TaOnuNy). 1 HonbITanyusAX,. 
KaK 9TO BUAHO Ha puc. 1,4, 1-it, 2-if m 3-1 KOMMONeHTHI, IMpumMeneHHble 
HZ0MpoBalHo, He MMeIOT CHHANILHOTO 3HaYyeHMA, TOra Kak Ha WemHoll pa3- 
[pakiteib yCHOBHOpe@MeKTOPHAA peakKWWA OTYeTIMBO BbIpavkeHa. Y ue- 
ThIPEX JIPYTUX KPOJMHKOB OTCYTCTBOBAIA peakKINA Ha MepBhIM HM BTOPOH KOMILO- 
HeHTHI, TOrfa Kak peaKIHA Ha 3-if KOMNOHeEHT, Kak UpaBuso, UNPOABIANACh, 
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Puc. 2. AHaIH3 HW CHHTe3 yCJIOBHBIX pa3sqparKHTeeh y 300TOTO Kapaca, 


A — onpiT 122, 9 VI 1953; B — onpir 173, 19 X 1953. Ceepxy enus: OTMeTKAa YCJOB- 
HOrO pedlleKca; OTMe€TKa yCNOBHOrO paskqpaxuTenA (6. — OysbKaHbe, 6. ce. — Oenpili 
CBeT, 36. 3BOHOK, n. — May3a); OTMeTKA BpeMeHH (3 CeK.). 


HO JaTeHTHHI Depwoy ee Onli yBemnyen oO 20—30 cek. HM 3HAaYHTeILHO Upe- 
BLIWaJl BPeMA [leCHCTBUA pas paykKUuTeIA B COCTaBe TeHHOrO. 

B obitax © UTHIaMH 93TO ABIeHHe TaksKe yoasiocb HabstonaTh. U3 15 nruny 
y 12 HaOntogascA NOL CuHTe3 DenHoro pa3sapamutTeraA. Hanpumep, y Bo- 
poun Ne 1 nocae 334, 401 u 420 mpumenennit coorsercTBenno 1-ii, 2-it, 3-i1 
KOMIIOHEHTH He HMeJIM CHTHaNbHOTO 3HayeHHA, HO y THN, Kak WH y KpOWUKOB, 
peak Ha 9TH KOMIOHEHTEI HHOra MpOABIANach (OTCYTCTBMe peakKINH Ha 
3TH KOMMOHEHTH ObIO HeMOCTOAHHEIM). 

B onpttax c coOakaMHM KOMIOHeHTHI WelHoro pa3sqpaxkKutTelA ToTepHan 
CUrHasbuoe 3siayeHve mocse: HepBphiit — 74—86, Bropolw — 291--299 nu Tpe- 
THi — 399—410 npumeHeHnit NOWOeUTeENBHOTO WemHoro pa3zlpakuTessA. 

B Hawux ombiTax c WaphHaHaMH raMafpWiaMu Tak 7Ke, Kak Hi B ONYyOINKO- 
Bannon padote I. UW. Uupkosot (1949), orcytcTBue curHatbioro 3HayeHHA 
KOMIOHEHTOB LeNHOro pa3spaxKuTeiA pH UX M30MpoBanHHOM NpumMeneHun 
HaOmozanoch Hocse 30—60 npHmMeHeHHi DenHoro pas paxKurTesaA. 

IlorepH chrnamdbHoro 3HaveHHA KOMIOHEHTaMM WenHoro pa3sq_paxKutTesA 
B ONbITaX C phOaMH HM YepelaxaMH HacTyNasa TOKO ocue BEIpasoTKH Aud- 
PepeuluUpowauiA WemHbIX pas_pamutTetei, pa3sIMyaIOuLUxXcA WepBLIM, BTOPLIM 
i TpeTbUM KOMNOHeNTaMH, a TakeKe WepecTaHOBKOli uJIeHos. 

B ompttax c ppi6amiu, Kak BHXHO 43 TabANbI HW KUMOrpaMMB (pric. 2), 
HaOsmoyauoch OTCYTCTRHe YCAOBHOrO pedslekca Up W301 poBannom UpuMme- 
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HeHUM KOMMOHeEHTOB Ha POHe CTOHKOM ycroBHOpedieKTOpHOll peak Ha 
Wenuow pasqpaxkutenb nocne 780 covetannit. B onbitax Ke C YepellaxaMu 
HaOofatach IMIUb TeEHeHWUMA K NoTepe CHrHaNbHOrO 3HAaYeHUA OTe bHEIMU 
qileHaMM WemHoro pasqpaxutenaA. Tank, y 3 MoqoubITHbIX 4Yepemax 13 5 nepBhlit 
YUNCH MOIHOCTEIO He MMe CHrHasbHOrO 3HayeHHA Mocue 600—800 npimenennil 
TeNHOrO pasaqpaekuTeIA, BTOPOM WeH TaKske B 3HAYMTeIbHOM Mepe yTpaTua 
CHrHasbioe sHavuenve (IpOABJAT ero Metiee, yem B 40% caryyaer), MW HM y OHON 
M3 0 NOMOMBTHHX yepetax He HaOsOatOch MNOTepu CMrHabHOrO 3HaYeHHA 
TPeTbHM YWIeCHOM WeuHoro paaqpaKhTessA. 

B sToT TepHog, Kora KOMNOKEATE DeNHoro paslpakutera pn Nx 130- 
JAMpOBaHHOM TIPHMeleHHM He BBIZLIBaIH YyCIOBHOped@seKkTOpHOnH peakIun, 
3aMeHa Tay30H HIM NOCTOPOHHUM pa3syparKuTetemM KakoOro-1H60 KOMMOHeHTA 
TeNHOrO pasiparxKHTeIA BLIZbIBata Mcue3svoBeHie ycrOBHOrO pedueKca Ha 
Teno pas(pakutTetb, W TOALKO pa3sqpaKUTedb, B KOTOPOM ObIM B ONpexe- 
J€HHOW WOCeqOBaTeIbHOCTH BCe TPH KOMMOHEITa, BbIZbIBAN yCuOBHOpe- 
Piektopuit orset. Tor dakt, 4To mpicyTcTBHe B CO*xXHOM pa3_paKH- 
Tele KOMMOHEHTA, OKasaBIlerOCH HeeCATeCIbHEIM Ip HM30J1MpOBaHHOM ero 
TIPUMCHeEHUM, ABHAOCh HeoOxOAHMOH MpesMochaKol ANA BHIZOBa yCNOBHO- 
pediekTopuol peak, TOBOPHT O TOM, 4TO B WeHTpaIbHO HepBHOl cucTeMe 
JKUBOTHOFO IPOHZONIIO CHAHTe3HpORaHHe OTMeNIbUbIX PasqpaKuTeseil, cocTaB- 
JIAIOWULAX Welb, B HOBMIM KAaYeCCTBEHHO OTIHYHH OT CBOHX COCTABHbIX UacTCH — 
pa3qparkuteb. 

Takum o6pa30M, Nomywenuble aHHble HOKasbiBawT, YTO y BCeXx Mccreyo- 
BaHUbIX TPyNM #UBOTHEIX Ip IpMMeHeHHH OMHUX HM Tex Ke ToKaszatTesen 
BO3MO?KEH PasIH4HbIM CTeEMeHH aHalu3s WM CHHTe3 CHOMRKHOTO WeNHOrO pas~pa- 
HKUTeIA. ONHAKO B ONLITAX C KpOIMKaMH, NTHMamMu, cobakamu UW o6e3baAnaMH 
Alans HW CHHTes TPEXYICHHHIX NeMHHX pa3sq_paxkuTetei HaCTyNM B pe3syib- 
TaTe TpeHHMpOBKHM yc1oBHOrO pednekca. B onmbitax C 3000THMM KapacAMy 
alasu3 H CHHTe3 MenHoro pa3stpakuteiA HaOmOaIcA NUDIb NWoCHIe BEIpAaboTKH 
AudpepeHiMposorwnoro TOPMOKeHHA MH 3alasqbIBaHHA, 4TO OOMeryano0 OGOpa- 
30BaHHe CIOMKHOTO aHaAIH3a U CHHTe3a WeNHOTO pasapaxkutTelA, a B ONBITAX 
C yepeNaxaMH HaOJIOAaINCh AWMIb OTICIbHIe INpOABIeHHA CHHTeTHMYeCKON 
J€ATEMbHOCTH, WeNOCTHOTO +Ke BOCIIPHATHA CIO7KHOTO pasqpaxkuTesA B TOR 
ope, B KOTOpOH ONO HaOmIOMaIOch y APyrux *KMBOTHHIX, JOCTUTHYTO He 
Opto. Takum o6pa3om, HaOmoqanuch pasiu4MA B CTeMeHH CHHTe3a CIOKHLIX 
pa3sqpaKutTesel, a TaKsKe B CKOPOCTH ero HACTYNAeCHHA, UTO CBUeTeIbCTBYeT 
O OONbUIMX CHHTETHYeCCKUX BO3MO;KHOCTAX y OOslee BEICOKOOPraHi30BaHHLIx 
KUBOTHBIX. [pu sTOM MOZKHO TAKKe OTMETHTL, ITO Ip ONeHKe BO3MORHOCTEe! 
Ppa3IH4HEIX HKUBOTHBIX K aHAIM3y HM CHHTe3y TPeX4IeHHbIX NeEHHIX pa3siparKn- 
Teel M0 yKa3aHHbIM Bbinie MpoOam B OMLITaX ¢ NTHWaMM OMAN ROCTHTHYTHI 
Oonee BHICOKHe NOKasaTeIH, 4eM B OU TAX C KPOMMKAaMM, a B ONHTAX C 3070- 
THIMH KapacAMM OOsee BEICOKMe, 4eM B OMEITAX C YepenaxaMH. 

ITpusegenune B TaOnNe WNdpH ropopaAT 06 sBOTIONMONHHOM CoBepmeH- 
CTBOBAHHHM H3y4aemoro Wpollecca, 0 TAK Kak OHM WpefcraBlAwT cpesuee U3 
NOKa3aTelell, NOMYYeHHX Ha HeOOMbMIOM KONHYeCTBE 7KHBOTHEIX, a IposBe- 
qenvoe B Hameli na6opaTopHu u3syyeHHe MHAMBUAyaIbHOH UsmMeHuMBOCTH 
CBONCTB HepBHEIX Mpomeccos NoKa3aio Gomburyw Baptabum_HocTh CKOpoctTei;t 
oOpasoBanvA pANa peakMli y #NBOTHBIX OAHOrO UM TOrO Ke BUNA, TO MBI He 
MOHCM CUMTATL UX OKOHYATEIbHO YCTAHOBNCHHEIMM HM COBepmeHHO JOCTOBep- 
HBIMH JIA YKa3aHHbIX BUAOB *KHBOTHBIX. 

Mul XoTHM ele pa3 OTMeTHTb, UTO IpuBefeHHEIe B paboTe JaHHLe TOBOpAT 
0 BO3MO}KHOCTH 7KUBOTHBEIX K AHaIM3y HM CHHTesy TpeX4JICHHEIX Welle pasyqpa- 
*muUTeNeH. 
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Bo propoii uacTH Haleii paOoTH MBI BLIACHIII 3HaveHe KOPKOBOLO Upex- 
raBuTebeTBa Se3yCIOBHOrO WeHTpa B CHHTe3€ OTAENbHEIX KOMIIOHEHTOB Iell- 
oro pasjlpaxKHTeA. 

IIpexctaBIAOcb HHTepeCHbIM BHIACHHTb, KAKUM OOpa3soM OCYINeCcTBAAeTCA 
HHTe3 OTCbULIX KOMNOHEHTOB TCHHOTO pa3paxKutentAd, oOpasyloTcaA I 
peMeNIbIe CBA3BH HeENOCpeACTBCHHO MeKLY WeHaMi Nel MW TOABKO DocweqHut 
3 HHX B KOHC4HOM CuYeTe CBAH3bIBaeTCA C Ge3YCIOBHEIM WCHTpOM, HIM B OOpa- 
JBAaHMH CBABeil MexK{y KOMNOHeEHTaMH IIpWHMMaeT yuacTHe Oe3ycOBHbIL 
eurp. Jim 9TorO y HaBnanoB TaMayqpwioB ObIM BEIpaboTaHb WuLeBbIe 
BUrATCJIbUble yCJIOBHHe pedwekchl Ha AByxuleHHy!o Weulb pasqpaKutTesen. 
locie JJIMTeIbHOM TpeHMpOBKH BTOTO ycuOBHOrO pedlAeKca BTOpOH KOMIO- 
CHT Wel IKCTPeHHO CTa NOAKpenATECA OOOPOHUTeEIbHBIM OHe3syCJOBHBIM 
asipaxKutresem. Ha atom done NpimMeHenve ell HO-MpeskHeMy BDI3HIBaJO 
WuleBylo peaKIHiO, a IpHMenHeHve U301MpoBaHHO BTOpOorO KOMNOHeEHTa — 
OOPOHHTeIbITy IO. 

B apyroit cepum onbiToB Mpoussoznnach BEIpaboTKa OOOPOHMTeIbHOrO 
epuekca Ha Depsnlii KOMNOHeEHT MHMeBOl Welw pasyqpaKiurenet. B stom 
yuae 1p Opimeltiennn Bceii Wenu Ha HepB KOMILOHEHT *KUBOTHOe OCy- 
IeCTBIAIO OOOPOHUTeCAbUy!O peakiiio, a Ha BTOpOli — mumesyio. Takum 
Opa3s0M, MepekmoveHMe CHrnaIbHoro 30a4eHHA OHOTO KOMMOHeHTa Helv 
(@ BRISLIBAIO MepeKMOLeHHA 3HayeHHA Apyroro KOMMOHenTa. O_HH M TOT Ke 
AZ paKUTeIb MOC HMe€Tb pa3IHuHOe CHrHalbHOe 3ilaueHlie, B 3aBMCHMOCTH 
T TOrO, KaK OH IIPHMeHAJICA — H300MPOBaHHO HAH B enn. 

OTO yKa3blBaeT Ha TO, 4TO B OOPa3s0BaHMH CBA3M MCKAY KOMUOHeEHTAaMA 
iOAZATeCAbHO IpHumMaeT y4acTHe SOesycnoBUbI Weutp. B npoTHuBHOM ciyyae, 
CH Obl 9TA CBH3b 3aMbIKalach, He BKTIOUaA OesyCNOBHEIM WeHTp, Nepekw0- 
leHHe pedsieKCa Ha OMH 13 KOMMOHeEHTOB elu HoBeK1O Ob 3a coool Mepe- 
«<ioueHMe pedmekca HW Ha BTOpOH. 

CclOBaTeIbHO, OTAebHbIe KOMMOHEHTH! Denu pa3siqpaxutereh IpH wx 
‘HHTe3se OOpa3syIOT KOMOMHANMOHHEIM DeHTp C BKIO“YeHHeM B Hero KOPKOBOTO 
IpeqcTaButTeiEcTBa Oe3sycCNOBHOrO pedmeKca. 
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AKA IWEMMAMNA HAYEK CccP 
TPYbI MUCTATYTA OU3HO.IOPMH um. UW. I. MABJIOBA, vr. VITI, 1959 











K BONPOCY O BJIMAHHYM BEJIVGNHDBI TMOIEBOrO JIOMRKPEMJIEHMS 
HA ROJIM4ECTBO YCJIOBHBIX PE®JIEKCOB B ONbITE Y KPOJINKO! 


A. B. BAPY w HN. KR. CAHN AMEBA 


(JlabopaTopua cpaBHHTenbHO PusMOROrUN BHICIIel HEpBHOM DeATenbHOCTH. 
dapeqyiomuli — Bb. B. [laszop) 


HacronmaaA pa6ota ABIAeTCH 4acTbIO IpoBeyeHHEX B aa0o0paTopun cpap. 
HUTCIbHOH MH3HONOTUM BEICMeH HePBHOM JeATeNbHOCTH UcCHeqOBAnn UC 
H3yveHHiIo AMHAMUKM WBUTaTeMbHBIX UMMEBHX YCNOBHEIX pepleKcoB y 2KH- 
BOTHHX pasiM4IHoro PULOTeHeTHYECKOrO YPOBHA Up MHOTOKpaTHOM Upume 
HelmM B OMBITe YCIOBHHX pa3yqpaxutTenel. 

B uccueqopaHMAx, UpopexeHHHx B mabopaTopuu, 610 o6HapyKeno. 
3TO BCe NOAOULTHHe BUH *KUBOTHEIX (3020THe PLIOKH, KaHapeliku, romy6u 
KpOJIMKU, coOakH WM TaBvaHyl raMaj{pub) CNOCOOHEH B TeYeHHe HECKONBKHY 
WacOB HOApPAL OTBeYaTbh YCAOBHEIMH pediuekcaMM Ha MHOTOKpaTHO UpuMmeHse- 
MH B OULITe OAMH M TOT #Ke YCNOBHE pasqpaxntenb. Ip stom cpeHee 
KOJM4ECTBO YCJOBHEIX pe@AeKCOB B ONITe y 30N0THX pPHOOK koneban0cb 01 
32 qo 88, y Kanapeek or 11 yo 41, y Kponukos or 13 m0 80, y co6ar or 25 ac 
97, a y ramanpunos or 50 go 125. 

BosHukad Bonpoc, B Kakoii Mepe MaKCHMadbHOe KONMYeCTBO yYCJIOBHBIX 
ped@ieKcoB B ONLITe OTpamaeT PYHKIMOHAIBHOe COCTOAHMe BEICHINX OTeEJIOE 
eHTpanbHOw HepBHOH cuctemH. J[1A ero pemenua HeobxonMMO 610 UCCHe- 
HOBaTbh IPH4YNHb! UWpekpamleHuA yCNOBHEHX pedsIeKCOB B ONHTEe. 

Tak Kak KasKUbH ycioBHHit pedmekc nogxKpennanca olpeyeleHHbIM 
KOIMYCCTBOM TMIUM, MO*KHO ObLIO AyMaTb, 4YTO Ipekpamenue ycHOBHEIX 
peakOHi B ONEITe HacCTyNaro BCeCTBMe HachIMeHnA. 

B mpeqeaputenbublx ONbITAaX, HpOBeAeHHEIX Ha KpouMKax (bapy), co6a- 
Kax (“eOnkaH) u o6eabanax (Bonormna), 6x10 oOHapymeHo, uTO HOCHe upe- 
KpalleHHA YCJOBHEIX pe®@ieKCOB Ha MHOTOKpaTHO UpMMeHAeMBI B OTIBITE 
YCIOBHHH pa3iqpaxkutTenb Up elicTBuM Apyroro ycnoBHoro pa3sipaxntena 
M TOAKpenseHMl ero TeM *Ke BUOM HMM sKHBOTHOe BHOBb HaylHalo OTBe- 
WaTb Ha UpuMeneHve paslpayKuTeIA yCNOBHOped@AeKTOPHHIMM peakIMAMnH. 
JleiicrBue aKCcTpapa3paxkuTerA TakoKe BOCCTAHABIUBANO Ha HeKOTOpoe BPeMA 
YCIOBHOpe@AeKTOPHyWO eATeIbHOCTH. 

Ha ocHoBaHHy 9THUX FaHHEIX MOHHO OHIO UpeANONOMUTE, ATO mpek pale- 
He YCIOBHEIX pe@MeKCOB B ONLITe HACTyNanO panee HAaCHIMeHHA %KUBOTHEIX. 
Bonee noxpo6no aToT Boupoc Ha KpomHKax Ob MccneqoBaH B HacToAmen 
paOote, saqayeil KOTOpPOH ABIANOCh MayyeHne saBMCMMOCTH Mey KomWe- 
CTBOM YCOBHEIX pe@JIeKCOB B ONbITe UM BEAMYNHON DuMeBOrO TNo_KpenseHnA. 

GaBHCHMOCTh BEIHYHHEI YCIOBHOTO pediekca OT BeHYNHE 6e3yCOBHOrO 
HoAKperieHnA Ona Uccweqopana B pabotax B. B. Crporanona (1929), 
C. B. Haemosa (1936), H. H. Hoxaruua (1933), Teura (Gantt, 1937), M. H. Iler- 
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roBolt (1937), A. M. Hapaosoit (1941), B. A. Tpommxuna (1945), A. MW. Mara- 
ybrueBa (1947) 1 ap. Bce aru apropH NoKasanu, uTo 4em Gombe 103A TMoe- 
OTO MO[KpelleHiA, TeM OOUbINe BeEIMYHHA YCNOBHOTO CAIOHHOLO peduekca. 

HeckOJbKO HNbIe ZaHHbe Oban MOryuenn C. JI. Jlesunnm (1932) na je- 
ax. W3yaad B3aNMOOTHONICHHA Me?KTY CHOW yCIOBHEIX pa3sqpaaxntener 
| BCNGHHON OesyCNOBHOTO TOKpeleHwA, aBTOP He HaOsIOLaI B3aBHCHMO- 
TH Mex+KTY BeIHUNHOH addekta WM KONMYeCTBOM WoKpeluenua. Han6onee 
HWIbBHbIM pasipaxkitelib BCerfa oOOnanan 6onbmei sBenuannon YCJIOBHO- 
epuekTopHoro spdexta. Kapp (Carr, 1938) raxxe yKa3brBaeT, ¥TO BerNUHHA 
(OK peWeHHA CBepX ONpeeseHHOrO MHHHMYyMa He BHOCHT pa3HUIpl B YCIOB- 
(hi pedekc. 

SaBHCHMOCTh 3Ke MeK TY BeMINHOI NOWAK pelieHuH WM MAaKCHMAJILHBbIM 
(OJMYeCTBOM B ONLITe YCIOBHBIX pe@ieKcos AO paboT, MpoOBOAHMEIX B Hameil 
tabopaTOpuH, paHee He Hcc1eqOBaTach. Mesxxay Tem u3syyeHHe sToro Bompoca 
(MeeT 31laueHHe, TaK KaK IpHeM MHOFOKpaTHOTO IpHMeHeHHA B OLbITE YCNOB- 
(BIX PAas{PaKUTETeH MCHOIb3IOBAICA PAJLOM ABTOPOB WIA UCCMIe_OBANNA xpo- 
im4eCKOrO yrameHvA C NOAKpelmenvem MU wpexera paboTocnocobHocTu Kue- 
‘OK KOPLI OONbMNX Nomymapuii. 


Meronnka 


ODBITH MpoBOsMINch Ha 8 KpouMKax, CaMKaX, B BO3pPacTe OT HOtyTOpa BO ABYX eT 
(0 ABHraTeIbHOK MMUcBOH McTtoquKe (ManuHoscKuit, 1953). 

/[1a BEIpabOTKU YCNOBUEIX pePIeKCOB KpOJUKH WOMeMaNch B CHelHaJbHy!O KamMepy. 

Ilogqaya yCTOBHHIX pa3jlpakuteteil 1 MWMeBOrO NOMKpelNeHHA, a TaKKe perucTpalna 
(CHOBHBIX peP@AeEKCOB OCYINECTBIATUCh ¢€ TOMONIbIO aBToMata. ToKazaTenem YCJIOBHOTO 
sePlekca y KPpOMHKA CULYKUAO Fepranbe 3y6amu 3a KOMbUO. 

B KavecTBe YCOBHOTO pa3sipaxkKutTelA IpHMeHAICA TOH 3ByKOreHepaTopa C YacTOTO! 
000 rij H rpomkocTbio 75 46, KoTophili ZelicTBoBan 10 ceK. ¢ nHTepBasOM B 2 MHH. Besyc- 
[OBHOE HOMKPeHIeCHHe MOMaBaNOCh He pakec O CeK. OT Hayaa AeMCTBMA yCOBHOTO pa3- 
(paxKHTeIA. OnbIT Tpekpamjasica Doce Toro, Kak Kpomuk 6 pa3 os pA He OTBEYa ABH- 
‘aTEIbBHOH MMMeBOH peaki{veli HA YCNOBHBI pa3qpaKutTesb. BesycoBHHIM oKperiie- 
IMeM B JeTHeEH CepHM OULITOB CAYKUIM AMCTbA OLYBaHIMKa DopuMAaMN no 3.5, 7 m 14 4, 
( B 3HMHel CepHi — HaTepTad MOpKOBb (BemMYHHA Hopi 1, 2, 3 u 7 1). 

/[1H MpopeqeHua 3sTHX HCCIeqOBaHHK OomLMOe sHaYeHHe UMeNO CocTOAHHe NUMEBON 
‘o36yAuMocTu. Ji1A DosepsKkaHHA OTHOCHTeENbHO poBHoro dona MMMeBOTO BO30y+KeHHA 
BI TOMOO pak HHAMBULYaAIbHHM MuMeBoi pannon (40—60 r opca u 25—35 r ceHa), KOTOpHH 
OeclcunBal MOCTOAHCTBO Beca *KNBOTHEX. KpoxHKn B3BeNIMBaMch erKeqHeBHO nepey 
nbITOM. KonebaHuA BeCa Ha MpOTAKCHHH KaKAO cepuu ONEITOB He Mpessrmrann 10%. 


Pe3yipTaTbl OnbITOB 


B meppol cepuu OUbITOB y KPONMKOB U3yyanacb JMHAMMKAa MMMeBEX 
1C3YCOBHHX pedeKcos. 

B teyenve 50 Heli exKeHeEBHO ONpesenAm0ch BecOBOe KONMMeCTBO AUCTHEB 
AY BAHINKa, CbeACHHEIX #XUBOTHEIMH 3a 1 w 2 yaca Kak Cpasy BCeli Nopuue;, 
‘ak H Ip Hosqavye NOpuvAMH B2u 4 rc HHTepBasaMH B 2 MUH., T. e. C TAKUMH Ke 
[HTepBaTaMH, C KOTOPHIMM TOMaBascH yYCNOBHHW pasqpaxutenp. 

Oka3al0cb, 4TO KpOnHKM 3a 1 4ac (BpeMA, B TeYeHMe KOTOpOTO O6HUHO 
[poqomKacA OMbIT) Moexzanu oT 120 no 140 r, a 3a 2 yaca — or 170 no 190 Fr 
[MCTbeB OfyBanHulka. 

[Ip Hogaye 1MucTbeB OyBaHInKa Nopnuamu ws 2u4 rc 2-MNHyTHHMU HH- 
CpBaaMH BbIACHMIOCb, UTO HKUBOTHHe Chea 3a OBIT CTONBKO He NMI, 
KOIbKO HW Upu Woyaue ee cpasy Bceii Nopuue;t. . 

daTeM MBI IpPHcTyNaiM K M3yYeHMIO BaBMCUMOCTH KONMGeCTBA YCOBHEIX 
'ePJEKCOB B ONLITe OT BENMYMHEI NMMeBOFO ToxKpenienna. | a 


R*: 
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OnbITH Ha BCeX KpOJWKax HadnHauch C VoAKpennenna 7 Tr AMCTbeB Oy: 
Banulka (4TO ABIATOCK UWcxo,HEIM). Tlocxe ycTaHoBleHuA OTHOCUTeMBHO 10 
CTOAHHOrTO OHA YCAOBHBIX ped@1eKcoB pu asTOM BelMunHe UuMeBoro Woy 
KpemmennaA (12—14 ombitos) NOpuHA NOAKpelIeHHA UsMeHANACh. 

Ilocne BbICHeHMA CpeqHerO KOTMUeCTBA YCOBHBIX ped@seKcoB Ip HO: 
BOil MOPUMU NoAKpenaenua B Teuenue 12—20 onntToB cHoBa B TeveHne 7—1( 
OMBITOB aBalach HCXOHaA MopyNA NomKpennenua. Takum oOpasom, Tepe; 
KasxKIbIM M3MeHeHieM NOpmun MNWeBOrO HOAKpelMenuA MEL BO3BpaMlatHcl 
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Puc. 1. 3apucuMocTbh KOJNUeCTBA YCJIOBHBIX 
peiekcos B ONBITe OT BCAMYNHE NOopuui MWH- 
MeBoro NOLKpelIenus (NCTA OLyBaHuNKa). 


A — KpommK N 115,565 — Kponmn No 114 n B — Kpo- 
mun Ne 107. Beane cmonaduxu — cpennee KOJMUECTBO 
YCNOBHDIX PePsweKcow 3a ONbIT (yYUPpou nad cmonbu- 
KAaMU — HX INCJIOBaA BENMYHHA); JAULMPUXCEAHHBE 
cmonduru — CpewHee KOJIN4CCTBO CbeTeEHHOrO B BHDE 
NOMKPensIeHNA KOPMA 3a ONbIT, Cmosounu, saumpu- 
XOCAHHRE KACEMOUKAMU, —HKOJINGECTBO KOPMA, CbEeLeH- 
FOrO 3a BpeMA OMNbiTa pH nogayve ero cpasy onHok 
nopuveh 6e3 NPUMeHeHHA YCJIOBHOrO pPas_pamuTesA 
(yuGpo nad HuUMU.— KOJIMYECTBO CbELCHHOTO KOPMa 
Br). Llugipu nod cmors6uxamu oOo3sHaualT BeIMINHY 

NMWesoro NOWKPeNnAeHMA B RaHHOM CepHN ONBITOB. 





K HCXOMHOMYy POHY, © KOTOPEIM H CONOCTABIAIOCh COOTBeETCTByOMee KONMUE- 
CTBO YCIOBHBIX pe*@ieKcOB Ip U3IMeHeHHOM BeTM4uMHe NunleBoro DoAKpelle- 
Hun. Bo Bcex CepHAX OMHITOB CpeAHee KOAMYeECTBO NOMOMKUTENBHIX PeakWUl 
pw ucxoqnoH Dopuun no_kpetnenuA ObM0 OTHOCHTeIbHO MOCTOAHBIM 

Jlauuble 0 3aBMCHMOCTH y KpOAMKOB KOTH4eCTBA YCAOBHBIX pedseKcol 
B OMLITe OT BEMUYHHE UHMesoro NOK penIeHHA B WeTHeM CepuH ONbITOB pH 
Beyenbt Ha puc. 1 (A, B uw B). 

V3 pucyuka BAHO, YTO y BCeX NOMOMITHEX KPONMKOB CpestHee KomMGe 
CTBO YCJIOBHEIX peAeKCOB B ONLITe IPH UCHONL3OBANHM B KayeccTBe IMMeBOr’ 
NOK pelieHnA 3.0 © TUCTbEB OA yBaHUKa COCTABIAIO: y KpouukKa Ne 119 — 
13.7+1.0, y Kkponuxa Ne 107 — 12.8+1.0 u y Kponuxa Ne 114 —12.543.8 

[Ilpu ysennyenun nopyum noyKpennenua B ABa pasa, C 3.0 ROT T, Kom 
“eECTBO YCIOBULIX pedeKCOB B ONLITe He ASMeHMIOCh M COCTaBHIO y Kpoin 
xos NeNe 115, 107 nu 114 coorserctsenno — 13. 5+1.0, 12.3+1.0 un 15.9— 
+1.4, a KomM4eCTBO CheMeHHOrO KpOMMKaMM B Bue NUMeBorO NONK pelLienus 
KOPMA yBeAWUMIOCh BABOe HM COCTAaBIANIO y KpouJMKa Ne 107 83.0+5.0 r 
y Kponuna Ne 115 — 92.0+5.0 wy Kpoanmna Ne 114 — 111.0+9.0r. 

Ilpu qaibHeiimem yBeinieHin MumeBoro NoAKpenienuA C 7 no 14 9r Komu 
YeCTBO YCIOBHEIX peduekcos y KporuKa No 107 cHu3u0ch BABOe M CoOcTaB 
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iano 6.0+1.0, a KouMyecTBO CbeqeHHOH B BUe ToOLKpelieniiaA WHOM He M3- 
{eHWIOCh MO CpaBileHMIO C KOMIMYeCTBOM IMUM, CbeeCHHBIM Ip ToAKpenste- 
IMM ycnoBnoro pasipaxuteia 7 T IMcTbeB OfyBanunka. 

Y mpyx wpyrux nogonpTunx wanmpoTupx, Ne 115 1 Ne 114, ypennuenne nop- 
{uM WMmeBoro HoAKpenienHA c 7 10 14 r TakiKe BLIZBaIO YMeHbmenhe KOJH- 
[ecTBa YCJIOBHBIX pedieKcOB B OMBITe, HO 9TO YMeHbMeHHe OLINO He CTOME 
JObINMM, Kak y KponuKa Ne 107, Mpw sTOM KONHYeCTBO CbejaeMOrO HMH 
3 Be NOAKpeMIeHA KOPMa PaBHAJOCh BECOBOMY KOMMYECTBY MMCTbCB OfY- 
3aHUlIKA, ToeaeMOMy BTHMIH KpOJUKaMH 3a BpeMA OnbITa 6e3 NpuMeneHuA 
yCIOBHOTO pa3aparKuTedA. 

Takum o6pa30M, B pe3ybTaTe JeTHeli cep ONEITOB ObINO ycTAaHOBJeHO, 
ITO Up WopuuAax No_Kpenmenua B J.O uM 7 FT CpefHee KOMMYECTBO YCOBHBIX 
pedleKCOR, OCYHIECTBIACMEIX *KMBOTHBIMM B TeyeHMe ONbITAa, He U3MCHACTCA, 
A, ClefOBaTeIbNO, He 3aBHCHT OT BeMUMHEI OMMeRoro NoAKpensennaA. II pe- 
tpaljeHve yCNOBHBIX peueKcoB Ip felicTBHM yCNOBHOTO pa3aypaKuTedA 
dacTyHaeT IpM pa3siwanoll creenM HachIIeHHA *MBOTHOTO, a MpA TOAKpen- 
nenuu 3.5 r, BO BCAKOM Ciy4ae, 3Ha4uHTeCAbHO paubille HaCbIMeHA, 

[IIpu noxKpensenun xe 14 r uncTbes OAyBaHunKa UpeKpamlenie YCHOBHEIX 
pepueKCOB B OMbITe, MO-BUMMOMYy, CBA3QHO C 3HayMTebHbIM HacbimleHvem 
KPOUMKOB, TaK KaK KOAMYECTBO CbefaeMOro B Bue MWOAKpenseniA KOpMa, 
Kak UpaBW0, ObINO paBHO BeECOBOMY KOMMueCTBY JHCTbEB OLyBaHaNkKa, Moea- 
eMOMY *KMBOTHBIM 3a BPeMA, PAaBHOe MpPOAOMKATEMBHOCTH ONBITA. 

AHaNOTHYHble OMBITH Ob IpoBeseHH B 3HMHHM Depuog Ha Tpex KpowuH- 
KaX, [Ba U3 KOTOPHX y¥aCTBOBAIM MB JeTHMX ONbITaxX, HO Np Apyrom 6e3- 
YCIOBHOM MO/KpeleHuu — HaTepTOH MOPKOBH. Kak uw B Upeabiaymel ce- 
PHM ONEITOB, BHAYae H3yyanach OesycuoBHOpedieKTOpHaN WNMenad AeA 
relbHocTbh. IIoMONbITHHLIM KpOJWKaM JJaBaslaCb MOPKOBb B HeorpalHdeHHOM 
KOMMGeCTBE, H YUHTHBasach Woeqaemocts ee 3a 1, 2.3 n4uaca. Tak Kak OBIT 
npofomKasca B cpefHem 1 yac, TO Hac HHTepecoBada MU WoefaemMocTh riaB- 
HLIM O6pazom 3a 1 vac. 3a oTO Bpema KpomnKM NeNe 115 0 114 noeqanu B cpen- 
vem 122 r mopKosu, a KpomuK Ne 116 — oxono 100 r. 

Ilocne uccreqopaHuv IMmeBsonw BO3sOyAMMOCTH y KpOANKOB MBI MpHcTy- 
HWM K W3YIeHHIO [WHAMUKH yCOBHOpe@seKTOPHOM AeATeIBNOCTH UpH pas- 
NUWUEX NOPUMAX WMeBoro NOLKpelienua. 

B ovtoii cep ONbITOB IPHMeHAIMCh HECKOALKO MeHbINMe NOpuNA Minte- 
Boro HoyKpennenua, B1, 2,3.5 4 77, raaBHbiIM OOpa30M JNA BHACHeHMA 
3ABUCHMOCTH KONIMYeCTBA YCIOBHEIX pe@seKCOB B ONLITe OT BEINYNUEI NMDIE- 
BOrO HOAKpeMeHuA B TeX YCHOBUAX, B KOTOPHIX paHee NPOBOAMINCh HCCHe- 
WOBaHHA Ha BCeX NOMOUHTHHX *KMBOTHEIX, KOr7a OOmee KONMUCCTBO DMT, 
noekaemMoil Ip WoAKpehwennn, O10 3HAYNTeEIEHO MCHBIMMM, FEM KONMGCCTBO, 
oeqaemMoe 3a BpeMA, PaBHOe MpOOMKUTeEIbHOCTH OMIbITA. 

Pe3yabTaTH 3TOi Cepul ONLITOB UpuBexeHsbi Ha PHC. 2(A, Bu B). Us puce. 
2(A u 5) suyuo, 17To Ip yBenM4eHHH NOpMH UuMesoro NOAKpenennA C ir 
na 243.5 Fr KoMMGeCTBO YCNOBHHX pedseKcos B oULITe y KpomnKoB N2Ne 115 
u 116 Malo U3MeHAOCh MU KONeOan0ch B Upeyenax oT 26.3+4.8 Oo 23.24+3.1 
y Kpomuna Ne 115 w or 28.443.6 no 25.1-42.6 y KpomuKa Ne 116, Tora Kak 
KONM¥YeCTBO CbefaeMOrO HMM KOpMa OsarofapA yBenMueHMIO KaxKOu Top- 
uM ToAKpenneuua Bospocno c 26.3 yo 81.2 y kponnka Ne llouc 28.8+4.2 
no 84.5+10.1 y kponuka Ne 116. 

B wasbnelimem DpH yBe1nyenun Nopmun noKpelAeHHA TO 7ry kKpounKa 
Ne 115 naGmofanoch peskoe CHWKeHMe YCa YCNOBHEX pedeKcoB, a KOIH- 
YeCTBO Cbe/eHHOTO MM B Buse UOsKpetuenHvA KOpMa YBeNMUnNOCh JO 


94 r. 
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JTa Ke 3AKOHOMEPHOCTH NabaAaNach My KpomuKa Ne 114 Ip moykKpen 
eHHM MOPIMAMM KOpMa B 3.0 U7 Tr. Kak BugHO Ha puc. 2, B, up NOK pelle. 
HUM 3.5 © cpeywkee KOMM4eCTBRO YCHOBHEIX pedeKcon B ONLEITE y 9TOTO KpouHK: 
cocTaBiano 10.0-+0.5, a KoMMYeCTBO Chefaemoro KopMa (HaTepTOoiT MOpKoBH' 
On110 papHo 54.0+2.0 r. | 

IIpu doyxpensenuu NopyMAMU MOpKoBH B 7 © CpeqHee KOAMYeCTRO YCJIOB- 
HEX pedeKcoB 3a OUT y STOO KpOmuKa MayO H3MeHHOCh (14.7—0.5). 
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Puc. 2. JaBNCUMOCTh KO.IMYeCTBA yCJIOBHEIX pce@-1CKCOB B OIBbITe OT BeIH- 
MHHDE MOP MHMCBOLO TOKpemiennn (HaTepTan MOpKOBB). 


A — xpomik NM 115, B — kponnk M 116 nu B— KpoOJIMH Ne 114. OOosHayuenuA Te Ke 
UTO Ha pric. 4. ° 


TOrAA KAK KOMMYECTBO THI, CheqcHHOH B BUe NOAKpenaenuA, yBemMunTOCE 
TouTn Bysoe (101.54-3.5 r). 

IIpu noxKpenaenuu uopuneit Kkopma B 14 r uncno YCIOBHHIX pedseKcos 
CHA3HIOCR 0 10.4+0.3, a KomMuecTBO chezeHHoro KOPMa YBeJHUHIOCh JO 
122.5++-7.4 r 4 crano paBHo KOJIM4YeCTBY KOPMa, MoeqaeMOMy 3a BpeMA, paB- 
HOe TpOOMKUTCABHOCTH OBEITA. 

M3 lipupefenabx aHHEx mMOMHO 3aKJIOUHTb, UTO H3MeHeHHe BeNMMYWHEI 
Oe3yCHOBHOrO NoAKpennenua B olpeeseHHbIx Mpezenax (1, 2, 3.5, a wHorna 
M 7 r) He BINAeT Ha KOMNYeCTBO YCIOBHBIX pedsekcos, OCyulecTBJIHeMBIX 
UBOTHBIM B ONbITE, HM TOKO Up NoKpenweHun nopunamu s 7 u 147 KomH- 
TeCTBO YCLOBHEIX pepAeKCOB B ONITe HaxO_uTCA B ObpaTHO pono pivoHnasb- 
HOW 3aBHCHMOCTH OT BCIHMUMHEI NoAKpensenna, 

Takum o6pa30m, up cofetanum weiicrsua YCNOBHOrTO pa3qpaKuTedAa 
C HeOOIbMIMMH NO BeMunne HopuMAMH nOoAKpensenuda B 1, 2, 3.5 rapexpa- 
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leHWe yCOBHEIX peseKCOB B OMbITe HaCTyHatO 3HadMTeTbHO paHbule Hacbl- 
[eH KPOJHKOB, a Mp WosKpelieHun NOpMAMM B 7u141r lpekpamenue 
CHOBUBIX ped.1eKCOB, NO-BIIMOMY, ObII0 BbISBAaHO HACHINeHveM. 

OrcyTcTBHe B H3BeCTHEIX Mpeyetax CBA3H MesKy KOAMYCCTBOM YCOBHBIX 

ePICKCOB HM CTCMCHbIO HACHIMeHHA YKABOTHOTO HaO1OMal0Ch HAMM M B OFIBITE 
IipHMeHeHuem KodenHa. Okaza0ch BO3MO/KHEIM noqo6paTb HHAUBHyaubHO 
na Kawgoro u3 8 MNOAOMbITHHIX 3 

pONMKOB Takyo O3y Kodenua, y 
OTOpaH BO BCeX HCIBTAHHAX pe3ko 
‘BEIMYUNBaAa KOAMYeECTBO YCJOBHBIX 
ePIIEKCOB. 

Koei! BBOAMWICA KpouHKaM Toj- 

[OoKHO B BITE HaTpieso-6en30iHOH 13 
onn. Ucnbititpanich o3bl or 5 jo 
6 mr/Kr (03h aHbI B Mepecuete 
fa unctThit Kodewn). Baegenne Ko- 
bevia TIpOBOAHMOCh He yalle OAHOTO 
yagna Bp 12 «nneit. Uccmenosastocn 
3INAHMe Kodenwna Ha KOJMYeCTBO 
/CNOBHEIX pe*seKcoB B OMbITe I Ha 
1oeaeMocTh B TeyeHHe 2 1 4 YacoB 
(OpMa, CAIYKUBMerO MWHMIeBEIM Mo- 
{ pemeHiieM. 

B kayecTBe THIMHYHOTO Mpumepa 
ia puc. 3 (41, B u #) Wpusepenb 
Ne3YJIbTATLI STON Cepuu ONITOB Ha 
spoumne Ne 214. Puc. 3. Bananne pacqenia KopenHa Ha Ko- 

Kak pugHo 13 puc. 3, A, BBewe-  anuccTBo yesoBHEIX peduckcos B onnITe (4, B) 
que KomenHa B jo3e 143 mr/Kr Upu ¥ Ha KonnyecTBO KopMa, MoeacMOro FRMBOT- 
3CeX HCHLITANHAX BEIZhBaO peskoe NEM 38 BPEMA, PaBHut Popo d RET eae 

ounita (6). (Jlanupre 3a 10 ombitos). 
yReINYeNHe KOJMYeCTBA YCIOBHBIX 
pedrexcon R omitte. Dro ynemiue- Ai, cuempumeemme crete care anONcHnN 


THO ; eK- KOdenHa; CmoadURU Cc HAC URAaATL — TO ME NPA 
THe KOUMHeCTBA YCHOBHEIX ped.rek BBeMCHHH KopenHa (IM@pLt Hay cTOMOWKAaMH yKa~ 


SOB MOTO IPONBOITH Kak BCeACT-  BrsawT gosy KodenHa Ha 1 KF KNBOTO Beca HKUBOT- 
Bile IOBLIMeHHA BOBOYRUMOCTIT BbIC- Oe ee cat aye eoenaence: qnaninON 
LINX OT/LEHOB TEHTPAATbHOTL HEPBTOH nea os ond (A088 
SHCTeCMD!, TAK H B pesy.TbTaTe IOBBbI- ykKa3aHa Hajl CTOMOHKaMH). 
MeHHA ClelWasbHO MHMLeBoi BO3by- 
qumocti. Iloatomy B Caexyromeil CepHH ONBITOB MDI N3ydTaIl BAHAIIIE TO Ke 
Nosbi KopenHa Ha WoeqacMOcrTh. . 

Kak sugno 13 puc. 3, 6, qo3a Kodera 13 mr/kr He BEIBhIBata yBemiue- 
HA KONWUeCTBAa KOpMa, ToeqaeMOro KPOHKOM 3a 2 Il 4 aaca, T. e. 3a BPeMA, 
paBioe MpoOKMTeTbHOCTH onbITa. B MoBTOpHOM HCMMTAHHM BIMANNA KO- 
betta Ha KOMM4YeECTBO YCNOBHEIX pedleKcoB B OMBITe, MpoBesenHom mWocwre 
HByNeHIA TeiicrBUuA Kodena Ha Woefaemocth (pric. 3, 8), Onin noryyenh 
Wanible, aHaslorHuible MOMyIeHHHIM Up WpeAblyWX UCHbITAHNAX, — KO- 
denn B Tol we gose 13 mMr/Kr BHIsHBaT yBeIMYeHHe KOWTHeCTBA OTBETHHIX 
peakunit c 20.0+4.7 go 99. 

9Jro yBemnyene KOMM4eCTBAa YCIOBHEIX pepieKkcos B OMbITe Mp MoOBpIIe- 
HUM BO3OYAMMOCTH KOpbl TOMOBHOFO MOBra, BbI3BAHHOM BBeeHieM Komenna, 
MH OTHOCHTeNbHOe MOCTOAHCTBO CpejHero KOUMGeCTBA YCIOBHEIX pePeKCOB 
B OMLITe IPH U3MeHeHIM B yKasaHHbIX BbIMe Npeqestax HoOpmuii MMWeBOoro 
HOAKPCWMeHHA, T. €. OTHOCHTEIbHAA HesaBHCHMOCTh KOMYCCTBAa YCAOBHBIX 
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pe@iekcos OT COCTOAHHA TMM eBOIt BOSOYAHMOCTH, HaOsowanuch TMH Ip 
oOn4dHOL (OTHOCHTeIbBHO IOCTOAHHOH) cpenueil crenenn BOsOys+KeHuA Uy 
meBoro IeHTpa. 

Peske H3MeHeHIIA COCTOAHUA MuMeBoit BOB0YUMOCTH, BbISBaHHBIe KODM 
TeHHeM KUBOTHOTO Hepes OMBITOM HIM rowoaHueM, CyulecTBeHHO usMeHs 
KOJM4eCTBO YCNOBHBIX pedJeKCOB B ONbITe. 3HauUTeUbHOoe yBewyuenne 9Tor. 
KONHYECTBA HadIoLaloch Ip romwoqaHun CpoKoM or 24 yac. yo 7 mHeil (1: 
TayeHua Beca tena ua 10%). B otux onpitax KpounKn WOLyYas TMI 
TOABKO BO BPOMA OUbITA, TO COCTABIAIO B CpeqHeM Io Kanopuitnoctu 20—30°, 
HX HHeBHOrO pallMona; Boa TaBasach No noTpeb 
Hoctu. Ha puc. 4 nokasaHa wnnamMuka usmene 
a HUA KOTMYeCCTBA YCIOBHLIX pedseKCOB B OMLIT 

Ha WpoTaAwenun 7 Aneli HenomwHoro roloqaHna 


5U 


30 Kak BuyHO 3 dTOrO PuUCyHKa, KOMMYECTBO ycu0B 
‘i HbIX pedieKCOB 3a OIbIT yBeuMUNBaNOCcE you 
mocae 24 yacos rouojqannA, HO MocTurano Makcn 

10 MaJIbHBIX BeJIMYHH Ha O-6-ii Renb ronoqanua. II pu 
; | MpoBepke wepes ucTyay cretenu ocspobomne 
Hopma Pie 3 4 5 6-4 HUA GKeTYAKAa OT MUN y KOHTPONbHOrO Kpo- 
fonoéanue IHKa, COBepIeHHO He WouyyaBwlero MUM B Te- 


: ei ee TeHHe STOTO BpemMeHH,' ObII0 OOHapyxeHo, uTC 

a) ae - ; 
as Saas oho HMMe€HHO K O—6-my jHIO meryqoK na 90% ocBo. 
HHX pedekcop B onntax OOMMalcH oT unm. Takum o0pa3soM, Kak pe- 
pH HeuwONHOM TowOfaHun 3YIbTATHI ONITOB C BBeTeHueM KomeunHa M rodo- 
#KMBOTHOTO (KpoaHK Ne 308). annem KUBOTHBIX, TAK H ONbITOB C MOK pelste- 
flo ocu a6cyuucc — nHM onbiToR; HMeM JIciiCcTBUA YCOBHOTO pa3sparxKuTelA pas- 
no ocu opdunam — MaKCMMasbHoe ; 

KOSIMYECTBO OTBETOB B OLEITE. TTHBIMIT MOPYMAMM MMUMt WOKasbIBaloT, 4TO y 
KPOJMKOB MAaKCHMaIbHOe KOJMYeCTBO YCOBHBIX 
pe@leKCoB B OMLITe olpenennerca PYHKUNOHAIbHBIM COCTOHHHeM WeHT pasbHor 
HePBHOM CHCTeMEI, COCTOAHMeM ee Bo30yqumoctn. Ilpu nopnmexnnn BO30y LH- 
MOCTH Kak BCJeACTBHe FOloqaHuA, Tak M pu BBEeHNH Kodenna HaOsopaerca 
YBCINYeHHe KOMMYCCTBA YCJOBHEIX peaKunii. Ipu cpequem ypoBue WM OTHO- 
CHTCIbHOM IOCTOAHCTBE HuMeRoli Bos6yyquMOCTH KOMNUeCTBO YCJIOBHBIX ped- 
HeKCOB B OUbITe B U3BECTHDIX pejeywaX He 3aBUCHT OT BeENNUNHDI TUMeBOTO 
HOAKpeleHHA WM MX Mpekpaulenue HactTyaer BenencTBHe pasBUTHAH TOPMO- 
*KCHUA = 3HATHTeHbHO PaHee HacbieHuA w*uBOTHOrTO. Ha NepBui B3sriagy 
HaHHble, MOyYeHHble HAMM, HAXOMATCA B IpoTHBOpeyMH C pesyibTaTamMu 
HUCCeLOBAHUH PAA ABTOPOB O BANAL BeRUUHHBI NMMeBOro NOAK peneHnAa 
Ha BeIMYHHY YCIOBHBIX pedieKcos, oObACHeHHA KOTOPEIX CBOAATCA K TOMY, 
WTO yReIMYeHHe HOP NNWeBoro NOAKpenNeHUA BEIBEIBAeT OdubINYIO 3a- 
‘PAAKY KOPE rouoBHoro Mosra — noBEMenne ee Bo3sOyqumoctu. A Tak Kak 
B HamMtx ONbITaxX MOBbIMeHHe BOsOyYRUMOCTH KOpbI GObINUX Noy wapun 
COMPOBOHTAIOCh YBOANYEHHeEM KOUMYECTBA YCOBHBIX pe@ieKCoB, TO HM B 3THX 
OMbITAX MOAKHO OLIIO OHKUAATL yBenMyeHUA KOMMUECTRBA pe@eKCOB B ONBITE. 
OmHako oToro He HaOsmOAamocD. 

MookHo YMaTh, 4TO KomN4eCTBO YCLOBHPIX peakKUMH B OUbITe Ip pasHo- 
oOpa3sHbIX BeMYMHAX WMUMeBoro HOAKpPeCIIeHHA 8aBUCMT OT JIBYX Mpoweccos: 
BO-He€PBLIX, OT COCTOHHMA BO30yYQMMOCTH B Hayane onita MU, BO-BTODPBIX, 
OT cTeneHH e€€ CHM+KCHUA IO XOy Hacbhimenua. Llossumenne BO30YAuUMOCTH, 
BHI3BaHHOe OoubiIleli Nopuueii mumesoro HOKpenieHuA, HMBeIMpyerca 





1 Kpomuk no.yyan TOAbKO BOAY B HeEOrpaHHueHHOM KosnuectsBe. 
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B OUbITe OONDUINM CHIKeHIeM BOSOyYMHMOCTH MO xofy olbita BBUpy Oomee 
OLICTPOrO HaCTYIMeHNH OllpeqeeHHOM CTelHeHH HacbiMleHvA. 

ConocTaBiAA WouyueHHble HaMM jlaHHble C pe3sybTaTaMM paOoT, BbIMOJ- 
HeHHMIX Ha APyri¥ +KUBOTHEIX CoTpyqHHKamn J/adopaTopuu CpaBHUTerbHoU 
PHSNONOTHN BLICHIeH HEPBHOM TeATeIbIOCTH UM ONYOAMKOBAHHEIX B HaCTOATIeM 
cOopunke B cratse A. B. Bapy, O. I. Bonorunoit, H. A. Kpacycxoii, EB. B. Jly- 
Kunoii, B. B. Tansosa, H. B. Upasquunosoit, B. MW. Cappany u jf. A. Ye- 
6niKilua,! MO*KHO OTMeTUTH, ITO y PHO WM UTM HaOTOAaIach cTporad oOpaTHoO 
IpoNopUMOHANbHAA BaBUCHMOCTh Me*KAY KOUMYeCTBOM YCOBHEIX pedeK- 
COB B ODBITe H BEANYMHO MMMIEBOrO NOAKpeleHHA, a CJleqOBaTeIbHO, MU Wpe- 
Kpallenne peakuii B KayKJOM OMbITe y 9THX *KHBOTHBIX HacTyMao BeLEA- 
cTBHe Hacbimenus. B ompitax Ha coOakax MW O6e3bAHAX, TAK #Ke Kak H B Wax 
OMbLTaxX Ha KpOwWKaX, Taka 3aBMCHMOCTD OOHapy7Kena He Oba, HM pekpa- 
WleHHe YCOBHEIX pedseKcoB B ONbITe y 9TUX *KMBOTHEIX pi HeOONPMIMXx 
NOpWMAX MMMenoro NoAKpeNIeHiA HacTyHato pavee HacHINeHIH MN, MWO-BH- 
WMMOMy, ObIO CBAH3aHO C pa3sBUTHeM TOPMO;KeHHA. 
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AMHAMUKA CIIEXOBBIX YCJIOBHbIX PE®JIEKCOB y NABHAHOB 
PAMA{PUJIOB HA @MOHE IMKJIMYECKHX W3MEHEHUIT 
B TWOJIOBON C@MEPE 


H, A. KPACYCKAA xu JI. A. OH PCOB 


(Jla6oparopna cpaBHuTenbnol @usnou0run BEICHICH H€pBHOM AeATeAbHOCTH, 3aBeyIoMmMi 
— . B. Manaos un Jla6oparopua husnonorun nu Watonorun Brcuteli HepBHOM JexTeIbHOCTH, 
saBefyiomuu — @, IT. Maitopos) 


C iepBix eT W3yyeHIA yCuOBHBIX pe@iuekcoB Ha coOakax xopomlo us- 
BeCTHO, UTO ypOBeHb YCOBHOPePIeKTOPHOM JeATeENbHOCTH BTUX MUBOTHDIX 
BeCbMAa 3aBHCHM OT BCTPaJIbHOTO WuKMa, OepeMeHHOCTH MW Jpyrux cocTosunit 
pellpodyKTHBHOrO almapata (Kpanumoscnnit, 1910; Dypcunos, 1922: Poseu- 
Tab, 1922; Kpenc, 1924; Adynanse, 1929: IIpoporos, 1941). B. A. Katunac 
(1955) mposoyinia ecneqoBaHve ycuoBnnrx u Oe3YCNOBHEIX CJIIOHHEIX ped- 
JEKCOB B pasHble NepMOAL! pelipOAYKTMBHOTO UNKIAa y COOaK PasIMUHbIX THMOB 
HepBuOl CCTeMBI, M3 KOTOPOFO BHO, YTO Hakallyte TUK BeITIMHA YCJIOB- 
HBX pePCKCOB y CHAbNMX ypaBHOBeIIeNHNX COOaK CHIMKAeCTCH B ropa3o 
MeHbINeH CTelleHu, 4¥em y cna6uix. Mono AYMaTb, 4TO Ipuannol ray6oKux 
HapymeHul ycOBHOpedreKTOpHO! WeaATembHOCTH cobak B HepHojbl TOPMO- 
HaIbHBIX Tepectpoek (Teuka, OepeMeHHOCTL) sABMAeTCA Mpemme Bcero ue- 
MOCTATOUHOCTL KOPKOBOH pPeryAAWMM WOAKOPKOBLIX OGpasoBantit. 

MbI ne Halu B TNTepaType cxoMuBIx HccIeqOBaHHli Ha MpescTraBuTesAXx 
HPpHUMATOB, a HOITOMY BHIHYKACHD ChelaTh CCLINKY Ha paOoTsl, BEITOMHCIIIIEIE 
Ha coOakaXx, NoNarad, uTO NpHHUNMnanbuan CTOpOHa MeXaHU3MOB peryJiA- 
Wu PYHKUMH y NpuMaTOB U cobak FomMKHA OHITh B M3BCCTHO)I Mepe CXojHOH. 

Kakosa cyybOa pa3iv4HbIx BIOB BHYTPeHHeErO TOPMOKeHHA, TWHaMuKa 
CHeOBLIX MW 3alla3{bIBalouynx YCIOBHHIX pedleKcos na one Bo3spactanua 
MW YBANANHA TOPMOHANbHOWM AKTMBHOCTM UONOBOIL CHCTeMHE — BOTpOCcH, 
KOTOPHe€ *KAYT THaTeIbHOrO M CHCTeMaTHueCcKoro HCcde_OBAHUA. 

Kaabii, KTO CKONbKO-WNOyAb MpomomKITeEAbDHO HaOsojal WoBeqenie 
oOe3bAH, MOF HOBOMBHO CKOpO yOeRUTECA, KaK LOuro ONM YAepRUBAT CEA BI 
Mpomenqmux coournit. U3syyenuio stoi @yHKuunt o6e3nnn NTIOCBAINeCHBI MHOrHe 
ACCATKH Uecreqopanun (Tinklepaugh, 1932; Maiiopos, 1933: Banypo, 1948; 
Pornucxitit, 1948; Boitrounc, 1949; A6Opamoga, 1956). OgqHaKo Bo Bcex 9THX 
padotax He 610 BBIACHeHO 3HAaUeHHA IHTOKPHHHEIX MaKTOPOB, jWeKalINXx 
B OCHOBAHNN IMKINYeCKHX H3MeHeHHM MoNoBoll cuctempl. Pasymeerca, nae 
cooOpaskeniie ocTaeTcH Take B Cle IpHt pasOope B 3TOM acileKTe ucc.leqo- 
Bauuit Il. I. Ummernosa (1907), ©. C. Ppocemana (1909) 4 apyrux,u3yyaBmax 
OCHOBHbIe PUSMONOTMYeCKHe 3aKOHOMEPHOCTH C.1eOBbIX YCJIOBHBIX pedeK- 
COB Ha coOakax. 

CaMKH lapiaHos TaMafpWIOB MMeIOT MeHCTPyaJIbHbIli MK C WepvowomM 
OKONIO 4 Hefenb. ITa GuoNorM4ecKan 3AKOHOMCPHOCTh IPOABIAeTCA MB He- 
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BOJIe, ECA O6C3bAHAM CO3alOTCH HOPMaJbHble YCJOBHA WNTaHHNA WH CoxepKa- 
HMA. Y CAMOK MaBHaHOB TaMapiLOB HMeeTCA y4aCTOK KOMH, KOTOPHIIT BeChMa 
YVBCTBUTCTCH K DOMMIKYAAPHOMY ropMOHy. ITO TaK Ha3sblBaeMaA «momOBAaAA 
Koka» (sexual skin), MoOKpbiBalolllad aHo-renuTalbuylo oOOaacTbh. Hauanom 
NOMOBOTO WIKIA CUNTACTCA elb, B TeYVeHHe KOTOPOrO He 3aMeyeHoO HWKAaKHX 
BHEINHUX Ipu3HaKOB KPOBH Mocre ovepexHoH MencTpyayun. «llomopan Koma» 
B ITO BpeMA OOLIMHO CMOPIeHa WH UMeeT KpaCHOBaATO-lMaHOTHUYHY!O paciBeTKy. 
Ilepuon toon Kpaline HelpoouKNTeTeH (a B pAe CyyaeB ero HeT COBCeM), 
nocse uero HaultnaeTca dasa na6yXaHUH, MOCTHTalollad MAaKCHMAaJIbHOTO pa3- 
BUTHA WpudmsuTeibHO uepes 11—12 Ane. Bene 3a STHM OTeK JOBONbHO 
ONCTpO CllajjaecT, H BeCb Wpowecc 3akan4anBaeTcH BbIeeHnem KpoBu (2—3 
nua) (Zuckerman, 1932a, 1932b; Bourapes, 1933). 

J[u8 OoubIeH TOUHOCTH MbI euM BeCh Tepioy, UpityxaHuA WoTOBOK 
KOM Na Pasy HapacTanHNA UpulyxsocTu nu dasy cnaya (unBomsonm). Kax- 
Wan M3 9TNX Pas MoKeT ObITD YCIIOBHO paculeHeHa Ha 4 NepHoga (oT + 0 
+---+—-+ 4 o6patTno). TakimM o6pa30M, NOAOBOH THK CaMKIL WaBliaka raMay- 
pHaa pasOupaeTca Ha Creqyiouie Pa3E: a) May3a, 6) dasa HapacTaHiA oTeKa 
nowoKoH Kom (oT -- fo +-+--+--), B) da3a NABOMIOMNN OTeKa (oT +--+ +--+ 
yo -+), r) MpexqMencTpyanbuan May3a, 4) MencTpyayusa (M). 

Kpome lMenwlnixchH B WHTepatype anHbrx o6 ocobeHHOCTAX Nopeyenna 
o6e3hPAN B pasubie dasbl WomoBoro muKaa (Zuckerman, 1932a, Tix, 1950, 
Mojip.), Mbl paciomaraeM 31a4HTeIbUbIM KOJHUCCTBOM COOCTBeHHBIX HaOJI10- 
Hewit, Cletanupx Hay o6espanamu B Mncturyte disnonornun um. VW. Il. Tas- 
nopa. Oxa3bipacTcA, MHOriue MOPMbI CTAAHEHX OTHOMeHHH, ypOBeHb THneBoil 
BOZOYJMIMOCTH, J[BUraTeIbHaA AKTIBHOCTb, COCTOAHHe BEICIIel HepBHOI! WeA- 
TENbHOCTH B3ABNCAT OT OpPeeueHiOro COCTOHHHA TomoBorO alMapata. 

B cBoeit padoTe MbI NMOMbITadHch faTb OTBeT Ha BOoIpoc — Kak 6yayT 
M3MCHNATLCA CeROBLIe YCHOBHBIe pe@eKCh OHOLO 3 BUAOB HH3WMX OOC3bAN 
(laBnaHbl raMaj|pUAbl) WO XOY pasBUTuA NoTOBOTO WMKIa. 


Mertroynka 


Jl 1A H3Y4eHHH CNEQOBEIX YC.1OBHEIX peJICKCOB y O6e€3bAH MBI BOCHOIb3I0BaINCh MeTO- 
QUKOll Tak Ha3shIBaCMbIX OTCPOYCHHBEIX PeaKUMii, CHHCTBO MU3HOMOTHYCCKUX MeXAHH3MOB 
KOTOPHIX CO CIEOBLIMH YCAOBHEIMH pedsekKcaMH WoKa3aHo B pabote H. A. IHlyctuna (1956). 

Ilpouexqypa uccaeqoBaHHA 3aKo4alach B pel bABIeHHNH Obe3bAHe, CHeBMel B He- 
SombLUOi KeTKe, TBYX OHHAKOBLIX KOPMYyIUeK, OHA M3 KOTOPLIX Ha BUHAY Y *KMBOTHOTO 
3apAmalach XOpoWo Noexacmoli numeilt. Bpema 3apAgKu Bcerga OBINO 5 CeK., a CAeoOBaA 
nay3a — 2 min. Hla BpeMa cleqOBOH Tay3bl KOPMYIWIKH aKpaHupoBalnch. B Kone cleso- 
BOH May3bl WiomaqKa C KOPMYUIKAaMI! IIpHABUTatach K KleTKe, 9KPaH YMaslAsICA u obe3bAHA 
Moria BbIOpaTh WO6y1I0 H3 AWByX KopMywek. B coy4aae HempaBubHoro BhIOOpa MiomalkKa 
OTOJBHTalach, YTO IpeMATCTBOBaANO BbIPaboTKe ABUTATeIbHOM CBA3H Ha OeccHcTeMHBIli 
Honck. B tTeyenve oubita o6e3bane Npefaarasocsh 10 sapaAgoK. 


Ilonyyennble pe3syibtTarol 


Hamu o6e3pannl — dapu (7 get) nw Kanuna (5 set) — O6L1IM xXopomio 
IIPMpyYeHbI K Mepconady, 4TO upesBblyalino OOerualo MCccTeqOBaHHe. 

Kamina oTsituatach ropa3qo Oonbileli BOs6yHHMOCTHIO H CKIOHHOCTbIO 
K JBHraTCJIbHbIM BCIBIUKAM, HaNOMHNalolulumM HcTepouAHble MpwunagKn. In- 
WleBaH BOZOYAUMOCTH ITOM OOe3bAHBI Obla HeEMOCTOAHHON. Japu, Somee crio- 
KOliHoOe HKUBOTHOe, KAK Ha JKCMePUMeHTe, TAK H B TeYeHHe BCerO OCTANbHOTO 
BPeMeHH UM@Jla JOCTaTOUHy!O WuMeByIO BO3OyYRNMOCTH. 

Bo BpeMA H3yYeHUA CIeAOBEIX YCJIOBHBIX peIeEKCOB JlealOCh BCe BO3- 
MO?KHOE JIA yYPaBHHBaHHA MHOFMX yCAOBMM dKCMepuMeHTa, 4TOOL] M3MeHeHHe 
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PYHKUNONAIbHOTO COCTOHHHA OO6e3bAH B3aBliceo Obl raiaBnhiM oOpa3som oT 
UHKPeTOPHLIX BIMAHM CO CTOPOHEI MOOBOIL ciepnt. 

Bauyy HOBH3HbI BOTIpPOCa MDI He MOIPJIM Orpani4nThcA Iccueq_OBaHWeM 
o6e3bAH Ha MpoOTAKeCHHU TOIbKO CAyyaltHoO B3ATOrTO Wikia. Hak BuO M3 
puc. 1, cocTroHHMe CTeOBLIX YyCJIOBHBIX pedieKcoB y TaBllana TraMajipiisia 
Haruna Obln0 TpocnekeHo Ha IpOTAKeHHH Tpex WMWKIOB NOApPAA, 4TO 3Ha4du- 
TEIbHO MOBLIMAeT FOCTOBEPHOCTh IKCHepMMCHTaAIbHOrO MatTepHasa. Ipemye 
BCero OpocacTcA B 1a3za 3HAYMTeMbHAA CTAONJIPNOCTS B UpOTeKaniill MOMOBHIX 
Kon. O6e o6e3sbanbl OUI BIOTHe 
3]KOPOBLIMK. ITO OOCTOATEIbCTBO OUCHb 
BasKHO JIA HCCWeOBaHUA UMeHHO CJe- 
JIOBLIX YCIOBHEIX pedsekcoB, TO cBoelt 
upupoxe BeCbMa JIaOWIIbHEIX. 

Cpapnenue tpex KpHBhIx pic. 1 
WOKa3bIBaeT, UTO OHH B 3lla4uuTeIbHOK 
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Puc. 1. Cuckospble ycNoBHEIC ped- Puc. 2. CocToxHue cueoBLIx 
1CKChL Ha Powe MONOBOTO WuKIAa y YCJIOBHAIX pedsIcKcoB y Mapuala 
AapiaHa TaMafpuda Nanuna. raMajpHia HKHaluna Ha KaKyou 

To ocu a6cyucc — aTbl OMbITOB HN ashi case WomoBoro YWHKJa. 


NOJOBOrO WUKa; no ocu opdunam — Ko- IIo 

JHYCCTBO TpaBHIbHbIX pelleHnii U3 10 WMKIa; no ocu opdunam — power 
? 

sapAgoK (I, ies a = — TIOSEOBbIX UpaBuJIbHblx pemennit. I—1-ii we, 

Th MPAD). IT —2-h yuna, III —3-i uuna, IV— 

KUKI C XpoHnyeckuM OpoMupoBaHniem. 


ocu adcyucc — da3sbl NOTOBOrO 


Hic Pazbl WHKIa (MeHCTPyalHA HM Way3a) XapakTepM3yIOTCA HaltMCHbILMM KOAM- 
4eCTBOM TIpaBHIbHbIX pelicHul B TeyweHve ONbITHOTO WHA. HeKoropoe cuwKe- 
Hie WpaBWIbHbIxX peakWUMll OTMeyaeTCH TakeKe B TepHoy HanOolbmero oTeKka 
HapyeKHbIX TenuTaiil. 

M3-3a pa3Holl [AUTeENbHOCTH OTAeMbHLIX (as KayKLOro U3 NONOBHIX ITMKJLOB, 
B WpoOFOMKCHHE KOTOPLIX MPOM3BOAUIOCH UCCIeMOBAHHe CIeMOBLIX yCJOBHBIX 
pediekcoB, MBI IpMBOAHM WpoleHTHoe BLIpasKeHue 4CIa UpaBiuibHbIX OT- 
BeTOB JH Karwyoll dase (puc. 2). 

Kpuspe J, //, u JI], coorpetcrBylouiue TakoBhIM 3Ke Ha puc. 1, NoUTH 
HOBTOPANOT O7Ha Apyryh. YaMTHIBAA TO OOCTOATENLCTBO, UTO Halle UCCIeELOBa- 
HMe€ 3aTAHHYIOCbh Ha HECKONBKO MeCAIeB, B TeYeHHe KOTOPHIX PYHKWMOHAIb- 
Hoe COCTOHHMe %KUBOTHEIX HeCOMHEHHO M3MeHAIOCb, 9TA MOBTOPAeMOCTh 
pesybTaTOB OUeHb BarkHa. OueBuytHO, 4TO BHYTpeHHUi (uuKpeTOpHbIi1) 
PakTop, KaK KOMIIOHCHT Cpe MHOFHX yuacTBylOuINx B dopMupoBaHHu 
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olpexeleHnoro ypoBHA KOpKOBOil BOsbyquMoCTH, UMeeT OoAbMoe 3HaueHHe. 
ITO, oNako, He O3HayaeT, UTO BHYTPeHHUi MakTOp CoBepwieHHO He3saBlCciiM 
OT BUA BHeMHelt cpeaqbt. Hamu Onan Mpocme*eHbl CieMOBble yCJOBHbIe 
pediekchl Ha Mone OANOTO H3 WHKIOB (29 Hel), KOTOPH NO BpeMeHH COBMad 
© HaCTYNNeHveM BecelHero HOTeNMIeHHA, Kora OOe3bAHDI WepeBOAUIUCh B WeT- 
Hue BoJbepH. BeweqcTBve 3HAYATeALHEIX KoNe6aHHil TeMMepaTyph Bo3ayxa 
FKUBOTHbIe BPEMeHAMH HAXOAMIUCh TO B 3HMHHX, TO B JeTHUX MOMeIICHHAX. 
B kKakoil CTeleHH ITO OTPa3sHAOCh HA CIeVOBLIX YCMOBHEIX peiekcax, XOpomIO 
BHHO 13 KpuBolt puc. 3 (oTpesoK JH). 

SaBNCHMOCTb YPOBHA KOPKOBOM BO30YMMOCTH OT M3MeHEHHM, Ipoucxo- 
WAMUX B WOMOBOK cihepe, MpocmexeHa HaMM MU Ha WaBwaHe raMaypliue JapH. 
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Puc. 3 Cuefosbhie ycaonniie pedrexchi na Pue. 4. Cneqopne ycJoBHble pedckcH Ha 
mone nosoporo wWnkia y Kaun B CBA3H dove NomoBoro WHKIAa y 3apu. 


C M3McHeHIIeM O6cTaHOBKH. O6o3HayeHHA Te 2Ke, ITO Ha pune. 1, 


O6osHaqdeHHMA Te Ke, ITO Ha pune. 1 MB TeKCTe. 


PesyibTaThl, NOMyYYeHHbIe Ha 3TOM *KHBOTHOM (pyc. 4), THMb B DeTaIAXx oT- 
WWYALOTCA OT ONNCaHHBIX BHIMe. Y Sap, Tak 7Ke Kak WU y HandHHb!, MIMHAMyM 
UpaBMIbUblx pelleniui IpHXOAMTCA Ha Nepwoy Nay3pl. CreqoBatesbuo, noty- 
GeHHble (akThI TOBOPAT He TOAbKO 06 HHIUBUAyaIbHbIX KAaYeCTBAX Heli po- 
SHOKPHUHbIX B3aMMOOTHOMenun y o6e3bAH, HO Ipemye Bcero oTOOpaKaloT 
OuONOruMeCKHe 3AKOHOMePHOCTH 9TOrO BHAA WpUMaTos. 

Jin BbIACHeEHHA MH3MOMOTH4eCKOTO OCHOBAHUA NepwoyMyeckoro KkoJe- 
GOaHNA YCNOBUBIX CICROBLIX pedAeKcoB OLINH IpoBeseHbl CxoWHEe UccTeRO- 
BaHHA Ha ~oHe XpoHMuecKoro OpoMHpoBaHHA OOe3bAH. 

Bpomuctnit Hatpuit (43 pacueta 13.5 mr/kKr Beca) WaBasicA Ha NpoTasKeHnn 
Bcero Tomoporo mukia. Hao OTMeTHTb, 4TO yKe Gepes HECKOJbKO WHel OT 
Hayaia OpoMHpoBaHHA ToBeyzeHne ob6esbAn H3MeHHIO0Cch. Hamuna, Hallpumep, 
3AMCTHO CHM3ILIa CBO JBUraTe@AbHy!O AKTMUBHOCTb, a AOBOMbHO 4acTO JO TOTO 
BOSHHKaBIIMe HCTepOnmOMOOHble UpuTaykKu NouTH VWomHocTbio ucuesain. Jla- 
TCHTHHIii Hepwow ycIOBHO peakiwH yBenuunica B S—4 pasa. 

Mccneyonanne, Mpon3spefeHHoe Ha doHe xpoHMueckoro OpomupoBaHHA, 
WoKasatO 3HAavuTeIbHy!O CTAGUIMZANMIO CIeMOBLIX YCJIOBHEIX pedieKcoB Ha 
NpoTaKenun Bcero Nomoporo yuKna. As puc. 2 (kKpupan JV) suguo, 4To UpH 
OpOMHpoBaHHH KOMMYeECTBO WpaBMIbHbIX pemeHuit KoNeOanoch B Npesemax 
80—90% , CHYMKaAACh TOKO B IpesMenctpyasbHo Nayse yo 67%. ITH WUPpH 
upu cpaspHennn KpuBhlx J, JJ, /J7 u JV Optan HanOonee BEICOKUMH. 

BpomuctTHit HaTpHi, CUeOBATeIbHO, OKA3A ABHO TOMOKUTeIbHOe Mev- 
CTBHe BO BpeMA KpauHux az WWKMa, Kora B KOpe FOMOBHOTO MOBra, MO-BH- 
JIMMOMY, HeT OCTATOUHOTO KOHIECHTPUPOBAHHA HePBHEIX Dponeccos BBuAy 
NOHWKeHHOM Bo3s0yMHMOcCTH. 
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Crayquah *KW3Hb obe3bAH, PeTYIMpyeMaH BPOIKCHHEIMM OTHOMeHHAMH, 
WIM pOKO BK10YaeT B CeOA Webi KOMNIEKC peakOHit, HallpaBJIeEHHBIX Ha B3aliIMO- 
OTHOMeHHe MexKY OCOOAMH pa3zHOrO Toma. #Hu3sHb CTaga WpoTekaer Woy He- 
YCTAHHLIM 1aOTOeCHHeM CaMila, PeraMeHTUPYIOWMM Kak MOMOBLIe, Tak HM Wpy- 
rhe @yHKWuH Bcex ocodeil. Momuo cebe MpexcTaBUTb, 4TO BO3pacTaHHe ypoBHA 
KOPKOBOH JeATCABHOCTH CaMOK B Hepuon, OtaroupuaATHHi AAA chapuBaHnnst, 
HallpaByeHo Ipexkyle Bcero Ha ycTaHoBeHMe HanOoslee ayeKBaTHOrO ToBe- 
ACUMA, BLISbIBAIOM[eETO NO3HTHBHYIO peakItHl0 CO CTOPOHLI BOKaka CTasla. 

PasyMmeeTca, UTO B OCHOBe BCeCTO BTOTO TeKaT Wpemye Bcero BpowmeHHble 
HePBHLI€ M€XAHH3MH, oOecIcuiBalolie pelpoxyKTHBHYH yHKOMIO HU Mpo- 
RouKenne Bua. Unpupnyyanbuoe we agaltiupopanie oOe3bAHEI HallpaBsleHo 
Ha KOUTAKT C BOKAKOM B YCAOBHAX Upe3BbluaHHO CIOMKHEIX MW BECbMa MHaMH- 
YeCKIIX CHTyalW, XapaKTepM3yIOUINX WKH3Hb TaBHaHbero craga (Zucker- 
man, 1932a; Tux, 1950). 

Hano AyMaTbh, 4TO CIOMNOCTh WM MWOBMAKHOCTH CTARHLIX OTHOTIeHHA, 
cocTaBIAlouNe OnomornyuecKkylo KaHBy WoBeeHuA 9BTHX MpenmMymyecTBeHHO 
Ha3seMHbIX OO6eC3bAH, OTPazilacbh TaksKe Ha CBOMCTBAaX HX MO3TOBLIX PyHKIHH. 
BapbuposaHie ypoBHA KopKoBolt BO3OyUMOCTH CaMOK B HepHox pasHoit ak- 
THBHOCTH TIOMOBOH KOPKH OOe3bAH XOPOLIO ONpeweIHAOCh WO COCTOHHUL Cie- 
JOBLIX YCOBHBIX pedJIeKCcoB. 

B cooTBeTcTBHH C MMeIONIMMCA PYHKUMOHAIbHBIM (POHOM HepBHOL CuCTeMbI 
CKa3bIBalOCh ZeCHCTBHe XpoHMueCKH Ha3sHayaBMeroca OpomuctToro HaTpHA, 
NO-BUJIIMOMY, YJly4laBilero MeTabONM3M KOPKOBLIX KJI€TOK, 4TO BHEIHe 
IIPOABAAIOCh ypaBHOBeMUBAHHeM MpOTeKalwlNX B HUX HEPBHBIX Mpoweccos. 

CieyopaTeibHo, Kak MaTepiadbl, WouwyuenHbie panee Ha coGaKkax, Tak 
HN Hanlin, QOOLTHe Ha HH3NIUX O6esbHHAaX, MOPVepKUBANWT HCKIIOUNTeEIbHYIO 
3HAUNMOCTbh MONOBOM HHKpelWl B COCTOAHMM BEICIIeH HepBHOM TeATeAbHOCTH 
7KHBOTHBIX. HecoMHenHo, 4TO OHA HIpaeT U3BECTHYIO POb U B KOPKOBON pe- 
ryAANUU yelopeka, MHOrve HeHpOryMOpasJbHble MeXAHH3MbI KOTOPOTO BeChMa 
ONH3KH TeM, KOTOPHIe M3BeECTHHI Kak IPHCylve BEICHINM 3KHBOTHEIM, B OCO- 
OeHHOcTH o6e3bAHaM. 


BorBorpt 


{. Caejopnte ycnoBHble pediekchl CaMOK WaBMaHOB PaMaj{PUJIOB 3aKOHO- 
MepHO H3Me€HAIOTCH B COOTBETCTBHM C TOJOBLIM I[MKJIOM. 

2. Xpouuseckoe OpomupoBanne oGe3sbAHH cClocoOcTByeT KOHWeHTpPalun 
BHYTpeHHero TOPMO?KeEHHA B Hepvoxbl OOLIMHOTO CHHKeEHHA KOPKOBOHM BO3- 
OyHUMOCTH, 4TO MO BpeMeHH CoBMayaeT Cc (asaMH HaMMeHbIueil akTHBHOCTH 
B HoOBOH cdepe. 
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RK BOTPOCY O POJIA TOJIOBHOTO MOSrA 
B OYHRYUM PA3SMHOSKEHWA Y sKUBOTHBIX 


COOBIQDEHHNE I. HABJIONEHHA HA COBAKAMH- 
CAMKAMH, JIMIMEHHBIMM JACTAHTHDIX PEHENTOPOB 


J. B. JOBAHOBA 


(Jla6opaTopHA HHTepOLeNTHBHHX YCIOBHEIX pepaeKcos. dapexyiomni— 9. lil. Aiipanerbanng) 


VUsyuan BBICIIyIO HepBHy!O AeCATeIbHOCTL coOak, MMMIeHHEIX Nepundepu- 
4eCKUX KOHIIOB UCTAHTHBIX aHamnMsaTopoB (JloGaHopa, 19904a, 19546, 1956a, 
19566; AiipaneTbann, 1956), MBI CRenanu TaksKe HeKoTOpble HaOJIofeHHA Hay 
(yHKIMelH pPasMHO;KeHHA Y STHX JKUBOTHEIX. 

Payom uccaeqopatenelt (Tankun, 1933; A6ynayse, 1936, u Ap.) GINO To- 
Ka3saHo, 4TO OMHOBPeMeHHOe BHIKMIO“eHHe MepndepmueckKux KOHIMOB JUCTAaHT- 
HbIX aHaIH3aTOpOB y CoOak BeeT K 3HAYMTCIbHOMY CHM7KEHMIO TOHYCa KOPEI 
rouoBHoro Mosra. Hapagy c 9THM Ip HocmeyqoBaTeAbUOM, MosdTAaMHOM BBIKIIIO- 
YeHHM 3peHHA, C1yXa WM OOOHAHHA Wocre Nepvora ocmaOAeHuA KOPKOBOU TexA- 
TCJIbHOCTH, CBAZAHHOrTO C BbIKJIOGeHHeM TOTO HIM MHOrO aHalu3aTopa, MBI 
Hada Ip OMpeseteHHbIX YCOBMAX 4YaCTH4HOS UNM MolwoOe BOCCTAHOB- 
leHue yCroBHoOpepleKTOpHOH eATeAbHOCTH, a B PAE Clysyaen — ycumenue 
AHANIUTHUKO-CHHTCTHYeCKOM JeCATeCIbHOCTH OCTABIMUXCA AHANM3ZATOPOB. 

Moko ObO HomaraTb, 4TO MepecTpolika B HepBHOu CHCTeMe *KABOTHBIX, 
JIMMCHHLIX WaCTHYHO BOSMOMHOCTH KOHTAKTMPOBaTb C BHeMIHeM Ccpeon, 
OTpaslTCA U Ha peiiweKcax, CBAZAHHBIX C pasMHomeHuem. Ilo stTomy Bompocy 
u3BecTHO HaOmogeHue C. B. lankuna, caugetenbctBymee 06 OTCyTCTBHM 
KAKUX-IH00 Ipi3HakOB Momosoro BO3s0yMMeHMA Y CaMMa c Nepepe3saHHbimMa 
OOOHATCIbDHLIMH HepBaMa B IpucyTCTBMUM CaMKH, HaxosAmeicaA B Teudke. 
Ilo yanuttm Bpyrkca (Brooks, 1936), NonoBad eXTeIbHOCTh KPOJHKOB CO- 
XpaHAeTCA Tocne yalenuA OOOHATeIbHEIX WYKOBHI, JHYKNIeamuu UM paspy- 
WeHuA CAyxoBoro almapata. 

B aurepatype UMentTcaA WaHHble O MOMOBHIX pedbaeKcaX y MKUBOTHHIX, JM- 
MCHHLIX MeHTPpaAIbHbIX KOHMOB AHaIM3aTOPOB WyTeM YacCTHUYHOM WIM WomNon 
jexoptukayun. Tak, unantpumep, [. Il. Semenstit (1949) ormeuaer orcytT- 
CTBHe KAaKHX-1H00 Ipu3nakos libido y camua 6e3 KepexqHux MOOBMH KOpbl 
OobMIMX No.ymapuit B OpucytcTBum camKu. Y Apyroro cama C AByCTOpOH- 
HUM YalenwemM KOpH 3aqHux Howopan Honymapun . Il. Sexenprit nadntoman 
pe3KoO BbIparkeHHoe WouoBoe Bos0ywtWeHue Cc apeKmMeH. OT cama WM CaMKi 
6e3 KOpH OANOrO HoMymapua yalocb NomysutTb MoTtomcrTBo. ABrop Hadad 
TakiKe TCYKY Y [BYX MOMHOCThIO FeKOPTUMMPOBAHHbIX CAaMOK M Jake coitus 
OHO U3 HX C HOpMasbHEIM camioMm. IlotomcTBo NomyyeHo He Opblm0, Tak 
Kak BCKOpe Nocue cuyuKn coOaka Norn6ma.! C. MW. Jle6equucnan u VW. C. Po- 


1 Tlocre TOTO Kak cTaTba Ona Chana B HaCTOAMMM TOM, HAM yHaroch HabsAIoZaTh 6e- 
PeMeHHOCTh, pOAb M BCKapMIMBAaHHe DOTOMcTBA y GecKopkKoBonit coOaKkn (Jlo6aHosa, 1959). 
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sentanb (1935) KoncraTHpoBaH y GecKOpKOBOLO CaMIla TosoBoe BOsbyAKeHHe 
Ges OpekKUMit Mo OTHOMCHHIO K HOpMambHoil camKe B TedKe. H. 10. bexeukon 
(1957) onucan xopomo betparkennoe libido u nombiTKH K coitus y becKopKo- 
Boro KOTAa, a TakeKe Cy4all ONMMOOTBOPeCHMA ACKOPTHIMPOBAHHLIM KOTOM 
KOWKH, JIMMeHHOM KOpbl OHOTO Do.ymapwA rosoBHOrO MOsra. 

B nacrosmem coo6ueHHm MbI KOCHEMCA B OCHOBHOM JanHbix o PynkKqnH 
pasMHOMenhA y coOak-CaMOK, JMINCHHEIX NepidepnuecKuxX KOHIOB SpuTeTb- 
HOrO, CAYXOBOrO, OOOHATeNbHOTO HM BeCTHOYAAPHOTO aHAIMZaTOPOR. Cpon 
HaGIIONCHHA MBI IpoBouIH Hay TpemA camKkamu — Hopkon, TpaBKoi 1 Ka- 
MOH. 

Barniouenve MCTavTHEIX aHasW3aTOPOB TpPOM3BOAMIOCh C MOMOTLbIO 
SHyKealH OOOUX THasHbIX AONHOK, MepepeskKH OOOHATEMPHLIX HePBOB M Ma- 
6H PHHTIKTOMMN. 

Hope kK nauary uccneqoBanna 6bino0 oKon0 7 set. UocrteqonaTenbHocTb 
ollepammit y Hee Oblua cuefyoumen: CHadala IpOnsBOAMNach sHyKiealnA, 
yepes 35 Heit — Nepepeska OOOHATCIDHEIX HepBoB, Oomee “eM Yepe3s NOI- 
royja — sJaOHPpMHTIKTOMHMA. 

Tpaska (poy. 27 I] 1954) noppepraach oHyKnealMu B /-MeCAYHOM BO3- 
pacte. Uepes 6 mec. y Hee Oba Wpou3BeyeHa Mepepeska oOOOHATEIbHDIX 
HepBosB, Mocue 4vero vepes 3 Mec. — AaOMpHHTIKTOMHA. 

Y Kamut (pom. 15 VI 1955) Bp 10-mecaunoM BospacTe, JO HacTyINeHHH 
NoOBOrO CO3peBaHHA, ObIO WpoMsBeeHO OFHOMOMEHTHOE BHIKIIOGeHMe 3pe- 
HUA, OOONAHMA, CyXa uM BecTHOYJApHOrO aifnapata. 

Hopkta. [lepsyw teary y Hopku mei 3apeructpuposasn 18 max 1994 r., 
cnycta 5 mec. mocue aa6upuuTaKtomun. Uepes 10 aneit Teka MpepBasacr 
Ha 3 HA, 3aTeM OWATh BOZ0OHOBMAAaCch. [locne Nepephipa Teuka NpofomKa- 
nacb eme 35 ”neii (scero 40 queit). lo 26-ro qua Teuku Hopka He Noanyckasa 
K ce6e camua. Haunnan c 26-ro aqHA DoBpexenne Hopkin W3meniocb: Ha 
26-1 u 28-it nenb OLIN WponsBeseHI 3 BASKM C HOPMabHbIM CamioM. Bese, 
3a NocdeqHel BH3KOH KpOBAHMCTHe BbIeIeCHHA U3 BUlaraduila Hag WaAIUch 
emle B Teyenue 2 Hexenb. B pesyubtatTe cayakn HacTtylnMsia OepemenHnocrTh, 
npoyomKasmasnca 69 yneit (cuer BegeTcH oT NepBol BAsKH). bepemennoct 
UpoTekata HopMastbHo. Cobaka Upunecda 4 WleHKa, OAMH W383 KOTOPLIX OKa- 
sacn MepTBLIM. IIpu Bbtxoge uuofa u3 Blaramumja Hopka neperppi3zana My- 
HOUND KaHaTHK, pasrpbizada H Cbefala OKOJOMIOAHbI Wy3bipb, Nocae wero 
cpasy Ke HayuHana OOAM3LIBAaTh WeHKa. «PonuTenbcKuity pedaexc y Hopru 
NpoABIAICA B MouuOM oOpeme. Kak M HOpMadbHant CaMKka, OHa YacTO OOMH- 
3bIBaa HICHKOB, OCOOCHHO TIaTeIbHO OONacTbh #KUBOTAa H IpOMe;KHOCTH, 
HAaxoWHa W NepeTackiBasla HX B WIOIDKY, CCH OHM paciomsaIucb Mo K1eTKe. 
Ilenku pocan 30poBhIMH HOPMaNbHO pa3sBlBasHCh WH AOCTHTAM B3IpocsOrO 
coctrosuna. BoocnencTBun Ha #KUBOTHLIX OFIIO WpoweseHo uccse7OBaHNe 10 
MeTOHKe yCIOBHEIX peduexcos. Ax poicitad HepBHaA JeATeNbHOCTh He Ipes- 
CTABIAIA HUKAKHX OTKIIOHEHMM OT HOPMBI. 

Bropaa Teaka navanachp y Hopru 8 mapta 1959 r. (mourn vepes 10 meca- 
weB Mocse mepspon). Uepes 17 gueii camMka OOHapya FOTOBHOCTb K MO0- 
Bomy akty. Baska Gpta Mponssemena Ha 17-1 uw 19-ii aH Teuku. Ha npota- 
KeHMH 16 weil Mocre BA3KH HMeH ele MeCTO KpOBAHHCTHe Blaradutiy- 
linle BLIACICHHA. OOnjad MpomoWKUTCILHOCTh TeUKH Ha ITOT pas CocTaBIATA 
35 quel. Bepemennocrs, pofomxkasmasncs 70 qHeil, 3aKOHUNach O1arono- 
HYYHHIMH powamn. Hopka posusa 3 3,0pOBHIX eTeHLIWell, KOTOPble, Kak H Tep- 
BbI€, PasBUBAIHCh HOPMANbHO M AOCTUTAM B3pocoro cocTOoAHMA. «PosuTenb- 
cKulM» pedsreKkc M Ha BTOT pas NposBAAucA y Hopkn B NowHOH Mepe. 

Tpetba Teuka nactynuna 11 anpapa 1956 r., vepes 10 Mec. nocme BTopoH. 


Q Tpyahr Hucturyta dusnonorun, Tt. VIII 
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KpopaAnucThle BLIZeIeHvA 13 Braranmua HaOmoqanmuch TorbKO 8 mane. Ha 
8-ii enb MouLITKa WpoussecTu cayuKy He yRasacb. 

Yerneptan reuka Opita sapeructpuposana 30 maa 1956 r., 4epes 4.5 mec. 
Mocie tpetbeil. Baska Upon3soguaach 3 pasa (na 16-it uw 17-i1 WH), Wocwze 
WerO KPOBAHHCTHIC BEIeICHHA U3 Blaraiuma Hadsmopanuce eme 5 nneit. 
Odilad NposOKUTeNbHOCTh TeYKH CocTaRIANA 22 mua. Powpt Hactyunan Ha 
60-ii Henb H MpogomKaauch 17 uacos. B HOPMC IPOAOMIKUTCAbHOCTL poor 
y codak KomeOneTCA B Npejenax or 10—15 mun. no 12 yacon (A3HMoB Ht yIp., 
19954). Co6aka ponuaa 5 nenkon, 3 u3 WHx Oban MepTBLIMH, 2 Apyrux noruo6an 
BCKOpe Tocae pomkaennaA. 

Wlaryto reuky Mbt naOatogann yepes 12.5 mec. (18 VI 1957). Ko cenyure 
coOaka OKa3asacb roTosoli na 23-it nenb. Baska Obina Npowuspeyena THAAD H 
(ua 23-i1, 24-11 mw 25-ii HM). OOmad MTpoOMKUTeNBHOCT TeYKU CocTaBAATA 
31 nenb. Gepemennocts npogomnanacn 65 mHen. Hopka poyuna 4 3n0poBhix 
ienKon. Ux pocr wu pasBuTne ne MpexcTaBAAAM OTKNOHeHHI OT HOPMBI. 

Tpasxa. Tlepsas reyka nocae Berkauenna pucTaHTHLx pelentopos 
Haualach y Tpaskn 9 oxta6pa 1955 r. u upofommanacn 21 neub. Ha 7-it, 
10-it, 12-1, 14-it, 17-1, 19-it m 21-ii gam or Hauana TeuKM OBL CetaHbl 10- 
WLITKH WponsbectTH cayuKky. Baska He cocrossmach. 

Bropaa Teuka nactymuna 3 V 1957, uepes 1 rom 7 mec. mocne nepBon. 
Ha 7-ii, 10-ii mw 12-ii HM TeuKH BO MpucytcTBuM cama CaMKa He NpoABIAIA 
MooBoit akTuBHocTH. pu nomsttke cama Mpouspectu caqky cagqusach um 
WOKUNACh Ha Moa. Ha 12-it yeu, Teaku np ucKyccTBeHHOM yoepaHun CcaMkn 
CaMeIl Npouspest akT CoBpoKynnenua. Uepes 3 AHA Teuka MpekpaTumacn, 
OOUlaH eC NpOMOWKUTeIbHOCTL Ha 9TOT pas cocTaBAAma 15 que. B pesyap- 
TaTe CAyYKW HacTynusa Oepemenmuocth. Co6aKka oulenunach na 59-ij ylenb. 
Powusoch 4eTbipe wWenka, OHM Ob HalJCHbl B OKOMOMMOLHDIX CyMKaXx B pa3- 
HbIX yraax KieTKH. Camka He OOHapy?KuBanta NO OTHOWMeHHIO K HUM HUKkaKHX 
MPH3HaAKOB «poMMTeAbCKOrO» pedsekca. OUH meHOK Noru6, Tak Kak He O6bIN 
BO BPeMA OCBOOOAK AEN OT OKOMOMIOMHOI CyMKH, Tpex Apyrux YRaloch clactHu, 
IIpPHMCHHB HCKYCCTBeHHOe [bIxanHe. B yanbueiimem coOaka Momtyckana wWeH- 
KOB K COCKaM, HO NOuTH HUKOra UX ve OOMBbIBana. JA HOpMadbnoro @yHK- 
MHONMPOBAHHA MOYeBOrO NysbipA M KUMeYHMKA y MeHKOB UpHxo_Usoch WBa- 
TpH pasa B ACHb MACCHPOBATh MM HIKHIOI YaCTb KUBOTA HM OONaCTh NpoMenk- 
HOCTH. 

Kama. Bnepspte teruxa y Kamer nactrynuma 19 centaAOpa 1957 r., B Bo3- 
pacte 2 net 3 Mec. H MposomKanacy 17 qHeit. Baska He CocTOANach HN Ha 
{2-if, na Ha 13-i1, 14-1, 16-ii wu 17-i pun TeuKn. 

Ilonpeyem uTor HamumM HaOmonenuAM. 

Tlosegenue Hopkn so Bpema Teukn Onto OObTUIHBIM IA CAMOK B STOT Ite- 
puow, cobaka Okaszalach cHocobHoli K oCcyIecTBIeHHIO HOPMaJIbHOrO TO0- 
Boro akTa, BOCMpOMsBefeHH!O H BOCIHTAaHHIO 3q0poBoro ToTomcTRa. Onako 
NpOMOMKUTCIBUOCTH TeYRH He BCerga COOTBeETCTBOBana HOpMe Ht He G6bima 
noctoAunol. Uepspaa reuka mMponommanacn 45 quel, K CiryuKe coOaka Obina 
roTopa a 26-ii yeub, Bropad Teuka NpoxomKanach 35 mueli, cyuka craga 
BOSMOMHO Ha 17-if Feb, TpeTbA TeUKA MposousKarach Bcero 8 Heil, BABKA 
He COCTOAIAaCh, YeTBePTaA Teuka TMpowomwKalach 22 JHA, BABKA OKaBalaCch 
BOSMOHKHOU Ha 16-it jeub, WATan — una 31-ii yeub, roroBHocTh k OCcylecTRALe- 
HHO MoOBOrO aKTAa COOaKa OOMApyRina Ha 23-ii Weub. HanomauM, uTo B HOpMe 
TeuKka y codak Mpogommwaetca 8—14 qneii (Asumos n up., 1954; Msanos, 
Tponykuit, 1955). 1 comkamenuro, y Hac net cBegeunit oTHOCHTeNbUO Mpojos- 
KUTCADUOCTH TCUKIL H CpOKOB BA3KH y Hopku fo BbIKaONeHUA AMCTALTHLIXx 
peveuTOpoB, HaM H3BeCTHO JININb, UTO COOaKAa OCYIECTBIANA DOMOBOIL aKT 
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1 uTO OepeMeHHOCTL Wausacb y nee 62 ana. Ilocne xe BrrKioueHMA penen- 
opoB Nepsad OepemenHocTb MpoxouKanach 69 gzHe, Bropan — 70, TpeTDA 
| ueTBeptan — 60 queii. B Hopme cpeqnaa mpojomKuTenbHOCTD bepemenH- 
ocTu y coOak 10 ofHMM aBTopam 60, npegex KoneOannit 56—65 gueit (Upa- 
ios, Tponunknii, 1950), no ApyruMm — cpexqHAA DponomKutenpnocTth — 62 
(penen KosteOantit O9—65 aueii (A3uMoB u pp., 1954). 

B otanune or Hopxu Tpaska onxasanacbh necnocoOnol K ocymecTBAeHNW 
(OpMaIbNOrO NOOBOrO aKTa HM «poAuTesbcKoro» pedsenca. [leppan teuxa 
IpomodKasach y Hee 21 jenb, BA3Ka We COCTOAMACh, BTOpas! TeuKa 
WHaacb 15 Aneli, BA3Ka Oba HaCHIbCTBeHHO Mponspenena na 12-ii yleub. 
1B TOM UB ApyroM Cay4ae BHEIMHHe MpusHakKH NomOBOrO BO3Z0y7KTeHHA y TpaBKit 
TcyTcTBoBaiu. WpogomnutenbHocTb TeYKM He BEIXOMMIa WaneKo 3a pees bt 
[OPMBI. 

Kama, HeCMOTpA Ha HadWane ToroBoro BO36yxKTeHMA BO BPeMA TCUKH, 
akiKe He CMOra OCYIeCTBUTL MOMOBOH aKkT. O6pamaer na ceOn BHIMAHHe 
iosqHee HacTylenne Mepsoll TeukH y sTOW camKu. B nopme co6aKH mocTH- 
aloT NOJOBOH 3peOCTH K KOHIYy Nepsoro roga #xu3nn. Heppaa reuxa y Kami 
[acTylusa Oonee yem uepes 2 roma. 

IIpn conocTabnennu peayibraToB Habsogennil, npoBenenuBIX Haj| TpeMA 
AMKaMM, 3aCJyHKUBaeT BHAUMAHWA TOT (akT, 4YTO *yHKNHA pa3sMHO;KeHIIA 
oxpannetca y codakn (Hopka), ocymecrBiasmeli 40 BLIKNIOUeHNA WuCTaltT- 
(BX peenTOpoB NOMOBOH aKT HM MpiHocuBniell NoTomcrsno. Y co6aK, mo;l- 
(OMBCPIINHXCH OTTePaIMM (BHKIIOUEHNA pelelTopoB) B eBCTBeEHHOM CocTOSI- 
imu (Tpaska, Kama), @yHkoqua pasMHomenua Hapymaetca. Takum o6pasom, 
MOHKHO WOMaTaTh, UTO CMOCOOHOCTL K OCYMeECTBIEHUVIO HONOBOTO N «pomNTetb- 
‘KOrO» ped@lekcoB y CaMOK, JNMIeHHEIX Depudepwyeckux KoNNOB WHCTaHT- 
IBIX AHAIH3aTOPOB, HAXOAHTCA B 3aBMCHMOCTM OT HpowNOrO xKH3HEHHOFO 
MIbITA #KHBOTHHIX. 

IJononoii pednekc, Kak u BCAKHit Gonee uM MeHee cHOMKHEUT pedseKtop- 
IIH aKT, BKIIOUNaeT B CeO, TOMUMO GesycnOBHEIX, BPOOKMCHHEIX, ene HM Ipll- 
OpeTCHHble yCNOBHOpe@eKTOpHbIe KOMMOHeEHTH. Y KUBOTHOLO, OHAaK TDI 
CyIeCTBUBWerO NONOBON pediekc, pa3yparkeHuA C KOMHOTO, MbIMIeUHOrO, 
‘PHTCMbHOTO, OOOHATEIbHOTO M BKYCOBOTO aHanu3aTOPOB CBABZEIBAIOTCA B TO- 
MAKE OOpasoBanuA HOROH BpeMeHHOH cBasH c GesycrOBHOil MoNOBOl! peak- 
eli. U tenepb Kaxkgbii u3 sTMX pasnpaxuTenett B 6onLMeit uN MenpUeil 
‘TeNeHH YuacTByeT B BOCTpONsBe_eHuM NoONOBOTO pedweKca, pasyMeerca, 
IPH HaInIWN TONOBROH AOMNHAHTH, o6ycroBneHnnoil TOPMOHAIbHLIMU ak- 
‘opaMn, 

DP. I. denensrii (1949), na6mogapmnit reuxy y coéax, ammenunrx WeHTpadb- 
DIX KOHWOB aNaNMsaTOpoB NyTeM 9KCTHpNAanHH KopHt ob6oNx Torymapnii, 
TMeyal Oonee 3HaYNTeIbHOe NoNOBOe BOBbyAKCHHe y caMKN, OCYHIECTBIAB- 
ficH JO ONepaliu NOTOBOH akT, MO cpaBHeHMIo c MepcTRenioi camKou. Ilep- 
‘yl0 CaMKy eMy WasKe yatOch CAYYNTb C HOPMAbHBIM CaMI[OM. 

Hogo6uyto se 3aBNCHMOCTb MUI OTMeTIIN MB OTHOMWEHINI MoTORHX ped- 
ICKCOB y CaMIOR, JNMeCHHLIX spelusa HW oOonAnMA. Y onnoro 13 UNxX Ha6wy0- 
amncbh Npusnarn libido upn cronknoBenuu ¢ m60i coOaKoii, camKoil WAN 
aMILOM OespasqH4HO, y Apyroro onl orcyrcTBoBann. Hepsatii ;.o onepanun 
ONayal BbICOKOH TOUOBROIL BO3O0YUMOCTLIO H He pas TpoOnspojia coitus, 
TOPOH — c 6-mMecAunOrO BO3pacTa BOCMMUTHRaICA B Bunapin Iluctatyra 
LHW pasy iA CYYKH Ne NCMOMb30BaAICA. 

HenosmovkHocTh BOCIpuHUMaTh  3piTemBHBie, 3BYKOBLI€C H 3alaxosble 
ABAPANTCIN Y Hamnx coOak B shayTeCIbNOM CTeNeHN suHMAaeT WosT0ROIt 
1 POMNTCALCKHNY pehAeKch He TONKO HaTYPacIbUbIX, YCJOBUBIX, HO i 6e3- 


3 


os 
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YCHOBNELX paskpakurescit, Mela UM MposBUTECA B TOAHOM OObeMe. ITC 
OOycHOBMNBAeT, MO-BMMMOMy, OTCyTCTBHe y TpaBKa «MaTepuucKoroy ped 
mekca. 

Hapymenie PYHKNUM pasMHO-KeHMA Y AMBOTHDIX, MMMeHMbIX Nepudepu- 
YECKUX KOHIMOB JHCTAHTHbDIX AHaJIH3aTOPpOB, WOMHMO YMCTO KOPTHKabHbly 
(akTopoB, MOET OLITH TaKKe OOYCAOBMeHO IeOCTATOUHOCTHWO B J\CATCAbHO- 
cTH 7Kee3 BIYTpeHHeH CeKpeluit MW B MepBylo o4epeb MOAOBPIX. 


Borsoyp! 


1. Camka, CoBcpimasilad B CBOeH KM3HM MOAOBOM AKT M 3aTeM MOCTeMeHHC 
MMeHHad MepudepuuecKUX KOHIOB [UCTAaNTHBIX aHalM3saTopoR, clocoOHe 
K OCYIUCCTBACHHIO HOPMaNIbHOTO HOMOBOrO AKTa, BOCTIpOHsBeyenulo UH BOC 
TAaMMIO 3OPOBOTO TOTOMCTBA. 

2. Camka, MocTetiecnHo MHUIeHHAaA WepudepwyecKUX KOHIOB /{HCTAHTHBI? 
AHAIM31TOPOB B JeBCTBEHHOM COCTOAIIMM, He CHOCcoOHa K oOCyilecTBICHHK 
HOPMANbHOrO WOLOBOTO aKTA HM BOCIMTAHMIO MOTOMCTRa. 

3. Y camMkH, Woppepruieiica o,NoBpeMeHHOMY BBIKAIOYeHMIO § Mepudepu 
YCCKHX KOHLOB TUCTAHTHbIX aHasusaTOpoB WO HacTyMMeHHA MOLOBOH spe: 
JOCTH, HepBat Teuka MOABAAeTCA 3Ha4dMTeIbHO NosKe, GEM Y HOPMaJbHbI> 
7K BOTHBIX. 
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BUOJIOPUA YCIIOBHOLFO PE®JTERCA 


M. EL AOBAINEB 
(ladopaTopia QH3HOMOPHN H3UINX FKHBOTHBIX. apeflylomall —- M. i. jloGamics) 


Visyyenue sicmeii HepBnoil fexHTebHOCTH #KMBOTHHIX B usOreneTu- 
yeCKOM pALy WpesctapAAeT OOMeM3BECTHBI HMHTepec, OMHAKO BbIACHEHHEe 
HCTOPHYCCKHX MakTOpOB, OMpeseNAIOUIMX Hallpapnsenne ee IBOJIOUNN, sB- 
aAercH, Wowkaryii, ruapnow 3afaueli SBOMIOMMONHHON Musnosorin. bes ana- 
wU13a osTHX PakTOPOB BPAA JM BO3MO#HO HWO3sHanhe Camoro Mporecca. [nasB- 
HeHMUMH pa3sqetaMiH aToil WpoOMeMbl ABIAIOTCH: Msyuenle MakTOPpOB 3BO- 
JUOUNM BLICMeH HepBHOL TeATCIbHOCTH, BLIACHeHHe KONKPeCTHBIX MeXaHi3MOB 
MpHcnoco6senHA B HHTNBMLyaNbHOM pasBHTHM, BO3SHHKINUX B Wporecce 
QBOMIOINN, H ycTaHOBJenve HEPBHON KOOpAHNHANHH *KNBOTHOTO Opranlisma 
Kak MeXaHH3Ma, OCYUICCTBAAIOUICrO NpucnocoOuTesbuble peakIHn. 

Eme Jlamapx u Jlappin o6paTniH BHHMaHve Ha TO, YTO NoBeqenve AKT 
BOTHDIX ABJIACTCA UPe3BLIYANO BaXKHBIM MAaKTOPOM CaMOll IBOJHONNK. Tins 
9TOrO JLOCTATOYHO HAaNOMHNTh pOub paciipeseleniuA BO BpeMelil cyTOUHOH 
MU cez0nnoit HHMEBOH, NOFOBOT HU OXpaHHTeMbHOH ACATeULHOCTH +KUBOTHEIX 
Kak MakToOpa H30NAMNH B Nporecce AitBeprenHiHH BUOB, sHauenne NobewenuA 
B Upomecce NonoBoro no_bopa UT. OQ. I]pucnoco6utTenbuble CBOHCTBa Bua 
H HIJIWBHAYYMa OWeHHBAaIOTCA Ipoweccom oT6opa perme Bcero DO cnocob- 
HOCTH HX K aleKBaTHBIM peakIWWAM MOBeeHHA Up H3MeHAIOULUXCcA OOCTOA- 
TEJIBCTBAX. 

Vismenenie TNopexenint 2KWBOTHOrO OKasbiBaeTCA «DepKoll TpHMepKolD 
K ycnoBnam cymlecTBoBaHHA. Ho menecooOpasnaA peakiiin ToBeleniA BO3s- 
MO?KHA IPH OCTATOUHOM COOTBeETCTBIH BCeX MeXaHH3MOB nmpucnocobsennaA. 
Ilostomy HwamM WpefcTaBAeTcH, YTO paccMOTpeHve IBONIOUNM yCAOBNOTO 
peduekca HeoOXOUMO BeCTH C TOUKH 3penvA ero MpHcnocoOnTebHOrO 3Ha- 
YeHHA JIA DaNHOrO BUA FUBOTHLIX, HOO pasBuTve ero WH ycuomnenue WA 
BTOpHynoe ypomeHve pedicKTOpHOH YIM MOKET B3aBliceTh OT CHCTEMDbI 
BCeX aalTalWNONHHBIX Me@XaHII3MOB. 

Coracno pedsektopnoii teopnu MW. UW. Dasnosa, ycxosupiit pesekKc 
paccmMaTphpacTcA Kak cpejcTBo Nmpucnocobsenna B Ononornn Buyla. ITO 
onpannano, HO ABIACTCH ANIMNb OLHOH CTOpOHOH TMpoOseMbl IBOJIOMUH TNpu- 
CHOCOOJICHILA HUBOTHBIX, 160 CaM YyCJOBHEH pedueke — He TOUDKO cpej- 
cTBO, HO H cueleTBUe NporpeccuBHol sBomtonNN. B 6uonormo AHBOTHOFO 
BXOJLAT BCe cpeleTBa ero DpucnocoOseHnA B HNANBULyaNbHOM pasBuTHn, 
Hakonaicenune HeTopHel pannoro Biya. AnadH3 ANHaMMKI Briclmel HepBHow 
NeATeNbPUOCTH B 3ABICHMOCTH OT OHOMOFHH BUAaA WOKASbHIBAeT, TO CaM YCJOB- 
HEI pedueke jleicTBHTeNbUO NpHnoopetaeT TY MAM WNy!o XapakTepHylo OK- 
packy B 3aBNCHMOCTH OT OHOTOrnyecKOH clemHaITHRaANAM BHA. 
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Rarnblii K1acé PRHBOTHBIX, O6Jaqaloulux He€pBHOH CHCTeMOM, Kak cpenl 
WOSBOHOYHDIX, Tak UW OeCNO3BOHOYHLIX, BAaeeT YCAOBHLIM ped@seKcom Kar 
IPUULMTOM IPHCiocooMeHUA, HO MpOABJeHHe ero OTpauu4ynBaeTcA B 3aBHCHMO 
CTH OT Oe3yCHOBHDIX pedieKcos, UpHoOperenubIx B Mpouecce spomONNH Bua 
Oc.1a6senne ofHoro 43 CBOlICTB BBICHIel! HePBHOM Je@ATeNbBHOCTH HAH OOme}l 
CC POT BKNBUIT BUA B Mpolecce aBOJNOWNM 3aMellaecTcA JIpyruMM Impucwo: 
COONTCIBHDIMH MexXanu3mMamu., Ecan B mupe GecnosBONOdHAIX POb WUCTHUK 
THBHBIX, BPOHKACHHBIX AKTOB 31a4liTe1bHO WpeoOsagacr Hak Mpnobperert 
MPIMH, TO 93TA «HeTOCTAYa> KOMMCHCHpOBatach OTOOpomM 3a cyeT OnICTpHI 
CMCH HOKOTCHHIT, MAaCCOBOCTH BOCIIpON3sBeenuA MOTOMCTBAa, y3KOii CieuHa- 
‘USAC K OrpaHHYeHHbIM YCJOBHAM oRUBHH. Harapit Kmacc sKUBOTHLIX 
subOeBaT CBOIO Chepy OOHTAHUA NepBoHauaENO Ha ypoBHe Mpeska, a 3aTen 
DUsBUBAICH, COBEPIICHCTBOBAICH B COOTBETCTBHH C KOHKpeTHOH cpejor 
OOUTAHIA, 

pa HATHUINT Take Pe3kKuX MOPPoOrMyeCKHX HM avaTOMMYeCKHX pa3- 
UIT KRaskqOrO KilacCa ero ajlauTaluOnuble PyYUKWHOMAIbUbIe CBOIICTBa 
N@pBHOM CHCTeMBI AOcTaTOYNO COBepmMeHN H OTBeYAIOT ero Guosorun. Huecga, 
OTHOCAINAACH K T\pyromy WoreneTuyecKOMy PAY, YeM DO3BOH04HBIe, 06- 
‘la(aCT BCCMH OCHOBHBIMM 3aKOHOMePHOCTAMU BLICIMIeH NepBHOH JeATeAbHOCTH, 
ISBECTHBIMH JIA TMO3BOHOUHBIX KABOTHBIX. OTO ABIAeCTCH NOCTATOUINDIM 
ANOKASATEIBCTBOM TOLO, YTO aanTalMOHHble M€XAaHWU3MBI OKa3bIBaIOTCA CXON- 
HDIMH, Wapalietbuo MW He3aBHCUMO pa3BUBINHMUCA B Ipotecce 9BOIOINN. 
BepoATHO, 9TO MOPMO BOSHUKHYTS Ip Harman oOme#lk IpW4vHHocTH U oO- 
mix akTopos aBotmuun. oaromy mupexcrapraetca, To WpOu3BOAUTh 
CpaBHeHMe CBOHCTB BLICIeil HepBHOit AeATeMbHNOCTH y pa3HbIX KmaccoB H 
BUOB WKUBOTUBIX YHUMULMpOBAHHO MeTOAMKOM ycnoBHoro pedreKca, 6e3 
ONenK CrO pot B CHcTeme HpucnocobmeuuA aHHorO Bua, Kpaline 3aTpyn- 
wiTeipno. [TA aHatu3a dBOMIONUM BEICUIei HepBHO eaTenbHocTH Ipeg- 
CTABIACTCH BasKHbIM I13ydaTb €€ BHYTPH KJlacca, BHYTPH poa, BUA UM Meu- 
RUX TAKCOHOMU4eCKHX CMH Ha ypoBHe usoreveTM4eckoll AuBeprenuunH, 
B UCpaspLBHOH cBxAsHm c dakTopamu opomonund. Hao sameturs, uTo Ha oTYy 
CTOpouy WepBbim OOpaTHaA cepbesnoe Buumanue JI. A. Bupwxos (1955). On 
CoBepImucHHO TWpaBHIbHO MocTaBH RBompoc oO Heob6xoqumMocTH usyyenna 
YCIOBIHUIX pePiekcoB B CBA3H cC OMonOrMei Buga MU GesyCOBHBIMM pedslek- 
CaM, 

3 oTOM +Ke HalpaBICHHH BEIM NccHeqOBRAHNA M MUI C KOUIeRTHBOM coTpyl- 
HUKOB Ha MpOTAKCHUM MOCIeERHUX Wecata set. Ouepugno, uro Guonorn- 
“WeCKaH CHCMUATUZaT CBOUCTB BLICMIeH HepBHOw WeATebHOCTM ocyItecT- 
BAACTCA Yepes CLOMUYIO KAHBY CBAZEIL YCMOBIILIX H Oe3aycnoBitx pedrexcos. 
CeAsb yCHoBubIX M OesycNOBUNIX pedhseKcos OKasLIBACTCA TMHAMMYNOH Kak 
B ONTOreHC3C, TAK H BO BPCMeHM CYTOK H ce3s0HOB rona. 

/leiicrBureatbuo, ycaosubit pedsaexc Kak Mcxalli3M npucnoco6mennA 
BEICTYNACT BHALUTCAbUO To3quee B ONTOreHe3e, Yem GesycaoBNL pedaeKc. 
Ou ABAAeTCH CpCACTBOM Mpicmocotuenua mo3yqnero onTorenesa. Beasycuos- 
Ib pePtekc ABIAeTCA Gostee OOMUM MeXAHN3MOM COXpanenuaA Bujla. Takoe 
ACHEHNC HUCKOTbKO He yMAIACT 31a4veHWA YC.IOBHLIX pedjaeKcos B diusore- 
Nese, HO CTABUT UX B PaAKHP IBOTIOMMOHHBIX AAUTAHOHULIX Opwoopere unit 
KU BOTIBIX, 

buonormueckad cnemnanusanna GesyctoBNEXx wf YCNOBHEIX pedseKcoB 
OKAsbIBaeTCA OecKONHeYHO pasHoodpasuoil M ABAHETCA OTpaxKenueM ucTopH- 
YECKUX B3ANMOOTHOIMCHMH OPravii3ma HW BHeMHell cpexu. B wacrosujee BpemaA 
CINC HCIb3A TOHATb OTHX CAOKHBIX B3ANMOOTHOWMeCHHi, HO ONO ABNeHHe 
BLIPUCOBLIBAeTCA C HanOOUbmelk OTYCTAMBOCTLH. YCNOBHDIM  pedpuekc He 
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ABNACTCH C/IMMCTBEHHBIM MeXaHH3MOM IIpMcIOCcoOeHHA *KMBOTHEIX B OHTO- 
renese. 

IIpucnoco6slenne opranv3Ma B HUANBUyaIbHOM pasBHTHN Ocyimlect- 
B.LACTCH TO Kpaiitieli Mepe JBYMA OCHOBITBIMH NyTAMH: depes aanTallito nel- 
cTBHIO SesyCOBHOrO pasipaxKitera (desycioBnad analTalun) Ww WyTemM 
oOpasonanliA yCuOBHOrO pedjeKca (ycnonnoped@seKTopuad afalramna). Ha 
panHHx CTaquAX olToreHesa, Korma peduekTopHad Tyra alalu3saTOpoB He 
cospesa, Upucnocob1ente opraulsma OcCylMecTBIAeTCAH C MOMOMIbIO 6e3yc~ 
NOBHOH awalTalui K HemocpescTReHUOMY elcTBIMO pasaqpaxKiTeA, JTa 
RATCrOPHA BKTOUAeT B CeOA: PYHKIUNONAILUYy1, cyOcTamNonanbuylo (cTpyk- 
typtityio) WM OMOXHMHGeCKylO afanTariy. Ona ABNAeTCH yHUBepcaIbHOH Kak 
WWI JKHBOTHDIX, TAK HM WIA pactennit. Ho y #MBOTHBIX STH aaltanquounbre 
HPOWCCCH, BCPOATHO, 3HAYNTCIbHO YCOKHEHDI OuarofapA Hasuyiio HepBHOH 
KOOPANMHAHH, T. €, CACTCMHOCTH. 

YecnopuopedickTopuant alalTanyna OCyMecTBIAeTCA C PasBUTHeCM KOOP- 
ANNA JeEATCABUOCTH Opran3ama ywepes VepBITylo ClicTeMY. Oua cnennduuna 
TOMbKO WIA HKUBOTHBIX, HMCIOWINX PasBHTyIO AHATH3aTOPHY!O WeATe.TbNOCTb. 

MowHo IpeqionwaraTbh, YTO SBOJIOIMA MCXaHH3mMa YyCOBNOrO peduekca 
BOBHUKIa B CBH3H C Paszoil aRTHBHOTO NepeMeenWA *AKMBOTHOLO B WpocTpad- 
ctne. Ha MOKOMDINXCH CTAaQHAX, HalpMMep KYKOJKH, IM4MHOUHBIX CTAAMNAX 
OHTOreHe3a, YCIOBHHIT pediekc Kak Mexalli3M IpucnocobseHnA He HrpaerT 
cyijectBenHoit pom. Ero powb B Mporecce IpicnocoOseHuA HaulinaetcA 
C MOMCIITAa OCBOCHHA sKUBOTIIBIM MpocTpaucTBa. 

OuepesnocTh MpoABAeHiA BYX MCXaHH3MOB afallTalu MOKHO Ha OJLIO- 
1aTb MU Wp BEIpadoTKe ycaoBnoro peduekca: CHayala MPOUCXOANT alalita- 
uid K OesyCHOBHOMY AeHCTBIIO pasparxKiTelA, a 3aTeM BCTYMaeT MCXAHM3M 
yenoBnopedsekTopHoro Tpicrocob1enns. 

Tak, B Hammx onbitax c B. B. Cappareesnmm i Bb. [. Mapmunsim y paid 
(1MHb) BLIpadaTLBalcA OOOPOHUTCHbALI YCJOBHbIT bIXaTeIbUbII pemarenc 
ila MOBbLINeHHe TemMMepaTypbl. PerucTpHpoBasoch Ha KHMorpade ABHeKeHME 
KaSepuol KPwMUIKH MW TeMMepaTypublt Wopor, Mp KOTOPOM MpOuCcxOANT 
octanospka JipiskeHuA sKadepHoii KpbimkH. HpaTkoBpemelioe THospinmentte 
TemiepaTyphl CAyKHIO Ge3syCNOBHEIM pa3sparkETcCaeM, a CBT QeKTpPu- 
qecKkoOli AaMMOUuKI! — YCJIOBHBbIM. 

IIpu neppprx 2—3 coveTannAx TeMMepaTypHbIi Mopor paBunaca 23°. 
3aTem 10 Mepe yBeIMYeHNA YICIa COVeTAHHH STOT MOpor MOBPIMTATCA H ylo- 
ceTuran 31—32°, 7. ©. HacTymuna afantrayia K GesycroBnomy ACiiCTBHIO 
remnepatypp. Ilo Mepe Toro Kak ykKpeliAgach BpeMennan CBASB, elicTBue 
YCAOBUOrO CHrHasa cTato offepeKaTh BANATHE OesyCNOBHOTO paslpaKitTesA 
HW octaloBKa WBWKeHHA wmadepHoit KpbINIKH WpoHncxosqWsa MNO yCJOBHOMY 
paslpaKiterio WwpH TeMidepaty pe 14—17° (ra6a. 1). 


TABJIMIA 1 
lamenenne Temuepatypioro nmopora (B rpatycax) B Wpomecce BLIpaooTki 


ALIXATe.ThHOVO YCJIOBILOPO peM1eKca 
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YcHOBHEM pa3sqpakutenb, Kak onpegennn VW. I. [asnos, ects mpey- 
BECTHMK HacTylaiolmMx coOniTnii Bo BHemHei cpegze. Jlo samplkanua Bpe- 
MeHIOH CBA3H elicTByeT Ge3ycAOBHEI alaliraluoHublii MeXaHH3M, a 3aTeM — 
ycrospnopedsektopubii,. Ho ouepnyguo, uto WM ycnroBHLTii pa3sqpaxKuTesb na nep- 
BLIX 9TANaX BHIpaooTKH yCNOBHOTO pedseKca cnoco6eH BHBBIBATb 6esycuoB- 
HYy!O afaltaluio Hepudepuyeckoro peneutopa. [lostomy uponecc Gesycuos- 
HOrO afalTannOHHOrO Me€XaHH3Ma OrpaHWunpaeT TpOABIEHHe «3aKOHA CHIIbD, 
TaK Kak HacTyHewie aantalun K areHTy MO?KeET CHMKATbh CHITY BbIZLIBae- 
MOrO MM BO30y+KReHHA, OTYerO POpMHpoBaHHe WByX O¥VaTOB BosbyaenuA 
CBA3b M@K/Ly HHUMM Oyfer 3ameqasatEcs. A sTO noTpebyer WA ykKpenenna 
ycopnoro pediekca Oouburee ycn0 couetanuit. BecbMa BO3MO;KHO, 4TO pa3- 
HMlla B YNCIe COveTAHHH, HeOOXOWMMBIX JIA UpoABennA uU yK pelennn7 
ycuopnoro pedaekca, OObACHAeTCH He TONBKO CKOpOCTBIO Mponecca KOoH- 
HenTpaknn ovaroB BosbymAennA, HO H W3MCHYMBOCTHIO HaCcTyIeHNA ajlal- 
TAQ B pelenTOpax, BOCIIPHHUMaOMUX BIMAHWA YCIOBUBIX UM OesycnOBHLIx 
pa3slpamnre weir. 

Bosmoxwnen u Apyroi cayuaii, Kora kK OANOMy M TOMY 7Ke YCJOBHOMYy pa3- 
AparxKhrelO y pasHblxX HKUBOTHBIX UMeeTCA BPOMTeHHAA HeEOMMHAKOBAA CTeTeH|p. 
mpucnocoOsenua. Tak, Halpimep, B onbitax P. 10. Hacumopa (1958) numesoii 
YCNOBULI pediekc BEIpaOaTbiBaicA y AByX BYOB oceTpoBLix pHIO cuayasa 
Ha ocpemenHoctTb B 40 atoKc. IIpu atom peructpuposanca noyXxog pron c on- 
Horo yuacTKa aKBaplymMa K ApyroMy — MeCTy yCJOBHOTO pa3slparxKuTenA vn 
NOAKpenseniwA, ITH pHOb GLAM BLIPaMeHbI © AMYHHOYHOFO BOspacTa NO 11 
MCC. B JaOOpaTOpHBIX yCIOBHAX. Okasasocb, uTo Ha ocBemennocTh 40 m0KC 
y oceTpa yCIoOBHbIe pedsekch JOBOJbHO ObICTpO NOABMANCL UM yKpennmucn. 
B ta6.1. 2 yn@ppr BerpaxKaior Kpaiiune KoNeOaHHA CKOpocTH NOABAeHNA H yk- 
pelliennAa pedsekcos. Y crep.Ai we IpM Tex me ycnoBHAX ombrta no 241 
coueTauuA He yaBasocb yKpeNuTb yCNOBHLI pedsaexc. TonpbKo mocue Toro. 
Kak CHU3HIM CHy yC1oBHOoro pasqpaKutens c 40 no 20 moKc, y nee 6ricTpo. 
YKpelMJcH YCNOBHEIW peduekc. 


TABJIHILA 2 


CkopocTh oOOpas0BaHHH {LBULaTeJIbuUOrO MAMLeEBOTO YCJIOBHOrO 
pePickea y O1n3KUX BHLOB OCeTpOBHIX ppid 





(Tio onpram P. IO. Kacumopa) 
Cuda YoudOR- Honnyectho cogeraniii 
R : HOrO paazipa- aa ee 
HW PHObI 7K TH AO HonwseHNH | jo YKpensTeHits 
(3 EOKCAaX) ¥ CJIORHOFO YcuORHOrO 
ee eR ete, Bette pepaenca | _pedaenca 
ee { eee 
| | 
Ocerp ... .| 40 ee eo ee ee | ee 
} 44) 4-— 24 | 78* 
| y 


Crepsjue. 2. | 2) n—10) 





* YKpeCNMICH TOIbKO y OHO pDi6nl. 


IIpu u3yyennu bIxaTeNbHOrO KOMMOHEIITAa OPHeHTUpOBOYHOrO pedseKca 
Ha pasHylO CTENCHb OCBEMCNHOCTH BLIACHHJIOCh, 4TO y CTEPJALH Gonee BLICO- 
Kahl YYBCTBHTeEbHOCTh K CBETOBOMY paajipayKuTemiO, 4emM y oceTpa. CBeronoit 
pa3qpaKiTedb (OCBelenHOCTE 40 W10KC) BHI3LIBal y cTepaAaM OO6oponntesb- 
HbI] pep@leKkc, MOITOMY 3aTPYAHHTeIbHO Obl0 y Hee BLIpAaGOTAaTh ABUraTeIb- 
HbIM HMWeBO yCIOBHDI pediekc Ha BpeLAMMI pasipaxuterb. JTOT upuMep 
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AYRUT WJOCTpaluew TOTO, 4TO IPH OWeHKe CBOUCTB yCOBHOrO pedseKca 

BLIcInNeli HEPBHOM Je€ATeNbHOCTH IPUXOMHMTCA YUMTbIBATh BPOKTeEHHOe 3Ha- 
eHve H30panHoro areHta B KayeCTBe YCNOBHOTO pasipamuteiaA. B mpupoge 
ceTp HM CTepaAAb WMeloT pasinyunylo akonornw. Ileppad — murpanTHaAv 
opMa, BTOpaH — TyBognaA. pu usyyenun cyTOuHOM BepTHKaIbHOW MUI- 
AalUK y CTEPAAM WH OCeTpa OKazaNOCb, YTO NOCMeAHU KPyrsocyTOUHO ABH- 





ST a on 
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SaiMmeMHeH Ue JaMemHOHUe 
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BeptiukasibHax MHAPpallun Y CTCPeALLN B 3ABHCHMOCTH OT CBCTOBOTO peCeKHMa. 


{ -- IPH HOPMaJIbHOM CYTOUHOM pHTMe ocKeulenhsA; b — Up KpyrsocyToyHom ocBeujennn;, 1 — np 
pYrIOocyTOUHOM saTremHneHnni, J -— npn bt pyrsocyTOYHOM OCBELLCHHH GC KPaTKOBPeMeHHLIM 3aTeCMHEHMeM; 
[ —upn yaanenun roa3s y pei6 8B yCcuOBIAX HOPMagbHOrPO pnTMa. Bepxrtas sanuch — WBH?KCHHNA ppl6pl 


BCPXHHX CJOHX AKBAPIYMa, HUaACHAS — Y [Ha akBapyyMa. Buusy yugpasu oO6o3nayeHbl 4Yach! CYTOK. 
Temilepatypa Bomb 15.° 


KeTCH B BEPXHUX HW HIGKHNX CJIOHX aKBapIyMa, HCsaBHCHMO OT OCBeLIeHHA, 
ITC PJAb HE TOWNHMaeTCA B BEPXHVe COM TOMbKO HOUbIO WN Ip 3aTemMHe- 
INH B JLWCBHbIe Yachl (CM. pHcyHok). OnNN WM TOT *#Ke areHT AIA pasubix BUZOB 
L lawke JWIH PasublX CTajLWH OHTOTeHC3a MOMeT UMeTh ONTHMAIbUHOC HW MeccH- 
wibwoe 38Ha4ueHHe. pan! mocseqnero MOryT 3aBHceTb OT HaCc1e;\CTBEHHO 
SAKPCILICHHOH HOPMBE aylanTHuBubtx peaknnii. Mpr He BO3spasKkaecmM NpOTUB To- 
IATHH (ANCKBATHDIXY WH CHealeKBATHDIX»Y pa3slpawKutejell, HO CUHTAeM, UTO 9TH 
‘CPMHHBL He packpbipaioT WX OnosornuecKoro 3auayenidA. Ham KaskeTcH, 4TO 
MW MOFYT ODITh BLIPAKeUb! KOMVECTBCHHO MepOli BLIZLIBAeMOTO IMM BO30yxK- 
[CHHA, CKOPOCTHIO aauTalwi H DUSWIHeCKON XApAKTCPUCTHKOI CIVIL arenta. 
JyeHb BOBMOMHO, UTO ANCKBATHOCTh paslpaKNTetA OMpeseHeTCcA CKOPOCTbIO 
MATOLENHETNUCCKOH HW BPOAWCHHOH agamranun K HemMy. 
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Takum o6pasom, ycuOBHbIli pedauekc Kak cCpeycTBO upucnocobueHnA 
Kak DU3HO0rMYeCKHH MexaHuam OOycaoB.eH Onuonornel Buna. bes 6uonort 
YeCKOH ONeHKM MakTOpoB BHemHei CpexL, Ha KOTOPHe BLIpabaThIBaloTcA yi 
NOBHbIC pePAeKCh, HO MOCMeLHMM TPyHO OWeHUBAT MUTOreneTM4CCKHI ypc 
Bellb BLICIUEH HEPBHOH JeATCAbHOCTH NAHHO! CHCTEMATHYECKOM HAM HOpO;HO 
pyar #*KuBoTHHX. Tem Oouwee HaMBHO HOJaraTb, 4TO OFM BH MIM OH 
Nopofa MO CBOLCTBAM BHICMell HEPBHOM JeATeIbHOCTH MopKeT ObITh THOME 
IA BeoeroO Kaacca. 

/\tHamuka mpoteccos sosbyxazenuA Mm TOpMomenMA OOycuoBNea Orpon 
IthIM KOJHMYECTBOM PaKTOPOB, aHasH3 KOTOPLIX TpeOyer NOCTAHOBKH Crenttas 
Ubx HecreyqoBanun. Ha ocHoBaHHH AuTepatTypuelx M COOCTREHHDIX allHbIx 
MC peCuNCAtO IHMb HCKOTOPHe U3 PAaKTOPOB, ONpeseMAIULHX CKOPOCTH oOpaai 
BAHUA MOTOMHTEMBHOLO WH OTPUAaTeAbNOrTO YCJOBHEIX pedseKcos. 

1. duasentie uw cocrosuue 6c3ycnoBnoro pedsekca, na 6a3e KOTOpOrO BE 
paOaTbinaetcaA ycuosHbii pedaexc (immesoi, oOoponitenbubtit M mo0Bolt 
Kak Mpapnao, o6oponuterbuBi ycropunii pedaekc BitpadaTHIBacTcA 3HauI 
TCAbHO CKOpee, tem MMMeBol. Tlonopoit ycnoBunit pedaekc B ONTHMaABUO 
(ase MOTOBOTO WHKa MOET BLIPAGATHBATLCH 3UAUNTebUO CKOPCe MIMLeEROr 

2. Bospact »MBOTHOrTO M U3MeHeHHe Jannoro Ge3sycnoBnoro pedjexc 
B OHTOreHe3e; TWA MMUleBRIX CCKPCTOPHLIX H IMMeABUrAaTeIbHLIX YCOBHBI 
pePlekcoB Hepuoy, MOBLIMeHHOTO pocTa *KUBOTHOTO CBA3AH © BBICOKOM TI 
IWeBOH BOSOYTHMOCTBIO, YTO HapyilaeT ypaBHOBeMeHHOCTh BO3OYNMTeABHOr 
M TOPMO3HOrO TIpoleccos. 

3. [lonosoil (uk 1 Ce30H roga; ypoBeHb aKTHBHOCTH JHTOK pUnHOll CucTeMp 

4. Cretlenb ajlauTaluu opraun3ma K OesycnoBHOMy HM ycnOBIOMy pa3sape 
KUTCIAM; ONTHMAIbHOe HM MecCHMalbiloe AelicTBHe pasqpamKuTena. 

do. GHayene ananu3aTopa, © KOTOpOrO BEIpLIOaTHIBaeTCH yCuoBHLIit ped 
Ae€KC, B OHMONOTHM UBOTHOTO; CHeltanisallMA anamu3zaTopos. 

6. Buomorua +KMBOTHOrO: CyTOUHH PUTM OMWeBHraTexbHOM HM TOT0BO 
aKTHBHOCTH, XapakTep MHTaHuA (XHU[HOe, BCeARHOe, TpaBOAAHOe), cTAaUBl 
HI OAUHOUNEIH OOpas H3HH, Mp. 

7. Upeqmecrsywuuli o6pa3 xxu3HM B OHTOreHe3e; cTelleHbh TpeHUpoBK 
OCHOBILIX HEPBHLIX Mpomeccos. 

8. Hacnenctsennnle THMOTOrMGeCKHe CBOiicTBa BEICIHeit HepBHOM WeATeI 
HOCTH, XapaKkTepHble [IA MauHoro Bua, MOopomuow rpynunt. 

9. Crenenb JOMecTHKalun suBOTHOrO. 

{0. Tlopoquaa cretuanusaiua Mo MpOkyKTMBHOCTH A LOMALIHUX 7KHBO" 
HbIX, 

{1. Mn3snueckaa cua ycuosHoro HW GesycaoBHOrO pa3sqpaKuTeneit, 

{2. Hpounocth ausHemHoro cTepeoTuta; 3naueniie BHeMHero TOpMos: 

JToT CMMCOK M3pecTHbIX OnoNoriveckux dakTopos, ob6ycaoBANBaIOIH 
IMWAaMUKY YCIOBMBIX pe®ACKCOB, MOHKHO 3HAMUTeEbHO yMUOMUTD. Ax Bans 
Hite M3MeCHACT MILTYKIMOMHLIe OTHOMCHHA M@KAY HepBHLIMH Mmpoucccam 
B KOpe H MOKOPKOBHIX OTWeaX HEPBHOI CHCTeEMBI, N3MeHAeT Me*KICHTpPas 
HBIe OTHOMCHHA I CO3RaeT ONpeeueHublil TOHYC TOMOBHOrO MO3ra. 

Sfecb HeT nNeoOxOANMOCTH KacaTbCH 3NHAyeHNA MeTONMYeCKMX Ipuemor 
BCKPbIBAIOULNX Onouorwio ycroBnoro pedekca. B sToM oTHOMIeHMM MoT 
CKa3aTb, UTO OANOBPeMCHHO C H3yyYeHMeM BLICMeH HepBHOH eATeABHOCT 
B CpaBHUTCAbHO-IBOAIOMHOHHOM Twane MbL uccienyem Ouosornio jannor 
Bua WAH MOpOAMOH rpyMMs, B OcoOecHMOCTH AUHAaMUKY OCHOBIHIX Sesycu0r 
HX pedseKcos. 

B onuirax B. B. Honomapenxo (1958a, 19586) nsyyanuce cBoiictBa BEI 
Wteli HCPBHOH JICATeNbHOCTH y UATH Hoposx kyp (Geanii nerropy, nepBomar 
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ckan, pyccKkad Oenan, OenE MNMMyTpOK M aBcTpanopu). OupeqenAA cuay 
BOZOYANTeMbUOrO Mpomecca 1O BeMMYMHe MaTeHTHOTO Hepwoma ocymectBe- 
HUA yCIOBHOpedseKTOPHOK peak pH MWUneBOH ABUraTe.IbHOM MeTOAHKe, 
OHA Hailla 3Ha4dHTCIbuble MeKNOpORHble pasmuaaA. AutTepecuo OTMCTHTh, 4TO 
OTH PasINUHA OLIN HesbadHTCbilbIMH B HOPMe, T. e. B ONTHMAILHbIX yC0- 
BHAX UCIMBITAHNA; CO3aBaH COOTBETCTBYIOMMe THPYAHOCTH AA NepBHOH ex- 
TOIBUOCTH, Cll yYRaOCb BLIABUTH 6oO7bmiMe pasmuuuA. B ONTHMAIbHBIX yC.10- 
BHAX HCMbITAHNA IH COMepKAHUA Kyp HalOombmaA cnraGocTb BO30yANTeIbIIOrO 
HM TOPMO3HOrO TMpomeccoB OKa3zatacb Y Jerropnosw HW aBcTpasopuos, T. e. y M0- 
pod, pe3skoO OTAHYHEIX TO MpoxyKTuBHocTA (nepBaA — AlitenocKkad, BTOpaA 
61mKe K MACHO), OOMCILY BeICCTB H NoTpeOsenHIO KOPMa 3a CYTKH B pacuete 
na 1 Kr akNBOrO Beca, a TaK#KE NO PARY Apyrux OesycNOBHLIX pedseKcos. 

Henuitauna Ha ciury Bo3s6yquTenbHoro Wpomecca B TecTaxX Cc HepBHoH 
HarTpy3kolt: Wp JeiCTBUH CHIbNOrO NocTOponuero pa3sqpayKuTelA, yBesu- 
NEU UBNYeCKON CHALE TOUOHUTCIBHOTO pasqpaxkHTessA, HACLINeHHI KH- 
BOTHOrO Nepey, ONBITOM — DOKaszaih peskve MeKMOPOMUbe pasinuHA, KOTO- 
phle ABIHIOTCH CTaTHCTHY¥eCKH WocTOBepHIMN (Tab. 3). 


TABJUNMHA 3 


CpaBHATebian X&paKTePHCTHRA YCIOBNOpe@.IeRTO pion 
enTeIbDHOCTH Y KYp J\ByX MOpoy oO Be.IM4HHe 
ped@siekcos (B cek.) 

(IIo onpiram B. B. [LouomapenKo) 




















Loc To- 
reer | eeropm | Sepno~ (nemo 
= eae a 2 Is ee ey eee 
| | 
Buopme........ .{23.3* + 0.67/ 15.3* + 1 3 | 
IIpu rosoganmmu . . . . . | 26.0 + 1.0 26.9 + 1.2 _ 
Ip gevncTBaHa CcHabUOTO | 
nocTopouuero pasapami- | 
T@dH . . et Sees ek 2ei2 2 1.7 99.3 
IT pu yBesanuensit “uswue- | | 
CKOM CH-Ib paspamntess | 12.2 + 3.7 | 22.228 97.1 
Ifpu Hacnicnud : (6.5 < 0.7 i 20.0 + 0.5 9 QQ 4 





* SileCh BEHUNAb pe@ekcoB WMeroT OOpaTHoe 3Hauenue: 
ueM Oo/blue Uupa, TEM aATeHTUbIM WepHo KOpoye. 


Ta *e Cama KapTHHa HMewa MeCTO C xapakTeplicTHKOH Andhepenyupo- 
BOUlOrTO TOPMOKeHHA pH rosomannn. Cradocth TOPMOKEHHA BHIABIIACTCHA 
cKopee H rayOsKe Np NOBRIMeHMM DuneBOn BO3s0yq_MMOCTH — roj0qanun 
KHBOTHOrPO Hepex onpitom. Pa3ssanune B TOABIAKHOCTH HepBHLIX NpoeLleccos 
TAKE BUIABAACTCA Tpit Mepeseake MONORUTEIBHOrO 3HaAyeHNA pas paxkuTetA 
B oTpitiaterbHoe. Hlepenqerka OTpMyaTeIbHOrTO 3HAYeHNA paasy[paxwuTesA 
B UOOKUTCABHOC COBEPUIAeTCA 3UaUNTeILHO Jerue, TaK Kak 9Ta 3aflaya AB- 
adetcH ONONOrHECCKH ajlanTHBHoH, 

B cneutatbublx NCMmbLITAaHHAX XapaKTeplicTHKa BbICMIeH HepBHoOH MeA- 
TENbHOCTH KYP Pa3sHblx TOPO], OKA3SLIBACTCA HACTOJbKO pasIUIHOH, UTO TOTbKO 
CpeAM MATH UCC1CHOBAHHEIX MOPOA MOAUO BCTPCTHTh MpescTaBuresel pa3subx 
«pIOreueTHUCCKHX ypoBiei. Ker oOcneqosaTb OOAbMee YNCIO Nopog, 
ene 6o-lee@ OTAINUAIOMUXCA TO Oe3yCNOBNOH XapakTeplcTHKe, TO, BEPOATIIO, 
pasiooOpasiie CBOTCTB BEICMell HepBNOH AeATEAbIHOCTH OKa3za0Cb Obl ele 
Homee 3ilauitTeibubimM. M3amenunBocTbh 9THX CBOIICTB KacaeTCA He OTpIaHiA 
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a Z - emer cee. 


TeX HIM HHBIX CBOMCTB OCHOBHEIX HePBHBIX Ipoueccos: cunb, ypaBHose- 
Me€HHOCTH MW MWOABH+KHOCTH, a KOMOMHANMM MU cTeleHw MX MposBnenna. 
pu anaau3ze nocneqHux y pa3sHbIx NOpoy Kyp HW HEKOTOPEIX BUOB ppi6 oKa- 
3bIBaeTCA, YTO OHM H3MCHYMBEI Tak 7Ke, KAK HO NOOLIM Apyrum mopdouo- 
THYeCKUM TIpH3HakaM HW PM3HONOrNyeCKMM CBOLCTBaM. B sTOM JerKO MOKHO 
yOequTbcA M3 XapakTepHCTUKH HepBHbIX Mpoweccon y pa3sHbx HOpoy Kyp, 
OpuBpefeHuow B Tabs. 4. 


TABJIMILA 4 


XapakTepHCTHKA NOpO Kyp 10 CBOCTBAaM BbICMel HeEpBHOM eATeILHOCTH 


yer 




















Tlopowpl TJokasatTeJu HepRBAbIx IIPOHCCCOR 

IlepBoMalickan CusIbHbIe WM ypaBIOBeHIeCHHble HEPBHLIC Npouecchl; BLICOKAA NO. 
BUKHOCTh. 

Pycckast Oenan CHIbNbIH BOZOYAMTeEIbHDI Mpowecc; TOpMOsHHlit NPoWecc HeCKOALKO 
cabee; NOABMAKHOCTL xopoulud. 

IlimMyTpoK . . .| Cuibinie, neypaBnoBemenubic, ¢ Ipeodmalannem Bos6yMresbNOro 
Mpokecca; NWOABYWKUOCTR XOpOUtasl. 

Jlerropu . . . .} Cuaduit BosdymTetbHu Upoecc, eme Goree cna6mii TopMosubtii 
Mpouecc (HeVPaBMOLeMeHHOCTh); NOABWOKHOCTh XOpomast. 

Asctpaiopu . . | Caadnili Bosdynre-1buntit mupomecc, ypapuosemenuntit ropMo3ibiM: 


VOABIWDRHOCTh HH3KAsl, 


Tunnanad xapakrepiucTuka CBolicTs BEICWeil HepBHOM JeATesbHOCTH y aTUx 
HOpOX ABJIAeTCH, IO-BAXHMOMY, reHeTM4eCKH OOYCAOBJIEHHOM, Tak Kak OHM 
CO3qaBasHCh HyTeM CKpelluBaHHA UU oTOopa. 

Ecan ke oOcreqOBRaTh MHAMBUyaAbHylO U3MeHYUNBOCTH CBOIICTB BLICMeL 
H€PBHOH NCATEMbHOCTH KAKO M3 NOPOA, TO MO?KHO BCTPeTHTh BeChb PA KOM- 
OuHaynit cBoucTB HepBio FeATeNbUOCTH, XapakTepHblil ATA pa3ubix Nopoy. 
Kaka 13 Bapnalnli storo pana BCTpeyaeTCA C pasHon yacTOTOH. Pacnpene- 
qeHne oTHX BapHanHl B PAY M ABUIAeTCA BLIPaKeHHeM NOpOAHO xapaktTe- 
PHCTHKH. 

B onptrax J. H. Esrenopa (1959) cpapunpanach cuna so3s6ynuTesbHOrO 
potecca y JOMaWHUX W WHKAX YTOK, OlpeseueHHOro NO AAUTeENBUNOCTH #KHROT- 
Horo rumnosa. Wccnenopanue moKkasano0, 4YTO pa3sMax H3MeHUNBOCTH 9TOrO 
CBOHCTBa Y JHKHX YTOK OKa3bIBaeTCH 38HaunTeIbHO MeHbINe, YeM Y JOMANIHHX. 
Bepoatuo, sT0 OODACHACTCA pa3HbIM Koa¢munnentom orbopa, wipesnpy wom 
MAAUBUYaIbHY!O U3MeH4MBOCTb. Y JOMAIWHUX JKHBOTHEIX BO3MO#KHO COxpa- 
Henle Oo1bmero wncia BapHanuit. Uccnegopanne cpoiicts BLcmeli nepBHon 
AeATeIbHOCTH pasHbIX NOpoy Kyp WOKasaso Takwe, yTO y3skocnennaAnsnpo- 
BAHHbIM OTOOp veT¥e FN@depenuupyer ux no SesycuoBubiM pedsekcam, KOH- 
CTHTYWMH H OHOBpeMeHHO NosyepKuBaecr OcoOeHNOCTH CBOICTB HEpBHOl eA- 
TeibHocTn. I1pumepom store sABiAlOTCA DOposH Germ nerropu HM apcrpanopy. 

Mspecruo, 4ro kavkylaf NOposa BHauaTe co3naeTca H3 NeGompHMoli rpynopn 
ocobeil. Mnorga ucxonnol dopmol 6yAyuntel NoporsE cyHUT IMI OLNA OCOOb. 
Iiptt sTom B pxAxe NOKOneHHH UpumMensetca Oun3KoOponcTBeHHOe cK penlunannue 
(uHOpuynnr). B TakoM cayyae BOosMOxNa cryyalinan KoMOuNHAINA cBOiiCcTB 
Se3sycOBUBIX pedsuekcosn co cBoiicTBamn BHIcHicii HepBHOH fleATeIbHOCTH, 
NOCKOMbKY JIMWb MO TepBbIM BesleTCA CO3NaTeIbHLIM OTOOp Nponsnomnteneil. 
Ifoka neT nikakux ocnoBannit cuntaTb, YTO ceueKIMA NOpod Beach co3siia- 
TEIbHO HO CBONCTBAM BbICMelH HepBHOHM enreubHocTHN. Cueqopateabno, TH- 
NWYHLIe CBOHCTBA HOcenneli, xapakTepHOH WIA NOpOAH, MOrIH BO3HUKHYTb 
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nn6o B CHay unoOpuAMAra (IA MerropH H aBcTpanopn), uH00 WMeeTCH KOp- 
pCHATHBUAA 3aBHCHMOCTh Me?Ky Oe3syCIOBHbIMM peduekcamMH H ofpeyeneu- 
HBIMM CBOMCTBAMH BICMeil HepBuol FeatesbHOCTH. Iloka aTOT BOMpoc OCTAaeTCA 
OTK PbITbIM. 

Hopoxpr, HeqaBno cosqaHuble WIM Haxo_AmMecn B Mpotecce ceteKIMH A 
Somee reTeporentiote, OOM{eMOML30BaTeAbHOrO HallpaBlennA, OKaspiBaloTcA 
Somee CHADHLIMH HW ypaBHOBeeHHbIMH MO XapaKTePpHCTHKE OCHOBHBIX HepB- 
HLIx Hpomeccos. Y Hac yKe €CTb HCKOTOPLIC JKCMePHMCHTAIbHbIe OCHOBANNA 
mpeymoraraTh, 4TO rerepo3uc rHOpumqubix Popm B CHJIbHOM cTeneHu OO yc0B- 
HUBaeT [MHaMUKY HepBULIX MponeccoB. Bo3MOKHO, ITO HacdeACTBCHHAA rerTe- 
poreiHocTh y HOBLX Mopos Kyp (MepBomalickan HU pycckKaA Geta) ABIAeTCA 
ONO M3 HpH4WH BEICOKAMX DoKa3aTede# y HX CBOMCTB BLICHIell HepBHOL 
neaterpnoctH. Bosmee BbicoKkanH HacweqCTBeHHaA reTepOreHHOCTh MO?KET obyc- 
HOBANBATb YAYYUIeHHe CBOLICTB BHICHIeH HePBHOM JeATeBHOCTH y BHIMIEHA3- 
BAHHLIX HOBLIX Mopoy. A Tak Kak reTepo3uc y rHOpu_utx PopM MpoABAeTCA 
pesxye Bcero B H3MeHeHHM WMhaMuKH OesyCOBUbIX peddsIeEKCOB, TO MbI Ipey- 
momaraemM, 4To 6uo10rnA ycuoBHOorO pedueKkca ompefetAeTcA reHeTH4NecKH 
odycuopsennoi AMnaMUKoi OesycTOBHEIX pedjeKcos. Yenetuyeckaad oOyc0B- 
JCHHOCTh H3MCHYMBOCTH CBOMCTB BEICHIei HEPBHOM JeATeIbHOCTH OKAa3biBaeTCA 
TakiKe CuoMmneimum OnonornyeckKim akTOpoM. 

Takum o6pa30m, ycrosublit pebaekc B CBOeM MpOABAeCHUM HM OCyMeCcTBIE- 
HMM WaXOAUTCH B 3aBHCHMOCTH OT MaKTOPOB SBOIONHM, Tpeqol pene tA x 
SuonorMio Bua M ero MeXaHH3Mb MptcnocobsenuA. YcNOBHLIM pedieKkc Kak 
OM H3 THX MeXAHH3MOB B 3aBMCHMOCTH OT OMOMOrMYeCKON CHelnatnsalnn 
Bula IpMoOperaeT y Kaxkforo BUa CBoe 3HayeHHe, MeCTO Ht BpeMA weiicTBuA. 
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AHMTAMAKA WWIWEBbIX YCJIOBHBIX PE®JIEKCOB Y IITHIL 
B PA3JIAUHBIE OASbI PEIPOXYKTMBHOrTO HUKIA 


bk. BB, AYKHHA 


(Jla6opaTopua cpaBnuterbnoi dusnosorun BiIcmMci HeEpBHOM AeATCADHOCTH. 
dapeqyioumit — 6. B. Tasaos) 


/lo HacTOAIero BpeMeHH B OTeYeCTBeEHHOII AUTepaType NouTH He HMeetTcA 
paOot, NOcBAMeHHBIX H3y4eHHto YCNOBHOped@eKTOPHON WeATeMbNOCTH NTH 
BCplog UX pasmnomenua. A MewKjly Tem Take UCCTeqOBaHUA erko ocymect- 
BUMBI B 1adOpaTOPHEIX YCIOBNAX MW WeHHOCTh UX WA paspadoTKH mpoOsemb1 
B3alMOMeCHCTBUA BPOKTEHHHX U MALUBUAyaIbHO MpuobperTeHHEIX @opM oBe- 
eH +KHBOTHLIX COBEPIe€HHO O4VeBH AHA. 

Kak W3BeCTHO, B NepvoO pasMHOKeHUA Y BHCOKO OpraHU30BaHUIX 9KHBOT- 
HEIX TNPOABIACTCA Neb PA CUOHKHEX BPOHKTEHHHX peakunit, KOTOpble Kak 
Obl 3aXBaTLIBAIOT BECh OpraHu3M, DOMYHHAA ceGe NO H3BecTHO! CTCHeNH upyrne 
CTOPONbI ero feATesbHOcTH. Bmecte c Tem B 9TOT BAKneLMU WIA #KNBOTNHOTO 
HepvO HUZHW MMeIOT CyMlecTBeHHoe 3HayeHHe M MHAUBYLyaIbHO npnobpe- 
TaeMble peaKUHH — YCAOBHLIe pe@AeKCh, CBAZAHHDIE He TONLKO C CamMosallu- 
TOH MH WOOLIBAaNHeM NHI WA ce6s, NO TaKKe C 3aMlUTOH HW BbIKAaPMINBanhem 
noTomcTBa. Takim o6pa30m, Nepuoy pelpoxyKTUBHOTO Iuka ABISCTCA ne pHo- 
OM HanOosee MHOroo6pasHoll HM Hal paAmeHuoll wRHBHEAECATEIbHOCTH #KHBOTHOTO, 
KOra OpraHli3M BbIHY#KeH MAKCHMAJIBHO MOONINZ0BaTb BCe BO3SMOMHOCTH 
CBoecH HepBuoll CHCTeMEI K TOHYAaliMemMy «ypaBhoBemuBaHUIOy C OK pyKalo- | 
melt cpeqoii. B cBa3H c sTHM Ham TpenctaprAnoce HuTepecHLM Tpocwse- 
ANTh XapakTep ycrTOBNOped@seKTOPHOH FeATeABHOCTH NTUL B TeYeINe BCero. 
HepHnola pasMHOwKennA, T. €. Ha PONE TINTCALULIX, B OCHOBe CBOeil ObesycnoB-_ 
HOpedACKTOpHLX peaknil, B pesyaLTaTe KOTOpIIXx OCYIecTBIAKTCA Nocue- 
HOBATCALNO CMCHAIOMWEe pyr Apyra dasbl penpoxykTuBHOTO WNKIAa: chapu- 
Bane, THE3AOCTpoeHhe, OTKMayKa AN, WX Nacw+KUBanne HM BLIKapMIuNBanHe 
arennos. iis KONTpOIA H3yyanach YCNOBHOped@NeKTOPHAH JleATEIBNOCTE. 
y dTHX Ke NTH B NepHO WX UONOBOTO NOKON, T. e. NO pasMHOMeNHA N Doce 
Hero. 

B Kayectse NogxonbITHOorTo o6bekTa Hamu Gpla UenombDBORaHA JOManinAA 
Kaliapelika (Serinus canaria L.). ua otoii nrnnu, 6omce Tpexcot net pa3smMuo- 
MawMleicA B UCBOMe, YCIOBNA KNeTOUNOTO cojepmRaHUA CReNaucL BnonHe 
ANCKBATULIMN YCNOBNAMH 2#UBHH. Toaromy nua saG6opatopunx akcnepHMen- 
TOB B HilTepecylowlem Hac NalpaB.cnuni Kanapelika ABIAeTCA OUCHb yROOHBIM 
OObEKTOM. 

Hanecnenna B ycnopHopedacktopHol eatenbnocTu rosy6eli B CBA3H C¢ 
ABNCHHAMIL CNapnBbaniiA, OTKIANKN ANI, BLICHHKUBAHNA WH KOpMJennA Trey- 
NOB W3yyaNhCb C NOMONLBSIO seKTpOObopoHHtTenbyOk MetonUKH b. V. Baaupy- 
posuim HM. Il. Panuuim (1945). To qannpim atux apropos, CllapHBaHhe, OT- 
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laika AHI HM KOPMIeCHMe NTEHLOB CKa3sblBaIHCh OTPHNaTeIbHO Ha yCNOBIIO- 
@iekTOPHOK FeATeNBHOCTH NTH, BO MHOrHx CayyaAX BEISHIBAA NOMHOe 
YC3HORCHHE YCAOBHLIX pedseKkcos. Hawn akcnepiimMenTH Ha Kavapeiikax, 


OBCHeHHbIe B OOee aNeKBATHBIX YCHOBHAX C IpliMeHeHveM NnMWeRO MeTO- 
‘KH, Tai Hable pesyJbTaTHl. 


Marepuaa nu MerogquKka padorni 


PasmuovkKenne KaHapeeK B HalIMX yCAOBHAX HWpoTeKaerT creqyiouiuM oOpasom. Becuon 
{1eTKY © FOTOBOH K PpasMHO?7KeHHIO CAaMKO! BUYCKACTCAH CaMell, TOKE HAaAXOWAWNHCH B CO- 
BCTCTBYION(CM iUsMOOrHYCCKOM cocTonHun, Kak TOAbKO BBIACHITCH, YTO B3aliMOOT- 
NICHHA McKy TapTHepaMH favo MWapbl CKMaMbIBalTCA HOpMatbHO mu o6e MTHLb 
HHaIOT MpOABAATL CBOHCTBEHHBIC HM HOMOBbIe peakIH, B KeTKY NOMenacTcA HCKYyCc- 
sCHHaA THC3A0BaA OCHOBA (BeEpCBOUNAaA YalliKa) HM CTPOMTeAbHBII MaTepHa: MOX, cyxan 
aba, BaTa. OObIUHO B TOT Ke AeHb CaMKa Mpuctynact K rHeE3OCTpoenuio, T. @. Rat 
eT HOCHTb B PHC3OBYIO GalKy CTPOHTCRbHbI MaTepHal, KOTOpPHil yKaqbBacT H yMH- 
eT BHCC XapakTCPHLIMM JIA BCCX BOPOObNHHIX NTH BPOXKMCHHBIMH MoBasKamn. Fues- 
CTpocHHne AANTCA OT ABYX lO NATH AWCH, WocAe yero HauHHaeTcA OTKAanKa ANN (4— 
UTYK), a 3aTCM NacuaKNBanue Nx. Tpo_omRUTeCAbNOCTh IMOpHOHaLHOrO pasBIITHA Y Ka- 
peck pabna 13 cyTkam. IItcnun octaoten B rHe3qe fo 18 cyTor. Bee dT0 BpCMA Il elle 
CKOAbKO (cH Hocde BEIXOMa HX H3 THe3Ra POAMTeEAH KOPMAT TTCHILOB OTPhEKKOH 13 
ero -306a. 

IIposcjennan Hamu paOota 3akmio4antacb B creyyiourem. Tlogonsitnan nrnia momerya- 
Ch B BOAbCp, Wa OLHOM M3 CTCHOK KOTOpOrO Ma BbICOTe 30 CM OT TOa HaXxoMNAach HCbOOMb- 
iM UNOULATKAa C KPyPrIbIM OTBeEpCTHCM NocepefnHe, a 10 06€ CTOPOHHI OT Hee — CBeTOBEIe 
SAPVKATCAM: BACKTPO.TAMNbI B 1 na 25 BT. Wepex naomaxKoii — 4yTb BEIUIC ce — pac- 
Naradach #KepsouKka. Ha vee cafinach ntnua, Mpex~e GM CHpEIrHyTh wa UomasKy, 
A OTBCPCTHEM KOTOPOlt ToTYaAC Tocae Mpuxogsa Kanapenka na 7KCPAOYKY TOABIAHNACh 
PMYWKa, TOBOpadnBacMaA TOA W1OuaAKOH CeKHMAHMeM pesHHopoli rpyin. Ipnuxoy 
HUE Ha IKCPAOMKY H MAOMaaKy KOPMyWKU perucTpHpopaica ua Gapadane Kumorpada 
JOMOIMHIO BACKTPHACCKHX KONTARKTOB (OOUMM BUA yCTaHOBKH CM. Ha pn. 1). 

B nepsrre 4—5 Aue OTHka OcBaHBanach Cc BOJbepOM HM Mpuyyasach ecTh 3 aKcHepH- 
HTaAbuoH KopmMylwku. Wocae sroro Mbl Mpuctylaan K BEIpadoTKe NUNMCBOFO yCIOBHOTO 
paekca Na CBeT OANOM 13 HAxXOMUBOINXCA B BOJbepe Jamo. Ipow3pogusoch 3TO ccRyio- 
IM OOpasom. Kak ToNLKO UTnla cadiwiach Ha WIomMalkKy H HauiHada ccTb W3 3apance 
ANHOH KOPMYINKH, JaMla BKIIONaIacbh HW ropela Bce BpeM#A, WoOKa KaHapclika KUpMH- 
ch. Tocne ucekoavKux coveTaunil cBcta © aKTOM CIB (CM. HWKC) y DTHUL yake NpoAB- 
ACA YCTKNH yCoBHbL pedsaeKc na cBet. Mocare yopouenna NonoKNTCALHOrO yCUOBROTO 
packca phipadatnBasach AupPepeniiposka. TOPMO3HLIM CHTHAJIOM CJLYKHA CBeT AaM- 
UKM, PaCHOAOAKCHHOM TO Apyrylo cropoHy KopMyuikn. Oniter c NPHMCICHHeEM TOTO:KU- 
ThHOPO PasApPaKANTCAA CTABUIANCh OOBIMHO cxKCAHCBHO. THuteppasbl Mey pa3yqpantu- 
IAMH paBilAsuch 1—2 MHH. Tonomutcabunii yoaoBHblit CurHad B COOTBCTCTBHUH C pH- 
TOH B RaOOpaTOPHM MCTOANKUI UpAUMCHAICA MHOFOKPaTHO JO TpekpalicHisl OTBCTHBIX 
aKNHH. OUbIT 3akan4aBascA Tocae Toro Kak mtTnWa 4—5 pa3 Hospaa ve wpuxogzna 0 
rHatly Ha KOpMylkKy. TopMosnol pasaqpaxuterb HcHbTEBasICA NCPpHORHYCCKH, B OT- 
[buble ONbITHBIe AHH, B kaxKAOM ONbITe YUNTLIBANOCh TaKMHKe KOUMYCCTBO MCOKCHTHaJl b- 
X pCakKUnit WH Beqch HadTOACHHA 3a OOIUIM HoBeACHHeM MITHLLBI. Tuimesnim noykKpen- 
HCM BO BpeMA OMbITa CAY#KUIO Oeloe Katlapecunoe cemA (KaKRLOe noskKpenienne — 
3epna). 

Hak TOJIBKO Y NOMOMBTHEIX CaMOK Haya TPOABIATLCA XapaKkKTepHble Mpu3svakn To- 
sHOCTH Ko pasMHOKCHHIO, B IKCHePHMCHTAIbHBe BOAbCpH Oban MyleHbr camMubl. MMsanre- 
ii YCAOBHHIT pedaeke Ha CcBCT O6pasoBbiBalicaA y CaMIOB B NopaAKe nogdpakanusn. TITHiupl 
HWOOTOM HOCTOAMHO FKUIIM B OKCICPHMCHTaIbHBIX BOAbCpaX. ITO OOCTOATCIICTBO, HCCO- 
CHHO, OarOUPHATCTBOBANO TOUNOCTH HeCACNOBAHHA, TAK Kak TaKHM DYTeM HCKIOUAa- 
Ch BCAKAA BOSMOKUOCTL BOSHHKHOBCHHA BUCHIHCTO TOPMOFKCHHA, KOTOpue HeHa6cakHO 
OABAACTCA Y UTHIUbE Tp WepeMciiciuw Ce Ha BpeMA ODbITa 13 OAHOTO NOMenicHnyA 
Ipy roe, 

B KayectBe Nokaszatercil W3MCHeHHA BEICHICII HCPBHOW eATCAbHOCTH KavapecK B pa3- 
YHEe Pashl PCMPORYKTHBHOTO LWNKA CAYMAN. KOJM4CCTRO OTBCTHBIX peakiwiit Wa TWH 
‘BOLL YCROBUDIL CuTHa pH MNOrokpatTioM TPpHUMCHCHHA CTO B OHLITC, cocTORHHe Lnde- 
MUIPOBKN, WaTCHTHbIN Nepnog ycaopitoro pedickca H H3MeHCHHA B OOMeM DoOBeqeHnH 
(iL, 

Honytuo Mb HByyat TnMcBylo Bos6yanMmocTh KaHapeck. Bato ycTanoBacHo, YTO 
AAX HCT CYIUCCTBCHHDIX KOTeOannl MHiueBol BOZOYAHMOCTH B pasble Ce3Z0nb! rufa. Kak 
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Pue. 1. O6mnii BHA VkKCHepHMeHTaAIBHOH ycTanoBsKHA. 


A — MOMCHT UpHuleTa Kanapelini Ha meplogky oo curmdany; Bb — MOMEHT HOeMaHIs KOpMa. 
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3UMHCC BPCMA, TAK Il -ICTOM KaHapelika CbefaeT B CpefHeM OJ MHAKOBOe KOJNYeCTBO KOpMa 
oT 2.8 no 4.2 7 B CYTKH), XOTA LpOMOJKUTEALHOCTL €€ JHEBHOM AKTHBHOCTH 3HMOHM ByBOe 
[CHbUIe, UeM BeCHOM HW JeToM. Peskoe NoBbIeHHe TuneBoli Bos6yquMOcTH HabmoAaN0ch 
OIbKO B HepHoOs, KOPMJCHHA MTeHILOR, 


TlonyyeHuble pesyibTarTpl 


ONLITH MpOBOAMIUCL Ha GeTHIpex Napax KaHapeek. Bce ITMIH, BHIBeeHHbEe 
7 Hac B WaOopaTopun, Ob B BO3pacTe OAHOrO rosa. J 1A NOBLIMeHHA DMMeBOK 
3036yNHMOCTH ITHMH epeq HavaJlOM OMbITAa Ha [Ba 4aca OCTABIANMCh 6e3 
<opMa. 

Y scex DOMONHITHHX KaHapeeK OOHAPy?KUIMCh UHTUBMTyabHbe pa3sin- 
IMfl KaK B CKOPOCTH OOpazs0BaHHA TOMOKUTEIBHBIX HM TOPMO3HEIX Pe@eKCOB, 
tak MA B KOJUMYeECTBE OTBCTHEIX peaKIHii B ONLITe Ha YCJOBHEIM NHMmeBou pas- 
{paxutenb. Y camon Ne 1 uw Ne 8 HOTOHKUTENDHM YCAOBHHIM pedsueKc Ha CBeT 
3NepBbre MOABMJICA Ha O-M HM 6-m CoueTaHHA, a yupounnca Nocne 10-ro coue- 
raHti cBeTa Cc akTOM efH. Y camok Ne 3 un Ne 4 nono RUTeENBHBIN yCNOBHHU 
pedslekc NoaBusacA Ha 10-m u 12-m, a yopounsca Ha 16-m CcoveTaHuM ycuoBHOrO 
pasipaKitesa c GesycroBnEm. Jludbd@epennuposka y camMKH No 3 oOpasz0Balach 
nocne 3, y camnu Ne 1 — nmocae 5, y camKu Ne 8 — nocue 7 uy camKu Ne 4 — 
nocie 9 IpHMeHeHHM TOPMO3HOTO pa3sqpakuTesA. 

B orpet Ha UMMesnOn CHrHa ITHIa B Hayase OMLTAa YCTPeMIATACh K KOp- 
Myuike ye na 13-ii cexyHye JelicrBuA ycuoBHoro pasyqpamutenn. Ho nocte- 
NenHoO K KOHWY OUMTa JAaTeHTHHIM Wepvoy ycoBHoro pedlekca yBeIM4YnBasCcA 
no 4—5, a B OTWeNbHEIX cryaaax Wo 10—15 cex. B cpequem sxe y camon Ne 1 
an Ne 8 naTeHTHBI Depuoy B UpeqrHesqoByio DOpy cocTaBAAT 4 ceK., y CaMOK 
Ne 3 u Ne 4 — 5 cen. Cpeyuee KoH4eCTBO OTBETHHX peak B OMMbITe, Noce 
KOTOPOTO IITHIa WepecTapasa peariipopaTb Ha WMMeBOH CurHan, y camKu Ne | 
paBuamocn 10, y Ne 3 — 26, y Ne 4 — 37 wy Ne 8 — 31. Y ounx nung Koun- 
YeCTBO OTBCTHBIX PeakWMit KoNeOasoch CpaBHUTeIbHO Mano (7—12 y KaHa- 
peitku Ne 1, 22—40 y kanapelixu Ne 3); y apyrux Ko1eOaHiA OMIM 3HAYHTeIbHEI 
(24—70 y cameu Ne 4). Memcurnanbable peakiun y Bcex MOOULITHEIX 
NTH UMC TObKO B WepBbie O—6 OLBITOB. 

IlIepnon ctlapupaHW AH, THeE3HOCTpOeHHA HH OT- 
K1lankKU ANY. OKono cepexquubl allpenA y BCeX NOAOMTHEIX CaMOK I0- 
BLICHAaCh OOMIAA ABUTaTeibHaA AKTUBHOCTb, OHM CTAaIH COOMpaTh BANABMMeCA 
B kreTKe HephluKH, pBparwh OymMary, HOKpPHBABMYyO WHO, HM NOAOATy HOCHIN 
B KwoBe ee KI0UKN. Unorgza Tuna WpwHnMasa OcoOyi NO3y, KOTOPy!O MOJKHO 
HaOO4aTh Y CaMOK BCeX M@JIKUX BOPOOBUALIX NTH, Kora OHH, WIMpOKO 
paccTaBUB JalKU U MpHHOLHAB XBOCT, IpMcaskKuBalOTCA B OOTIOOOBAHHON AA 
rues3ja pa3BHIWHe BeTKH. 

Uepes MAT [Heil Moce WepBOro MpOABIeHUA 3THX ped.eKCOB, CBASAHHBIX 
C NONOBOH TOHM3alHeil Oprani3Ma, KO BCeM TOROUKITHEIM CaMKaM OBIIM Iy- 
ineHbr cami: Ne 1, Ne 3, Ne 4 u No 8. Y pcex kenapos B TepBble +Ke MIIHYTHI 
BCTped MpOABHach XapakTepHaA peakWMA Ha CaMOK: OypHoe Ipecmejosa- 
ue c NeHuem. 

C atToro RHA OUBITEI C CAMKAMM MBI CTA MPOBOAUTh B IIPHCYTCTBHH CaM- 
won. Ilo ycnosHomMy curHaty MW Camel, HW caMKa IIpliieTaii Ha KOPMYIIKY, HO 
ItHMeBoe WOK penenve OOHI4HO KOCTABAIOCb TOMbKO CaMKaM, TAK Kak KeHapa 
VCTYMasH UM MW IMMIb CMOTPeIH, CTOA PAOM, Kak Te eANT (plic. 2). 

B uepsBie JeHb-ABa Wocre Dycka CaMIOB HW au CTPOHTeJIbHOTO MaTepHanta 
KaHapeiiKH B HHTepBamax MevKY MelicTBMeM YCJOBHIX paskpaKuTesell ye 
Haddad coOupatTbh Ha Tory Baty. B3AB KI04eK, NTHMa B3eTaIa Ha BeTKY, 
il, HaCTYHMB Ha BaTy Wako, NpHHAMasacb TepeONTL, MyMINTb ee KIIIOBOM. 


10) Tpyap Hucturyra dusnonorun, tT. VIEL 
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OuepeqHoll Nofayeli MuMeBOrO YCJIOBHOrO CHrHada CHadalla MOKHO OnC 
oOopBaTbh osTy peakiuto: UTHWa Opocana BaTy UM, HaCKOpPO MOUMCTMB KJIIO1 
O BeTKY, JeTeia Ha dKCIePpHMeHTaIbHylo KOopmMyuiky. Ho mo Mepe Toro Kar 
HHTCHCHBHOCTh rHe3sqOCcTpoeHuA Hapactasa, Bce uae cTazo HabsoaTecs 
TAKOC ABMEHHe: KAK TOUBKO HOABJAICA YCJIOBHHH Cliriall, KaHapeliKa CureTaueé 
Ha IKCIHEPHMeCHTaIbBHYIO KOPMYMKY, NpoowKaA lepKaTb Baty. He seimycKkar 
ce H3 K110Ba, UTUMa TIETHO CTapasach B3ATh DOAKOPMKY, HO CKOpo ocTaBJIAN: 
3TY NONLITKY H BHOBb IIpHHUMaJlacb TepeOUTb BaTy TYT +e Ha KOPMYILUKe 
Deli W Take Cryuau, Kora NTHYa, TepeOuBlWad BaTy Ha BeTKe, 10 CurHany 
CTPEMHUTCIbHO CilyCKalacb Ha KOPMYyWIKy H WposomKasa 3ecb WyMIUTb Baty. 
yoke He ead MOMbITOK B3ATb KOpM. IloToM ona JleTewa K rHe3sy MW Haatvaa 
YKa[bBaTbh IplHeCeHHbI KIOUOK, YMHHada ero rpyKoll, WewaA Wp von 
XapakKTepHble TBMVKEHHAH KDPbLIBHMH, HOraMH I XBOCTOM. JTOT BpOMMeHHHE 
ped@rekc MOPMOBKI THeE3qa BCAKHIL pas UOUHOCTbIO 3aTOPMaKUBaAL WMUeRON 
YCIOBHBIT pedsekc Ha cBeT WammoukH. Bo BpemA @OpMOBKH IITHILBI HUKaK HC 
pearHpospalil Ha YCOBHBIM CHTHaJ, jJeliCTBHe KOTOPOrO MBI Up 9TOM yJWIHHAIY 
no SO—60 cek. cuepx o6srunEtx 20. Mosropnaa se Nofaya CMrHasia B MOMEI) 
BHXOWa CaMKII 113 LHe3j{a BHOBb BbI3LIBata OOWMYHEIM yCAOBUBI peduexc, i! 
UTHIa IpHMO JleTeta ua Kopmymiky. [lounoe TropMomenne TineBoro yeuoB- 
Horo pedickca naddOLantoch TakK+Ke B MOMCHTBI COBOKyNMenus. 

Ilo okoHUaAHUM rHe3syqoOCTpoeHHAA y BCeX CAMOK Hayayach OTKJaj[Ka AKI. 

B HM ChaplBaHnisl, THE3HOCTPOCHHA HM OTKIAAKM AMI, CpequHee KOTMYCCTBO 
OTBCTHDIX PpeaKUMii B OMLITe He TOJbKO He YMeCHbIMHAOCL, NO B HeEKOTOPLIx 
clyuanx jlake yBemnuBasocn: c¢ 10 70 33 y camxn Ne 1 ue 37 n0 54 y camKn 
Ne 4, Cpequnii taTenTiubtii Wepvoy, yMeHbuica ¢ 4 70 3.5 cex. y camkn No 1 
nco fo 4 y camnn No 4, MesxcurHanbible peak Mo-1pexKHeMy OTCYTCTRO- 
Ban. JiuddepeHuupoBka OCTaBaslach TOJHON. 

epHomwm HacuwueUBAHHA. I Tepnhod nachwAuBpaniv ANIL MHOrO- 
KpaTHoe fpumMeHeHHe YyCJIOBHOTO CHTHaJia He BbI3bIBAIO COOTBeETCTBYTIOMe!! 
YCMOBHOpeM@AIeKTOPHOH peak yY CHAMUX B rHesqax CaMOK. 3aTO y CaMILOR 
KOMH4eCTBO TIPWeTOB Ha KOPMYUIKy WO yCOBHOMY CHrHasy CTaio yBeln4nH- 
BATBCH OT ONLITA K ONBITY B CBA3H C YCIIeHveM pediekca KOPMIeCHUA HacHKu- 
BalOllMx CaMOK. CpeHee KONM4YeECTBO OTBETHHIX PeaKI[Nil B OMbITe AOCTUrIO, 
HalpumMep, y camija Ne 1 69, y camya Ne 4 56. B Teyenne onbita OHM KOPMHAN 
camokK 10 7—10 pas. Takum o6pa30M, CaMKH OCTaBaJIMCbh BCe BpeMA CHITEIMH 
H CTHMYJIOM K BBIXOJY H3 rHe3jla QA HUX ABNANAaCh TOJbKO HeOOXOMUMOCTL 
Redekanun win manda. Bega “3 rHe3fa, UTHNa UCIpamwhATach, a WOTOM 
‘sqeteia Ha Boyonolky. Jilumb Tocne sToro OHA Ba-TPH pasa Upusetana 
10 CHrHaly Wa IKCHe€PUMeHTabHylO KOPMYIUKY, a 3aTeCM OATh cayuaach 
Wa sila. 

Horga caMKU CXOQHIM C rHeafa, CamMIbl OObIMGHO TOTYac M*Ke CaMIUCL 
BMCCTO HHX Ha Alia WM CHAeIM Tak YIOPHO, TO CAMKAM IIPUXOAUMOCh CrOHATD 
HX. 

HeckoJbkKO pa3 BO BpeMA OIbITA CAMILbI IPUHUMaJINCh NeTh HW Ha YCAOBHDIT 
CUPHad Hpi oTOM ue pearnpopaan. Tloqaya curiawa B MOMeHT KOpMJeHHA Ca- 
MOK TAaKKe HE BbIZLIBAIAa IpHxOa Ha KOPMYILIKY. 

UroOnl y3HaTb, Kak OyyeT BecTM ceOH B OHLITC HacCHmuBalomaA CaMKa, 
CCIM ee JMIMWNTh 3a00T Camila, MbI yianumH KeHapa oT camKu Ne 4. B tex 
CyyaAx, Kora caMKa Obla BHe THe3a, BKIIOUCHHE TaMIIOUKH Cpa3y BBI3bI- 
BaIO IpUXoO ITH Ha KOpMylikKy. Ecau se camka ciifeua BrHe3sle, sTa peak- 
WHA OCYIMeCTBIHIaCh TOMbKO Tocme 4—S IpuMeHeHHi TONOKUTeEMbHOTO yc- 
JopHoro cHrnana. Anorga Ha 9—10-i, HO vane Ha 30—36-ii cexkyupe WelicTBNHA 
YCNOBHOrO pa3skpaxkuTesis# Kanapelika CleTana ¢ rHe3yza Ha KopmywKy. Ilocne 
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STOFO OHa elle Tpi-veTEIpe pasa OLICTpO OTBeYallA Ha CArKad (aTeH TIBIA 
qepnox 1—2 cek.), a HOTOM OATH CajWuach Ha Ala, HECMOTPA Ha TO, 4TO 
1oWaqa MMMeBLx CHrHasOB UposoOmKatach. BeBaTb NOBBIN IIpHXOW Ha KOp- 
MyIIKY MO CHrHadly yWaBasoch IMIb NO UcTeyeHNy 45-—60 mun. [Luddepen- 
(HPOBKa B OTHX ONWbITAX TakK/Ke OCTABAaCh IOMHON. 

Hepuonk BHKAPMAN BAHIA Trenwos. B yetb Bblaynse- 
HA NTCHILOB Ha6sOAATUCh HOBHIE CROCOH paanble peak TH. CaMKa Facto 





Puc. 2. Camel] H CaMKa Ha DKCHePpHMeCHTaIbHOlt KOPMyIKe (CaMba eCT). 


NpPUBeTABAA UH BardAbIBada WO ceO# B rHe3sqo, Tporada K-OBOM TTeHILOB 
H Woewasta OOAOMKM CKOpsynE. Camel, B 9TH MOMeHTHI TOKE WpH eral K PHe3sLy 
1, NOLONLY OCTaBAACh TYT, CMOTPeM Ha KOTIOMAmNXca WTenyoB. Ipir vtTomM on 
He pearupoRad Ha TUMeBOH pasqpaxKuTeIb, WO KaK TOKO CaMKa BHOBb Mpi- 
CawmkHBaTIAchL Ha WTenlo“, CaMell MFHOBeHHO CJleTad 10 CirHady Ha KOPMYIUKy. 
C oToOro BPeMCHIL KOUHYECTBO OTBETHDIX peak CaMILOB Ha yCJIOBHBIN MMnMe- 
Boll paskpakuTetb CTaro yRemuanBateca fo 100—100—180 orsetos B ombite. 
CooTBercTBeHHO BOspacTaloO KOAMYeECTBO KOpMIeHH WM CamnKHM (0 20—40 pas 
B onbite). Ip stom uacTo HaOmIOZaN0ch Takoe ABJeHHe. Camer Ipiaerest Kop- 
MHTb, a CaMKa elle cbiTa u He OepeT oT Hero Dummy. Torga camel WbtTaeTca 
HaCHIbNO pasHaTb Cl KIIOB HW He YXOJMT, MOKA OHA He BOBSbMeT y Hero OT- 
ppoxky. UacTbh kopMa, TlouyueHHOrO OT CaMI{a, CaMKa Cpasy Ke Tepejlanacta 
MTeHIaM. 

B stu AHH MBI CTamM yOupaTb KOPM M3 KjeTKIL TOMbKO 3a 15—20 uu. 
10 Havasia ONbITa, TaK Kak BO H30eKaHHe THOeNN UTeHWOB OT TOMOMa Wewb3H 
OnIIO OCTABIATh powutenel Oe3 NMI. 

Tlocxe BEIMyIIeHUA MTeHILOB CaMKM CTaIM Yaille CXOAUTb C rHe3ja I KOJI 
yeCTBO HX NPHXOOB 10 yCAOBHOMY CUrHasly Ha dKCHepuMenTaIbHyl KOpMyT- 


10* 
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KY WaAYaLO YBCJMI4UBaTbCH, He {[OCTHraH, OAHAKO, KOTH¥YeCTBA IPHXOMOB Cam- 
wos. Tak, tanpumep, y camnu Ne 1 KOMM4eCTBO OTBETHEIX peakHMil Ha MoJ0- 
KUTCADHDIL YCIOBHBIH pasiqparkitetb B OUbITe He IpeBbliaio 30, TOrqa Kak 
CAaMel] B OTH Ke JHU OTBeYAI B Cpequem Ha 120 IpHMeHeHH ycoOBHOroO CurHada. 
I]pu opTopHoM rHe3sqoBalin CaMI[bl OLIN yyasenbl W3 KeTOK Ha BpeMA 
hopMieHna 1renmos. [locme sToro KOMM4eCTBO MPUXOOB CAMOK TO yC.lOBHOMY 
CHTHay YBeIuM4aH10Ccb B CpeyHem c 30—305 (up camue) 70 60—70 pas B omuite, 
MOCTHrad B OTHeNbHAe HH YO—100 orsetos. B atnx ycnoBuAXx caMKM MWpo- 
OUKAIH UplcakuBaTbCA BpeMA 
ms OT BpeMeHH Ha MTeHWoB, Mepe- 
CTaBahH B ITO BpeMA pearHpoBaTh 

Ha YyCNOBHBe curHanbt. Xapak- 
TepHO, 4TO B TOM Depvose y HUX 
ONATh TOABUICh B He3Hautt- 
TELbHOM KOJIMUCCTBE Me7KCHPHAJIb- 
Hble peakywn (B cpesHem Io 3 
B OHBITe), JAaTCHTHEH MepHox co- 
KpaTuaca qo 1—1.7 cek. HW wa- 
ONMAaInch eCWHMYHbIe c.ydan 








Puc. 3. UsmMenenue UumeBoll ycroBHOpedmeK- 
TOPHOM j\CHTeEIbHOCTH KaHapeeK RB pa3JM4HHe 


NepHowbl PeMpOAYKTHBHOTO IWwKIA. pacTOpMayxKuBaHHA UppepeHin- 
: ; POBOK. 
ilo ocu a6cyuce — HepuHoOdb NosoBoroO una: 1—Upen- 
rHe3qoRnoll NMepuom (moNovoli Mono), 2 — nmepBue Ifocne TOTO KaK UTeCHHEI CO- 


Upushanid THesIfOcTpOeHHA, 3 —rHesmocTpoeHue u > 
OTKIATAa AH, #— HAaCMKNBaHMe AU, 5 — BRIKAapM- HWM C THe3fa WM HaraJid TWOHEM 


INBAHMe TTeHWOK, 6 — MocwerkesmqoBoil mepuog (ro- HOrTy OKAaPMIMBaTbCA CaMo- 
‘TOBOK NOROH); no ocu opdunam — KOMMYECTBO OTBe- 
TOB 84 OMUH OMBIT. CTOAT@€IbHO, Y BCexX MOAOMBTHBEIX 
IITH, KOUMUeCCTBO OTBETHEIX peak- 
Illit Ha IMIMeBOH YCIOBIIbI pasypakuTentb Bee Oonbmle coKpaljaloce 1 
Hakone OCTHTIO MpHMepHO Takoro Me ypoBHA, Kako Onin xapaKTepen 
{IH OTHX KaHapeeK lO Havala pa3sMHooKeHnaA. 

Vismenenve MMmeBoil ycnoBnopedwekTopHolt JeaTenbHOCTH y KaHapeek 
IIpPCCTABICHO Ha pic. 

Anva0riqvak 3akOHOMePHOCTL AUHAMUKM WuMesoik ycuoBnuopedrenrop- 
OIL HEATCIbHOCTH y KaHapeeK HaOMOZatach I B CePHH OMDITOB C NpiMeHenHeM 
COFRHOVO CTeCpeoTHTa PaskparKuUTesleli, COCTOAIMerO 13 WeCTH CBeTOBLIX MU 
SBYRKOBHIX paskpaxKuTelen, 13 KOTOPHIX TBA OBL TOpMO3sHEIMn (OMLITHI 
B. U. Cadppany). B uepwoyg momoporo moKom caMKa-KaHapeiika ajleKBaTio 
pearnpoBada Ha Tepsite 10—12 pasgzpamureneii. B nepnon HacwKuBaHuA HMI 
WICO OTBETOB Ha HOMOKUTeEABUbIe paslpakuTenm coKpaitaioch mo 2—3 
(B YCIOBUAX 4acoBOro OlbITa), a B Tepito, KOpMAeHHA UTeHOB (6e3 cata) 
Bo3pactano 30 105—120. 


Bpreonpr 


l. B nepioyx ClapiBabitA, OTKIARKH AMI, BEICHAKUBAHHA Ht BbIKapMAMBa- 
HHH HTCHIOB YCLOBHOpePNeKTOPHAA JeATeCIbHOCTh KaHapeek XapakTepusyercu 
CHelu@uxveCKUMH OCOOeHHOCTAMH, OOYCHOBACHHKIMH (bu3sMHomOrMaecKHM Co- 
CTOAHHEM OCObell B ITOT MepMos HX ARMBHH. 

2, J\uHamMuka MuUeBoro ycuoBHOrO pedjekca y KaHapeek CooTBeTCTBYeT 
U3MCHCHUAM OOT0rMGeCKOH CHTyalun, B pesyabTaTe 4ero B pasHble Pasbi 
PpeUpoAYKTMBHOTO WHKIa MAKCHMAaIbHOe KOJM4eCTBO OTBETHLIX peakuMi Ha 
YCIOBHbIC CHrHaIbl B ONbITe OYeHb pa3snuuHo. Ilpu nmepexoge or nonosoro 
NOKOA K FHe3OCTPOHTeAbHON eCATeEMbHOCTH H OTKIaKe AW KONM4eCTBO 
OTBETHBIX PeakKMNit 1a YCOBHHe pasipaKuTeH HeCKObKO BO3pAaCTaeT, a C 
NepeXOJOM K HaciVKuBAHIO AMIE pesKko trayaetT. Han6oupmee KOJLMUeCTBO OTBeT- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Nunamura nuryesixr yetoennix pepaercoe y nmuy 149 











IbIX Peakii Ha YCTOBHbIC CHEHatbl B OITbITe Kak Y CaMItOB, Tan iy CaMOK 
HaOmOmaeTCA B MepHNO BHIKAPM.IMBaHHA MOTOMCTBa. 

3. B HawaibHOM Mephoye AKTHBIpPOBAHHA HEKOTOPble KOMMOHCHTHL Piles AO- 
CTPOHTeIbHOH HeATeMbUOCTH (B YACTHOCTH, clelupuyeckaA peakiiiA CaMKIl 
la CTPOWMTeNbUBIiT MaTepHad) MOLYT VACTHUNO 3ATOPMAKUBATHCA TOM BJM AHHeM 
HMMeBOTO YCIOBHOTO pa3s{paHTeJA. Tlozguee ¢ yclsenuem rHe3OCTpol- 
TOMbHOW AKTIBHOCTH, HadsIOsaeTCA cBoeoOpasiaA «Gopbda» Oe3sycuoBHOoro 
peduekca Ha CTPONTCAbHBIT MaTepwad IM MHUeBOTO pediuekca, BbIsBAHHOrO 
YC.OBHBIM CHPHactoM. J{pyrue KOMMOHeHTHI rHeE3sLOCTPOMTCILHOM peak —- 
yKiaqka CTpoNTeibHoro MaTepMasta i opMoBKa rHe3sfa — Beerfa 3aTOpMa- 
-KMBalOT IUMMeBol yCnoBubit pepuekc. B MOMeHTHI COBOKYIIeHHA, NeHMA Camila 
HM KOPMNeHUA NTeHOR TakvKe He HadOaOCh OTBCTHEIX peakinit Ha Ninite- 
BOW YCAOBHBI pasipasKHTeb. 

4. MuorokpaTHoe IpuMelteHHe 1010+ NTEMbHOLO YCOBHOLO PaskpakuTe.tA ~~ 
yo 3000—4000 couerannit ycnosnoro curiana ¢ SesyCIOBHLIM HogKpeilte- 
HueM — HI y OHO MOMOMbITHOH MTHILbE He BEIZHIBAIO HAKAKUX HapylWeniit 
BHICHeli HEPBHOH JeATebHOCTH. Ile na6mtoqanoch TakeKe TeHTeHTIWN K Tak 
lWasnBaeMoMy yTralleniio ¢ TokKpelsenweM. 


MATEPATYPA 


Basuaypos 5. HW. uM. I. Panne, C6. tTpynon Kaderpst HOpM. Mu307. 
ToMcK. roc. MeMU. HucT., T. 5, 1945. 
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AKAIEMUA HAY KR CCCP 
TPYJIbI VHCTUTYTA MH3NOJIOLNNU am. HM. TT. IHABJIOBA, tr. VIII, 1959 


OBPA30BAHHE JIBULATEJIBHBIX YCJIOBHbIX PE®JIEKCOB 
. YETOBEROOBPASHBIX OBE3SbAH (UHMITAH3SE) HA PEUWEBDBIE 
3BY ROROMITJIERKChbI 


PO. UW. MAHOPOB vy Jl. A, OH PCOB 


(iLaboparopisa PUBHOAOCHH WH atOAOPHH BoICUIEH HEPBHOU ACATCUbDHOCTH. 
Sapetvionummi -- DD. IT, Manopos) 


PasiparkeHin BHeHeil Cpernl, HevicTByWUHe Ha HepBiywO CUCTeMy IITIM- 
Wanse, KAK WM APYrHX *KUBOTHEIX, BCerqa OO7ee WIN MeHee CuomHE. Tonpro 
B CTporo ChelWaIbuHOl MOCTANOBKe JKCHEPUMeHTa BO3MO7KHO JOOHTECH BO3- 
JCHCTBIUL Ha KUBOTHOe OAMMOUHBIM, deCMCHTAPHBIM CTuUMy0M. Buecte c Tem 
HA HOSUaIItA O MOTHOTe BOCIPNATHA KOMIVICKCHLIX 3BYKOBBIX pa3iparKe- 
HHit ITHM BUOM O6e3bAH cue UpesBETuailHo CKPOMHbI. Te 38ByKOBBIe KOM- 
MICKCH, KOTOPBIMH B OOO stadopaTopnol obcTaHoBKe BO3MeCUCTBYIOT Ha 
obe3bAH, COMpoBomawrTeH ApPyruMM KOMMONeTaMH (SpHTeIbHBIM HM Jp.); 
oTO He PaeT BOZMOKHOCTH CHelaTh sakoVveHve 0 MU3NOTOrMYeCKON 3HAaUH- 
MOCTIL TOJIbKO 3BYKOBOrO pasparKeHIta. 

Mit UpeyupunaAant wuactroauyio padory c YUCTOM NeCCOMHeEHHO LWeHHbIx 
BBICKA3bIBAHH O HalpaBNeHHOM BOs CiiCTBHI pas{pasKuTeA Ha HepBHYIO 
CHCTCMY *KHBOTHOTO B 3aBNCUMOCTH OT PO. OTREABUOFO alaNUsaTOpa, 9KONMO- 
CHYeCKUX OCOOeHHOCTCIH OOMTAHMA +KIMBOTHOTO H 3peJIOCTH B3AaHMOOTHOINeHHI 
M@ARAY OTACTBHBIM allasiu3aTopami (Banypo, 1948; Koapyosa, 1949; bitpro- 
KoB, [955, i ytp.). Oum 3arpariupatrot TPYANYIO, 110 HCCOMHeHHO ItOqOTBOp- 
Hylo Mpodsemy usnosormyeckoro aKcHepuMenta IIPMMCHHTeCIbBHO K 6M0Jr0- 
rHYeCKUM OCOOeHHOCTAM Lisyuaemoro OObeKTa. IIpeamaracmoe uccueqopanue — 
IMT MOUMTKA PU3ZTOMOMNTeCKOrO aNaTH3a UeKOTOPEIX OCObeHOCTECi padortn 
OOUbINMX Tosymapnit ims«manse. Mpogosnxene HCCIeEOBaHHH B YTOM Ila- 
TPaBIeHUH HCCOMHCHHO TACT HOBHIC MATePHaJB, 3aTPArMBaIolle BOTIPOCET 06 
OCOOCINLOCTAX MOBETCHHA UCOBCKOOGPABIIBIX OOCRBAH. 


Meroyuka 


VABYX WME (basta —- 5 ser i Hepa — 41,, roga) BbtpadaTpiBasuch ABUL aTeJLb- 
Hb YCOBHbLE PCDACKCh! a jABYWICHHLIG peweBbre 3BYKOKOMILICKChI, B KOTOPBIX TepBblit 
KOMUOUCHT ObUL OJMINAKOBLIM, a BTOPOIL — Bapbupowad. B saBpucumocTn OT BTOporo KoM- 
HOHCHTA PaslpawHTCET ONPCCILAIACh «popMay YCOBHOpeieKTOpHOrO ABHAKCHUA. Yoron- 
HBC PasTPVKUTCIM (Ppassr), Mpousiwocuomstre JKCHeEPUMCHTATOPOM, HM OTBCTHHIC ABHTaTeab- 
UBT PCAKINI OBMVIE CO YIONUIEL «OKI Hory» — o6e3bAHa ONO nan BYMA pyKaMH 
VOXBATHBAA COOCTBCIINYIO CTOTLY; (loKasKH POTHK» — OO6C3bAHA OTKPLIBasla poT HM Kilama 
FYAA PYRY, CUOKAKH HOCH H (HOKAKH YIIKO>) — NepBasd KOMalila aBaslach Jlagle, BTO- 
pas — tlese. B otom cayyuac obe3banDI YOmKUDT On TIIPHKOCHYTbCA PYKOM K COOTReT- 
CTBYIONUIM YCTHM -tilla AKCHEpIMeNTaTopa. 
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O6pasopanio onpesleseHHhl x «popM» J{BHraTebHOH YCHOBHOH peak Ha COOTBET- 
TBYIOWMHM 8BYKOKOMILICKE MpeslecTBOBAIO lipiMeHeHHe WacchBIblx WBUSKCHHH, IpoHs- 
OJMMLIX Ha ?KHBOTHOM CaMUM 9KCTICpHMCHTAaTOPOM. Tak, HalpuMep, Up oOpasopannn 
BUraTeMbHOrO yeoBNOrO pedwekca Ha 3BYKOKOMIIACKC «MOKa?KH POTHK® IKCTCPHMCH- 
‘ATOP O/H pa3s HpOHSHOCHI OTY (pasy, He WpoMsBos\A HAKAKMX elicTBuiM, 3aTeM WpukKa- 
asicA pyKoli obc3bAHEI K ee PTY H, COXpaHAA (bopmy gTOTO WaccHBHOTO ABWAKCHHA, (apa. 
IMmlenoc NoyKpetenne Ha Pove TpeTbero NOBTOpeHUA pasH. B onbite Fapatocb He donee 
5 pasipaxkenul. 3a YCIOBIBIM pediekc CuuTaOch TO HeOOxXOAHMOe ABIPKCHHeE, KOTOpOe 
Se3xpAHa OCYMecTBIAIA Ha COOTBETCTBYIOMNN KOMIMIEKCHBIM pa3sqpaxkuTca. Bo BpemA 
WthiTa ObC3bHHA HaXOMIMIach Ha cTONe MWepel SKCMepUMeHTAaTOPOM. TlocneqHHn ueTKO Tpo- 
ISHOCH TpIVKIM Ppasy-paskpaxntTenb, ITO ATHTOCh pn6susutenbuo 10 cek.. Wo Mapa 
Inimenoe WoAKpemacHe. 


OKcHepMMeHTAIbHbIN MaTepHad 


Hac urepecopasa Iperyze Bcero BO3MO;KHOCTH o6pas0BaHiA JBUraTeb- 
MbIX YCHOBHBIX pe@leKCOB y UIMMHAaH3se Ha pedeBble 3BYKOKOMIIeKChI. I] poTus 
WKMTLAHMA CKOPOCTh OOpas0BaHHA 9TIIX CBABeM OKasalach HesHayiTesbHOw 
y o6enx O6e3baH. Tak, y Jlanbt ycuOBHaA peakKMMAH Ha 3BYKOKOMIICKC «Il0- 
kak Hory> HpoABHMnach Ha 109-M pasqpakKenil WH yupounach Ha 214-M, 
a y Hespr cooTBeTcTBeHHO — Ha 115-m u 268-m. Jlo mepporo TposABJIeHHA 
HeOOXOTUMOH YCIOBHOH peakiHH o6e3bAHHI B OTBET Ha pasapakentie He Wpocto 
Chen, a8 UWpOTATUBaIM dKCHCpHMeHTaTOpy ONY Hn o6e pykH Hu yMopHO 
WojjaBasM OLHOBpeMeHHO pyKy H HOry, 6e3 COeMMHEHHA MX BMeCTC. 

Mexay epsbim MpoxvABseHheM YCHOBHOM JBMraTeIbHOH peak MH ee 
yupoueHHem HMeeTcA 3HAYHTOIbHbI paspbIB, KOTAa yCOBHaA peakIMA TO 
IIpoHBIAeTCH, TO HcuesaeT, B MocHeqHeM CiAyyae o6e3bpAna HaullHaeT BHOBb 
oanaTbh O/Wy M3 KOHedHOCTeH. Hazlo oTMeTHTb, UTO C MOMeHTa yipoveHnA 
ne pBOH JIBUrAaTeIbHOll peaKWHM OHA B abHeHDIEM MpOABJAIACh C OO0J[bIUHM 
HIOCTOHHCTBOM HU MaJIO 3aBlceda jake OT YPOBHA WMMmeBO BOs0YAIMOCTH. 
Curyyau, Kora Been 3a JLBUraTebHOM yCOBHOL peakleli #HBOTHLIC MHITH 
He OpadH, HadsofasiHcb HEO/JHOK patio, B oco6ennoctu y Hespr. Ha ueTKOCTh 
HPOAB.eEHHA YCIOBHOTO pedseKca He MOBIMAT Warke epepbip B dKCHepHMeH- 
TallbHoi padoTe Ha 40 ]\Hell. 

O6pasonanne BTopoll AwuraTe buon YCALOBHOH PeakWMM Ha 3ByYKOKOMITVIEKC 
«HOKaIKH POTHKY TLIO HeCKOIhKO ycueulnee, HO B CaMOH TeCHOH CBA3H C ye 
IMeBILIMCH youoBHbIM pedsexcom. Koporko xapakTeplsyH 9TO0 B3alMOOT- 
HOWLeHHe, MOHKHO yKasaTbh Ha C.Jrejlytoryee. Ha done xopowo yimpouennon 
YONOBHOH peak Ha 3BYKOKOMILICKG «OKA HOLY? (oxo10 350—400 coue- 
TAHHil) BTOpoe paalpakeHie «oka POTHKY ANUTCIbHO BbISLIBAIO NOKas 
HOTH, HeCMOTPA Ha TO, ITO DKCHCPUMCHTATOP KagKbil pas WaccHBHO CO3aBal 
HysKHylO «popMy» TBUGKEHHIL WW MOWKPeILIAL ce imei. Kapa HamMeTHsiocb 
youoRHoe JBUKeHHe a BTOpoe paspaxKkeHte, Kak CTall cTpaylaTb B CBoer 
TOUMOCTH HepBbIil YCMOBHBI pe@srenc. Tenlepb Ha pas parkenlie «ioKaskH HOry» 
MIpoABAAINCh  cBoeodpasiiple KOMOHHHpOBaHHbe YBIKeHHA, Hallpumep, 
o6e3bAlla OOXBATBIBaIAa PyKaMH HOry H Talla ee B poT WIM Ipukacasach 
K pasilbIM YaCTAM TOJIOBBI. Yupouentie BTOpoll ycuoBHON JIBUraTCAbHOM peak- 
UMM Ha pasipaxkenve «loka POTHK» COBMaIO C ZaTOPMAKNBalieM HepBon. 
Jlsinkeune MoKa3blBanHA pTa CTaIO ABHO JOMUHIPpOBATb, OHO BDIZhIBAOCb 
OOOMMH 3ByKOKOMIIeKcamH. “Uepe3 SHAYHTeIbHbI MpOMexKyTOK BpeMenn (3a 
KOTOpOe paskparKeHhe «OKA HOry” 6rino qaHo 510 pas, pasapamenne «no- 
KwKH poTuk» — 150) HacTyIH10 HeCTOUKOe, a BATEM H OTHOCHTeIbHO CTOHKOe 
CHellatu3ipoBpanie ABYX ABUraTeIbHbIxX peakiHil Ha KOMIMIeKCHbIe pas pa- 
acuTean. Mat moquepkuBpaemM HMeHHO OTHOCHTEIBHY!O ude peHUi pOBaHHOCTh 
JTHX BBYKOKOMILICKCOB, TAK Kak TeplwoxEr NOMNOTO HX pasiWwueHiA Tepeme- 
“KAAMCb OMbITAMH, B KOTO PbIX MUMeNOChH WOTHOe TOPMO Re He yKa3sauHpix BH- 
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HEH HOO WpeoOnasaHve OHO m3 peaKuuil. Tak, Halpumep, ToBLImeHu 
IMIMeBOK BOsOYAUMOCTH BEBbIBa0 y JlaqE ABHOe AOMUBMPOBAHLe ABHTaTe.ih: 
HOW peaKIHM 0Ka3a pra. 

{id BLIACHCHMA IIPM4UHEI CTOND 3aTPYMHEHHOTO TUuddhepeumupoBanus 
ABYX YHOMMUHABINMXCA YCHOBHHX peleKCcOB Ob O6pasoBaH TpeTuit YCJIOB- 
HHM pe@ieKc Ha 3BYKOKOMIMIeKC «Oka HOCH) (Jlaga) w «lokam yurKo 
(Hepa). Hak u mpeqiazymue, sta ycnosnan peakWuA BEIpadaTEIBanach c HO 
MOUbIO COOTBETCTBYlOMero MaccMBHoro ABuxKeHMA. BcKope nocae Toro kal 
OHa HocTaTOUHO yMpounnach (100—103 couetanma), mit cmormu yOequThca 
uTO uddepeHiupowanve ee oT jByx Apyrux pedwekcos ocymectBianocr 
c 601bmoi TouHocTHIO. Crono, ofHako, B OEITE IPMMeHATh TOULKO TakHe 
PasAparKUTeIM, KAK «MOKAIKM POTUK» HW «MOKAKH HOry», U UpPOUeHT OUINOOTHHIY 
peakKWHH pe3KO BO3spacTad. 

Mono OBO AyMaTb, 4TO TOUHOe nuddepeHunposanne B I€pBOM CJryyat 
HW 3aTPyAHeHHOe BO BIOPOM ABMAIOTCA ClleACTBUeM HepaBHO3HayHOCTH yomo- 
BUM akcHepHMenta. Tak, NOKka3bIBaHHe pTa UNM HOTU Ha CaMoM JKHBOTHON 
Wil 4acTH Wa Ha SKCHePUMeHTaTOpe MIO IpH HeO_MHaKOBOM dyHKMMHO- 
HATBHOM BKIOYeHHM 8pHTeIbHOrO M KMHeCTeTHYeECKOrO aHamusaTopos. C Apy- 
rOw CTOPOHbI, MHMHM4YeCKHIi KOMIOHEHT pasqparxKutTetew «loKaskKH HOry» 1H 
«HOKa7KH POTHK) BeChMa CXO€H HM MOF JOMMHUPOBATL Had 3ByKOBEIM. Iocuen- 
Hee OOCTOATENECTBO B3acTaBHAO Hac UpvOerHyTh K aKpaHMpoBaHno uM 
dKCTepUuMeHTaTOpa BO BpeMA OLItTa. J[nA aTOrO Ha TONOBY dKCHEPMMeHTAaTOpAa 
HaweBacA ABYCNOUHEIM MapJeBbIit MeDIOK, HalexHO CKPHBaBIMUH BCe AMO. 
Ileppoe HoABneHue akcNepuMeHTaTOpa B TaKOM BUC BIBBaIO y obe3bxAF 
pesyalilly!0 MWaccMBHO-OOOpoHMTeIBHYyIO, a 3aTeM arpecCHBHy!lo peaKknHto. 
OWHaKO B aTOT *Ke JeHb, K BeYepy, OOesbAHBI yKe Mrpadu MeMKOM, CTapaxsch 
HaTHHYTb ero cee Ha rouoBy. CuycTa HecKOAbKO Hell, Korna OpHeHTH poBou- 
HO-HCCTeAOBaTeIbCKaA peakOHA O6e3bAH Ha MapJeBHI MeMOK 3HA4dHTeIBHO 
yracua, Oblt HocTaBleH MepBEii OMIT WIA BHACHeEHUA poinH MUMNyecKOoro 
KOMIIOHCHTA peyeBOrO KOMIMMeKCHOTO pasypamutTera. B onsite 1puMenamaci 
Tapa pasqpaKutTeren, KOTOPbe AO TOrO BEIBZELIBAIM COBeEPMeHHO TOUHEIE yC.10B- 
Hbre pePwtekchl (CM. WpoTOKON onsita). 

V3 sropolt yacTu sToro MpoToKona BUHO, 4TO 3aKPbIBaHHe WHla sKCile- 
PMMeHTaTOpa Janeko ne Oe3pa3nN4HO ANA xKUBOTHOTO. Ha epBoe u wocseyz- 
Hee pa3sipaykKeHuA YCAOBHOTO pedjekca He Docreqowaso BoBce, a Ha TpH 
APytHx OH IPOABHJICAH TOMbKO BCE 3a HeayeKBaTHOH WBUTaTeIbHOlt peak- 
que. Hao yqymaTb, uTO cTonb pesKoe 3aTOPMAKUBAUHe YCIOBHBIX pedieK- 
coB, OOnapyxenHnoe Ip TepBoit mpobe, o6a3aHo BHEIMHEMY TOPMOKEHHIO 
B CBH3l C OPHMeHTMPOBOYHO-HccreqoOBaTeIBCKOl peaKyneil. B TOCcAeNyWmuAXx 
ONbITAX NPOABUAHCh OOpaTHbLie OTHOMeHUA: KAK TONBKO ONBIT npoxoyui up 
OTKPBITOM He aKCMePMMeHTaTOpa, IpOWeHT OWMOOUHEIX ABHTaTeIbHbIX peak- 
HH BOspactat; CTOMNO, OHAKO, HANeTh Ha rOJOBY MapJeBLIN MelOk HW TAaAKMM 
06pa30M 9AMMMHMpOBaTh 3HayeHHe MUMMYeCKOrO KOMUOHEHTa, Kak KONWMUe- 
CTBO IpaBHIbHHX YCHOBHOpe@NeKTOPHBIX peakUuit UpHOnwKanoch kK 100%. 

ITO OOCTOATEALCTBO HATOMKHYIO HAC Ha MEICAb HCHONBZ0BaTB B KayecTBe 
HCTONHMKA PeqeBBIX Pa3s{parKeHUM MarHuTOdoH, Ha UNenKy KoTOporo Guin bn 
salncan romoc akciepumentatopa. Iloqgo6HHIM NpHeMOM MMeaCh BOBMOJKHOCTH 
HCKINOYNTE M3 KOMINI€CKCHOTO pas paskKuTeNA ero MHMMYeCKHM KOMNOHCHT. 

OpuveHTH poBouno-cceqoBaTenbcKan peaKQMA WHMMaH3se Ha Tako an- 
tapat, Kak MarHuTOoH, WpakTMyecky Heyracuma. Hecmorpa na ucromB30BaHHe 
MarHuTopona B TeYeHHe MpeMecTBYIONINX HECKONLKUX Ter AWA 3ByKO3arlncn 
TONOCOBBIX peakOHii OOe3bHH, OH BCerfa BE3HBa Ha ceOH BEC KOM- 
MI€KC TOM CHOHKHOU «MAaHMIyIATOpHO» NCATCIBHOCTH, KOTOPAA Tak CBOIICT- 
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elaya — Onnir Ne 100 23 XII 1955 
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Loe Haspanne : Do Tlonemenne 8 
Bpemi So) pasmpanurena Bunk YcouOBHO! peakuiH da5 HHTepBanax 
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8 q. JO M. Hoxaxnu no- | 10 | Jonuro cmMoTpuHT 10 CuOKOHHO CH- 
CHK . CTOpoHaM, MOAXxo- mur wa cTo- 
WMT BALIO, IpWKa- ne. 
caeTcH PpyKOH K 
| ! Hocy 3KcnepHMeH- 
| TaTopa. + 
Sou, 32 M. 714 | HMoxamn nory; 10 | Uemetca, ormAysl- Virpaet§ wa 
BaeTcA, OOXBaTHI- nowy. 
BaeT WeBylO cTONY 
o6euMu pyKaMit. -{- 
Su. 34 M. 712 » » 6 | To me. To 2Ke. 
8 4. 36 M. 276 | lloxaaH o- - 
CHK... . 3 IloWXOjMT BAJO, UpH- To >Ke. 
KacaeTcA K HOCYy 
| 9KCIepAMeHTAa- 
| Topa. 


JIMmoO dKCHepUMeHTATOPa BAKPLIBAeTCH MaPJICBLIM M@MIKOM 





Sou. 48M, | 713 | Tloxaxu sory| — | Kaaget pyky B pot + | Yemercu, 
(7 cek.), BARO «XHbIYCT» 
NOUMMaeT JIGBYVIO OrJIs bl - 
HOry, NpOTArMBaeT paeTca. 
ee SKCHeEpHMeHTAa- 
TOpy. 
84. 50 M. 714 | Tloxaxu nory 5 | Knaner pyky B pot| -+ | Beraet 110 
(2 ceK.), 3aTeM BOJIbEpe, 
| npaBpow pyKou 00- «XBbIMET». 
XBATbIBAeT JIEBY10 
| HOTY. 
8 4. 52 M. 715 » » 4 | Tonuetcn, loKaasi- oo To me. 





BaeT pot (2 ceK.), 
gaTeM HOry. 
Tlokaxu po- 
8 4. 54 M. 370 TK... 8 | O6eumMu pyKamH 00-| — | «XHEINOCT), CH- 
XBaTbIBaeT HOry WMT Ha CTONe. 
(5 cen.), 3aTeM 
KnajeT pyKy B 
Ilokxaxw HO- port. 
8 u. 56 mM. 277 CHK ....| — TonuetTcA Ha cTone,; — To me. 
HualeT PyKy B 
pot, oOxBaTLIBaeT 
pykaMu = cTony, 
«XHbIGeT),  OFIIA- 
JILIBaeTCs. 


Ilpumeuaune. 1) Pevesow 3ByKOKOMUeKC MpOMsHOCHJICA TPH. 2) I[ngppl 
B saute «JlaTeHTHOe BPeMA» WalOTCH KYPCHBOM B TOM CJlydae, OCH ABHraTebHaA 
peakuuA, afekBaTHaA pasApPaxKUTEJIO, BLIMOIHANACh HOCHe HeNpaBUNIbHOTO OTBETA. 
3) 3uakoM noc HIM Munyc B rpade «lIumesoe nogKpeduenuey oGoanadeHo, Gpana 
uw He Gpasta obe3bHHa NMNeBOe NMoMKpensenne. 
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BeHHa WMMNaH3e. BMecte ¢ TeM B HpHCYTCTBUM |KCIepHMeHTaTOpa BCA 9TA 
HCCAEAOBATEIbCKAH AKTUBHOCTh MOET ObITh AETKO 3aTOPMO7KeHAa. 

Ha upotaxesuu 10 onniTtos, Korqa yKa3aHHble BHIITNe 3BYKOBHIe pa3jpa- 
KEHHA NOMabaIUCh C MAFHUTOMOHA, a IKCMePHMeHTATOP CHeu TYT 7Ke, CKPLIB 
CBoe JIHITO 348 MapJeBLIM dKPaHOM, y OOe€3bAH He ObINO 3aMeyeHO HV ONHOK 
YCIOBHOM ABiratTeIbuHon peaknun. Jlaga u Hezsa ip epBHX pas pakeHnax 
CMOTpeIH BHadalle Ha allllapaT, a 3aTeM — OYHb BHIMAaTeJIbHO — Ha 9KCHe- 
PHMCHTaTOpa, ToOcAe,ylonwe CTHMY MANU He BLIZHIBAIM Rawe stoi OpMeHuTu- 
POBOUHOM peakUMM: +KMBOTHOe OTBOPAINBaIOCh WIM HaynHano urpatb. oxo06- 
HBI€ #KE PC3YIbTATHI OLLI HM B TOM CuLy4yae, KOra TouocoBHe pasipakeHna 
HOfaBaIHCh KPyTUM 4OBeEKOM B IpUCyTCTBHM 9KCHepuMentaTopa. OuepugHo, 
ITO HCTOUHHK pa3sqparKeHlid, OTKyWa MocTylaeT OHA WM Ta Ke KOMaHa, WIA 
IWUMManse flasweko He 6e3pa3slueH. 

Ha s3BykoBoe pa3iqparKelne OT MarnuTomoHa HaM yyasocb o6pa30BaTb 
4IM0Ib [BUPATeIbHbI yCAOBHbI pedaekc 2-ro nopayKa. Jina stToro pasa, 
BOCIIPOM3BOMMBIMAACA MATHUTOPOHOM, NOBTOPAACh 9KCIepUMeHTaTOpOM H 
Wabaloch MMepoe MoaKpensenue. HecmorpA na TO, TO B BTUX ONBITAX pa3- 
ApaskeHnA WAN B CTepeoTHne, a ycnoBHEe pedaekcn 1-ro nopsyKa Onan 
HOCTATOUHO YIpPOYeHE, CKOpOCTh OOpas0BaHHA BTOPMYHEIX yCOBUEIX pediek- 
COB HCJIb3A Ha3BaTb BEICOKOH. Y Jlaqb Bropu4HnElit yomOBHLIM pedseKc Ha pas- 
ApaKkente «(lOKaKH HOCHK») yiIpounica ua 102-m coveranun, a y Hesnt — na 
[22-m. Ene Oonee AauTeIbHO BHpabaTHIBaMch Wpyrue BTOPHYHbIe pe@seKcht. 
HeoOxojumMo orTmeTuTb, «TO ANddepenuMpoBalue ode3banaMu BTO PUYHBIX 
YCHOBUBIX pedieKCOB NOAYNHAeTCA TeM 7Ke 3AKOHOMEPHOCTAM, KoTOpHe OBIT 
ONMCaHb. BEINe WH YCOBHEIX pedseKcos 1-ro mMopayKa. 


OdcyxyeHue pe3syubTAaTOB 


EKoKeqHeBHOe HadvoTenHe 3a NOBeeHHeM WIMMaU3se ne OCTaBILHeET HUKa- 
KOrO COMHCHHA HacueT BecbMa ObICTporo *@OpMiUpoBanuA y HX WOCTaTOUHO 
CHOMKUBIX YCAOBHOpe@ICKTOPHEIX JBUraTeAbUubIx aKTos. Borbueit uacre10 
HOAKperAeHHeM TaKOrO pola 3aMbIKAHMi CAYRUT OPMeHTHpOBOUHO-NCcIegO- 
BATeALCKAH, UPPOBAA HeCHTCAbHOCTh UH TAK Ha3blBacMblli pedsekc CBOOOLLI. 
Moko On110 Ob He YHOMUHATh O TOM, NaCKOABKO CTPeMMTCAb UO o6pa3ywTca 
y OOe3bAN 3alITHBIe ycOBHbIe peduekch. BMecre c rem UpM pasoope u310- 
MEHHOLO OKCHEPUMEHTAILUOrO MaTepHalla Heb3H He OOpaTUTh BUUMAHUS Ha 
MCAICHHOCTS BEIPAOOTKH ABULAaTebULIX YCOBHEIX pedseKcon ia peyenste 
3BYKOKOMILICKCLE Ip MAWMeBOM MOK pelienun. 

HeoOxoqumMo oTMeTHTb, UTO © CaMOrO Hatada YKCICpUMeHTasbHoi paboTH 
Hal OOC3bANE He OLIN BHOTHE HHANPPepentub K WOPaBaBIUMCA YCAOBIUbIM 
pasqpakuTetAM. OHM BOCMPOU3BONMAM HeKOTOPHIe AKTHI, KOTOpBIe saduKci- 
poBaincb B TeyeHtie Hx OHTOreHe3a. VU sto NonATHO. B Teyenne HeCKOABKMX 
TT C TOMOU[bIO TOMOCOBEIX pas paket («IpIHech, «MOTORMy, «HLM Crolay, 
«YXONMU, «Hall HOry», «ali PpyKy», «BEITPHCb», «caquch OuwKe, «canuch Ha 
CTO», (HeCM KyaTbcA» I Wp.) Mepconas aabopatopun GyKBaibno yupaBmAn 
NOBeAeHHeM TWHMMan3e. 

B wamem cayyae HOBaH yCHOBHAaH [BUraTebuaA peak Ha 3ByKO- 
KOMILICKC «HOKaAKH HOry> yYHOPHO NoOWaBIAIAach DOaBpannem pPykM UH Nor 
Hu oOeHX KONeUHOCTeIt OMHOBpemMeHHO, JIumm Wocre yrameHinA THX JBMLa- 
TEABUBIX AKTOB TPOABIANAach HeoOxoyumMaA MopmMa ycsoBHOorO pedrekca, 
COOTBCTCTBOBABINAA TWacCHBHOMY J[BHxKeHHMIO, KOTOPOe coueTasoch c oupene- 
‘T@HUBIM 3BYKOBBbIM pa3jpaxkeHuem. 
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{lomo6u0e se B3aMMOOTHOWEeHHe Me*K Ay yYUPOYeHHOM yCAoBHOM peaKiven 
 BOBHIKAaONIcil MBI HaOmOanH Ha o6enx o6e3bAHax pu BEIpaboTKe BToporo 
‘cnoBHOTO pedsekca (Ha pasqparkKcHHe «OKaKU POTHK)). 

Ip anasu3se yuddepenyMpowanhA ABuraTeIbHHX YCAOBHBIX pedsleKcoB 
' WHMUaH3se HeEOOXOJMMO CUUTATLCA © TEM, UTO POPMAa YCIOBHOTO [BUKeEHMA 
(omeT TO GOMbMe, TO M@HbIIe COBMaaTb C TEM KPyFOM AKTOB, KOTOPble Halt- 
onee THIMUHEIE WIA WiHMenol peaknun. [lo-BigquMomy, C 9THM CBA3aHO TIpAMO- 
AKH HaBH3UHBOe BOCIIPONsKeeHHe MOKaA3a PTA, CCAM UCILITAHMe MpOBOANTCA 
[a JKHBOTHOM C BBEICOKOI THMmeBOH BO3s6yquMOCTbYO (Mocie CyTOUHOrO romo0ya- 
MH, HOBLTI BU nuN). Ho jame B TakOil NocTaHOBKe ONLITa Aude pe Hi po- 
‘AIM YCJOBHBIX pe@eKCOB MpOXOAMT Topaso yCnemuen, CCAM OANO 13 TBH- 
KeNHii ayjpecoBanoO K CaMOMY %KHBOTHOMy (MOKa3 prTa, HOrM), a Apyroe — Bo 
se (TOKa3bIBalie Ha 9KCHepimMentTatope). Bee oTO 3acTaBAAeT KYMaTb O TOM, 
(TO B pa3IMY¥eHHH 9TUX ABUraTeIbHHX aKTOB UpWHuMaeT yuacTHe TakxKe 
{ KILH@CTETHYeCKHH aHatl3aTOp, 3HaYMTeIbHaH pOJlb KOTOpOTO B TOBeACHUK 
quMMan3e yeTaHoBAeHa 9kcHepuMeHTaibHo (Banypo, 1948; Maitopos 1 Mup- 
0B, 1956, Ht Ap.). 

B 3aKauenne MbI OCTAHOBUMCAH Ha 3HaYeHHH OTeJIbDHHX KOMIMOHCHTOB 
JIOWKUBIX paspaKuteteli, IpuMeHeHHHIX HaMM B aTO pabote. /le10 B TOM, 
[TO B MepBOM vTale Nccle_oBaHHA, KpOMe 3BYKOBOM XapakTepUCTHKH, OHH 
[Meu ee 1 3piTetbHylo. As ountta Ne 100, mposegennoro Ha Jlage, BHIHO, 
[TO MaCKHpoBaHle Jia BbIsBaJIO y Hee CHIbHelimee BHeMIHee TOPMOKCHHE, 
coTOpoe CKaZaOCh He TOAbKO Ha yCMOBHOpe@AeKTOPHOH JeATeENbHOCTH, HO 
{ Ha 6e3yc0BHOll MuueBo peaKkniu. Jaga B KOHTe KOHMOB Mepectasa OpaTb 
My, KOTOPYIO 8 HepBoil MotOBHHe OTIBITA ea CO CBOHCTBeEHHO! eli Kajl- 
1OCTbIO. 

PesypraThl Okasaich eule OOee OTUCTAMBEIMH, KOFa OAH OUBITH CTA- 
SMC C DKpaHpoBanuem Ja, a Apyrue — 6e3 Hero. B nmepBom cayuae 
LOMUCCTBO TOUHDIX YCHOBULLX pe@IeKCOB 3Ha4UTeEIbHO BO3PAaCTAaO, ITO MOLIO 
‘OBOPNTh O JOMHHUpYlouleM 3HaueHM MUMIM4eCKOrO KOMIIOHeHTa Ha 3ByKO- 
3hIM. 

Ham kaskeTca, TO AMHPhepenMUpoBanHoe BOCIIPUATHeE peieBbIX 3BYKOBBIX 
comMIeKcos (Kak IIpimMep CloxKHOrO sByyalitA) 6e3 yxacTHA MHMHYeCKOrO H 
[HTOHAWHOHHOTO KOMMOHCHTOB ABJAeCTCA B KaKOH-TO CTeHeHIl WOKasaTestb- 
‘TROM RLICOTL! Opravlsallliil NepBHO! CiHCTeMbL aHTpOMOMOpPHEIX Oe3bAH; 
TO KaUCCTRO HOsBoOAeT UM BCTYHaTb B OOMMpPUbIe CBA38M C OKpyKalolliM 
uitpom. Mobi, ecrecTBeHuo0, LaleKH OT MpNNTHChIBAHMA 9THM KOMILTEKCAM 38Ha- 
(CHUA, BHIXOWANIETO 3a Mpeserbl WepBOH CUrHaAABHOM CHCTEMDI, NO TOUWHOCTD, 
| KOTOPO! ON BOCIIPUHUMaloTcA (cyqA Ho oddpenty), Bcerma MoparKaer. 

Vcxonun us otoii paOorn, HaM XoTeTO0Cb OL TOMDKO IpOBecTH HeEKOTOpyto 
lapalsenb MptMeniTedbHO K BBICHICH HepBHON eATebHOCTH 4e.TOBeKa, 
‘Topecian ClucTeMa BIAeTCH, Tpemye seero, cpeACTBOM CBABH 
MCHLY JNOAbMIL WH, CICOBATeEABHO, CpeACTBOM IX MbIMUIEHHA, B oucTopittec- 
sHe BpeMcHa, Kora HeppovedoOBekK ONeEPMpOBad TOJEKO 3BYKOBHIMM CHPHaaMe, 
‘TCTCHb MOMTOTOBMEHHOCTH HepBHOH CHCTeMBI K analu3y WU CIHHTe3y H3faBae- 
hIX 3BYKOKOMIOHEHTOB IiMea, HafO MOlaraTb, WepBocTencnHoe siravenne. 
(fakux Obl KAYeCTBEHHBIX OCOOeHHOCTeli HH JOCTHPAa BbICIIAaH HepBHaA WeA- 
feJIbHOCTb UeOBeKA, CTO CLYXOBOL AHAINZaTOP B PYHKUMOHAIbHOM CANHCTBE 
> JIPYTUMH OTAeTaMU OOWbINMX NOLyMapnl TOKEN MpewkKe BceroO aqCKBaTHO 
;0CIIPHHIMaTb Mafalouiite pasqpakeniA. dWecb MBI, TAKHM o6pa30M, Kaca- 
MCH IpoOaeMbl, KOTOPaA BCceleIO OTHOCHTCAH K KOMUDeTeHOM Pu3ztom0ra- 
yKCHepumMentatopa. laqo AyMaTb, UTO CTAHOBAeEHMe BTOPOCHPHAIbHbIX HepB- 
MX MCXAHH3MOB (B HCTOPH4eCKOM M OHTOreHETHYECKOM aCHeKTax) m0 M WeT 
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pyka 00 pyky ¢ yBemuMBalonlelica CHocoOHOCTHIO HepBHOM CHCTeMEI YeOBeK: 
K THOHepeHUMpoBaHMio CIOFKHEIX B3BYKOBHIX pasqpaxeHui. 

IHummanse, 10 aHHBIM aHTpOMONOrHuM HW NaneoHTonorun, oTLeNMIUCh 0° 
HX OOM[eroO KOPHH C YeNOBeKOM B CpeqHeM MMoneHe (Sonntag, 1924). He 
CMOTPAH Ha TO, UTO OHH He ABIAIOTCA MpPAMBIMM IpefqwecrBeHHuKAaMM eJO- 
BeKa, HX HePpBHaAH CHCTeMa pacHONaraeT JOCTATOUHHIMU BO3MOKHOCTAMI 
K BOCHPHATHIO HM ANdhepeHUMpoBaHiIo BeChMAa CNOKHHX 3BYKOCO"eTAHH 
BuauMo, B UPAMOM CBA8M C 9TUM MO#KHO yKasaTb Ha Hamnuane y muMnanst 
CIOHHOH CHCTEMBI BPOHMCHHEIX TOMOCOBLIX peakmnit. 


Botsonpt 


1. Il[pu o6pasoBaHnu yzBMTaTeNbHBIX yCNOBHBIX peduekcoB y IMM—aHst 
OTMeYeHO AUphepenyMpoBanve sTHMU PKUBOTHEIMM pPeYeBLIX 3BYKOKOMITeK 
COB, 

2. B OOBIYHBIX yCHOBUAX OMBbITAa (Korga o6e3bAHa BUAMT MUMMKY roBOpH 
Hero) Oo.1ee CHIbIbIM KOMMOHEHTOM KOMILIEKCHOTO pasipaxkKuTenA ABIAeTES 
3pHTeIbuBIL. 

3. J[puratenbubie ycnoBHLe pedueKcH, OOpa3s0BaHHBe MIMMMaH3e Ha BeC! 
SPHTeIDHO-AKYCTHYECKHH KOMINVIEKC Ip IIMMUHAPOBAHHM MUMMYeECKOrTO KOM 
HOHEHTA, BbIZKIBAaIOTCA TOJbKO 3BYKOBLIM pasipamennem. 

4. OOpasopanue u gubhepesyuponaune BrOpH4HHIX YCAOBHEIX pedmeKcos 
y WMMNAaAnse eT NO THY NepBMUHDIX. 
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OQ TPEHUPOBKE HOBAJKHOCTH HEPBHBIX MPOIMECCOB 
Y MEJOHOCHOM M4EJIbI 


HL A, HHRATHAA 


jladopaTopHa usHtoOrHu = HM3IMHX %KMBOTHBIX. Sapedyiouui — M. E. Jlo6ames) 


[lonpwxKHOCTh Wponeccos BO3s0yKAeHHA UM TOPMOKEHHA ABUAeTCA OHM 
13 OCHOBHEIX CBOCTB BHICMeH HepBHOM AeATeNbHOCTH *muBOTHEIX. Hanbouee 
IOWIEMPMHATHIM CHOCO6OM XapaKTepHCTUKM NDOABYKHOCTH HeEPBHBIX Mpormec- 
30B CAY#UT TeCT OMHOBPeMeCHHOH MepeseIKU NOMOHUTeENBHOrO YCIOBHOTO 
pepuekca B TOPMO3HOM M TOPMO3HOFO B TOAOKMTEIbHBIM. OTO ABIeHMe je- 
rauibHo u3y4yeHO Ha coOaKax. [lpm atom ObIO0 WoKa3aHo, UTO B pe3sybTaTe 
MHOPOKpaTHOrO MepeseibBaHHA ONHOM Wapbl YCMOBHBIX pedleKcoB Mponcxo- 
{UT TpeHHpoOBKa NOABMKHOCTH HepBHEIX Mporeccos, T. €. KOMMYeECTBO HeEOOXO- 
MMMBIX COUeTAHHH 1A TepewenKM CMrHatbHoro 3HaYeHHAH yYCNOBHEIX pa3sapa- 
KUTeTeH COKpalkaetca. 

HK nacTroanleMy BpeMeHH HaKONMICA 3Ha4dAMTeIbHEIM MaTeplad, CBUyeTeIb- 
CTBYIOINMIi O BO3MOKHOCTH TPCHMPOBKHM TOABMKAOCTH HEPBHBIX IpOmeccoB 
y Mpeycrasutese pasM4HEX KWaccOB NO3BOHOUHEIX *KMBOTHHIX (pbIOHT, 
(TUE, pentuinu u tv. 4.) (Amexceesa, Aptempes, Banakua wu gp., 1947; 
Burr. HK. @Deyopos, 1951; Odpasmosa, 1953; Honyposa, 1953; Pokorosa, 
1953; Tperpakosa, 1953, a ap.). U1 OecMo3sBOHOUHSIX /KABOTHEIX 3TO ABIEHHe 
10 CHX TOp He ycoTaHOBseHO. 

B wacTosmee BpeMA MO?KHO CUMTATh AOKA3SAHHBIM, AUTO WOBeMelMe HaceKo- 
MDIX, OOakawluguxX BbLICOKO pa3BHTOW HepBHOM CHCTeMOM, WMpekcTaBHAeT 
B3altMoyelicTRMe YCAOBHHIX M Oe3syCIOBHHX pedecKCcos. 

B wameiti na6oparopum Hakonnaen Oonpmom akTayeCKHM MaTepHal, 
yOexK.alomii B TOM, ITO OCHOBHBI€ 3aKOHOMePHOCTH yCloBHOpedsekTopHon 
N@ATEIbBHOCTI HACEKOMBIX ABJIAIOTCA CXOMHBIMM C TAKOBHIMH JA MO3BOHOUHEIX 
*KUROTHBIX (Bockpecenckan wu Jlonatuua, 1952; Bocxpecencnan, 1900; Jlo6a- 
mes, 1955). Accaegosannamu M. E. Jlodamesa u W. A. Hakuriunoit (1951), 
MW. A. Hukuraaoit (1953) 8 onbitax Ha merKonpaAgax Onlta MOKasana BO3MOiK- 
HOCTh OOpazs0BaHHA YCJIOBHLIX CBAC, HX yracaHHA M TepesesKW CHrHab- 
HOrO 30a4eHHA YCOBHBIX pasqpamkutTesel Tame Ha cTasuu rycedinbt. B omsi- 
Tax tla nuetax A. K. Bockpeceacnoit a H. [. Jlonarunon (1952) Opim0 ycra- 
NOB1CHO, UTO VY Web He TOMBKO OOpasylOTCA HOBbIe M yramaloTcA crapbe 
BPeMCUHble CBA3ZH, HO WH BbIPadaTLIBAIOTCA TOHKHe AMPPepenHUpoBKH Ha pas- 
IW4HbIeC HCKYCCTBEHHbIe WH eCTeCTBEHHbIe pasqpaxkKuTelH HW OCYyMeCTBIIAWTCA 
Me peHesKH CHrHaIbHOrO 3HadeHMA YCIOBHEIX pasqpamuterel. bro moKa- 
3aHO, ITO IPH HepeKOVeHHH MpHIeTOBR ued C OMHOrO HeKTAPOHOCHOTO pacTe- 
HILA Ha Wpyroe MOryT ObITh UCNOAb30BaHb WepesqesKu yCIOBHOpedseKTOpHoN 
peakUHH H3 MHWesol B OOOpoHMTenbHyio HM OOpas0BaHve HOBO MHmesol 
BpeMeCHHOM CBA3H Ha Wpyroit meqonoc (Bockpecenckas u Jlonatina, 1953). 
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B xojle aibuelimero U3y4eHHA yCHOBHOpe@ACKTOPHO JeATeIbHOCTH MeJLO 
HOCHOM myerb pod. M. E. Jlo6amesiim Oba WocTaByeHa Nepey, HaMM Balayi 
M3y4HTh Wpolecc NepeseKM yCOBHBIX CBA3eH Ha Ber WM MecTO TMMMeROr 
NOWAK pelwieHHA UW BLIACHHTbh BO3MO)KHOCTh TpeHHPOBKH NOABUGKHOCTH HepBHBI: 
mpoleccoB HyTeM MHOroKpaTHOrTO TepeyesbBaHHA CHrHasbHOrTO 3HaYyeHHs 
YCJOBHBIX pa3qpakitesei, | 


Meroyuka 


B juno padore OBI HCMOIb3OBaHB HIVLUBMAyadbuo Meyenbie maerb. Vueii ¢ ce 
Mbei KaBKa3scKUX Wed NoMemlaJicH B Aadoparopun. JleToK mocpeycTBOM KopHjopa JMO] 
B 0.5 M COCANIAJICA C OTBEPCTBHEM B OKHe, TAK UTO M4¥eNbI MOTAN CBOOOMNO BEINeTATb Hi 
yauuy. B Ookopoil crenke Kopuyopa Ono cAenano oTBcpceTHe JIMaMCTPOM 9 CM, K KOTOPOM\ 
OIA MpucTaBsrCH WaOWput, MBTOTOBICIUDL 12 OpramimMecKoro cTeKaa. 


Res ERE RRLONRRAN 





-LaOHpHNT jVWA BhIpaoOoTKH yC.OBHOrO pedsekca y M4eJEI. 


(t — M@CTO YC.IOBHOrO pas paekHTedA, o — MeCTO TMOeBOrO TIOWK PenaeHnA,. 


B sadupuntre MecTo jl YCAOBHOTO pas paKuTeaA 6B MuKcHpoBaHO. YcaoBHblii 
pasipaxkurTetb — UBeTHOH Kpyr jMaMeTpoM 2.5 cM — BCTaBAAJICAH B OTBepCTHe KaccerTH, 
CAYKUBIUNCH [HOM TaOUpHNTa, M MOMeMacA y BxXOMa B ONUH OOM KOopHyop AMHOM 30 cM 
(cM. pucyHok). Ilyena, pola ycroBHEi pasqpaxntenb, Moria caelaTb J1n60 OpaBblii, 
mH60 JepbIii MoBopot. Iytb or ycuoBHOTO pas parxkUTeAA AO MVCBOTO NojkpenaeHna paB- 
HAICH 24 cM. Ualleuku 43 oprannyecKOr“o CTeKa AHaMeTPOMB 1 cM, HaNOHeHHBIC CaXxapHBbIM 
CHPOIOM, MOMeHaIMCb B CBOK H WpaBow uactax KopHyopa. Ha nyTH K MeCcTy DoKpen- 
JICHHA Ha paccTOHHHH 19 cM OT ycuoBHOrO pa3sipaxKnteiaA OMIM yCTaHOBJeHb NOAHUMaLD- 
I{HCCH 3aCIOHKH, TaK#KC H3 Oprannyeckoro crcksa. Tyena mpomyckamach K uallke ¢ cH- 
PONOM TOJDKO B TOM CJlydae, CCIM OHA Chedala WpaBHJAbHbIM MOBOPOT OT YCAOBHOFO pasytpa- 
*KIITCIA. 

YCAOBHEIMM pa3paxHTeJAMHW ObWIM KpyKKM CHHCTO H 3CICHOrO 11BeTa OMHAKOBOTO 
‘MiamMctpa. Ilo ycIOBHOMYy CHrNady — CHHH WBeT — Wueta FomKHA Oba CelaTh MpaBHii: 
HOBOPOT, Ha 3CCHbIH — JIeBbIit. 

bp1o0 MocTaBleno 2 cepun onbIToB. B nepsol cepuu ONBITOB ycNoBHHe paaypamutTesn 
yepeqoBalich Yepes pas. Bo Bropoii — ycaoBubie pa3sqpaxutTeiu uepeyqoRamnch upons- 
BOIbHO. YCJOBHEIL pedwekc CYMTAaICA BEIPAaOOTAHHEIM Nip HaM4U B ONITe NosApaAy 5 upa- 
BILIbHBIX OTBCTOB Wa YCIOBHH curuHad. Ilocac BrpaboTKH ycloBHOoro pedsrekca, T. ec. Mo- 
BOpoTa NUCL, HaNphMep 0 CHHeEMy I[BeCTY BIpaBo H BAeBO — NO 3ceHOMY, MpOH3BOMH- 
Tach (BYXCTOPOHHAA OJHOBpeMeHHaR Hepesemka o60nx pedsekcos. Telepb na cuinit Weer 
Wyeia FOMHHA Oba ClelaTb NEBL NOBOPOT, a Ha 3eNeHbIii — upasBH. I[epeyqcnka Dapsi 
pedsekcoB WpousBosusach MHOroKpatHo. IIpu nepspoll Mepeqenke pasqpaxuTean upHob- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


O mpenupocre nodeusnocmu y MeOvHOCHOl nuendi 159 





TaN MpOTHBOMOAOKHOe BHAYeHHe (MepBaA MpAmMad UcpejylerKa), UpM BTOpo MepeperkKe 
ex KC pePACKCOB 3HayeHHe paslpaKUTeICH CTAHOBUACCL DepBOHAaYaTbHBIM (epBaH o6pat- 
‘ad MepefeaKa), Ip TpeTbel Tepesqerke paslpaxkuTecun BHOBb IpHoopcrTaan NpoTHBONONOK- 
Oc 3Hayenne (BTOpan DpAMaH TMepeeska) HT. 0. 

Yueio coveTanni, HeOOXOANMOC WA DepesedbBaHWA CHTHANBHOTO 3HayeHHA YCJOB- 
(OO pasparKUTeIA, CIYHKUIO NOKasaTeeM CKOPOCTH OcCymecTBAeHHA HepeyenKn. ITepe- 
eKa CUNTAIaCh 3AKOHYeHHOH, CCAM Wyera B ONBITe 5 pa3 MoxpA,, WpaBuabno pearuposBaga 
la pa3sqpaxuteln. 

B ollenke MosyacuHblx pe3yAbTaTOB CpaBHMBAINCL TONLKO OLMHAKOBLIC TO 3HAYeHHIO 
icpeyqeaKH., HKpome Toro, B OMBITC pericTpipoBanHch HHTepBadb MCKLy coveTaHMAMH, 
‘PHXOMAaMH NYCI B LAOMPHUT K yCIOBHOMY pasparKUTcai0, BpeMA Upoocra oT ycaoBHoro 
‘AINPAMKATCIUL K MMICBOMY NOAKpeHJeHHIO H 4YHCH0 HEMpaBNAbAbIX OTBeETOB 3a 9TO BpeMA. 


Pesy1bTaTbl ONbITOB 


56 llayaie onbita Wueda Doayualia WHiNeBoe NoAKpensene B WadupHHTe 6e3 
(BeTOBOrO cHrnasa. Kora Wea Hayasa COBepliaTh NpaBNAb_Nble peiicEr 13 
‘Ibt B AAOUPHUT C OTHOCHTeIbHO OMHAKOBLIM HUTepBaIOM BpemMeuu, Ob 
‘BeeH UBCTOBOM yCAOBUBIM paslpamutTetb. Tenepb Ha yt kK cupoly nyena 
iCTpevasla CMH NIM serenbli Kpyr. Hopnsna B o6cTanopKke saOupuuta BEIBbI- 
sala y Nyetbl OphentTNpopounyrio peakunio. JIlpu mpoxomyeniut m0 nBeTo- 
sOMY Kpyry Wella NOANPbITHBaA NI OCTaHaABIIBaTACh Wo BReHTIANpOBaaa 
‘PHUIbAMH HW TOMBKO 3aTeM MposomKasa CBOM TaIbnehuuiit WyTE mo WaONpUHTy 
: Me€CTY IINMeBOrO NOWAK pemienins. 

[Ip oOpas0naniil BpeMeHHO! CBH8M B TOM MocTaNOBKe OTbITOB, Korma 
HHH HW 38@CHbIT CHrHadIbr vepeoBaduch yepes O7uH, Muera Ne 8 Bnepppe 
[casa WpaBMIbHIH TOBOpoT 10 seneHOMy CurHaday Ha 6-m covetannn. Ilpu 
fOC.CNYIOMNX COUeTAHHAX TpabWIbHble OTBETHI YepeOBaIHCh C HeMpaBHb- 
ib. Ilvera fenana HelpaBHAbHH it NOBOPOT OT yCNOBHOTO pa3zlpaxkiters 
[ LOxOANIa O KOHIa KopHpOpa Tabupuuta. OpHako c 23-ro couerannA ycnoB- 
[BI paslparKuTeIb cTad WpuoOpetaTh Ooubpmec snayenne. Iluena, npoiinsa 
(BCTOBOH Kpyr UM Cle1aB HeNpaBIABHEI MOBOpOT, yxKe HE WOXONNAA LO KOHTA 
(aOMpuHTa, a BOSBPalanach K CHTHAay MU 3aTeM UpaBMABHO pemana 3ayayy. 
Thora WpaBuAbHoOe pemenve saqau cmeqoBaso Nocne MHOTUX oOmNGOR. 
JWHAKO 3HaveHHe WBeTHOTO CHTHANA yKpelIANOCh, Ul OHOBPeMeHHO BEIpaba- 
BiBalcA puTm moBopotos. Ilocne 9O covetanuit Mpu yepenoBaHHNn cCurHanoB 
fepe3 OAHH Tuenta Jana nogpag 10 Tpapuabunx oTBetros. Hak n3BecTHO 110 
iccaeqoBaHwam A. K. Bockpecencxon nu H. [. Jlomatunoit (1952), ycnosunrii 
vepNekc Ha IBeT y MeOHOCHOM myebI oOpasyeTcaA Tocnme S—6 coverannit. 
1o B ONbITAX yKa3aHHbIX aABTOPOB YCNOBHBI u GesycnoBHB pa3slpaxKkuTelH 
[pocTpaHCTReHHO He On pasbegnueHnE. Uameuka C MMINeBLIM OAK penneHnem 
tOMeIIlaacbh Na WBeTOBOM YCHOBHOM CHrHajte NIN Ha OYeHb OU3KOM paccTos- 
‘WM OT Hero. 

Meroyika Haltix OMbITOB ObIJIa TAKOBA, 4YTO WBETOBON yCIOBHEITI pa3ypa- 
KUTeb ONL CHTHAIOM WA IpoupHormeltHBHOn peaKnuu muent. vena no 
HOMY ClirHaly — CWHeMy WBeTty — fOumHa OblNa chentaTb UpaBblit NoBo- 
OT, ATIO APyrOMy — 3e7eHOMY — eBLIN NOBOpOT. BepoaTHo, Npeomennanr 
aflaua HeCKOJbBKO OCTOKHHIA BhIPAaAOOTKY BPeCMEHHOM CBA3H, NOSTOMY TWA 
Opas0BaHHA BpeMeHHOW CBA3H B Hamux ONbITAX NoHa_oounoch Gombmee 
icrO0 coueTAaHHnH. 

Tlocne o6pa30BaHHA BpeMCHHO! CBA3H B KOHTPONBHOM HCULITaBU yCJOB- 
IDI pasyqpamurenb On cuat. Iluena, Botiga Bp waOupuMHT, OCTaHAaBIMBaach 
ia OOMTYHOM MeCTe PaCIONOHeHHA YCNIOBHOFO paslqpaxkuTe1A, BEHTUIMpoBana 
(PRIBAMH, a 3aTeM MpoOAOIKala CBOW NyTb 00 AabupunHTy. C KaxkKbIM HOBBLIM 
IDUXOJOM B JaOUpHHT W4yeNa Welasa NOBOPOTH B TOM HallpaBleHH, KOTOpOe 
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COOTBeETCTBOBaO OH YepesOBAHUO CUTHAJIOB, T. €. UpaBHIbHO yepeOBaInCck 
UpaBuii u aesstii moBopotH. [Ipumepom sToro MOoKeT CLyKMTb BHIOMCKA M1: 
upoTroKona onpita Ne 10. 


Tluena Ne 8 OnpitT N 10 7 VIII 195¢ 













MatTepBadibl IIponpnoueu- 


Peas Ycnonnuit MemILy ovepen- | JIuTeIbHOCTh TUBHAA 
BB HOMEP | pnasapamnuTesL| HBIMA OpHseTaMu peakiIHu peakuonr ITpumeqanne 
COMeTAH ME! B WaO“pnur (iu uOpoT) 








97 Semen. 1m. 30 ¢. 55 c. Jlepui. 

98 Cann. 19 m. 40 c. _— Ilpaspun. | 

99 SeJIeGHbIH. 25 mM. 00 c. — Jlepbii. | 

100 Caunit. Om. 10 ¢, 20 ¢. Tpaspii. | 

HOUTpOUbHEIe HCMBTAaHHH 

t Her. 9m. 10 ¢. 2M. 10 ¢. Jlepn. | Waena wa mMecr 
| pac losOMeHHA 
| CHrHana peut 
| gaapyer. 

2 » 144m. 10°. 3M, 50 c. [| papell. 

3 4M. 15¢. | 1m 10c. | Jlepuit. | 

4 » 29 mM. 30 ¢. im. Cc. Wpapon. | 





B mpoToKose MoKasaio OKOHYaHHe BbIpaoOTKH BpeMeHHOM CBA3H Hi 
WBeTOBLI€ CHrHaNbl M KOHTPONbHOe UcnITaHMe (6e3 MocTaHOBKU TWBeTOBH. 
CHrHatoB) Ha oOOpa3s0BaHie UpoupuonentuBHoro pedsenca. Ilyuena Ne 8 Hi 
Q7-m coueTaHWH Ha YCJIOBHH CHrHal — 3eeHHi Kpyr — chelasia JeBbI 
uopopor. IIpw cuexyrouem, 98-m coueTanHum (CHM WpeT), Muena, Mmpony: 
WBeTOBOH CHrHa, Chelala HpaByl WoBopoT. Cuexqywulum ycOBHEIM pa3jpa 
muTeleM Ob 3eneHbii Kpyr. Ha aroTr curnad mela crenata WeBb MOBO 
pot. [IpanuabHble OTBETH Ha WBeTOBbIe CHTHaIH GOBLIN NOMyyeHb! HW Ha WocweE 
mylomee vepesoBnanue pasypanuteneit (99-e u 100-e coveranua). Bpema mpo 
Gera HMYeIH OT YCNOBHOrO pa3s{paxkATeiA JO MeCTa IMMjeBoro NOAKpelIeny 
coctapiaAno 20—950d cek. 

Ilocne 100-ro coueraHua 6EIN0 MpoBexeHO KOHTpONbHOe ucnEtanHe. IIp! 
KOHTPOJbHOM MCIbTaHHH yCIOBHHe pasqpaxkuteiu, T. e. WReTOBbIe Kpyrn 
oTcyTcTBOBaIM. Tefepb mWyesa, BOW,A B waOMpMHT, Ha NyTH cureqoBanyw 
K IIMMeBOMy TosKpellsenuro He BCTpeyana WBeTHOrO pa3spaxitetA. Onuak 
wienta 3afepeuBaIach Ha MeCTe paCHONO*KeHHA CHrHala, 4TO yBeNMUMBal 
BPCMA 1aTeHTHOrO Lepnoya. Cpegquee BpemaA Mpobera oT WBeTOBOrO CurHasl 
0 KOPMYWIKM cocTaBANO B CpeqHem oKoN0 2 Mun. IIponpuonenTuBHble pear 
IMM y vel IpOABIAANCh B TOM PUTMe, B KaKOM “epefOBasMch YCOBHEI 
curHasbt. [[pa tepBoM KOHTPONbHOM HCHBITAHHH Weta, Kak U Ce_OBA 
OKMULATh, Clelala MeBHif MOBOpOT, Ip Ciefytollem, BTOPpOM HCHbITAHUL 
wuesa clelaia WpaBhii WoBopoT. Tperbe M ueTBepToe KOHTPOJbHbIe ACHBITS 
HMA WoKaszasu, uTO B Uporecce BLIpaooTKM ycuoBHOrO pedjekca Up Upest 
ABNICHHM CHrHaOB Yepe3s OAMH BLIPAGOOTANOCh YepeOBaHHe MOBOPOTOB B Upé 
Bhi HW West WaOMpMHTE MO MecTy. 

AvianormuHble pe3syibTaTH Obi NOyyeHbl WM Ha Apyrux mvesax. 

TM ONITH CBUAeTeEMbCTBYIOT O TOM, 4TO pM OOpas0BaHnNwW yCOBHOT 
HMMeBoro ABMraTebHOrO pedueKca Wuesa OMHOBpeMeHHO OOpa3yeT BpeMet 
HbIC CBA3H B 3PMTeJIbHOM HW MBIUNMeYHOM aHaIMsaTopax. 
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Bo BTopol cep ONBITOB ObIIO UpWHATO pousBorbHOe YepenoBaHHe 
yYCIOBHBIX pa3sqpaxkKuTeleh IIH Toro, 4TOOKE yCHAHTb 3HAYeHNe LWBeTOBBIX 
JasKpPaKUTeNeH WH HCKJUOUHTH OOpas0BaHle yCAOBHOTO pedreKca Ha MeCTO 
IOMK penNeHiA, OMH HM TOT Ke DBeTOBOH Kpyr UpesAnarasca tuene 1, 2 nan 
3 pasa noApAy. B nocneqywux AByx MM Tpex coyeTAaHMAX BLICTABIAICA 
«pyr Rpyroro Wsera, KOTOpLI ON CurHanoM ANA [pyroro mopopota. Ilocaze 
ITOFO CHFHAl BHOBb MeHAJICH. 

B aTHX ONNITAX IA OOpas0BaHWA BPeMeHHOM CBA3BH Ha WBeT MOHAaoObH- 
10cb oT 8 yo 13 coueTannil. B mporecce BEpaOoTKH BpeMeHHOM CBA3H HaGsI0- 
TaIHCbh HeNpaBMIbHble OTBeETH Ha yCNOBHE curnagd. Ilyena, coenaB uepBHi 
HenpaBMIbHbLI MOBOPOT OT yCOBHOTO pa3sqpaxKuTenA, mpoberana HO KOpH- 
jopy K MeCTy NloKpelieHuA, HO NOWKpenIeHHuA He NONyyana. Ona Bo3upa- 
Walach K YCOBHOMY CHrHaJly H BHOBb BO BTOpPOH pas Aelana HellpaBuAbHLlit 
qopopot. HomuyecTBo HellpaBHIbHHX OTBeETOB B OJHOM Co“eTaHHuM MHOorma 
yocturano 10—12. Tlonxpensaenne n4uena Nomyyana WMUIb B TOM Cryyae, KorMa 
IHa elaia IpaBuAbHH MoBpopotT. Korga ycaoBHEli pedaekc Ha MecTO yra- 
MascH, (BeTOBOM yCOBHHIN paslpaskKuTelb UpHoOpetad curHalbHoe 3HayeHHe 
QI COOTBETCTBYlOIlero MOBOpOTa; Nyena, MpoOisA CHrHaN, Welala UpaBHnsplibis 
HOBOpOT, Modyyata DorKpensenue, Jira yKpeunenua oOpasopannol BpemeH- 
HOW CBA3H KOAM4YeCTBO COYeTAHM ycAOBHOrO U GesycuoBHOro paslpamutTeneii 
Ob0 yBenuueno. WM mo xonzy yKpelaenua BpemeHHod cBA3M 6EINO 3ame4eHo, 
4TO YHCIO UpaBHJIbHHIX OTBeTOB TepHosuueckH Mmennetcn. Ha6smronaeman 
HaMH CMeHa IIpaBHAbHBIX MH HelipaBUIbHbIX OTBETOB, BeEPOATHO, 3aBHCIIT OT 
PYHKOMOHATbHOTO COCTOAHUA HeEPpBHOH CHCTeMBI Wye B TOT WIM HMHOiT Tee 
puox onbitos. BonHooOpa3suHi xapaktTep peakOHii MH HaOsmloqanu y Bcex 
) NOROUMTHBIX Wed, 

Ilocne oOpa30BaHHA M yKpeeHHA BpeMeCHHOM cBAsn Onna MpoBpeneua 
l-f Opaman mepenenka. Tetlepb mueta fomKHa Ona chenaTbh lo CHHeMy 
(BeTy JlIeBLIi MOBOpOT, a HO 3eeHoMy — Upasnit. IIpu neppom coueTranun 
1-if IpAmol DepeyerkM MOKHO ObINO HaGMOAaTb CEMOBYIO peakIii0 CO 3pH- 
rembHoro aHaaMsaTopa. Y oyennt Ne 10 npn o6pasoBnanun wu ylpouennn Bpe- 
MCHHOM CBA3H B TWOCHeqHem, 105-M, coueTaHHU yCIOBHEIM pas3qpaxutenem 
Obi 3eNeHI WBeT, 10 KOTOPOMY Wyena AOWKHa Oblma ClenaTb AeBLIii MOBOpoOT, 
iIpu nepenqerke cheqoBanHve yCHOBHHIX pa3sipaxuTenelt MeHaAnoce. B nayane 
IpAmMoH Mepeweikw B MepsoM coyeTaHMu Muene GLI Mpeqwomen CHHHM IBeT, 
KOTOPHIH Telepb Ob CHrHaioM TakK*Ke WIA Tesoro nMoBpopota. Omnako crapaa 
CBA3b CO 3PHNTeIbHOTO aHaIM3aTOpa OKa3zatach UpOvnoi, HM Mena, npoiina 
CHrHayl, Chenata He JeBbii, a UpaBell’ MOBOPOT, COOTBLTCTBEHNO mpexHeMy 
CHrHaJIbHOMY 3HayeHHO CHHero OBeTAa, H NOWKpelIeHvA He Nomyauna. Ona 
BO3BpaTH1acb K CHrHaty. Ha 9-if pa3 Wyena OTBETHNa MpaBUJIbHO, T. e. Ha 
CHHUM BCT Clelata Tess DoBpopot. B cuenyromlux coueTaHuAXx Wena cnoBa 
Nelaia HCUpaBuAbuble WOBOPOTH HM TONBKO nocse 31-ro coyeTranua 5 pas 
NOPA OTBETIIA WpaBuAbHoO Ha WBeTOBLIe CHTHaJH B MX HOBOM 3HayeHnn. 
Ilocne 5 MpaBunbHEIX OTBeETOB TO ycuoBHAM onbiTa 1-a NpAMaA Mepenenka 
Obl1a 3akoHuena MH HayaTa CJleqytoulan, 1-a oOpaTHaa nepezenka. Tenepp 
YCIOBHbIe CHrHasb CHOBA TNONYYHIM NWpoTHBOTOTOMKHOe HM TepBonayasbHoe 
3HaveHie: Ha CHHHI WBer Waesa omKua Oblna cheraTb NpaBblii NMO“opor, 
a Ha 3ereunit — nebnlii. B ompite c nuenoi No 10 pasa ocymectanenna 1-if 
oOpaTHoil MepexenkH Nonagoounocb 15 coueTannit, Mocne vero nyena 5 pa3 
NOAPAL OTReTHIA MWpaBMIbHO Ha TWpewrowKenube elt pasqpaKutenn. 

Takum oOpa3om, y nuernt Ne 10 spemenuaa cBx3b Oplna BhIpaboTaHa TocAe 
13 coueranniit. Ja nepsoil MpAmoit Depenenku nonano6unocn 31 covetanne, 
AIA Mocnenyromen 1-i obpatuoli nepexenku poctraToano 6urn0 15 couetanuit, 


1] Tpyas1 Hucruryra dusnoviorun, Tr. VIII 
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nocae vero Wella Wetanra WpaBuAbble MOBOPOTHLI B WaONpuHATe, COOTBETCTBEHHO 
HOBOMY CHrHaJbHOMy 3HayeHHio ycOBHOrO pa3paKutess. 

Man0xenHbl ONbIT NOKasal, YTO y Wyeth! MOMNO OCyMecTBHTb MINOFro- 
KpaTHylo Mepefenky ycnoBpHnix peakunii. Caeqopbie peakiun B cTOpory 
NpebiflyMeroO CHTHATbHOrO 3HAYeEHHA WBeTOBLIX pa3sppawmitesen, BepoATHo, 
ABJIAIOTCA CIEACTBHeEM JIUTeIbHOrO COxXpaHeHHA Ouara BOsbywATenHA B WeH- 
Tpadbioil HePBHOH CHCTeMe TyeJb!. 

Jl BbIACHeHHA BOMpOca O BO3SMO?7KHOCTH TPCHHPOBKH HepBHEIX Mporec- 
COB KONMNeCTBO NepesetoK Spino0 yBennyueHO no 7—8. B pesyaptate Npose- 
ReHubIX ONLITOB ObNO ycTanoRIeHO, 4YTO Mp MOroKpaTHbx NepeweikKax 
U3MeCHAeTCH CKOPOCTL NepeseakH, T. €. YNCNO coveTaNHH, HeOOXOANMOe JIA 
Karol Mocnelyiomel nepeyerku, ymMeHbluaetca. Jilin Mpnmepa npiBeyem 
oupit c muenon Ne 17. 

Iluena no ycnosnomy crrnary — cuntit Bet — RomKHa Ola Chetath 
Upapblil MOBOpoT, a MO BTOpOMy YCNOBHOMy CHrHasy — BeNCHbIN WBeT — 
nepnlii Mopopot. Bpemennas cBa3b 6bina Bbipabotana nocne 10 coverannn. 
1-A IIpAmasd Nepeseaka 3aksO4VaNach B TOM, 4TO Iyesa Noma Opiia MW) CH- 
HeMy Cliriany CleiaTb sepblii NOBopoT, a To 3encHoMy — Upapbiil, IIpu 
Nocnenyrwoeii BTopoit Mepefeake (1-4 o6patHaH Nepefenka) ycsuoBilbie CHr- 
Hab NoswyiatH ciloBa NepBotayasbHoe 3Hayenne. Brno cfenano 4 pape 
u 3 oOpaTuble Mepeyenku ycnoBunx pedweKcos (ra6a. 1). 
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TABJINIA 1 TABJIHTA 2 
Yncuo COUETURLNA Opi: UnNcdo COueTUHIA Hpi: 
Tlepesesia ipsaMoi oop. THOT IlepenesKa UpHMoni oop: THOH 
HepesesKe Ne pe dese Hepe pede Le pejesina 
pegmaenson PedJenkeoon PeWJieKko On ped JencoL 
BS | 1 17 a as 
oe ot, : g 1H ue: S 15.6 19.4 
ra : Q 8 2-31 1?.2 7.8 
oo | 7.8 8.3 


Orcroyla BUAHO, YTO YNCIO coveTAHHH, HeOOXOMMMBIX MIAH OCyUlecTBAeENHA 
NoBToOpHoil Nepeyqenku, yMenbmaertcA, Bosmomno, ato B xoORe NepenlenKy 
YCNOBHLIX peakyHil B YCNOBNAX NHamero ONLITa ycTaloBAenne onpeRreneinuore 
YPOBNA NOLBHKNOCTH HCpRHBIX Wpomeccow CBABaNO C COOTHOMICINEM Mpolec- 
COB BOSOYARKTEHINA MH TOPMORKEHHA, XAPAKTCPHLIM AIA MaWuoH Nuss. 

Beero 00 TpenpoBke CBOLCTBA NOLBIKHOCTH HCPBHLIX MponeccoB WYTeM 
MHOrOKparTiIblxX HepeseuoK yCAOBHEIX peducKcoB Obl0 TocTaBseno Oo ONbITOB 
na 5 myenax (Taba. 2). 

Cpapnibad cpeyqnue anHLe pesysbTATOB O ONBITOB Na oO Nuedax, MONO 
BIleTh, 4TO KONMYeCTBO COUeTAHHM Np KarwKAoll Nocuexylomel onuosnauvon 
nepejesiKe yYMeHbimlaetTcs. 

Takum o6pasomM, NocweqoBaTeIbHO MpoOBosA NepeflesKy Curmasbunoro sHae 
YHA ILBETOBDIX YCJOBUBIX pa3saqpayskKiteten, MbI Nonyyaem ycrnopenie Nepe- 
enki ycnopnoped@sektopnbx peakunit. Momo hymatb, ¥TO B OCHOBE BTOTO 
JeHUT TPEHNPOBKA NOABWKNOCTH HEPBHbIX MpOWCccos. Tluena npn Kanyon 
Nocneyyroliel mepeyeike ObicTpee pemaeT NpeAnowmennylo salary. 


OGcyueHue pesyibTaTOB 


Ipnunenenunii akcnepimentanbuplll MaTepnad DoKasbBaeT, YTO BPeMeH- 
Han CBA3b Ha WBeTOBWEe paslparkuteli BpabaTHBAcTCA CPaBHTeILHO 
6uctpo. Jaa o6pasopanua Bpemeunoi cBA3n neo6xo~umo 8—12 coveTanun 
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yYCIOBHOTO pasfzpaKutens# c OesycnoBHEM. B uponecce o6pasonanua u yKpen- 
ACHHA BPCM€HHOH CBA3H Wena HeECKONbKO pas NOApPA UpaBuaAbno oTBeyaer 
Ha YCIOBHBIC paslpaKUTeIH, a 3aTeM Dpovecc KonuLeutTpanuu Bos6ypnutelb- 
HOro HW TOPMO3HOrO TpoleccoB CHH+KaeTCA, YTO BefeT K HENpaBNNbnomMy peme- 
HMO 3ayaun. Tlepvons! Dpapnabnnx un nenpaByabnDx ycuOoBHOpcd: nektTOp- 
HbIX PpCaKWHH Ha IBeTOBbe CHrHaIL B WaOupHuTe BONHOOOpasHO YCepejlyOTcA. 
B mponecce BbipaOoTKH BpeMeHHO! CBABH M HepenenoK curnaypnoro 3Haue- 
HHA IBeETOBBIX pa3qpakuTesel! MOMHO ObIIO HabOnIOZaTL «3zanonub6nennocTD» 
MpONpPHOWeCNTHBUOH Peak. ITO BLIPakanoch B TOM, YTO Tuyena necKoNDKO 
Pas NOAPAR Rerana OANN WU TOT Ke NeMpaBHAbHL i NOBOPOT OT ycMOBHOTO pa3- 
ApaxKuTesA, XOTH OH MU Ne NpuBOANA Kk NNMeBsomy nozKpenenniw. I] ponos- 
HKUTCIBHOe MOBTOPeHNe CTePpeCOTHUUIX TBUAKEHHI NYeNbI B OMHOM MU TOM 3Ke 
HampaBAeHnHH, BCPOATHO, ABIAeTCH NOKasatesem Gouee cCHAbBNOrO BHAVeHHA 
MpOMpNOUeCUTHBHOTO pasllpaxkeHHA WO CpaBlleHHW CO 3puTeIBHBIM — WEeTO- 
BLIM. B aTOM Cayyae cHrnad He 6LIN AAA Wyenb BeLyMNM B onpeneneHnn 
HallpapleuHs Nopopora. Jiu avasiza sTOrO ABICHUA B CHemMatbublx ONLITAX 
MBI H3MCHAIH HUTCHCHBHOCTh OCBEMeHNA IBETOBOTO yYCAOBHOFO pasypemutedA. 
YReNHyeNHe MHTEHCHBHOCTH OCBEIIEHHA BbIBZEIBAIO OpHeHTHPOBOUHyO peak- 
MHIO NuCb, Wocue wero UBETOBOH CHTHaAN vaya WpaBuaALNO oUpe;esATb 
HalpaBsenie NOBOpoTa B CTOPOHy TMHMesoro noAKpensenus. CuenopaTerbno, 
NOBPINeCHHE CHI HBCTOBOTO pa3sipaskKutTelA NpHBesO K NOBHIMECHHIO ypoBHA 
BOZOYAKEHHA B 3PHTeENIBHOM anasusaTope Weds, KOTOpPbII! NpHoOped Benymiee 
sauenne B OCYMeCTBIeEHHH WmeBoro ycuOBHOrO pedseKca. 

JToT dakT eure pas yOemaeT Hac B TOM, 4¥TO B OCHOBE NOBeeHNA Wye Jbl 
ACHKUT YCUOBNOPe@IeEKTOPHAA WeEATEMbHOCTH IPH BLICOKOM yposne Bo3sbysKe- 
HHA Teutpa Oe3ycaoBnoro numesoro pedsekca; muena He yxoliT n3 naGu- 
pHiita {O Tex Top, NOKa He HomyyNT ToAKpennenna. Wpu poctatounolt cnae 
YCIOBNOLO paslpaKuTeIA OH CTAHOBUTCA ONpeAeNAIONUM B WallpaBlenHun JBH- 
raTeCNIbHbX peakUNi WA HaXOMKeHHA TMM. 

pn neoqnokpaTuux nepefeakax curnanbHoro 3HadeHnA YCJOBHBIX pa3- 
ApakuTenel ycKopAeTcA Nepexenka ycuroBHopedseKTOpHLlx peakunit. Moune 
UpemtodaratTh, uTO Mp sTOM TpenlipyercA NOABHIKHOCTh HEpBHO CHCTeMHEI, 
HO JHIMb TO ONpexenenHOoro Upepena, ITO HawIO cBoe BHpawKenve B NaWNx 
ONbITAX B TOM, 4TO Kak QA NPAMOLW, Tak HM WA OOpaTHoOl nepezenKkH TpeOona- 
A0Cb ONpeetenHoe WM OMHAKOBOe YNCIO COUeTAHUH, KOTOPOe He YMEHbWAIOCh 
Ip JaibienmemM NOBTOpeHuN MepeenoK. 


Birsoybi 


1. Y menonocnoit nyenmt NoABIZKHOCTE HepBUbIX Mpoleccon rwoyBepraetTca 
TpeuipoBke HyTeM MHOTOKpaTHOH NepesesKW Clirnanbuoro 3HaueHMA yCOB- 
HbIX NOTOHRUTEIBHBIX HU OTPUMATEIBUBX paspaKnuteneil. 

2. Ilpu o6paszosannn spemennoii caa3n Bhauage BLIPabaTLiBaeTcH yCUOB- 
HbIl] pe@iekc Ha MecTO NoAKpensennsA, KOTOpHi ABAeTCA Gonee Tpouwnhim 110 
CpaBHelHio © YCJOBHBIM pedlekcOM Ha WBeTOBLIe paskparKkuTedn. 
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BIIMAHME BbIKJIOVEHUA 3PHTEJIbHOTO PENENTOPA B PATE 
HORKROJIEHHM HA YCJIOBHOPE®JIEKTOPHYIO TEATEJIBHOCTh 
MbIMENM 


lr. A. OBPA3HOBA u BHKRT. KR. ®EHOPOB 


(Jla6opaTopna CpaBHUTeAbHOLO ONTOFeHesa BECIIel HePBHOM JeATeILHOCTH, sabe youn — 
B. A. Tpomnxui, uv Tpynoa @u3nor0rnn THMa BHICHIeH HepBHOH AcATeNbHOCTH 
*KNBOTHHIX, 3aBeqylomull -—— Bukt. HK. Pegopos) 


V3mMenenna B WporekaHHu yCOBHHIX UH G6e3yCNOBHbIX peakKNWA mMOCre 
aHYKNealNH ABNANMUCh HpeMeTOM MHOTOYNCJEHHBIX HCCAeqOBAHHH, BEIMNOJ- 
HCHHBIX Ha Ppa3SIHYHHX %KHBOTHEIX (KPLICL, KPOJHKH, KOMKM, CoOakH, 06e3b- 
AHBI). KH nacTOAmeMy BpeMeHU MOZKHO CYNTATh YCTAHOBJEHHHIM, 4TO IIMINeHMe 
3PUTeEIbHOH UMNyIbCaluH, OcoOeHHO B PaHHeM BOSpacTe, IpMBOAUT K Ollpeje- 
JIGHHLIM HAaPyMIeCHHAM, CTENeHb BHIPasKeCHHOCTH KOTOPHIX 3aBMCHT OT BOBpacta, 
B KOTOPOM I1povsBeqeHa OlepalvA, UpemmectByWWero OMbITA +HBOTHOrO, 
THMa BhICIMel HepBHOH AeATeENbHOCTH HW Apyrux dakTopos., UTO KacaeTcA H3Me- 
Heit BLICMIeH HEPBHOH JeATeNBHOCTH, TO B 3TOM BONMpOce HeT eAMHHOTO MHe- 
nun (Watson, 1907; Siegel, 1953; JloGanHopa, 1954; Mouceesa, 1997). 

Vsayuns npotekanie GesycnoBnope@sekTOpHEIx peak (cnelnann3snpo- 
BaHHBIX KOKHDIX pedseKkcos, BecTu6yAApHOTO HHCTarMa, OOMeroO NORenennA 
HW pasBHTHA) y +KUBOTHEIX B YCIOBHAX HCKIWUYCHHA 3peHHA BO BHYTPHYTpoOHOM 
HM pallHeM NocTHaTaNbHOM NepHone WH OOHapyKUB pA ONpexeneHunx Hapy- 
mennit (Bonoxos nu Odpasnosa, 1951), B HacTOAmem cooOmennh mi nocta- 
BHM 3afauyy BHACHHTL pONb BLIKIIOUCHHA 3PHTeNBHOTO penelTopa B YCIOBHO- 
pediekTOpHOH WeATeNbHOCTH C TeM, 4¥YTOOL] UpocueyHTh adMekT snykseannny, 
CCIM TAKOBOH OOHApy2KUTCA, Wa NOTOMCTBe, NosBeprah yKa3zaHHOMy BosyeH- 
CTBHIO #KUBOTHBIX KaHKWOTO Clexytomlero MOKOMNeHHA. 

O6ObeKTOM HCCIeELOBAHHA ABAANNCh MEIN, BLICMIAA HepBHaH TeATeIbBHOCTb 
KOTOPLIX CpeH Apyrux MeIKHX JabopaTOpubxX *KUBOTHEIX W3ayyena HanOonee 
feTasbHo 10 metoyquKe Tannxe— @Menopona (Denopos, 1951). JnyKnreannA 
Mpouspoqusach NyTeM cheHalbuo paspaboTaHHOrTO aBTOpaMHM Npvema, T0- 
3BONAloWlerO y MBIMNeH, a TaKsKe Y APYrHX MeJKUX FKHBOTHEIX COBCpMmeHHO 
6ecKpOBHO DponssoxquTbh oTy onepannio. CymnocTh MeTofa s3akIUaNacb 
B TOM, YTO y HAapKOTH3SHpOBAHHOH MBI ria3shbIM WHHUETOM pa3sABhralnch 
BEKH, a Y MOJOMHX KUBOTHBIX BCKPbIBAIAaACh THA3HAA WeNb, OCTOPORHO CHH3BY 
HasKHMaIOCb Truastoe AGNOKO HM Y OCHOBAHMA ero NepeBASLIBANUCh COCYLH U 
HEPBLI TOHKOM HUTbIO. B TeyelMe HeweNH rua3snoe AHNOKO NeNHKOM OTNaaNo, 
OTAHNUNTeALHO yYepTOM Wannoro MeTOMa ABIAeTCA NONHAA OeCKPOBHOCTh HX, 
BHUIUMO, MHNWMaIbnaA TpaBMaTH3alnA, TAK Kak yrKe yepe3 yac nocue onepa- 
HH NOABIANACh NMMeBaA peakKWA WH HOPMAaANH3upoBanock obmee DOBeeHHe 
7KABOTHOFO, 
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Hacroamee uccreqosanue mponexeHo na 26 ocnenneHHBIX MBIINAX H 6ONb- 
mom KOTHYecTBe (OKOT0 200) KONTPOABHEIX *KUBOTHEIX B CreRyOUMXx Tpex 
C@PpHAX ONBITOB. 


B nepsoii cepuu m3y4yanach BHICMIad HepBHad JeATenbHOCTB y MBIMeH 70 
WH Wocle sHyKIeain. 

Bo bBropoli cepuu mccreqoBanach YCNOBHOPeP@MeKTOPHaA WeATeIBHOCTb 
SHYKACHPOBANHbIX MH HHTAKTHbIX (KOHTPOAbHSIX) *KMBOTHEIX. 

B Tp Theil cepuu M3yyaqacb BLICMaA HepBHdaA eATeMbHOCTH MOTOMKOB 
{-ro, 2-ro, 5-ro, 6-ro u 7-ro noKonecnuit ocnenneHHbIx MEIIelT. JnY Keanna 
B OTOM CJLydae MpOMsBOAMIach y BCCX *KMBOTHEIX B NepHoy AO IpospepanuA — 
na 10—12-ii qenb oKM30M. 

Ilieppax cepua. WUccaexosanne mposezeno na 3 MBIMIAaX, Y KOTO- 
PHIX NO SHyKWeamun H3yyalach yCIOBHOpe@eKTOPHaA JeATeMbHOCTb TWyTeM 
HpUMCHCHMA CCHYIWULIX UCHbITAaHMH: Mepeqenku ycaoBUBIx pedseKcos, 
CHIMOKH HepBibIX Mpoleccos Ha done u3menenuA cTepeoTina, yatunennA 
AclicTBUA Aud phepeauMposounoro pasqpamitTers c OOn4HIX 45 ce. 10 15 MUH. 
aM rowofqanua. Ha ocnosanam orux ucnsitannit (Taba. 1) uccreqonanuux 
KUBOTIBIX MOMKHO ObLIO XapaKTepH30BaTb KaAK MOLBIGKHBIX, C TOCTATOUHO 
CHAbIbIMM HePBHbIMIE MpomeccaMH pl HesHadyuTesbHOM TIpeBasHpoBaHun 
pasqpasKuTeIbHOro Wpolecca Hay, TOPMO3HLIM. 


TABAUHILA 1 



































Gite £0 OUbITUB, LOTPEOU- MizsMeHeHHe peguencon ee 
Babi xen Wt I, Ul, L120 | yooaugenue an@-| Opud, U1, 1M cmu6iax hii 
NB. sake — Hepelesiok pedurencon DER CHTONAe Hi€PBRHEIX Mpoueccos Oe tide: 
— ae / [8a RaAKIUbIe 9 MUA] Hint mine som 
! | Il | lif ] | I | Ii! HOSHVILUMOCTH 
jlo onyKueanmit 
O92.) 12 3 | 9 92—102—65 {| 0 () 0 (+) 
343 | 9} 4 | = | 77-55 | hy | tH | ey (-) 
gob ae ee — 20— 60—36 0 (+) 0) O 
Ilocse anyKseannu 
Ago ee iit" _ 68— 39— 47 (+) — = (++) 
593 a a _ 65— 48— 49 (+) — — (+L) 
C56 ( — 43—136—170 (+L) a a (—) 








llpumMeuvanne: 0 — peduexch BonbITe ne usMeHusncn, (+) — ude peu qupoBKa 
PaCTOPMOSH.ACL, (—) — peekcet B OMbITe OTCYTCTBYIOT. 


_ B nepsprx qByx onbitax Wocme ocnenienuA nHabazwManoch He3sHauvTerbHOe 
CINDRCHMC MOTOHKUTCIbHBIX YCIOBULIX pePjekcoB HM pacTOpMaKuBanie jud- 
depeuniutposKn (mer NeNe 92 u 93). Bonee cunbuble u3MeHeEHHA OTMeYAUCh 
y mormu Ne 56, y KoTopoit ycrosuute pedaekcu Gunn HeLOcTaTOUHO 3ak pell- 
Hen Woce NocteqHen MepewenKu ped.zekcos: Bp teyenue 10 qHei Nocne one- 
panin vHadsoqaiuch dasoppe ABNenuA. B fanbuelimem y BCex +KUBOTHHIX 
YCLOBHOpePACKTOPHAA AeATENbHOCTh NOHOCTHIO HOPMAaNU3MpoBasmach, T. e. 
NOMOHKUTCIBUBIE PePIeKChI B HCCKOAbKO pas UpeBblMalu BeEAMYMNE pedseK- 
COB Ha TOPMO3HOM paskpakutenb. 

Ilocae 3akKpemienita ycaoBablx pedackcos Oban MOBTOPeHLI BCe HCILITa- 
HWA, KOTOpble TIpHMeHATUCh JO ofepaguu. PesyabratH aTux ucHbITanHi, 
TpiBexeniLe B TaOt. 1, WoKasbiBawT, 4TO y cammos (NeNe 92 u 93) aityKaea- 
uA He MOBINALA Ha CMY H MOABMKHOCTR HEpBHLIX MpoweccoB, B TO BpeMA 
Kak y camKu Ne o6 sameanaack Tepeqeika ycnoBunx pedacKcos u 3uaui- 
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TebHO OCcHabs10 WUddepenuutpowouHoe TOpMOKeHHe: UPN yAIMHeEHHM Wud- 
PepenUpoBKH MBIMIb OYeHb ONTO HaxOdWacb B KOpMyiKe. CornacHo 
ACHLITAHHIO TONOXaHHeEM, MOMKHO JlyMaTb, YTO OCMaO WM pa3sq_paxKHTeAbHblh 
fpomecc, Tak Kak B OTOM OMbITe #MBOTHOe He pearnpoBalo Ha Dosapaemble 
YCOBHbIe paspaxKuTesH. 

Taklim 06pa30M, 13 IpuBeqeHHOro YKCHeEPUMeHTAaIbHOTO MaTepHala BUHO, 
TO yCTpaleHie 3plTCIbHOM UMILYIbCaWU MO-pa3sHOMYy BJIHAeT Ha BLICIIY{0 
HeEPBHY!O JeATeAbHOCTh *uUBOTIIEIX. B TO Bpema Kak y Mbimelt NeNe 92 u 93 
yclopiope.lekKTOpHaH JeATeEMbHOCTH WpakTHyeCKH He M3MeHHIacb Tocwge 
anykieannn, y mbm Ne 56 mpon30niio0 3sHaditenbHOe ocnaOneHMe CHIb 
HW MOLBUKHOCTH HepBHBIX Wpomeccos. Yka3aHHble pa3siWw4HA B XapakTepe 
BIMAMNA OHYKIealilt Wa BBICIIyIO HepBHytO eATebHOCTH Mbimeii MOryT 
OLITh OOBACHCHET WIM pa3sH4bIMH THIOJOrH4eCKHMHA CBOLCTBAMH HepBHOoHU 
CHCTEMbI HCCJeCXOBAHIIDIX *KUBOTHDIX, WH HeOLWHaKOBOH CTeleHbIO 3aMelilae- 
MOCTH YTPayeCHHOH PYHKOWH 3peHtA APYTHUMH DYUKWMOHAIbHbIMM ClCTeMaMH. 

Bropadv Ce puA OnTOB Oba MpoBesena NO HHO cxeme. OT AByx 
pomwuTeibcKux Map 6Er10 Domyaeno 16 Mbnuel, CocTaBUBIIMX WBe rpylllb — 
ONLITHYIO H KOHTpOAbHy. B sospacte 10 AHeli Bce MBINIM ONBITHOM rpyMiibl 
ObLIM SHYKJICHpOBalIbl, A B BO3pacTe 3 MCC. BMeCTe C KOHTPOJbHDIMH MoWBep- 
rrich weereqoBaHno. ONbitH Wpoposquauce’ Ha rpyumax Mbimeil, cocToA- 
Mux 43 4 wuBOTHEIX. Tak Kak pe3yIbTaTh HCCAeHOBAHUH BrpyNMax onmepHpo- 
BAaHHHX MH KOHTPOAbBHEIX 7KNBOTHEIX IpHMepHO OMHAKOBLEI, e MbI OrpaHHuuMcH# 
aHamH30M MaTeplada, Momyuenuoro Ha rpyune Ne 44 (4) onepnposannnx 
uw rpyane Ne 45 (4) nontpoabaux mumeili. 

Hepsi ycuonunit peduexc na 3B0H0K Ne 4 (60 46) Berpabotanca y cue- 
NbIX H€CKOJbKO ObIcTpee, 4¥eM Y HHTAKTHBIX #KUBOTHHIX. Bpeqenite B CTepeoTHn 
6onee CHMbHOrO 3ByKOBOrO curHana (3B. Ne 6 — 80 m6), yepenytomeroca 
c 3B. Ne 4, y pcex 2KUBOTHLIX CHU31I0 pedsekc a DOcTeqHH. B qaibHelimem 
3BOHOK, ycusenHbit qo 100 76 (3B. Ne 7), BEIaBan 3ampemembHOe TOPMOKeHHE 
y KOUTPOADILIX *KUBOTHBIX, Y CeMbIX pedieKc Ha Hero Onin HanMOosece BEICO- 
Kum. Hakone, 9kCTpeHHaA 3aMeHa 3B. Ne 7 TOHOM HIM MeTPOHOMOM BBIA- 
BUIa OOTbINYIO CTeMeHb rellepasth3aluAl y IHYKIeCUPOBaHHBIX KHBOTHBIX M0 
CpaBHeHHi0 C KOMTPOAbUBIMH, CooTBeTcTBylOlNe TaHHhe IpuBeseHH! B Tabs. 2. 


TABJHILA 2 





Caemble MBIUIN, rpyniia Ne 44 (3) HKouTpostbuble MBIUIN, rpyuiaa Ne 45 (4) 







HAMMCHO- | pennanHa nesmiaintia |} HANMCHO” | Regia ReNHYHHS 
Bane — | yegounoro| HaNMeHoReHue | yeyonporol  BtHNe | yenonoro| H&AMeBOROHHE | y¢-noiHOro 

YeNOrHore) peprenca yeuornoro — | pegnenca | YCTOMHOO! Heguersea |  YOTOMHOrO — | Degaenca 
pisap.- | Cy cen.) | PasmpanmTenA | “(Cs cen.) Bisnp (is ces.) | PAsMpautema | "Cy Cen.) 










UTC 


i 





| Moy 


ij 


OB. Ne 4 19.2 

3B. Ne 4 ae OB. Ne 2. OB. Ne 6 
OB. Ne 4 15.2 os. Ne 6 : é os. Ne 7 
3B, Ne 4 13.7 OB. Ne 7 14.5 OB. oe 17.3 3B. No 7 
3B. Ne 4 9.3 = |Torn — 9000 rn &.9 OB. Ne 4 12.1 Tou 9U00U rn 
OB, No 4 15.4 1.4 OB. NO 4 14.9 | My», 


Ilocne yKpelieHuA NONOKHTeEIbHEIX YCROBHEIX peduekcos Obimo0 ucce- 
OBAHO yracaTedbHoe TOPMOKeHMe H CTeNeHb ero TpeHApyemocTu y oOonx 
rpyun sKusoTHnx. Jia sToro B Teyenue 12 ONBITOB MECATUKpaTHO C MNTepBa- 
JOM B 1 MHH. IpamMenasca 3ponoK Ne 4 6e3 NomKpennenuA. Yramenue y Bcex 
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MBIMeH WpoTekano BomHOOOpasHO. Tak, y UHTaKTHLIX +KUBOTHLIX CpeqHH 
BeJIMYUMUbI yramiaemoro ped@iekca 3a KayKOBIM OBIT cocTtaBIANN: 0.9, 4.3 
4.6, 5.9, 4.3, 4.6, 3.1, 1.9, 2.7, 4.6, 8.3 u 6.3 (cpemHee 4.7+ 0.43), a y cae 
WhIX COOTBeETCTBeEHHO: 4.7, 2.9, 4.8, 1.4, 2.2, 2.1, 6.7, 4.3, 2.7, 4.5, 9.7, 3.’ 
(cpennee 4.1+0.60), T. e. y cuembix MEIMei yracaHve ped@aekca Ha 3BOHO!] 
Ne 4 6n110 O6o0nee MHTeEHCHBHBIM, 4M Y KOHTPOJbHEIX *KUBOTHEIX. UTo 7K 
KacaeTCAH CTeleHH TpeHMpyeMOCTH yracaTeIbHOrO TOPMO?KEHHA, ONpenemAe 
MOTO OTHOMIe€HHeEM CYMMBI BeJIM4YHH yramiaemoro pedsekca 3a DepsBiie 6 on 
TOB K 6 nNocnelywUM, TO OKazaOCb, YTO Y KOHTPOABHEIX MbIMell 3TO OTHO 
weHve coctaBhio 1.1, a y cnenbix — 0.07, 4TO yKa3biBaeT Ha BUBOe OONbIMIYK 
crellellb TpeHHpyeMOCTH yracaTeaBHOrO rope RCnns y WHTAKTHEIX %+KT- 
BOTHBIX. 

HecoorsetcTBie MexKy CTeWeHbIO yramieHHA YCNOBHOrO pedeKca HM CTe- 
HeHbIO TPeHIpyeMOCTH yracaTeJIbHOrO TOPMOKeHNA y MCCIeAOBAHHEIX rpynD 
MbIMeH BLI3BaIO HeOOXOAMMOCTh NOBTOPeHHA JTOFO HCHBITAHHA. C sTOH WeAbkW 
OLIN ~BOCCTaHOBIeH pedsekc Ha 3BOHOK Ne 4 uw B Teyenuve 6 Nocnenylomux 
ONbITOB MPOH3BOANIOCh UpepkIBUCTOe yramieHue yCNOBHOTO peduekca Ha 3B0- 
HOK Ne 6. Cpexnue BeHYHHE yramaemoro pedaekca y KOHTPONbHIX MbIMeH 
cocraspian: 4.2, 5.0, 7.7, 5.1, 6.9, 5.3 (cpenHee 5.5+0.50), y cnenurx uBOT- 
HbIX COOTBCTCTBEHHO: 3. 3, 3. 2, 1. 6, 0.8, 5.8, 8.2 (cpequee 4. e+ 0.89). Crenens 
Ke TPeHHpyeMOCTH TOPMOMCHHA y KOHTPONbHbIX MbIMew cocTtaBuna 0.98, 
a y anyKneupospannnx — 0.46. Takum o6pa30m, H B DTOM Cyyae OKa3zanocn, 
4uTO y CCNMHX SKUBOTHEIX HHTCHCHBHOCTb yracaHHA pedsekca Oblna Oonee 
BLICOKOLi, a CTeNeHb TpeHupyemocTn Yiscarcu Pun’ TOPMO?KeHHA OoNee HH3- 
KOH, HeKeIM y WHTAKTHDIX MBIMei. 

[ocae HW3yYeCHHA yracaTebHOrO TOPMOHKeHHA MpucTyNuNH K HccreNo~ 
BaHHio ANMPepeuwupoBowHoro TOpMoKenHnA. JIA aToro 3BOHOK Ne 6 poe 
WomKaAIH UOLKpelIATh KOPMOM, a 3B0HOK Ne 4 cHcTemaTHYuecCKH yramaiu, 
Wuddepennuposka y ClembxX WH KOHTPOMbHEIX MbIMei BLIpadaTLBanach Upu- 
MepHo onnimaKkoBo. I]poueHTHoe OTHOMeHHe BeNHYMHH pedsekca Ha AUd- 
PepenIMpOBOYHLI pas_paxKuTelb K BeIHUYMHeE NONOMUTeMbHOrO pedrekca 
Y KONTPOJIbHHX #KABOTHELIX COCTABIAIO B TeyeHHe DepBHx 6 onnitoB: 47, 60, 
02, 38, 44, 14, a y cnenmnx cootsetctBenno: 68, 51, 38, 28, 48, 13. B manb- 
Henmux ONHTax WHddepennuposkKa B OOOHNX FpyNMax +KMBOTHEIX Take 
OcTaBallach oyMHakKOBOH. Ha atom done 60 MponsBefeHo yauHNeHHe Fek- 
CTBHA ude peuuupOBOAHOrO pas paKutenA NO 15 MuH. Kak BIyHO u3 Taba. 3, 
mupmepcuynposka B OonbMeM CcTeneHH pacCTOPMO3HAach y KOHTPOJbHEIX 
FKUBOTHBIX. 

Cuefyromee MCUETaine, 3aKiIoualoMmeecA B H3Me€HeHHM cTepeoTmna, BBI- 
3Bal0 yY MUNTAKTHEIX *KUBOTHHIX 3HAYHTeNbHOe PaCTOPMamuBaHHe Wudpepen- 
HUpOBKH, B TO BpeMA Kak Y @HyKIeupoBaHHHIX MbIMel AuddepenwMpoBKa 
B STIX YCIOBHAX ONbITa axe ylyumusnach (Tta6a. 3). Takum oOpa3om, 
pe3yibTaThH Tpex MCHMTaHHi, WpepbIBHCTOTO yraWeHHA, yIIMHeHHA elicTBHA 
nude pevIMpoBOyHOrO paslpawnTeiA WM U3MeCHCHUA CTepeoTHMa OAHO3HAYHO 
yKa3bIBaloT Ha TO, YTO Y JHYKACUPOBAHHHIX HKHBOTHHIX TOPMO3HOH Uponecc 
Oonee CHIbHBH, YEM Y KOHTPOJbHEIX MBIWMCH. 

IJocneynee ucinitanne 6bI0 MpoBeyqeno c IpHMeHeHHeM CBepXxCHIbHOrO 
pa3saqparKutenaA. Kak BUONO u3 TOM me Taba. 3, y KOHTPONbUBIX MBIMeH DO0- 
KNTEIBUbI pe@sekc peskO CHHBMJCA, a y ONePpHPOBAHHHIX Marke HeECKOIbKO 
NOBBICHJICA, 4YTO yKa3LiBaeT Ha CNabocTb Upowecca Bo3sbyxNeHHA y MHTAKT- 
HbIX ?KIIBOTHBIX. 

Jtauuan cepa ONLITOB He NOSBONAeT CHenaTb Kako-nHO0 onpenetenAHH 
BHIBO], OO OTPHUATCAbHOM HAM DOAOKATEIbBHOM BIUAHWH DHYyKealuu Ha BbIC- 
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TABJHIA 3 


a a a a 
KonTposibune MINN, 


Caenwe MBIT, 
rpyiua Ne 44 (9) rpyus Ne 45 (9) 










BeNUYIHa YCIORHOTO 
peg@nerkca (4 cer.) 


BeNHYNHA YCNORBUOTO 
pedsrenca (bh cen.) 





XapanTep KCMBITAHHA 













Ha nosIoK- Ha TOPMO3HO 


e Wh : i 
naenanaiveue pee ee 


Ha NoOuOKM- | Ha TApMeoaHo}i 


TeJIBHDIE PusAparh» res 
PASRPUAsTeD bh! i 






' f-e | aa 84 — 120 


YAUNHeEUNE WNPdepennu- 

popKH (no 5 Muu.) | a i” ee ae 
jlo u3MeHeluA cTepeotnna 17,2 8.4 20.0 9.6 
B }\elib M3MEHEHMA CTepeoTHia 1222 0.0 29.2 18.8 
Tocne w3aMeneuus cTepeoruna . 14.8 9.6 23.6 9.4 
io yenuenua nono RKMTeILHOrO 

pas[paKuTenA . .. wk, 23.8 0.0 24.0 0.0 
B eHub ycusielnusH nonomutesb- 

HOrO pasqpaxutTena . . . ., 6.8 2:0 28.0 0.0 
Tlocne ycusienus nonomUTenbHOrO 

pa3ipaKuTeiA . . kk, 13.8 6.0 24.6 0.0 


OTy!0 HepBHY!0 AeATeMbHOCTH MBMeH, TAK Kak NO OMHHM ACHHTaNWAM ZyamMe 
MOKaszaTeiM HaOsofaluch y OepHpoOBaHHEIX 2KUBOTHEIX, a 010 aApyrum — 
yY KOHTPOJIbHHEIX. 

IJonarax, uro asHyKeanuA MOKeT BEIBBaTL Gonee YeTKHe A3MeTeHUA Oc- 
HOBHBIX HEPBHEIX TpoleccoB Mp yCNOBMH BLIKNIOVCHHA 3peHA B TeYeHHe 
HCCKOIbBKUX TOKONeHHH, A pementtA aToro sBonpoca Obina moctaBaena 
TpeTbA CepuA onHtoOB. bern B3ATLI xOpOMO U3yYeHHHe MEDI HHH 
A 4B TeyeHHe 7 DOKONeHM B BO3pacte 10—12 nei (10 Npospepanna) nop~ 
Bepraiuch onepauuu. Cpapyelve pe3yabTaToB MccneqoRaHHit Mexyy onepu- 
POBAHUEIMM H KOHTPOMbUBMM %KHBOTHLIMH MPOWSBOMAOCh OTACNbHO Cpeqyu 
CaMNOB HM CaMOK Tak Kak, COriacHo Halim Aannbm (Venopos, 1953), B ston 
IHHUM MbIMeH MO HEKOTOPHM NoKa3saTeqAM BhICMell HEpBHOH ReATeIbHOCTH 
HMeCIOTCA BIIOIHE NOCTOBEpHble pa3saHuna. 

B leppHx jjByx WoKoNeHHAX O1ino0 u3yyeHO 5 cnemHIx camok. Yenorune 
pe@lekchl y ITMX *HKUBOTHEIX BHpaOaTHBaIHCh Tak we, Kak H y MHTAKTHBEIX 
MBuneH. He3nauntembnoe pa3simune O10 o6uapyKeHo Up nsyyenne TOp- 
MOSHOrO Hpollecca: UpM yAIHHeHHH felicraua pNdpepenunponoynoro pa3- 
UpasKuTedA JO O MMH. y ClenbIx MbImel Ha6mOManoch HecKOAbKO 60NbINee 
pacTopMasKnBanne AnpPepenyupoBku NO CpaBieHio c KOHTpOIbHLIMA. Ecan 
Cpe KOHTPOMbHBIX *KUBOTHEIX JIMTCIbHOCTh HaxOKJCHNA Mbieli y KOp- 
MYHIKH 38 O MUH. JelcCTBHA TOpMO3HOrO pa3zpaxKUTeNA COCTAaBIAA B cpen- 
Hem 60 cek., TO y 3HyKNeHpopanHEx MblUei 3TO BpemA NocTurano 90 cek, 
UcntitaHuA pasqpaxkKiteibHOro mporecca pasHEIMu josamn KodenHa He 
MANO ONpPeNeIeHHbIX Pe3YJIbTATOB: He3sHayHTeTbioe pacTopMaxKuBaune AiNe 
dbepennupoBkKu pM jose Kodenna 0.4 mr Ha MBIMIb, HadmIOZaeMoe y cuenbx 
CaMOK, ABJAeCTCA XapaKTeplibIM JIA CaMOK 9TO TMH. 

IIpu usyuenn NOABHKHOCTH HepBHBIX Wporeccos y 3THX MbIMeH O6nINO 
ycTaHOBeHO, YTO B CpeqHeM pedieKkchr Nepewenanuch y HUX BABOe OnicTpee, 
yemM y 00 uHTaKTHEIX camoK (tTa6a. 4). 

Iipu uccnejosannu Beicmeli Heppuolt zeatenbnoctu 4 camuos 1-ro u 2-ro 
HOKONeHUH SHYKeHpOBaHHEIx poxureneil 60 oOvapyxeno equncTBeHnoe 
OTIMGHe OT HHTAKTHBIX *KHBOTHHIX B MOJBUKHOCTH HepBHHIX Uporeccos: 
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TABJMILA 4 


Uncno OMbITOB, mO0- 
TPeOOKABIUHXCA [WIA Hpahnne 
HeEpeeIKH YCHOBHDIX) BaphaHTBl 
pedsercon (M +m) 


Yiueno 


lon | were ti 


No NOKOTeHHA 

















!-e wu 2-e is) 13.8 + 1.80 8—18 
feu2e.... xt 4 lose 1.20 4—9 

5-8, 6-e wu 7-e 3 5 27.6 + 10.26 2—61 
HoutTpo.tp . 20 27.6 + 3.55 2—121 
HOUTPOJib . % oO 4A -k 04) [—153 


pedieKch y CeMbIX MLIMel Wepesemamuch HeCKOJbKO MeAeHHee, 4€M y KOH 
TPOJbUDIX *KUBOTHBIX (Taba. 4). AnarusipyH CKOpocTh TepeseaKH YCOBHBIS 
pediekcoB y CaMOK H CaMIlOB MepBbIx 2 NOKOJeEHHH JHYKMeMpOBAaHHDbIX PK 
BOTHBIX © TOUKH 3peCHHA KpaliHux BapHaHTOB, BUAUM, ATO pe3syIbTaTH aw 
HOrO HCUbITANHA He BEIXOJAT 3a Wpefeth Han6osee OnicTpoit M HauOonee Med: 
eHHOH MepesesoK y MBWeli mHHMM A. 

Copepulenilo [pyre Aanuble B OTHOMICHHM NOABUAKHOCTH HEPBHLIX Mporec- 
cop Obl nomyueHbt Ha 5 camuax 5-ro, 6-ro mu 7-ro noKonenMi. Kak BHaHC 
u3 TaOa. 4, Mepeqenka pedeKcoB y CaMIOB OCyIeCTBUaCh 3a 2, 4, 24, 4€ 
u 61 onbiToB, B TO BpemMA Kak y OO CamMioB dTOM AIMHMM KpaliHve BapHaHTh 
HepenerkKu pedaexcos cocrapranm 1—13 onpiros. CaefopaTeibno, cpeqn c 
OllepupoBaHHbix MbImeit BCTpeTHNOCh 3 Cama, Mepefemka Y KOTOPBHIX Mpo- 
H301L1a B OOee LAUTeIbUbL CpOK, ¥eM y BCeX HcCCeqOBAHHDIX HaMM MHTAKT- 
HbIX ?KUBOTHBIX, UTO MOXKHO OTHECTH 3a C4eT OCTAOMAOMCrO BAMAHHA OTe- 
palit Ha MOBUKHOCTH HEPBHBIX MpOeccos. 

Tlomumo Heodnuaiino HUsKOM HOABMKHOCTH, y YyKa3aHHLIx 3 CJemmbXx 
camMlos Ob110 MO2KHO KOHCTATHpOBaTbh OTHOCHTeAbHY!O Ca0OCTh HepBHBIX 
Mpoeccos, MpoOABIAOULyIOCcA B TOM, 4TO Mocmwe KaxKforo MCMBITAaHHA, Kak 
HanpuMep H3Menente crepeoTHMa, CIMMOKA HeEPBHEIX Mpoleccos, yAMHeHHeE 
AeiicTsiua AupbPpepenunpoBKA H ApyrMXx, BOZHUKANIM AOBONbHO cTOiiKHe )a3o- 
BLIe ABICHUA, ITO COBEPUIEHHO He XapakTepHo Aaa camnos WHHMH A. K aTomy 
crelyeT OOaBHTb, 4TO MCcesOBaHHe BAMAHMA DHyKealAA B DOKOJeHHAX 
UpekpaTuioch 3-38 CTepwAbHOCTH MblmeM 7-H reHepanuu. llocaeqHee 
OGOCTOATeALCTBO He MO*KeT OLITh MOCTABeHO B CBA3b C pe3syAbTaTOM MHOpH- 
nuura, Tak Kak MLM Auuuu A Ha TWpoTAxeHiu S6onee 80 NoKOMeHHH pas- 
MHOMAaLUCh WyTeM pOJCTBeHHOrO CKpeliwBaHHA Oe3 3amMeTHOrO NHOHMWKeHMA 
WIOAOBUTOCTH. 

CyMMUpya MouyueHuble WaHAble, MOPKHO CKa3zaTb, YTO M3MeHeHHA BBICIIeH 
HEPBHOM JeATCIbHOCTH y CACMEIX MbIMeH HaOTOfaHCb BO BCeX CepHAX OTEI- 
TOB, XOTA OHM U He ObLIM OMHOZHALHLIMM. HamOomee onpeyesteHible pesyJb- 
TaTh OLLI MOAyYeHEE B MepBo M TpeTbell cepuAx. OKa3an0cb, 4TO CTEIICHb 
ocnaGeHuA BCeX CBOMCTB HepBAbIX Ipoleccos 3aBicHT OT THMa HepBHOn 
CHCTEMbI 3KIIBOTHBIX. SameTHoe oCMaOenMe HeEPpBHBIX Mpoleccos Habs, asOCch 
y Mbluicii co c1adoM HepBHOit cucTemon. 

[lp uccreqoBaHHA MOTOMKOB OCHeNIeHHEIX MbIMeH OLIO yCTaHOBJIeHO, 
4TO BHIKTIOUeHHe 3pHTeIbHOrO pelelTopa B TeYeHve pAWa NOKOMeHHMI BISHI- 
BaeT CyUlecTBeHHOe CHMKeHHe pelpoqyKTMBHOrTO WukKNa B 7-M MOKONeHHH, 
a TakKe pA, H3MeHeHI BLICHIeM HepBHOM JeATeIbHOCTH, KOTOPHIe He OIA 
OTMeYCHbI B J[ByYX MepBbIx renepanMAx. Y OTMeIbHBIX CaMIfoB 9-ro, 6-ro A 
7-ro HoKONeHMit Habmiomanoch pe3skoe oOcHadseHMe MOABMPKHOCTH NepBHBbIX 
mponeccos. ABrATca WM yKa3anible CHMIITOMH pe3sybTaTOM oOmero pyHK- 
I[HOHaIbHOrO OCHAOTeHHA OpraHu3Ma B OTCYTCTBHM 3pHTeIbHOM MMITyIbCa- 
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\HH B TeveHHe pa MOKONeCHHM, CBA3aHHOrO C Hapymenuem Ganalica HepBHO- 
‘YMOPaJIDHBIX HM, B YACTHOCTH, DHJOKPHHHEIX MakTOPOB, HAM 9TO eCTb ClenH- 
buyeCKHe H3MeCHCHMA, KaCalOMecA B OCHOBHOM TOHIMKeHHA OGUIerO TOHYCa 
(OpbI TONOBHOrO MO3ra, MpeACTOHT BEIACHHUTb B Jabuellimux HccAeqoBaHHAX 
> IpUMeHeHieM pa3sHOOOpasHbIX MeTOAUK HM Ha OObMemM dbakTH4YeCKOM maTe- 
Mase. 
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PErYJIAIMA JIbIXAHUA Y WLEHKOB 
B PA3IMUHbIE BO3PACTHBIE IIEPHObI 
NOCIE OMHOBPEMEHHOPO BbIKJUOUEHHA JIMCTAHTHBIX 
PEILENTOPOB 


A. B. HOPPEBROBA 


(JlabopaTOopuA MATeEPOWeNTHBHEIX YCNOBHHX pedPeKcos. 
Sapenyomnn — 9. Il. AtipateTsxany) 


Pa6boramu B. C. Tamkuna (1933) wu K. C. Adynayae (1935) B ommitax c on- 
HOBPeMCHHEIM BEIKIIOUCHHEM JMCTAHTHBIX peleNToOpos Obl10 DOKasaHo pesKoe 
Tayenue TOHYCa KOPhI TONOBHOTO MO3ra Tocse onepanun. B nocnequne roy 
B Jad6opaTtopun, pyKoBpogumon J. Ll. AiipaneTbanyomM, Up OMHOBpeMeHHOM 
H NOsTANHOM BEIKIIOYCHHM Depudepwueckux KOHQOB ANCTAHTHEIX analH3aTo- 
pos 6b o6tapyKeHb! PakTH, yKa3biBalonlMe Ha HauMyve KOPKOBOH KOMNeH- 
cali yTpaveHHHXx dyHKOMH C OTHOCMTeENbHEIM PYHKUHOHANBHBIM 3aMerle- 
HHeM HX OCTABIIMMUCA aHanu3saTopamu (Jlo6banospa, 1953, 1956, 1957; Aipa- 
neTpaHn, 1955, 1957; Aitpanerbany u Monceena, 1956, 1957; Mouceesa, 1957; 
Kucaskos, 1956). B onurax JI. B. Jlo6banosoi, B koTOpHIx ponsBOoANNOCh 
HOCIEIOBATeAbHOe BLIKMIOVeHHe pellelTOpoB, OO NoOKkasaHO, YTO CTeleHb 
IpOABIeHHA ykKa3aHHOi KOMMeHCaNHN 3a C4YeT COXPAHHBIIUXCA aHauH3aTo- 
pop — MW B epByl0 Ovepeab ABHTaTeIbHOTO — 3aBUCHT He TObKO OT CPpOKOB 
M@*KTY BLIKIIOUCHHeEM TOrO HIM UNOTO pellelTOpHOrO UpHOopa, HO HM OT TIMA 
HepBHOH CHCTeM *kuBOTHOTO. B To xe Bpema H. A. Monceezsa B aKkcnepn- 
MeHTaX Ha IleHKaxX Ip DOcTesOBaTeIbHOM HM OJHOBPeMeEHHOM BHBIKIIOUeHHA 
SPHTCIbHOrO, Cayxoporo, OOOHATeIbHOrTO HM BecTHOyNApHOTO pellenTtopoR 
ycTaHOBHla, YTO 4EM MOO#Ke *UBOTHOe, Tem O1icTpee H Nerue NpOABAAeTCA 
ykKa3aHnaA Komiencannua. Ilenku 2—3-mecaunoro Bo3spacta yxe Ha 2— 
6-ii eH Tocre OMHOBPeMeHHOFO BHKIIOUCHHA yKa3aHHbIX PeenTOpoB xo- 
quin, ObICTpO HaxOAHIN KOPMYIKy UM NpOABIAIN ANUTeIbHYW ABNraTelbiyDHo 
AKTHBHOCTh B TeyYeHHe CyTOK. Bmecte c TeM INeHKH, OUCpipoOBaHNble B BO3- 
pacte 5 mec., TONBKO Ha 15—-18-ii NeHL Docne oNepaluH OkaszaNCb B COCTOA- 
HH HaliTh KOpMyIKy, a Hepenecmme onepanuio B 10-mMecAyHOM BOspacTe —- 
mane Ha 25—30-i TeHb He BCerya DpaBusbHO BLIOMpaNA HallpaBseuMe K Hell, 
pvrateibHaA aKTUBHOCTh NocresHUx Oblla BLIPawKeHa 3HAYNTEMbHO MCHC, 
yeMm y Upenpayuux rpynon. YcnospnopedrekTopHad JeATeAbHOCTh WCHKOB 
TaksKe peTepeia pA H3MeHeEHHM, CTeNeHb HW UPOMOMMKUTEALHOCTh KOTOPHIX 
OKazasIHCb HeOMWNAKOBLIMH y MWCHKOB pa3HLIX BO3PacToOB. 

Takum o6pa30m, Obl1a BLIACHeHa POJb BO3paCcTHOrO akTOpa B IWpOABAer 
HAH TOM HIH WHOM CTeNeHH KOPKOBOM KOMNeHCaNUM HEKOTOPHX MyHKOBE:. 
OpraHi3Ma TOCIe BhIKIIOVeCHMA AUCTAHTHBIX pellelTOpos. 
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SHavenie CHWMKEHMA TOHYCa MO3rOBO KOPEI B pesyabTaTe BEIKIOUCHTA 
speHNA, Cyxa HM OOONAHMA, H3yganoch B Mabopatopuu M. B. Cepruesckoro 
IpM pemeunt Bompoca 06 ocobeHNOCTAX pa3IM4HIX pedueKTOPHLIX BO3sre;l- 
TBH Ha WbIXanMe (Cepruescnuit, 1955; Cepruescnnii, Muxaitnosa, Maunu- 
sKad, 1907; Usanos, 1957; Cepruescxuit u Usanos, 1958). B srux pa6orax 
ABTOPaMI ObIIO YCTAHOBeHO 3HaYHTebHOe CHWKeHHe 4yBCTBUTebHOCTH 
{ yIIeKHCIOMy ra3y, a TaksKe Hapymleuue rpadqyantbHocTH TbMxXaTeIbHLIX 
2eaKMll MOCHe BHIKMIOYCHMA [\MCTAaHTHEIX pelleNTopoB y B3pocTHX cobak 
HM KPOJMKOB. 

PaspaOaTbhiBad BOMpOCH, CBA3aHHble C M3y4eHHeM xapakTepa KOpKOBOL 
peryaauua gerxanua (lorpeOxopa, 1950, 1952a, 19526, 1958), mer cunrann 
HeOOXOMUMbIM MpOBeCTH MCCeqOBaHe WLXaTeIbHO peaKnun y coOak pa3- 
MMYHBIX BO3PACTHBIX TPYHM, Y KOTOPHIX BLIKMIO“eHHe Mepudepuueckux Kon- 
MOB AMNCTAHTHBIX aHaM3aTOpoB OO HpouspeyqeHO B paHHeM OHTOreHese, 

B wacToAmem cooomenuu UpeqcTaBleHbt Be CepHM TaKUX UccHenoBaHuil. 


MeroyuKka 


ONnITH MpopeqeHnh Ha 17 menkKax, 13 KoTopHx 11 DoxBeprinct onepanun OAHOBpe- 
MCHHOTO BBIKJIOYCHHA 3peHHA, CyxXa 4 OOOHAHHA, a 6 ABIHTMCh KOHTPOADHEIMH. Onepn- 
POBaHHEe MCHKM HO CpoKaM ONcpalH AeMIMCh Ha CAeqyoulMe ABe rpyunel: onepupo- 
BaHHble B 2.0-MeCHYHOM BO3pacTe — 3 UleHKa WH ODepnpoBaHHnle 20 IpospeBanna (B 8—11- 
MHeEBHOM Bo3spacte) — 8 menkos. Ha menkax 1-1 rpynH on‘TH TPOBOAHIIMCh HadnHaa 
C S-MeCH4UHOrO BO3pacTa, Ha WeHKax 2-i rpyone — naunuan c 12—15-ro WHA ?KM3HH. 
Kaskqan rpytita WMeqa KOHTPOAbHEIX HeOlepMpoOBaHHEIX WeHKOB Toro 2Ke MOMeTa, a Y Ma- 
J@HbKAX UleHKOB — TaksKe HW M3 Apyroro. 

Hiccuceqopanua MpoBoquancs B CielManbHo Tasonoli KaMepe. B KauyectBe pa3apaxkn- 
TeAH AWXATeAbHOK CHCTCMbI UPMMCHAJCA YTAeCKNCIMM ras B KOHWeHTpalluAx oT 0.5 10 5%, 
YruekuciHl ra3 413 ocoboro pesepByapa AO3sHpoBaHHO BROAMICA B KaMepy B TeyeHHe He- 
CKOIBKUX CeKYH], yRepsKuBaica B Hen 1—2 MHH. 4 BEIBOAMJICA pn NoMOmM BaKyyMHOro 
Hacoca. HM To um Apyroe NponsBosNAOCh NO BO3MO*KHOCTH GecmyMHO. [na BHIACHeEHAA FHCTO 
XMMHMYCCKOTO AeHcTBUA CO, M pom COIyTCTByIOMMX eFo BBeAeHUIO (akTOpOB B Kamepy 
BBOAUJICA Yepe3 ahasOrM4Hbie UpHOoph NOs TeM Ke JaBsleHHeM HW B Tex Ke OO beMaX BO3YX 
HOpMa/JbuOro CocTaBa. B HeKOTOpEIX CIy4aAX AIA CpaBHeHHA [BIXaTebHBIX peakiuit B Ka- 
Mecpy OAHOBpeMeHHO MoMenjanocb 2 weHka. Ha KuMorpade Beach 3aMvch AMXaTebHEIX 
ABYKeHHH WH [BUPaTeJIbHbIX peakinil. 


Pe3yabtTaTbI ONbITOB 


[ ce pA — ONHITH Ha DeHKaX, AMOICHHEIX AMCTAHTHEIX pelenTopos 
B 2,0-MeCH4uHOM Bo3pacte. IIlenxu, nepenecmue Bp 2.5-mecadHoM BO3pacTe 
OMepaniio BEIKTOCHMA QUCTAHTHBIX pellelTOpos, B 5-mMeca4HOM BO3pacTe 
OpOABAAIH OCTATOYUHYIO AKTHBHOCTb, KOTOPaH MOUTH He OTIMGANACh OT 
AKTHBHOCTH KOHTPOJbIBX UeHKOB. ONakO B OTAHUHe OT KOHTpObHEIX 
OnepHpoBaHible U,CHKH OKasaNNCbh 4pe3sBLlyaiHO U4YBCTBUTeABHBIMM Kak 
K MaJIeHIIHM COTPACCHMAM MOMCUICHHA, Te OHM HAXOMUAHCH, Tak HK CaMOMY 
HESHAvNTebHOMY TBWKEHHIO BO3AyXa B Kamepe. PeakyuA Ha 9TH pa3sqpaKu- 
TCIM, NPOABTAACH OOBYNO THO0 B BUe HaCTOpaKuBAaHHA, 160 B IIPHHATHH 
HacCHBHO-OOOpOUMTeEMbHON MO3bI, yramianach c Tpynom. 

Yactora (a Take 4 rayOuna) AbIXaTeAbHEIX [BuKeHU Kak one puponaH- 
HbIX, TaK HM KOHTPOJIBHEIX MelKOB B ITOM BOSpacTe OKAZANACh HeNocToAHHO 
Hy OHOro MW TOPO Ke WeHKa, HAXOMAMErOCH B OTHOCHTeEABHOM TloKOe, Koneba- 
qacb B Mpefxenax ot 18—20 no 28—36 abixatenbHLIx WBuoKeHnHit Bt MNHR. 
Bo BpemMA OtITa MOKHO ObINO HaOmOaTh CpaBHUTeAbHO YacTHe Tle pex OHI 
OT COCTOAHMA CHIbHOrO [[BUraTeNbHOrO BOZOyKRCHHA K Pe3sKO 3aTOpMOKenN- 
HOMY COCTOHHIO, Kora NjeHOK OOBHCa B AAMKaX, a AbIXanue ero 3amemnaA- 
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noch mo 14—16 auixatenbHBx gBvxKennit B 1 mun. Uepes 6—20 mun. ar 
COCTOAHMe CMeCHANOCh BCIBIMUKON BOsbyHWeHnA, [bIXaHve IpM 9TOM yuamia 
Noch HW 3ATCM BHOBb NpuxoAuNO K HCXOAHOMY YyPOBHD. 

Oco6nit unTepec MpegctaBlAeT TOT PakT, YTO YYBCTBUTCAbHOCTL MeNKOB 
NMIMNeCHHBIX BUCTAHTHOM pellenmuH, K yruekNcNOMy ra3sy, Kak TpaBpngyo 
He OTJNYaIach OT YYBCTBUTeENbHOCTH HOpPMAIbHbIX MmenKoB (pre. 1). Ecm 
y B3pocantx coOak [ganHbre na6opatopun M. B. Cepruesckoro 4 Ham jan 
npre (Ilorpe6xopa, 1958)] mocne BHKIIOUeHHA 3peHHa, Cayxa MH OOOHATH: 
4YBCTBHTesbHOCTS K CO, CHWjKaaCh OYCHb 3HayNTeIbHO, TO y O-MeCAYHL: 
MeHKOB Mil He HaOsmIONanu sTorO cunmennA. 0.6—0.8% CO, o6nrdHo OKa3El 
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Pue. 1. Jinixanne onepnposannoro (A) 4 KoHTpombHOoro (L) WeHKOB pv ACHCTBIM yruc 
KHcnuoro raza. Bospact mweHkos 6 mec. 12 AHelH. 


IM 2 DBWKCHVA HKHBOTHO'O Ha DOLBMOKHBIX yWacTKaXx Noda; 3— NHEBMOrpaMMa; 4 — OTME€TKA BHJIIOUeHH} 
(cmpeara enuz) H BhiKMIOUeHHA (empenxa 6erpx) REHTUNAWUHM, 5 — OTMeTKA BBeeHHA CO,; 6 — OTMETH: 
BpemeHn (1 Cex.). 


BaNHCh MOPOTOBbIMH KOHYCHTpalHAMH JIA MOABNICHNA 3aMCTHOM AbIXaTelb 
HOH peakimun. OyHako xapaktep AbXaTeIbHBIX ABIKeEHNH Up rnnepkanyn. 
YCCKOM COCTOAHHH OKa3zancA HeNOCTOANHHHIM, WH peaknuA wa CO, y ofnorc 
ii TOrO We WeHKa BLIPaKalacb TO B YYAMLeHHH ALIXanuA HW YBReEAHYeHHN amu 
TY eCrO, TO TOKO B YYAMeA HTH TONBKO B YBENUYEHHH aMIIUTYABI bX a- 
TCIbHBIX DBIKeHHI. ITa ocobenHnocTh Oblga xapakTepHoH Kak DIA OnepH: 
‘pOBaHHbix, Tak H AIA NHOpMaANbHBIX wWenHKoR. Bennyuna runepKalHnyeckor 
peak Kak y TeX, TAK HY ApPyrux OkaszaNacb Tak+Ke NeENOCTOAHHON UH Haxo- 
WWuacb B WpAMON 3aBNCUMOCTH OT TOTO, ObININ JH WieNKH B MOMCHT BBeseIIMs 
CO, B GompceTBy Oem HIM 3aTOpMOmRenHOM cocToAHUH. B nocneqHem cryuat 
ybenuentie JerOunoOl BEHTHAALHU, HabsioNaomeecA OOLIYHO B pesKoil PopMe 
upu melicrsaun 3—4% CO,, cTaHOBHIOCh OY€Hb HC3HAYNTeABHBIM, a BOSLYX. 
coneprKamui 1% COs, He BLIBSbIBAaT Kakoli-1n60 BUANMOH peak. Ecsn se 
WeHOK REIBOHICH U3 9TOrO COCTOAHHA TyTeM W3MeCHEHHA ero HOMO KeHHA, 
OTKPLIBANHA KAaMCPbI HT. ., TO bixaTe1buad peaknnaA Ha CO, cHoBa yBerr: 
uupasach. Ilepexoq B cocTOAHHe yrneTeHua HanOonee yacTto HaOsopancs 
y OnepupoBaHHblxX AHBOTHHEIX. 

Takim oOpa30M, HnaOJiowenua, NWpopeweHnbe na OnepwpoBaHubix WH KOH 
TPOJbHbIX WeHKAX BTOH FPyNUOL, NOKazasH NeyCTONYNBOCTh, NeNOocTOAUCTBC 
bIXaTeIbubIX pPeaKOHH Oph WHxanni Kak OODI4YHEIM BO3][yXOM, Tak HM Opt 
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30bITKe yrseKucnoro rasa. B oranaue oT B3POCHHX coOaKk BEIKTO"VeHHe 

MeHuKOB B 2.5-MeCH4YHOM BO3pacTe NepuhepnyeckuxX KOHTOB MUCTAHTHDIX 
HaANZaATOPOB, B NepBble MeCAILbI NOCTe BLIKMOUeNHA CylecTBeHHO He H3Me- 
HAO HX YYBCTBUTCABHOCTH K yrneKucaOMy rasy (NO cpaBileHHio ¢ KOUTpOsb- 
timu). Tepexoy menkos BO BpeMA OnbITa B 3aTO PMO#KCHHOe CocTORtHe (YTO 
‘anOonce uacTo Ha6sioqanoch y onepupospannbx WWCHKOB) TpNpoyNaA, Kak 
PaBO, K BHAYNTeIbHOMY CHM)KEHHIO YYBCTBUTCNbHOCTH K yraeKlCAOMy 
a3y. 
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Puc. 2. Jipixanue onepnpopanuoro n KOHTpOABHOTO INCHKOB IIpH AelicTBHH 
yraekicsioro ra3a. Bo3pact menkos 17 queit. 


iu 3 — ARNAeCNHE 11 WbIxXaHue ROHTPOJIbHOrO ieHKa, 2 wu 4 — ABMMKeHNe n UblxaHne one- 
PHPOBAHHOrEG WeHKa, 5 — OTMETKA BKJTIOUCHHA BCHTIUJIAMNH, 6 — OTMeTKA BBeNeHHA CO,; 
7 — OTM€TKA BpemeHn (1 CeK.). 


Jl ce pu a — onnitH na menkax, mHmennsrx ANCTAHTULIX pellenTopos 
fo Mpo3pesaina, To nopexennio Bue onbIta, CraHOBIeHHIO ABUTAaTeIbULIXx, N- 
HEBLIX MH TOMOCOBMX peakiHil ONepipoBanuble MeHKH B DepBpe mecasl 
KUSH HE OTMGAANCh OT KOUTPOAbHEIX. OHaKO Bec MeHKOB, Tepenccmmix 
Mepaiito, B HepBylo nefedio nocue onepalnu sameTHO oTcTaBan oT Beca 
‘OHTPOABUBIX, I TOMBKO yepes 2—3 newenM Bec HKUBOTHEIX NOcTeneHHO Hayan 
»bIPABHMNBAThCA. 

Een y ulenkos 5-mecnunoro pospacta uacrora AMIXaTeJIBHIX JBIOKeHHII 
3 NOKOe BapbupoBaga oT 18 no 386 B 1 MHH., TO y meHKOB 9TOTI rpyunp (Kak 
INCPUPOBANHDIX, TAK I KOUTPOJbHbIX) OHA KOcCOanach B eme GOB_IINX Irpe- 
qeaax (oT 20—22 no 88 B 1 mun.). JIbixanne IPH 9TOM OLINO aPHTMHYHO HM He- 
TOCTOANHO NO rayOune. B oranune oT menKoB NpeaALyueli rpynlb, onepu- 
POBAHNLIC CHK He pearnpowadn Na U3MeNCH.e TOKA BOsyxa B KaMmepe, 
BOSHHRaTOMlee IPH BRELEHHH Hi BLIBeeHnH ero M3 Kamepb. Bo Bpema onbita 
WCHKI NCPBLX ABYX Ueeb HH3HN ABUTAICh MasO, OHAaKO K Kony 3-1 
HEACIN ABUTATCABHAaA AKTUBHOCTh ONepMpOBAHHBIX HUBOTHBIX CTaga 3aMeTHO 
BOspacTaTb, B TO BpeMA Kak Heone pu poBaHHbie WeNKH B OOA_IMUNCTBe calyuaes 
OLIN MasononpiKup. EK KONMY ONbITa, WAAMerocA oKo10 830—40 muu., Kak 
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Te, TaK 1 Apyrve OOnMHO TOcTenento OOBNCAIM B IAMKAX, YHMpaAch TomoBol 
B DOA Kamepul. JibxanHve B 9TO BpeMA CTAHOBMTOCR pesKe M paBpHOMepHee 

Y pseex menKos 2—3-nHeeabHoro BO3 
pacta Oba BLIABIeHa Ta WIM Mad CTeneH) 
HapyWleHA J{LXaHiA pu BBeeHHM BOs 
yXa, cofepamero u30urroK CO,. damer 
Hoe yBeMyeliie NeTrOuHOH BeHTHJIANMM Ha 
ctynano mpu 0.7—-0.9% Cog. Onnako xa 
paktep W BenvyWHa rlepkKalHvyecKol 
peaktuH y OllepHpoBaHHHIX HM KOHTPOJbHBM 
€HKOB 9TOrO BOspacta ObINM Kpaiine He 
nocTosHHnt. W3smenenua J{bIxaHiA B OTBE’ 
Ha yeiictsue CO, B 6ombmuMucTBe Cy4ael 
HOCHIM XapakTep xaoTHyecKHx, Oecnopanoy 
HBX J[HXaTeAbHbIX WBuKeHMH (puc. 2). IIpr 
mpoqomKalomenca Jelictrsaun CO, (sexTuiA 
WA BKIOYaach wepes 1.0—2 mMuH.) pesKt 
PopcupoBaHHoe AHXaHMe MOFO CMeCHUTbCS 
COBEPIICHHO HOPMAJIbHLIM bIXauHem (KpaT 
KOBPe€MCHHOCTh THlepBeHTHIANHH BO BpeMs 
nelictsua CO, oTmMeyanoch HM B Apyrlx Boa 
pacTHLIx rpyonax). B WHHX CayyaAx Moca 
yuameHHOTO AHXaHUA CleqoBan [AMTeIb 
Hble Way3bl, a saTeM CHOBa HacTyMalo pes 
koe yuamleHue, uw T. . Tonbko K KOH) 
2-ro MeCHia 7KH3HH Y KOHTPONbHX DICHKOE 
Haya WpeoOsahaTb WOCTOAHHEIM XapakrTey 
rufepkanuHwyecKkOH peak, y WIeEHKOB iKe. 
JIMMeHHEIX JIMCTAHTHOM penenuu, Xaoru. 
yeCKHe H3MeHeHHA ALIXaHWA Ip WevcTsHur 
CO, na6mtoganucb HM B 9TOT MepHon. 

Kak ykKa3hIBaoch BbIiie, WeHKM 9TOL 
BO3PpaCcTHOM rpylIMbl BO BpeMA ONbITa CpaBiH- 
TeIbHO Jerko 3achitain. B aTO BpeMA J[BI 
XaTeJIbHbie peaknuu Ha CO, Tak Ke, Kak 
3TO OTMe4AIOCh B MpesblAymen cepHu Uc- 
cleqopaniit, 3HaYHTeIbHO YyMeHbIaMck 
(puc. 3). 

HallomHum, 4TO y O-MeCAYHEIX OnlepH 
PpOBAHHBIX M[CHKOB K KOHLY OMbITa B OTIM 
YHe OT MHTAKTHHIX YacCTO HaOOaIOCcb co 
cTOAHMe yrHeTeHHA. Y onepupoBaHHbls 
IeHKOB MAagquiero BO3pPacTa K KOHLy 3-1 He- 
eM 9KH3HM BO BPeMA ODbITA B OCHOBHOM 
mpeo6uanano cocTosuie OofpcTBoBaHHA, F 
TO BpeMA Kak y KONTPOMbHBIX JerkO pas- 
BUBAIOCh yrHeTeHHe JBUraTeAbHblx yHK- 
mui. CooTrsercTBeHHO aTOMY M peak Ha 
CO, y ofeptpoBaHHbIx WIeHKOB BO MHOrHx 
cuyyaAx Ona Bhine. Hak BUAHO M3 pic. 4, 
ped@iekTOpHoe W3MeHeHHe J[LIXaHWA y Olle- 
PHpoOBaHHOrTO MeHKAa BO3HHUKNO Ha 4-ii CeKyHye, Y KOHTPOAbHOrO We AL 
XaHve ocTapanoch 6e3 M3MeHeHH BTeueHHe 1.5 MHH., 3aTeM WeHOK BApy! 


u 


(6) 4 Docne HpobykaeHHA (6) y ONepHpoBaHHOrTO 
IeHKa B BOspacte 33 AHeH. 
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a), BO BpeMA pasBUTHA CHa 
Hpecmuxu yKasbiBaloT MOMECHT BbIBEJeHMA WeHKa M3 COCTOAHHA CHa. OctaybyHbie o6os8HayeHMA Te Ke, UTO HA PHC. 1. 
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Puc. 4. Sapucumocts rHuviepKallHuyecKok peaKkiHu OT cocTosHHA ' KH 
BOTHOrO (KOHTPONLHOrO wleHKa B cocTORHHY cHa H OllepupoBaHHoro B 
COCTOHHHM OofpcTBOBaHHA). 
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Pue. 5, B 1@ ‘ 
THAME HeOOMbIUNX 703 CO, Ha WEXaHHe ONCPHPOBAaHHEIX WeHKOR. 


7, 3 — JIBWOKeHHe MW Ohixanne 
: nleHKa B T1OKOe, 2, ¢ — pBMKeHHe 
HbIXaHHe meHKa RB - 
OytneHnA. Octanbupie oO6o3sHaveHHA Te *#HKe,4UTO Ha pie. Ze een aee 
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mupunoqnAcA, cel, HW cpasy ie NOABHANCh OveHb rayOokHe AbIxXaTeJb 
nie aBiKeHnA. [locae BKOUeHMA BCHTHJMAMUH KAaMepL! [bIXaHHe oOOHX Web 
KOB NpumAO K HopMe. Takum o6pa30m, COg, B AaHHOM CAyuae KOHTCHT pau 
3.2%, neiicTByA B TeucHHe 2 MUH., BEISBAN Y KOHTPOJbHOrO #KUBOTHOTO BHITH 
MYy10 [[LIXATeMbUYIO PeakUHIO AMM Wepes 1.5 mun. Tipu menpmux Kontlentpa 
muax (1.5—2%) abixanne y sToro menKa B HEKOTOPLIX CyYaHX COBCEM IT 
u3MciAaoch. B To we BpeMA OoAbINNe AO3bI CO, (4—5%) BbIsLIBaIH y o6on, 
MlenKOB pe3skoO OGOpoHNTeIbHyWO peakI\nio: OM BCKAKHBAIH, WpONsHTCJIbH 
Kpluasn, Wass, vero HNKOrAA He nadmoarocb y B3pocabix cobaK. Ecan a 
neooupnine jo3bt CO, BBOAHICh BO BpemMA CHIbHOTO BOBZOYHKAeNHA Kak OMe 
pipowalliLtx, Tak MW HeoTepNpowanlnyrr TCHKOB, TO B OoOUbINNHCTBe CAyuae 
OHM BaTHXaAH HW Ablxanne HX CTAHOBMIIOCh CHOKOMUHEIM MH poBuLim (plc. 9) 

Takum oOpa30M, jlanible, TOMyUcnHbe BO 9-it cepun nccueyopaini 
yKa3hipaloT Ha WeconepmlencTBO peryAWNH [LIXanA y WeHKOB B panne! 
ouTOrenese, KOTOPOe BLIPAHKaoch B HeyCTOHYMBOCTH, HEKOOPAMUMNPOBANOCT. 
[biXaTeCMbUbIX peakWui. Pa3nnunii B UYBCTBHTeIBHOCTH K YrJeKNCIOM, 
ra3y Y UICNKOB, AMMCHHDIX AHCTANTHBIX penenropos jlo MpospeBanuxz, MH KOT) 
TpOAbUBIX OOHAPYKUTh B WepBLle MeCHILbl HX 7KUBIN He yasocn. 

Takum oOpagsomM, 3AaunTerpilioe Hapymlenne peryIANMH jLIxaniy | 
CHIDKCHMG YYBCTBUTeMbHOCTH KO yraeKUCOMY ra3y Mocne BiIKTIOUeCHH! 
WUCTAITHEIX pellenTopoR (Kak 9TO TeNepb WOKAa3zaHO) ABIAeETCA CeCTBHC! 
peskoro Mafenua ToNyca KOpbl rooBHOTO Mo3sra y BapocbIx cobaK 
Buecre © TCM pOUb KOpbLl ronuoBnoro Mosra, Ce TOHyCa Ha pasublx cTa 
WAX ONTOCHe3a HeOWMMAKOBa. Tlosromy BEIKmOueHNe WACTAUTHEIX perelTo 
pop Ha panunx cTaqMAXx ONTOreHesa, a TOM 6onee MO MpospeBanhv, He OKA 
3LIBACT CYMeCTBEHHOTO BIMAHMA Na WCATCADHOCTS JLBIXATEMbHOM CHCTeMM. 
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M3Y YENME WH ABUTYAJIDHBIX H HOPORHBIX OCOBEMMOCT ET 
BBICHIEH HEPBHOIL JESTESbHOCTH yY KyP 


B. BB. WOHOMAPEHKO 


(Jla6opaTopius PUBNKOMOTHIE MiHBIIMX %KUBOTHEEX. 
dasenylonmii — M. FE. Jlo6aitucs) 


Bonpoc 0 cyniecTBOBANNM CBA38H Mey OcobeHuOCTAMH BHICINeit HepBHOlt 
WeATCILUOCTH KM XO3ALICTBEHNO MONe3HBIMH WpPH3slakaMH JOMAMIMIEX +tHBOTHBIX 
MpelcTaBner TeopeTwyecKHH WH WpakTnyeckuii wuTepec. Psyom axTopor 
OTMEYAN ACh CBA3b HEKOTOPHIX TOMe3IbIX UPH3HAKOB CCAIbCKOXO3BAHCTBEHHLIX 
JKUBOTHDIX CO CBOHCTBAMI BbicINeil HepBnolt wextenpuoctu. Ha somamax 
TakHe Jannbe HoryunmH MW. Tf. Manaxos u JI. A. Boaxos (1951), UW. C. Axon- 
geB (1953), M. C. Kacymos (1955), H. ®. Tonos nu H. A. Cagouon (1955), 
Pr. B, Hapuryrun (1955), na kopopax — IT. UW. Jlasaper (1955), 9. T. Koxo- 
puna (1956), B. D. Kpacora (1956) m ap. 

Oynako B HOWUCKaX CBA3H Me@*#KLY UpOJYKTMBHOCTHIO A CBOIICTBAMH BBIC- 
Wie HCPBHOH JeATeABHOCTH *KUBOTHEIX MHOTHe aBTOPHI MCHONLZOBAIN OYeHb 
NpOusBoibNoe HM OpHeHTMpOROUNoe ONpejeseHve sTHXx cROiicTB. Mexny Tem 
aHasH3 TaKOM CBABH TpeOyeT NONHOTO HM AeTaNbHOTO UZy4YeHHA OCObeHHOCTEelt 
HEPBHEIX MpoleccoB, Ha OCHOBe KOTOPOTO MU3NONOTH AOWKH RaTb KpaTKHe 
HM UpveMiecmble B yCIOBHHX XO3AlicTBa cHocoOh Hx OUpefenenua. 

dleraibHoe M3syyeHtve Bhicmeli HepBHOM JeATenbHOCTM NpeAcTaBrAeT 6omb- 
mou HHTepec WH B Wane W3syyeHHA BBOTIONNOHHON dusuonorun. Jlomamune 
*KMBOTHBIC NONBEPrAhCh AAMTeEALHOU ceseKIMH B OTHOMIeHHN Ux G6unoTOrUM 
M pxya OesycNOBHHX peduexcos. 

Mexyy Tem B llen0m paye padot 6nma o6Hapy2xKeHa CBA3b MEKLY THMONO- 
rMyeCKUMH CBOMCTBAMH 9KUBOTHEIX HM xapakTepOM TpoTeKaHuA HeKOTOPEIX 
Oe3ycnoBHbIx peduexcos (Bacunbes, 1948; Bonkuny, 1949; Jleii6con, 1954, 
u Ap.). Hoatomy 6o1bmoi uutepec npnobpetaet usyyenve BEICIell HEpBHO 
WeATeIBHOCTH y DOpO +KUBOTHLIX BHYTPM ORHOTO BUA, PasuMyAIOMHXcA WO 
HallpaBAeHHi0 NPOAYKTMBHOCTH HM Xapaktepy OesycnopHEXx peduexcos (Jlo6a- 
mes, 1956). C atroii roukn 3penua 6r110 npeANpnHATO UccTeROBAHHe CBOTCTB 
BLICHI€H HePBHOH JeATeIbHOCTH y pa3IH4YHHXx Mopox Kyp (Jlonomapenxo, 
1958a, 19586). 

Hactosmaa pa6ora KacaeTcA paspaOoTKM MeTOAMGecKHX Bpemos ompe- 
WenenndA ocobennocteli CBolicTs BLICMel HePBHOL JeATe_NOCTH B IPUMeneHHu 
K KypamM. [lopognsie H nApMBHAyanbuble Bapualnu ycnoBnopedseKTOpHo! 
AeATeIbHOCTH y Kyp eme He NosBepranuch cucTemaTHYeCKOMY aanu3y. 
Umeetca amb Kpatkoe ynomnuannue IO. Il. Mponosa (1937) 0 Tom, 470 B ero 
naSopatopun JI. C. Topmenenoii nponognaoch onpenenenne Tunonormuecknx 
CBOHCTB BHICHIei HEPBHO!l JeATEABHOCTH Kyp, HO 06 sTHX pe3symbTaTax CYUTh 
Heb3A, NOCKONLKY OHH HUrge He ONyOnMKOBAHET. 
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Hamu Ob110 IpeApuHATO AeTaIbHOe U3y4eHUe CBOMCTB OCHOBHEIX He PBHBIX 
IIpOW2ccOB KYp C ILpiMeHeHMeM Ce MaTbHbIX UCHITAHUM Ha OCHOBe KaMepHOoN 
MITE IKU ABMCATQAbAIX MMOleBEIX yCroBHEIX pedaueKcoB (Lapy, 1993) u yKo- 
poyenitoe ONpemsaeude vTAX CBOACTB NO MeTOAMKe CBOOosHOM MObexKKH (l'ype- 
uuy u KomecuuKos, 1959), 


Metroyuka 


Lisydenne MWUBUAYaIbuntX BapHalHli CBOUCTB BLICMeH HepBHOK FenTeubHOcCTH OHIO 
HayaTo B 1955 r. ({lonomapenkKo, 1956). CHadaa ONBITHI IPOBOAMIMCh MO KaMepHow MeTO- 
HUKC [[BHTATeIbHbIX MHWKCBBIX YCJIOBIIAIX PCPACKCOB, HECKOAbKO ycoBepileHcTBOBAaHHon 
Hamu. 

HloKa3atTejiem ycsoBHoro peduekca CAyHIO CHeWualbHO BEIpabaThIBaeMoe JIBHKE- 
AHe ~- Ha?KiiM KIOBOM Ha MOABIOKHBIM AMCK. YCOBHEIMM paz parKHTeIHMM ABJAIMCb CBe- 
TOBHIe CurHadet. [lomov*akuTenbable WM OTPHIaTCbHble CHPHAaJIbI OLIIM yYpaBHeHbl 010 HHTeH- 
CUBHOCTH OCBCLICHHA, OHM UCpefOBatuch Apyr Cc ApyroM Yepe3s 2-MUHYTHHIe MHTepBaJEl 
4 pasa B onbite. Pas paxxuTetb /eiicTBOBad B TedeHHe 10 ceK. EcaM 3a 9TO BpeMA yCJIOBHON 
JIBHLaTebHOH peakuun He OLIM0, TO ero felicTBHe MposossKamoch WO ee COBEPMIeHMA, HO 
He OoJree dem 30 cek. itmesoe noqKpenacnne WofaBalocbh cpa3y 7Ke NMocae ycoBHoped- 
JCKTOPHOrO ABIOKCHMA, Mocae 30 cek. KieBaHvMA KOPMYIUKa yOupatacb, YAUTHBAIOCL KO- 
IMYCCTBO C’beACHHOLO B OMbITe KOpMa. HoH 4CCTBO M2KCHTHAIbHEIX peakHuit A KOJM4eCTBO 
TOAXOFOB BO BPeMA OMbITAa K KOPMYIMKe peruCTPHpOBaOCh ABTOMaTHFeCKH Ip MOMOLTM 
QJICKTPOMArHATHOrTO C4ucTYHKa. YCOBHEK pepleKc xapakTepH30BaJICAH OTHOCHTeCAbHO! Be- 
THYMHOK, UPOUOPUAONaAIbHOM CKOPOCTH OCYUICCTBICHHA ABHraTembHOH YCIOBHOpedeKTOp- 
Hou peakunH. I[paktuyecknH OHA BHITMCIANaCh BBIYHTaHMeM WaTeHTHOrTO Nepwosa peakuun 
13 BPCMCHH MAaKCHMaJIbHOLO JICHCTBHA pa3sqpaxuteda, T. e. 30 cek. Betuanna yc1oBHoped- 
ICKTOPHOH peakiLHM XapaKkTCPH30Baacb CpeJHHM 3HaYeHHeM TAaKUX BeAMYMH 3a ODLIT. 

LloqonbITHbIe >KABOTHBIe BbIPAaULHBaIWCh WM COMep Hach B OMMAAKOBBIX YCJOBHAX 
OMIM OAMHAKOBOLO BO3pacta. KopmMuadch Kypsl 6e3 OrpanudeHHA, KOMMGeCTBO NOemaemMoro 
3a CYTKH KOpMa Mepwosmgeckuw yuntetBamoch. JLo ofbiTta Kyphl OMou He DoAyaaan. ITepey 
ONbITOM KakK,oe #MBOTHOe B3BelIMBaIOck. Bcero B TegqeHve 1955—1958 rr. Osl10 uccae- 
KOBAHO O7 AKHBOTHBIX. 

O cBOCTBaX OCHOBHWX HepBHiIX MpouweccoB CyYAHIM Ha OCHOBAHHH BeIMIHH yCJOB- 
HBIX pePekcOB M UX H3M3H8HAA IPM pa3sTM4HblX CHeMaJIbHEX AcCHAITaWMAX. [LIA OoMeHKH 
JOCTOBSPHOCTH OTHX M3M2HeHHM B PAMe CAytaeB, TaM, re 3TO MO3BONAN) KOUAMUeCTBO 
M3MopeHHit, IPHM2HAaCh CTATHCTH4eCKAaR OOpadoTKa WanHbIX MO MeTOMY MAJIbIX BEIOOPOKR. 

JU AA OUCHKI CHJIBI BOBOYRUTeNbHOrO Mpollecca OpHMeHAIACh Cileflylomne CihelMasb- 
HAle HCUnMTaHHsA. 

1. Wopstotenue oanesow Bo3s6yquMocTH WyTem wacTM4HOrO ToomanuA. FAMBOTHHTIe 
MONYUarOT WHY IMMb Ha OMHITe B BHAe Ge3yCMOBHOTO DoOKpehAewuA, ITO CocTaBAeT 
upumM2pio 19—20% ux odstaHoro padwoHna. MakcuMasbHand MpomkodeKuTelbHocTs romosa- 
HHA, KOTOPAaH UCIbITHIBATaCh, paBuAach 6 AHAM. HO Ha O—6-H Wenb Kypl Hada packJe- 
BHIBATb CHeCCHMHbIG Aiia, MOITOMY B KadecTBe MCIbITAaHHA MpMMeHAOCh TONOAanMe B Te- 
yeHme 4 Moi. 

2. Llonmxenne tu2Bo BOoIbyquMocTH. }HABOTHOe KOPMAMOCb AOCHTa HW COYCTA 20 MAR. 
Opamloch Ha OMbIT. JTO HCMbITAHMe MpoBOAMIOCh 3 AHA MOApAA. 

3. Yaeanacnue PU344eCKOH AHTeEHCHBHOCTA DOOKUTeAbHOrO pa3zq_pamutelxA B 10 pas. 
JTO HCMbTAaHNe MpOoBOsUAOCh 3 MHA WOMPAA WA TOTO, 4TOSHI BLIACHHTb, ABJAeTCA JM CHH- 
KOHHe pePeKCOB pe3yIbTaTOM 3alpeAeIbHOLO TOPMIKCHHA WIM Ke CICACTBHeM BHCUIHEeTO 
TOPMOMCHHA OT OPHEHTHPOBOUHOH pCaki{MH B OTBCT Ha H3MCHeHMe CHABI pasqpakutedA. 

4. [IpuMeHenue MocTopouddero parlpakKuTetA OFHOBPeMeHHO C MeMCTBHeM [MoO-KH- 
TCIbHOLO B TedeHMe 2 OMbITOB TWokpaA. B KadectTBe TakOro pa3zqpaKaTeA MPUMeHAJICA TOH 
3BYKOBOrO reHepaTopa GacTOTON 5V0 ry uw cHAOn 60 46. On BKIOTaICH 3a 3 CeK. fo Hayana 
NCHCTBAA MOMOMMTebUVrO Par_PAKATeIA WH OCTABAJICA BKIJIOYVCHHHIM JO Mpekpauwuas 
JleHcTBHA MocacdHero. Takum MOCTOPOAHHM pasqpaKuTeJeM CONPOBOHRMAIACh BCE MpuMe- 
HeHHUA MOMOKUTEAbHOLO pas<PaKMTCAA B ONbITe, KpOMe MepBoro. ITO ABYXAHeBHOe ACIIbI- 
TAHMC MpOBOMAMOCh {BaKI. AHaIM3 pe3yibTaTOB OMbITOB HDOKa3zpiBaet, 4TO HaMnOowee 
oPPCKTHBHLIM ABJIACTCA ICpBOC J[BYXMHeEBHOe ACHbITAHMe, KOTOPbIM HM MOMKHO OFPaHH4HMTbCA. 

KH paTKOBpeMCHAble CHANMYHBe OpOdssl Ha CMY BOJOYAUTCAbHOFO Mpotlecca — MpuMe- 
HCHHe WO OMbITAa TPpeM{OTKIT, YKOPOFeHHe M YAHHeHHe NpOsOJVKATeIbHOCTA HMHTepBaOB 
MORAY Pa3_paxaTeAMH, a TAKKe OTMCHA MOIOKATEALHBIX M TOPMO3HBIX CHPHAJIUB B OllbITe 
OKa3IaIMCb Malo abPekTHBUbIMA HM CY KHIM TMUb JOMOHCHHeM Mpe atasi3e HAAMBUAY asb- 
WbIX OCOOCHHOCTeHM CHIR 3TOLO Mpomecca. 

XOpOUIMM MOKa3zaTeNeM CIVIbI BOZOYANTCAbUOrO Mpowecca ABAAeTCH BeEIMINAA MOTO- 
TKUTCALUBIX Pe*pIeKCOB B HOPMabiIbIX (POHOBEIX) OMnITax m ee cTaGANbHOCTh. IlocaeqHAA 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Hndueudyaaomoe u nopodnoie ocobenxocmu ¢@. H. O. Y KYpP 1st 


XapakTePH3OBaTaCbh YHCAOBHIM NOKaszaTedeM — KOIPPHUNEHTOM BAPHANMN BeIMIKNHEI ped- 
azexcos. Kyph, o6samaionmme HanOouee BHICOKHMH BEAMYMHAMH ped@IcKcoB, UMcIOT OOBIHO 
MW HauMcHbIUNK KoaPPuUNevT Bapnalun, W OOmbULyIO HX cTabMAbHOCTL. Y Hux we 0 OOMb- 
HIMHCTBY UPHMCHEHHEIX 1poO oKasblBacTCA Hany UH 10 cule BOsOyAHTeIbHIN Wpolecc. 

Cuya TOpMO3HOrTO Mpolecca NccueAOBaATACch HA OCHOBAHHN BCIMYNH peaKWUH B OTBET 
Ha NpnMenenue An¢depeHUMPOBOYHOLO paslpasKHTeJA B HOPMEe H UP MOBLINICHHN MMWeBOM 
BO3OyJMMOCTH (4eM MeHbIle 9Ta BCININHA, TCM CHJIbHee TOPMO3HbI Uporecc). Kpome Toro, 
NpMMcHAIOCh ObmICNpHHATOe HCUHITaHHe Ha CHAY TOPMO3HOTO Nponecca — yBeaANycHHe 
NpOMOMMHTCIbHOCTH Aelictana And@depeHiMpoBouwworo paszlpaxKutTesA JO 5 MHH. ITO To- 
cueqHee HCDLITAHHe B HAIWHX ONTAX Np VOBTOPCHUA ato CHALHO KoMebMIOMNeCA pesyb- 
TaTh H NOITOMY MOMKCT CIYIKUTL JINMb KAK AONOMHeHHeE K NpeAbByINMM WoOKasatTciHM. 

Jia W3Y4CHHA DOABHKHOCTH HepBHEIX MpoOweccoOB IpHMeHAIOCL Apa TecTa: OMHOBpe- 
MeHHasl ABYCTOPOHHAA Depesetka CHTHaAILHOTO 3HaYeHHA aCCOWMMPOBaAHHOH Maphi passpa- 
MUTCICH WH NIMCHCHHeE TopAyKa cieqoBaHnA pasypamnutesel B cTepeotune. Ilcpeqcaka 
CHFHAIbHOFO 3HaAYeHHA PaslpamUTCICH ABIAETCH XOPOMIHNM TCCTOM HA NOABHAHOCTh HepB- 
HBX Dpoucecos. Ilo ee xapakTcpy MOMHO CYANTh Tak#Ke WH OO HX ypaBHOBCIUeCHHOCTH. 
I]po6a c n3McHeHHneM NOpAAKAa CiehOBaHNA pa3s_paryKuTedeh B CTEpeOTHHe IPOBOMHAAch Ta- 
KKM OO6pa3som, YTO B NCpBOM NOAOBNHE ONbITA NOLPAL NPMMCHAICH TOPMOBHBIN pasqpankn- 
Teh, & BO BTOPOl — NONMOMNTEMbUBI. ITa Npoba He Mana yweTKUX PesyIbTAaTOB. 

O6 ypaBHOBCWICHHOCTH HepBHbIX MpOuecccoOB CyAHAW Ha OCHOBAHNH XapaktTepa Nepce- 
ACIKH CHIHAAbHOTO 3HayCHIA pas pamuTesch, COOTHOMICHHH BeIKULM OTPHLATeIbUnIxX 
NOMOHHTICALHHIX YCNOBHHX pc@sACKCOB MW XO/a YTalleHHA MEKCHTHAIDUNX peak nit, 


Pesyantatbl necneqopannii 


Mexnoponwnpe pasiHunsA B CBROHCTBAX RBbBcCmMeH 
HEpBHOH WevAHTeIbHOCTH 


PesyabraTh AcCUeOBAHHNU CBOUCTB BhICIVeH HEPBRHOH PeATeNbHOCTH y Kyp 
nopon pycckand Genan, DIMMYTPOK M aBCTpaNopM OLIU ONicaHb! HAMM panee 
(Monomapenko, 1958a). 

Sicch NPHBOUATCA PanvbIe USyyYeHHA CBONCTB BEICINeH HePBHONH AesTeAb- 
HOCTH y Kyp DOpOAH AerropH UW NepBomalickaA, MpOWsBOAMBMerocs B Kamepe 
DO MeTONHKe NNITeBHIX TBUTATCAbHEIX yCHOBHBIX peduekcos. [loponga merropu 
OTHOCHTCA K HiTeCnOCKOH pa3sHOBIAHOCTH, NepRoMalickaH — OTHOCHTCAbHO 
HelaBno cOsNanHaA Topofa — coyvetaeT xopomMe NoKasatTeth ANMeHOCKOCTH 
c GonbuinM #uBEIM BecoMm. Kanada Nopokuad rpyuna coctonna H3 6 #HBOT- 
HBX. | 

B ta6s. 1 DpHBOAATCH HeKOTOPHe NoOkasaTenn vTHX NOPOAHHX rpytit. 
Hanupe ycenopnopedacktoppol featenbnocTn craTHcTHYeCcCKH OOpabaTbiBa- 
auch. JloctonepHoctbh pa3sanuni Bbipawkanacbh B Npouentax. Pasanuna 
C BeponTHOCTbIO MeHCe 95% cuHTanich nefoctorepHynn. B ta6n. 2 npa- 
BOJATCH JAHHbe NO NoKkasateyHM, HanConee sd CeKTHBRBIM AIA BHIABICHUA 
CBOHCTB OCHOBHHIX HEPBHHX Mpoweccos. 


TABJHIA t 


Hepro- 
MulhCKdAl 














| 
Vonasaredit | Jlerropu 


#Kupow Bec (B KI). . 1.6—1.9 | 2.2—2.5 


I]JoexseMOcib KopMa (Tr) Ha #HBOU 


ROG 6. is nw BD Owe Sei & 144 125 
I] powoJaKUNTEILHOCTL COCTOAMAA AKH- 
BOTHOIO THHHO38a ........;)60M. 566.32 Mm. 52 ¢. 





Hak pnyno ua Ta6n. 2, y Kyp Dopo uerropH naoaiopaetca Oonee HH3KAaH 
BeNHYNHA YCAOBHHIX pediekcOB B HOPMe HB pARe cnelvaNILNHX HBCUEITAHUH, 
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Y vepBomaiiCkol NOpombl Kyp MokasaTeiu cub BOsbyqMTeNbHOrO Nporecca 
O6onee BLICOKHe. 

MUcnuttante Cuibl TOpMO3HOro Lpolecca Ip NOBLIMeHHM MuMeBOM BO3by- 
AUMOCTH WOKa3sblBaeT FOCTOBepHoe pasziKuve Me*KyY MOpOANsIMM rpyuiiaMu 
Kyp; Y Kyp NepBomalcKOM NOpoOWb BbIABIAeTCA Oomee CHIbHbI TOPMO3HbIit 
mporecc 

Ilepeqenka CHurHantbuoro 3HaYeHHA OTpPUaTeMbHOrO pasqpaxkuTenA mpo- 
HCXOJNT C OMHMNAKOBOH CKOPOCTHIO y O6eNx MOpoN, MepeyermKa me MOMOKUTEIb- 
Horo pedseKkca B TOPMO3HbIil, T. e. OOpas0BaHne HOBO AUdppepennuMpoBKH 
MPOMCXONMT 3HAYNTeCADHO AOUbUIe yY Kyp Topo serropH. ITO cBnyerTeb- 
CTBYCT O 3Ha4NTCHbHO OoObMei HeypaBHOBeINeHHOCTH HepBHBIX Mpormeccos 
y Kyp Uopogn serropn. Ilpeo6bnaqanne Bo3sbyquTeIbHOrO Mpomecca nas TOp- 
MO3HBIM y OTOM TpyMMbl Kyp BbIABIAeTCA HM COOTHOMeHMeM BeIMYNH OTPHHa- 
Te bHBIX HU TOMOKUTCIBULIX YCIOBHBIX pedreKkcos (ra6m. 2). 


TABJIHILA 2 





























. 3 é »PBOMAH- ocTOBep- 
Honasaredin enoiers HCDPBHBIX MPoimleccor Jlerropu pen gROETOHED 
Cinta BOSOY,WWICIbHOrO Hpouecea | 
aye € . - ‘ , 
( BpwopmMe..... Zoe ae GT. 1 O20as ae Tes —- 
ph NOBLINFeEHHH WTHi(e- 
| BOH BO uMOCTH., 2) 260+ 1.0 | 26.9 + 1.: = 
eye IpH erate MLC ne cca 
peprekca na M0- | nee BO30YAHMOCTH foo O07 2008-05 97 
NOMATE! aie pas- j ale BeMNeHBA QUsH- er oo ik 
MWpPwMHKUTesb (B YC. JOR letra oe 
ent.) YeECKOW CHIIbI ee 
a KUTEJIAA (2.2.8 et! 222 ae 28 7 
IIpH jleicTBUN Toc TO pol 
{ Hero pasjtpamnresnn | 12.6 6 21 | 22.2 + 1.7 ayy 
CHta TOPMO3HOrO Hporecca | | 
| | 
Cpcuistn BesluHNaA pedrekca na jmddepenun- | 
PoBOUTTDI PABUPMHRUTCAD WP UOBLIMEN HM UN 
HlOBOM BOSOYIMMOCTH (B yc. ef.) . lee: 1 Pelee, i 49.6 
No BHKHOCTh HEPBHDIX IIpomeccosB ! 
NH OwWHYCCTBO OLDITOB OTPUIMATEJILILOLO paste: 
WO UOTHOH Hepe- KUTCIA .. 2/1024 50] See 04 
EAKH CHLHAIbHOLO | 10. JOWKMTEBHOLO. pas- | | 
BHa4ChHEL ( Jpauure.isn 2 Zia ef 3 1H ZY Qh 
OTHOUIEHHeE BOAHUHHL OTPAMATesTbUOLo pedurexca | ! 
K BOING HOJO#KHTCJIbHOLO a HOBLIMICHHH | 
HMWIMCBOH BOSOY,LUMOCTH (B %)) . eed aed | Do Sie ae 
| | 


AviaIM3 OpuBeqenubix JaHHbIxX MOsBOHeT CHelaTb BbIBOJL O pa3sJuHH 
CBOHCTB BbICTHCH HepBHOl ACATeIBHOCTIL y UccHeOBAHHLIX MOpOAubx rpyan 
Kyp. Hyppt neppomalickol Topojht oOagaiwT 6ouee CHIbIDIMI MH ypaBioBe- 
INCHHDSIMA HOPBHbIMH Wpomeccamit, 

Hhpome KamMepHoro MeTOa W3yueniA BEICTHelt HepBHOoil jWeATeABUWOCTH 
C HpUMCHeHUCM CiTeCMMaIbUbIX HCULITANMH, WpOBOAWIOCh yKOpouennoe UBy- 
"elle Ce B YCJIOBHAX CBOOOAHOrO TepeBUKeHHA FKUBOTHLIX B BOWJbepe. 
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Acnonb30Ballach MeTO(MKA BEIPAOOTKM ABUTATeAbULIX WMMEBHIX YCOBUDIS 
eueKcon (MoGeKKH) Ha MecTO NMOAKpelimenwA, CXOMHAR c pa3spaboTaHHon 
3, X. Typesuuem u M. C. Konecunkospim (1955) naa coOak. Ananormunan 
seronuKa Oba mpHmenena JI. b. Aii3nu6ymacom (1953) qa M3ayyeHNA BBIC- 
Weil HepBHOM JeATeBMOCTH KpyMHoro poraToro cKkoTa MW CBHHeH. JTa MeTO- 
(Ka B IpUMeHeHMH K Ce bCKOXO3AMCTBCHHBIM *KUBOTHBIM OYCHD yaoOna W3-3a 
IpOCTOTHLE H ObicTpoTh MpoBeyeHuAd uccaAeqoBaHHi. 

B orm onsite OBLIM B3ATH WpescTaBuTesH Tpex Mopoy, Kyp: pyccKan 
‘Seman, MuwumyTpoK mu apctpasopn. Ilo pesyaptaTam UcHbITaHHM, paHee Hpo- 
3e0CHHBIX HAaMH Ha THX KypaX KaMePHBIM cmoco6oM, y HUX OBIIM yCTaHOBJIeHBI 
MeKMOpOMUble pasIHuHA BEICHIEH HepBHoll geatenbuocTu ([loHomapenko, 
{958a). OnbITH 10 MeTOAUKe CBOOORHON MoOeKKH MpOBOAMINCh B 3 a9Tana: 
1) BHIpaGoTKa MOMOMUTETbUOrO YCOBHOTO pedaexca (mo6enKM) Ha onmpe- 
lenenubie MecTa KopMJeHHA;, 2) ANddepeninposanne MeCcT NOWK pelienuA; 
3) OHOBpeMeHHAA ABYCTOPOHHAA Tepemerka ped@uekcoB Ha MeCTa TOK pen- 
1eHud. OUHITH DpOBOMMAMCb B OTKPLITOH BOTbepe, B KOTOPOM #KHBOTHBIe Hi- 
Korfa panbine He Oprpan. J(o OMbITAa KyPbI He KOPMMUINCh. B _Byx CHMMeTpH4- 
HBIX MeCTAX, PAaCMOJO7KeHHBIX Ha PaccTOAHMM 7.5 M OT Jlaza, Yepe3s KOTOPHIH 
BIYCKAIMCh 7KMBOTHHIe, MOMeN{ainch [Be KOPMYIIKH. Hop kKypHta mora 
YBUJeTh Ib B TOT MOMeHT, Korga Oa MOAXOAMTA K caMOil KOPMYINKe. 

Ha 1-m oTame BHpadaTbBanach nobexKa K OOCHM KOpMyIIKaM. Bpema, 
RB Teyenue KoTOporo Kyplya WoOerata FO KOPMYMIKH, perucTPUpOBaTOCr 
mo cekyHfomepy. B TeyeHve ONbITa MpOH3sBOAMTOCh 5 BIyCcKOB KyPpHIb 
B ponpepy. Hocne moeqaHuaA KOpMa *KHBOTHOE BEITOHAOCH 3 BOJIbepbhl uf 
cHoBa BIlyckamoch ciycTa 1.0—4 MMH. Ilocne nmepporo BHycKka *KUBOTHOe 
HaXOJMIO0Cb B BOTbepe FO TeX NOP, MOKA OHO cCyuaino Camo He HaxOHJO 
Kop. Ilpa mocnexyiomux BayckKax, ecm Kypuna Ne WoOxXoua K KOPMyU- 
Kam B Teyeutie 5 MHH., OHa yRatHach HM pediekc CUUTAICA OTCYTCTBYIOILUM. 
Bee :KuBOTHBIe yrKe B MepBblif OMbITHBIM enb MocTe 1—2 soyckos bemann 
K Kakoii-1u60 43 KOpMylieK H, CbeB TaM KOpPM, Hepexoqunn K Wpyrou. 

[locne ykpelienua yCOBublx pedseKcoB Ha o6a MecTa KOpMJenwaA Tepe- 
xomuan Ko 2-mMy asTalty — BbipadoTKe nuddepenunposKn. B mecte, KOTOpoe 
-KUBOTHOe OOLIUHO Hocemalo WepBbIM, KOPMAeHve OTMCHALIOCH. Korja ciycta 
HeCKOAbKO ONMITOB Kyplia copeptiana mobeKKy IMUIb K OHO KOPMYIIKe 
¢ KOPMOM, TWepexoquam kK J-My 9Tally — OMHOBpeMeHHO WByCTOpONHen 
nepeqeike pepaekcos Ha MecTa KOPMJIeHIA. Ilo moka3aTesIAM CkKOpOCTH Il0- 
OeKKH K KOpMyuIKe (B CM’ceK.) IpH KasKOM BIYCKe B BObepy OBI COCTaAB- 
HeWbI TpaPuKH HM MpoBeAeUb! CpaBHeHUA MOAYTCHHDIX TAWHBIX C xapakTepuctTH- 
HAMM OCHOBUBIX CBOHCTB HepBHbIX Wpoleccos NOpoMHEX rpyitl. 

Ilo pesyuptTaTaM cClleiwasbubrx HCHbITAHHH, WpoBeeHHHX B KaMepe, 
Malye WOKAsATeH MO CIE HEPBIbIX MpOmeccoB, MOABUAKMOCTH H ypa- 
BHOReEIMeCHHOCTH OLIIH y Kyp pyccKoit Oe10u MOposnt. Kypbt mopoan naiumy- 
TPOK, MMCH CHJIbIUbIH BOZOYUTeIbUbT Mpolecc, OTIMYAIHCh Hey paBioBe- 
(ICHHOCThIO HepBHEIX HporeccoB. Ou OTCTAaBaIN OT pyCCKUX 6eILIX Kyp TO 
cue TopMo3Horo mpornecca. Ipexctapurerh Mopoyp aBcTpatopi TO cpaBHe- 
HHIo © PyCCKHMN OesbIMU KypaMi o6sananuu Gomee craObIM HWpoOmeccomM BO3- 
OyKKeHNA WM HU3KOH TOABMVKRHOCTHIO HepBHBIX MWpoleccos. 

B onmtax 10 MeTOIKe CBOOOHON MoOeHKKH OKAZATOCh, HTO CKOPOCTS 
HOO@KKH Kyp K MeCTY KOpMiAeHHA (ORUH H3 OCHOBHBIX woKasaTesel CHIBI 
BosoyyNTeAbHOrO Hpomecca, mo Lypesmuy u Konecuukosy) B 601puIOH Mepe 
RABMCHT OT BCCa, KONCTUTYHUH WH MOpOAbE Kyp. 

CooTnomeniie MexKy BeCOM *KUBOTHBIX H CpeqHell CKOpPOCTbIO mo6esKKH, 
Buruncuennoe u3 20 onpttos (Bp cm/cek.), Obr10 CHeAYIOINMM.: 
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ee 


Cpehuqa cKO 


ACMBOM Bec Ky pH pocth no6exKH: 
BAG OD oy cet as, eee Be hoe Se case OEE Sony as Ag A en as ae. OS 
Oy MS ie oa, ye ee te oe me ee St oe Sees. oy SAO 
BOOT hes Bo eee tered ie Gets ee hte ce es Gn Be - his eid ke te ce ED 


B ta6a. 3 mpuBoyaTca TanuBe 10 MC*KIOPOWHEIM pa3sIMynAM CKOpoctei 
nobexKH. Tombko y *uBOTHEIX OnHOL NOpOAb, HMeIUINX OMMHAKOBBIN BeC, 
MOHKHO OOHAPYRUTL CBAZb Mey abcomorHoit CKOPOCTbIO NO0eRKH NH CHNON 
BO30YANTeIbNOTO Wponecca. 

Tak 06pa30mM, CkopocTs 1o6exRKH CBA3AHAa Kak CO CBOlicTRAaMM Ie HTpadb- 
HOrO OTC1a ABUrATeMBNOTO aHaNNsaTOpa (1 B BTOM Cyyae OHA MOMET OBITE 
CKOppeINpoBana C CHION BOsbyAUTeNbNOrO Mponecca), Tak HC KOUCTUTYILMO- 
HaJIbHDIMH MpusHaKaMH FKUBOTHHIX, B YACTHOCTH CTpOCHNeM CaMmoro ABHratedb- 
HOrO anMapata (KOcTAKa M MbIMN). ITO HeoOxonumo YUNTLIBaTb pH pabote 
C CCILCKOXO3HHCTBEHHLIMH KUBOTHLIMM, B OCObeHHOCTI OpW W3yyuenHun pas- 
ANTHBIX Nopog. Y wnx pa3rmywne B KOHCTHTYIMM MOMeT OKABATECH pemazo- 
MMM B ONpexesenun ckopoctn nobexKn. 

[lokasatenem cuaut Bos6yquTeABHOrO Wponecca B ONEITAX Ha Kypax MoxKer 
CAYKUTh CTAaOWIbLHOCTh CKOpocTH nobexKu. 


TABJHILA 3 


i i 
Hoponnt «yp 
a aes ee ee ee ee 





Wona3zatTenu pyccnan 
NIUMYTpOK | apcrpagopr 


. Gen A 
nn ————= 


Cpeuas cKopocts nobemKu K NOWAK peilsseMOMy 

















MecTy (BCM’CeK.). 2... . 2... 93.5 42.2 64.0 
KosnyectBo OmbitTos, noTpeOoBaBmieecH WA BbI- 
padoTrku pudpepenuMpoBKU . . . , : o9—10 8—16 9—11 


OtTHomenHwe CKOpOCTH LOGexRKU K He1OJ(K penHe- 

MOMY MECTY K CKOpocTH NobeRKH K KOpMyUKe 

ole 10) (0) 2 GE i) a 2.7 15.0 4.3 
HojMuecTBo BIlyCKOB, TOTPeOoBaBmeecaA jis! NOT- 

HOW lepejleikM pediekcoB Up nepemene mecr 

NOAKpPCHNCNMH. 2... kee ele 18—50 26—54 41—A5 


B ra6x. 3 npupeyennt u WoKa3zatenu cuE TOPMO3HOrO Mponecca: ckOpoctTh. 
oOpasopannaA AnudepesnuposKn xu IpOuHOCcTh ee (OTHOMeHHe CKOpocTH no- 
OesKKH K NeMOMKpeMIAeMOMY MeCTY K CKOPOCTH NoOewkKU K KOPMyMkKe C Kop- 
MoM). OHM CoBManaloT ¢ xapakTepucTuKamu TOPMO3HOTO Dpomecca WaHHblx 
NOpO, NOMYYeHHEIMH B KaMepe. 

Xapaktep Depeswenku ABuraTeubHBIX peduekcos pu cBo6oqHoli nobemKe 
OKasaiCH TAKUM 7Ke, KAK M B OMbITAX, MpOBeeHNEIX NO KaMepHOH MeTORMKe. 
Cnenyet 3ameTutb, 470 XapakTepuCTHKa CBOHCTB BEICMeM HepBHOH eATeIb- 
HOCTH, yYCTAHOBJICHHaAH Ha OCHOBAaHHH CleyqvaNbHbIX UCUBITAHUG B Kamepe, 
HBIIACTCA BCe #Ke OOee TOHKOM HM MONHO, OcoOGeHHO BTO KacaeTCA CHILI BO3- 
OyquTetbHOrO Mponecca. PesyastatH YCKOpeHHOM MeTONNKH onpeseneHuA 
CBOHCTB BHICMel HepBHOM JeATenbHOCTH, xoTA HI NOBTOPAIOT XapakTep Moy- 
TeHHBIX paHee MeHNOPOMHEIX PasIM4Mii, He BCerfqa COBNalawrT C xapaktTepu- 
CTHKOM MHAMBMAyaNbHbIX OcobeHHOCTel aTUX CBOiCTR. 

Meroguky csBo6oqnoit nobexKu MOKHO P€KOMEH]OBaTb B TOM CJIy4ae, 
Korda TpebyeTca ycTaHOBUTh HauOouee OOmme pasnu4dHA B CBOCTBAaX HEPBHBIX 
TpoweccoBw Mex y OONBDIMMM rpyamMi +KHBOTHHIX. 
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Bprsobl 


1. Kamepnad merogquka M3y4eHWA ABUTaTeIbHbIX MWHINeEBLIX YCAOBHBEIX 
eIEKCOB BUOTHE Wpurogqna AIA Dpopeyeniva UCHETAHHM OCHOBHEIX CBOMCTB 
lepBHLIX Nponeccos y kyp. Hanayamum oOpasom xapakTepu3yloT CBOHCTBA 
lepBUBIX Mpolkeccon Te MWoOKasaTeH, KOTOpHe DONyyenbl 3 AUTCABHEIX 
ICUbITAHMH. 

2. OGnapyKenb! pa3sINuMA B CBOMCTBAX BHICHMeH HEPBHON eATeIbHOCTH 
ley moposamMH Kyp JerropH H Deppomalickad. Hyppi neppomalickon no- 
ONL O6HaWaloT GONee CUNLHBIMH WW ypaBHOBeMeHHBIMH HeEPpBHLIMM Npouec- 
‘aMH. 

3. Jian oGme xapakrepucTuKM cBolicTB BEICIIeH HepBHOH [CATeIbHOCTH 
{O7*KET IIPHMEUATECH MeTOANKA CBOOOAHOK Nobe KKH. 

PesybTaTbl ONpeyenenna CRONCTB BLICMell HEepBUOM DeATeIBHOCTH YO dTOU 
feTOMNKe NOBTOPAIOT XapakTecp BHIABIEHHHIX pahee MesKNOPOAHHIX pase 
Mii y Kyp pyccKad OcuaH, aBcTpasopl MN MAMMYTpOK. 

4. Cxopoctbh no6exkKH +KHBOTHOTO K KOPMYIIKe MOKET CAYHKUTL Xapak- 
‘epucTHKO! CHIBI BOZOyANTeIbHOTO Mpoljecca TOMbKO Y *MHBOTHHIX oqHon 
IOPORbI H C OJMHAKOBLIM BeECOM. 
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YCJIOBHOPE®MJIEKTOPHAA JIEATEJIBHOCTb PbIB 
iPM MHOPOKPATHOM TIPAMEHEHHM B OLbITE OJHOTO 
M TOPO SRE PASJIPAJRUTELA 


HW. B. HWPASHHHROBA 


(‘ladopaTopux cpaBHATeabHOK PU3HONOTMN BHICMIei HCpBHOI FeATeALNOCTH. 
dgapenyioumii — b. B. Tassos) 


B mpo6siemMe H3y4¥eHHA B3aHMOOTHOMeHHi Me*KLy Pa3sIWUHbIMH OTMeuaMy 
rONOBHOrO MO3ra HO3BOHOUHHIX HCCeOBATeNb CTAaNKUBaeTCAH C BOMpOcoON 
O NOKa3zaTesAX, OTparKalolHx MyHKWNOHAIbHOe COCTOHHMe OTHENOB MOBTa. 
MX TOHyc. B wsayyenun sTOW MmpoOmembl Ha pbiGax BoMpoc oO TOHyce MO3ra 
uMeeT OCOOO BaxkHOoe 3HayeHne. He noayyaa, HallpuMep, Ipu yoarenun nepen- 
Hero MO3ra pbIO HapyMeHH yCNOBHEIX pedueKcOB, 3aMbIKAaIOMIMXCH B MO3- 
Keke WIM B CpeHeM MOsry, MBI elle He MO*KEM OTPUATh NOMHOCTbW pouyY 
nepequero OTeIa MO3ra JA WaunOro Bua yCHOBHOpe@rekTOpHON WeATeMb- 
HOCTH. Bo3moxHO, yasenuve NepeyqHero Mosra CKaKeTCA Ha o6uleM TOHYCE 
BLIMeyKasalHbIxX OTAEIOB MO3ra, Ha UX padoTocnocobHocTu. B cBa3n ¢ 9THM 
BO3HHKacT BOTpOc OO H3y"cHHNH Upezeta paboTocnocobnocTH Tex OTIeOE 
MOara, rie€ MpOHCXOAMT 3aMblKaHMe YCIOBHBIX pedseKCcoB. 

B aurepatype umeetcx Ooubmo0e KomMYeCTBO paboT, rie ToKasano, uc 
MHOrOKpaTHoe HpWMeHeHHe OHOrO M TOrO 7Ke YCAOBHOrO pa3yqparKuTena 
B OMbITAX Ha COOaKAX IPHBOAMT K CHMKECHHIO BEAMYMHEI YCAOBUBIX peAecKCOB 
Ha 9TOT, a HHOrya U Ha [pyre pasqpaxKATesrH C NOCTeLYIOUIMM HOMUbIM BEITMA- 
HeHHeM JlalmHOrO ycoBHOrO pedseKkca (JHypapaes, 1928; Poseuranp, 19323 
Kpamosa, 1951, u ap.). Jtor hakT GoubMNACTBO aBTOpOB paccMaTpuBaeT Kak 
ABIeHHe TOPMO/KEHHA, PasBiMBaloMlerocA B pesyAbTaTe MCTOMeNMA KIeTOK 
COOTBCTCTBYHOMeroO aHatusaTopa. CielvalbHoe HccreqoBanHve, mpoBeyeHHoe 
B 9TOM HallpaBJleHHw Ha phOax, umeetca anuutb y A. AU. Kapamana (1953). 
lle Japa onncannA ycnoBuil, B KOTOpHIX Nonyyentt hakTH, aBTop Jenaet 
BEIBO;] O TOM, YTO Y HH3INHX MO3BOHOUHEIX, B TOM 4Hcae H y poo, mpumenenne 
OAUOTO H TOrO +e pasqpaxiterta ObICTpO MPHBOAUT K MaTOMOrM4YeCKUM Hapy- 
INCHHAM BBICHICH He€PBHOH ACATeETBHOCTH BCJeCTBHe NepenallpssKeHHA epB- 
antx Hpomeccos. Ha ocHopannu Takoro BEIBOAa MBI TpeANOMORMIN, YTO pH 
NpPUMeHecnui OLHOro MH TOTO 7Ke Pas pasKNTeA W3 OULITA B ONLIT LO TOTO MO- 
MeHTa, MOKA #KHBOTHOe He MpekpaTuT OTBCYATh Ha YCJIOBIIbIe CUrHaJIbl, OKa- 
*KCTCH BOSMOMHEIM YCTAHOBNTL Ipefes paboTocnocob6noctTH Toro OTAea MO3ra, 
rte MpONuCXOAUT 3aMbiKauie H3yyaemoro ycuoBHOrO pedseKkca y ppl. 

B kavectne NOAOUbITHEIX OOBEKTOB ObINM UCTOAb30BAHEI 3010THIe PHOKH, 
Y KOTOpbIX HeT *#KeNyWKa HW KOTOPLIC MOryT e€CTb KOPM JWIMTedbHOe BpeMA. 
HKpome toro, sToT o6beKT Ob HAMM XOpOMIO H3y4eH Mp WOCTAHOBKE OTDITOR 
OOMGHOH JVIUTETbHOCTI C HpiMeneniieM pa3Hbix pa3sqpaKutTesen. 
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OnuiTH IpoBposquiuch Ha 6 pEtOax Cc HCHOUb30BAaHHEM MeTOANKH MHIILeBbIX 
3MPaTeJIbHbIX VCJOBHBIX ped@sekcoB H Ha 6 pBlOax MeTOLMUKON OOOpoHUTe.b- 
AX JIBUraTeJIbublX YCIOBHBIX ped@Jekcos. 


Onpitbi @ HHWeBbIMH JBUTaTeIbubIMH YCAOBHbIMH ped@seKkcamMu 


I[pu ucnonp30paHnn 9sTO mMeTogquKU (IIpasqunKosa, 1903) MoqombiTHEIe 
AGL NOWyUaH OCHOBHY!O YaCTh KOPMa B OMBITe, KOTOPHH MpoouKascA 
) Tex Op, WoKa pbiGa He MepecTaBasla OTBEYATL Ha YCNOBHBI curnan o—6 
a3 uonpag. Ilocae astoro priée AaBasicA eme KOpM JO Tex Top, Moka ona 
e Ipekpalilaza ero ecTb. Y4IMTHBaAIOCh NO BeCy, CKONbKO KOpMa OpI0 Che- 
2HO B KavecTBe HOAKpenMeHHA B OMbITAX HW CKOJLKO BCero pba Chemana 
) OTKa3a OT KOPMa. ONIT CTABUICH OJHOBpeMeHHO Ha Tpex pbiOax. Ilapan- 
CIbHO TAKIMH Ke NOPUHAMM WOJyuwalH KOpM 4YeTLIpe KONTPOAbHbIe pLiOnl. 
CNOBHEIMH paskpaxkutTenaAmMn Onin: Oembii cpeT (oT sneKTpOnamMUbl 96 wan 
75 BT, pactoso7wKeHHOH Hay aKBAapHYMOM) Wau OyubKaHbe. Nutrepsas meray 
2HCTBHeEM pa3skqparkuTenev Bappuposar oT 30 cex. 40 3 Muu. TloaKpensenne 
AOTDLIb) WOaBallocb c oTcTaBseHiem 10—-15 cek., B cpeqnem mo 40—00 mr 
a OJUH pas. 

bui10 MpoBpeyqeHo HecKOubKO cepHit ounTOB. B nepsow cepun (11 onpiTos 
mapte 1956 r.) IpwmMeHANOCh WBa CurHasia — ToomKNTenbHDI (Genpii cBeT) 

uudpdepeniMpoBOUHbI (seneHbIii cBeT) B PHTMMYeCKOM CTepeoTHie-+-—, 
-~— WT. J. C MHTepBasioM B 2 MMH. OKka3aJ10Cb BO3MO7KHEIM UPHMeHATh B Te- 
eHne onpita oT 110 yo 190 curHazoB 6e3 KakKMX-1HO0 Hapyllicnnil B MpoTe- 
AHHH yC1OBHOpe@seKTOPHOH AeATenbHOCTH. PHO cheat B TeyeHHe OITA 
t 73 no 95% Bcero qHeBHOTO KOpma. Hak Upasuno, AUdhepenuMpoBKN Onin 
cera BLIJepKaHbl, PACTOPMAKMBAHMe HaOMOAaAOCh peKO, IHMb B Hayate 
bITa. 

He octatlaBpiuBanch ONTO Ha OTOL CepHH, MBI Hepeniituw K MocTAaHOBKe 
IKITOB, pH KOTOPOIL MHOTOKpaTHO IIPHMeHAJICA OMH NONOKHTeIbHDIT CHr- 
all — cBeT Oeblii Win Oy ibKaHbe. ITU ONLITLI MpOBOAMINCL B Mae H HOHE 
956 r. B aprycte—onTA6pe ONBITHI He CTABMINCh, B 9TO BpeMA PBIOBI NOyualH 
OPM JO TLOJTHOrO HacbINeHNA ee HeEBHO, GaTeM ONbITH OBI BHOBb BO306- 
OBJEHbL H Mposomkatuch wc 3umy 1956 r., Beciry u meTo 1997 r. Oxaszan0cn, 
‘pesk—e Bcero, 4TO TMHWeBad BO30yAUMOCTL pHIO Kak ONbITHBIX, TaK H KOH- 
POAbUDIX 3HadHTeAbUO KOeOalach OTO WHA KO [MIO H B 3aBHCHMOCTH OT Bpe- 
reHu roga. Ha ocnopaHun dakToB, MOyYeHHLIX B OMbITAX BCCX Ce3OHOB, 
(OHO HAMCTHTL ONpeesCHHY!O KOPpeTAWUN MeKAY MMMeBOM BO30yNMOCTHIO 
‘BIO WH KOJIMYeCTBOM YCJIOBHEIX pcakItMi Ha NMMeBOH CurHad. Tak Kak pesyJb- 
ATLI OMBITOB Ha BCeX phIOax, HCCMOTPA Ha HX HAAMBMAyaIbuble ocoobennoctTH, 
IMCJIH OANWHAKOBYIO JIMNAMHKY, MbI WpPHBOUM WalwHble BCexX Cepitil ONLITOB Ha 
ioe Ne 34. 

B mae—ose 1956 r. MakCHMambHoe KOIMueCTBO YCIOBHEIX pedsIeKCOB 
s OUOM ONbITe y vTOM pEIOHI KoMeGanoce oT 4 Wo 140, co cpequell BeLuUNHON 
4.3-4+4.3 (cpequee us 30 onpitos). Komnuectso cbegqaemoro Kopma Koseba- 
roch cooTBeTcTBeHHO oT 0.2 no 7.5 yr. Mar ne HaOmloqadi HHKaKOll TeHAeCHMvA 
¢ CHHIKCHHIO KOMHYeCTBA YCIOBNOpe@ACKTOPHHIX peakWW K KOHMLY aHHol 
‘epuu onpitos. HaodopoT, B Nioxe, Kora MhnjeBaA BOSOyANMOCTH Obla Mak- 
‘HMaJIbHOH, HAaHOObIIUM OLITO H KOAHUeCTBO YCJIOBHBIX peak. LB onbite 
yb10a ebejlasa ot 72 no 100% ANeBHOrO KOpmMa. 3aTemM DocneqoBas Nepepyls, 
3 TCYeHHe KOTOPOLO pbIOa TOAPKO MOayyasa KOpM. B vToT NepHod vabmoMaslocb 
lOCTeEMeHHOC CHUKeHHe KOMM4eCTBAa Cbeaemoro Kopma. B centAO pe—oxKTHAOpe 
phida We Cbeada B ZeHb Sombie 4 r. ONSITE BOZOOHOBILINCh BO BTOPO NO0- 
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BUHe OKTHOPA, H xXapakTep ycuoBHOpedseKTOpHoOl AenTenbHocTH OT CoBe} 
MeHHO HHEIM, ¥eM JeToM. Ha ycnoBunii curnan phi6a oTBeyana BAO, c 66m) 
MMM JaTeHTHBIM NepHoyom. Jiumb B OAHOM ONbITe MEI DONyynsu 40 ycnoBne 
pe@ueKTOPHEIX peakOMil Ha yCNOBHHI pasqpamutenb. Uame scero, OTBeTH 
O—10 pas, ppi6a ynibiBata B atbHnii yrom akBapiyma UK KopMymke § 
oyna Basa. Llocne ontita B Teyvenve WHA pbida eme ena, HO MeHee HHTEHCHBH( 
yem JeTOM. B sToT NepHoy cpequee KOMNYECTBO yCUOBHOPe@IeKTOPHHIX peal 
mui u3 16 onpitos 6prn0 14.2+2.7. JInmpb c mapta 1957 r. konnuectTBo Ft 
B OULITe CTaO BO3pacTaTb MH B TeYeNHe HIOHA—NIONA KOKebanocn oT 12 7 
180, B cpeyHem 88.5+ 6 3a 45 onnttos. KonwuectBo chesacmMoro KOpMa B ONBI1 
yoxonnno mo 8 r. Uccnenopanna sto cepun noka3zanqv, 4TO MAKCUMAaNbHC 
KOJHUCCTBO YCJIOBHEIX peaKUii Ha OHH WM TOT Me pasapakutenb, ocobenn 
BCCHOHM H JIeTOM, OMpeyemHeTcA cCOCTOHHHeM NHumesol Bos6ynumoctu ppt 
Jia NonTBepARKeHNA OTOH 3aBNCNMOCTH OBO Npopenmeno necKonLKo npot 
B nepsoli mpobe KopM 7aBancA pa3sHLiMu TDopyvaAmH, or 150 no 15 mr B omn 
nowkpensenve (HO paBHEIMH TOpouAMM B OfnOM onBTe). Cootnerctsenn 
ObINM NOTyYeHbI pesyIbTaThl TO KONNYeCCTBY yCNOBHOpedAckTOpNhix peak 
mniy — or 25 yo 300 B onnom ombite, Nocne KOTOpOrO pbi6a Cone He cna 
B ompite, rye KOpPM JlaBaJICA MaJeCHbKUMY NOPLNAMM, CUrHaAb! NPHYMeHATHUC 
ne yepe3 2 MHH., Kak OOnI4HO, a yepes 1 MHH. nan uepes 30 cex. Huxaku 
H3Me€HheHHH B xXapakTepe yCHOBHOpC@NeKTOPHON FeATCUbHOCTH He nabnrona 
nocb. B apyroii mpo6e pri6a nonyyana Kopm Nepex onpitom. Kak npapnso 
B OllbiTe Ha YCJOBHHIH paspakuTelb aleKBaTHLXx peaknun ne 6nrino. OC€mui 
XapakTep ycJOBHOped@seKTOpHOH eATeNbHOCTH pByx pbi6 oTMeYeH B Aha 
rpamme na pue. 1. 

B caehywulux Tpex cepuAx ONLITOB MBI YCIOMBNIM Barayy. 

B onuon cep B ONEITe NpuMeHAOch 2 chrnana — Senn cpet vu Oy» 
KaHbe, C NosKpelienvem y pa3HbIx KopMywek. PhiOn uetKO, xOTH MC He 
CKOJDKO YXIMHEHHBIM JaTeHTHLIM NepHofomM, OTBeCYaNM Ha CHTHAIb YCHOBHO 
pedicktopnoll peaknnell y coorTgercTBylomux Kopmymek. TFenepanusannl 
B ABHTaTCIbHOM aHaIM3aTope, MOOONO TOM, KOTOPAaH MMeeT MCCTO B ONBITA} 
Ha coOakax MW oOesbAHax (Konorpisospa, 1956; Hopruna, 1956), ne na6n10 
manocb. Takoe ycnomHeHie 3aauv He BhIBBANO yxymenuA ycnuoBHopeduek 
TOPUOH NexATebHOCTH. 

B wpyroit cepun ONLITOB yCNOBHEM paznpaxntrenb — Gerbil cnet — TOD, 
KpenAIcA vwepes OHH pas, T. e. Nocue f-ro, 3-ro, 5-ro u T. A. ero WpHMe 
Henun. HecmoTpA Ha TO, 4¥TO B TAKOM NopAAKe pasazpaxuterb Chin ncnonB: 
3zonan 300 pas, B ycnoBHopedseKtopnol peaknun ne HabyIORaNocb CooTBeT 
CTBylOMCrO pHTMa — Ola HMea MeCTO TPH KaxkKOM MpUMcHeCHNH pasipamn 
Tena. HonuuectTBoO ABHraTeIbHHX pedMeKCOB B BTHX ODNTAX OO TAKHM 9Ke 
Kak WB Upe bi yayminx. 

B cnenyronlel cepui OnbITOB ObI0 MpuMeHeHO OTCTaBueHHe NOAK penseHnys 
Ha 30 cek. (BMecTo o6prmgHLIx 10—15 cek.). Ota cepuA 3acnymNBaeT OCOboOr¢ 
BHHMaHHA, TAK KAK TOJbKO B OTUX YCUOBHAX ONbITa MBI nOyynNH yxyame 
HHe ycnoBHopedlekTOpHou JeAtenbuocTH. Bunanne WantTenbnoro oTctTaBne 
HHUA OHIO HccnesoOBaHO Ha 4eTLIpex pblOax, Ha OHO — 3uMOM M BeCHOH, Hz 
OWHOK — 3HMOM, BeCHOW H JeTOM M Ha JByYX — TONbKO JeToM. 

Y pon Ne 39 (34MHAA CepnA ONBITOB) yoxRe B HepBHi Aenb HadmwpaN0c) 
yAineHve JaTeHTHOrO Hephojya ycnoBHOW peaknHHN — c O—6 no 15—20 ceK. 
a Ha 4-ii JCHb 3aMeTHO CHH3HIOCh KONHYCCTBO OTBCTOB B ONBITe. C 5-ro ont 
HOrO WHA B TeYeHlie J ONbITOB pbi6a ocymectTBHa He Gonee 5 ycuOBNLIX peak 
WM B ONLITe C TaTeHTHLM Depnonom B 20—30 cek. Ycuopune pedreKch 
ucuesanu nocne 150 npumMenenuit ycuosHoro curnana (cBer Genbiii) c oTcTaR 
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ouvem B 30 cex. II[pu npumenenan curnana c OOLIdHHIM OTCTABIEHHeM (15 cex.) 
eps xe Web WaOTOfat0Ch BOCCTAHOBIE HUE UpexHel BeIMYMHb TaTeHT- 
oro nepHona (6—7 cek.) HM OOmero KOMMMeCTBA YCIOBHEIX pedjaeKcos B OUITe 
5—50). Uepe3 4 WHA OTCTABIeNMe BHOBb 6na10 yBemmueno fo 30 cek. CutiKe- 
le KOAMYeCTBAa pedaeKcos AO 0 Mpoucxogino Cc KOmeOaHHAMH. OKOHUaATelb- 
oe MpekpalieHwe OTBeTOB HacTyNuO Ha 9-1 nenb (nocre 110 upumenenuit 
cnopnHoro CHrHata c¢ 30-cekyHHUM oTcTaBmeunem). Boccranossenhe Mpo- 
30110 Ha 2-if KeHb UpHMeHeHMA COBNaalollux pasqpaxutenelt. PesyibTaThl 
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vc. 1. J[MHaMHKa yCJlUBHOpe@ACKTOPHOH AeCATCUbHOCTH H HIWeBOH BOsOyYAUMOCTH B pas- 
NHGHEIe Ce30HEI Toa y s0N0Tow prOKu Ne 34 (a) uy pHoKu Ne 39 (6). 


lo ocu a6cuucc — MeCALbIi; no ocu opduxHam: I — KOJIMUMECTBO OTBETOB, 2 — pec KopMa (Br). Cmona6uru — 
Gujee KOUMGeCTBO yCOBHOpedPIeEKTOPHbIX peanut 3a 5 onbiTtoB. Towxu xpusolt — ooujee KOJIMACCTBO 
chexeHHoro KOpMa 3a 5 He. 


IHUCAHHBIX OMbITOB UpescTapueHht Ha puc. 2. Becnoit (mapT—alipesb) Ha 9TOH Ke 
oe OLLI BHOBb [BAK] bE DOBTOPeCHEE OMbITHI C OTCTABIeENHeM MoKperlsre- 
win ua 30 cex. Tefepb sTOMy McHbITAaHWlo MoABepres pedmekc Ha OyAbKaHbe. 
esyubTaTH OAL abalOrM4nbl BbIMmeOMMCAaHHBIM. CumKenne KOJH4UeCTBA 
ebiexcos fo 0, HavaBOInch Wa Oomee BEICOKOM one yC1OBHOpedsekToOpHon 
[eATCMbHOCTH, 4M B OMbITAX 3MMHero Hepwoga, HadsOfaloch TakiKe Ha o— 
5-it OMLITHBIM Web, XOTA HM WOCTe OOAbWErO KOMM4eCTBA CHTHaIOB, OTCTABJICH- 
1x Ha 30 cex. (170 a 300). XapaktepHo, uro palda He OTBeYaTa TONbKO Ha 
[aHinil CHrHan, B TO BpeMA Kak OYeHb YeTKO pearMpoBasa Ha [elHCTBHe COB- 
laqaromero pasapakurers (cBeT Oem). BocctanosieHie yCAOBHBIX pedsek- 
‘OB IPOHCXOAMMO Tak Ke OLICTPO, Kak HU B 3MMHMM Wepwos. 

Ha pute Ne 34 ombITH, MpoBeseHHHle 3HMOH, NaH anaNOriadible PesyTb- 
‘aTH. Ogako pe3ybTaTH HccAeqoBaHHl Ha aTOH pHde, MOMyYeHHLIe eTOM, 
KasaNHch HHbMA. Ha sTOT pa3 IpHmMenenHve ycCuOBHOrO CBeTOBOrTO ClirHaa 
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c¢ oTcTaBscHhem B30 cek. B TeyeHne 11 Heil He BEBBaNO CHMMeHHA KOJHY4eCT 
YCNOBUBIX pediekcos Hu nocae 930 mpo6. 

Ha pode Ne 45 ycenosunit pasypamutenh — beni cper — C OTCTAaBI 
HuemM B 3O ceK. BHepBHe Ob Npumeneu B Mone 1957 p. Ilanenne ycnosut 
pedaekcos NO Nyaa Uponsomao na 10-1 neHD (mocaie 157 mpumeneuniit yeno 
Horo curiasa). Boccranonsenne pedrexcon NpPOHu30NNLO Wa 4-i1 enb moe. 
IpuMenenHA TOTO ske pasqparwkutTein c OTCTaBIeEHueM B 10—15 cex. 

Ha pride Ne 2 B neTumx ontitax cliuxKenne KonNYeCTBA YCNOBHLIX pede 
COB Np oTctaBjenni B 30 ceK. m0 ¢ KONebaHNAMH. Tlepsuit nyab 65 
MOMVUeH Wa O-it OULITUIT Aenb (nocne 108 NpuMenenun OTCTaBACHUOTO CH 
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Puc. 2. Kaparrep YCJIOBHOpe@ACKTOPLHOH JLCATeIbHOCTH Ip pa3Jiu4uiiom 
OTCTABIICHHH MOMKpelacHHA y pprOpr Ne 39, 


flo ocu opdunam — CpeHHAA BeNHYUWHA AaTeHTHOrO nepwoda W383 Kartgpex 10 yenoRHnHx 
peakunit (B CeK.); no ocu GQocyuUuce — LHW OLDbITOB. Tlugipu Haj, KpHBol YKAaSDIBaIOT KOJIN- 
YeCTBO YCNOBHOPeDPMEKTOPHHIX PeakKUU B OLIbITE. 


Hala). daTeM KOUWYeCTBO yCAOBHBIX pe@sekcoB B ONBITe BHOBB BO3 Poca 
mo 120 (nanOoubmee KonuuectBO AnH DTOII pbiozi). IlonHoe upexpamenn 
YCIOBHBIX PeakKHH Upousomso na 11-1 Nenb, nocne 345 pUMeHeHuH pasype 
KNTEIA C OTCTaBIeHMeM B 30 ceK. BocctaHospnenne pedsmeKcos npotTekaJ 
TaK#Ke BONHOObpa3sHoO. 

B sakmountreibHoli cepun onmsitoB yxeTHero Tepuoya OH ycTraHoBjeH) 
TAK HasblBaeMble ONTUMANHEIE YCOBUA ONbITa AIA BCeX HAMUX NOMOMbITHEI 
pHO. Curtian upumenancsa 50 pas Bp onsite. Bec KOPMa, JaBaeMOrO B KayeCcTE 
TORK PeMIeHMA, He Mpepbuad 3 r (yo coctapnano 50% MaKcuManbHOrO KC 
NwvecTBa, T. €. TOrO, uTO pbiOa MOTaa CbheCTb 3a eHb); GombMIe B DTOT eH 
pbida KOpMa He Noayuana. B teyenne 14 Hew HaOMIO_anach poBnan KapTuRn 
YcNOBNOpePIeKTOPHOH MexATeNbHOCTH — KomMYeCTBO YCOBHBIX peakIM 
KomeOanocn oT 46 no 50 B onnite. : 


Onsite ¢ oOopoHNTenDRDIMU YCOBHbIMH pedlekcamMu 


ONbITET ¢ IpumMenennem oOopoHuTeNbHO MeTOAUKN OHM HayaTEI 3uMO 
1956 r. B ceasu c npexpamenuem orsetos na cReT H OyIbkaHbe Ip WHMeBO! 
NOAKpemIeHnH Hepe HaMM BO3HHK BOINpoc O TOM, 4TO, MOMeET OLITh, Ipc 
M300 Nagenve padoTocnoco6uoctTu ronoBHoro Mmoszra pHo B pesyibtat 
MHOrOKpaTHOro pas pasxKeHuA OAHHM H Tem 3Ke YCOBHBIM CHrHANOM, Il panna 
HpoTHB TaKOTO TpewonomenuA cBnneTebeTROBANH HeKOTOpLie dakTh 
B yacTHocTH, HaM He yyasloch BoccTaHOBHTh NHMeBbe pe@yekch, HMeBmMec 
pane Ha 9TH CHrHaJbl y pho, KOTOpHe B AAHHBIX OUBITAX CAYHKHIIN KONTO 
nbimu. He yfanoch rake BEIpadoTaTb NOROOHHeE NMMeBHE YCNOBNLIE pedieKci 
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, KOHTPONbHDIX pbIO, LO aTOrFO He MCHOMb3Z0BAHHHIX B NOJOONBIX ONBITAN. 
Jo pmecte c TeM OLINO HHTepeCHO BEACHHTb, MO#KHO JH OTOT We Pas parKi- 
eb — CBCT — CietaTb YCIOBHBIM CHTHAIOM OOOPOHUTCIBHNOTO ABiraTeb- 
loro ped@uekca U Kak OyfeT CKa3blBaTbCA MHOTOKpPaTHOe NpHMeHCHHe OAHOTO 
1 TOrO *Ke YCMOBHOrO paslpaxkuTetA Ha XapakTepe OOOPOHUTeENbUBIX VCAOB- 
ix pedsexcos, bpia WpumMenena MerTomika O6OpOHNTeAbUBIX YCOBHBIX 
ePACKCOB C KOMNO-MCXAHHYeCKHM MOAKpenAeHHeM, KOTOPHIM CAYKNI Wer 





Puce. 3. O6muil BU VKCHepHMeHTAIbHOTO AKBAapHyMa, HCHONb3yeMOrO UpPH MsydeHHH 
OOOPOHUTeENIbHLIX YCHOBHEIX pePAeKCoB. 


«uit yap 0 Texy pHOb MeTaqaMyecKuM rpebeniKoM, BpalaioiwluMcA B aKBa- 
puyme. OOM BU akBapllyMa WpefcTaBieH Ha pic. 3. IIpu proawouenin 
JIM BRIKIOUCHHM cBeTa (QTeKTpHueckol Jamub 96 un 275 Br) pHiOa WomHKHA 
jbia YWIbIBATh M3 OCBeM[eHHOM MOTOBMHEI aKBapHyMa B 3aTeMHeHHYD, MIM Ha- 
Sopot. JmutenbHOcTS AeiicTBUA CHurHaua B STUX OMbITax cocTaBsAna 10 ce. 
Snayase Wok penenne Wapalocb Ha O-M CeKyHye, HO Korma peduekc ye Ob 
spipaboTaH u pbida B TeyYeHHe 6—7 cek. ocymlecTBIAIAa peduekTOopHoe BH- 
KeHHe, ToKpelsenve na faBanoch. Nnteppan MewawAy WelicrBuem CHrHaoB 
jbit papen 1 man. ua 30 ceK. 

B oroit cepum onbitos Oblna HCHO Tb,30BaHa OHA pbiOa U3 TpesEzymen 
sepuu, WBe pO, y KOTOPHIxX pauece Obit BHIpaboTaN Mumesol pedaerc Ha 
-peT, Ne NPOABIABMMICAH B 3TO BpeMA Toa, HM Awe PHO, Y KOTOPEIX B 9TOT 
depos, BpeMCHH HUNERO yC.OBABI pedaekc a CBeT BLIPaOOTaTh He yaOcb. 

He onncuBan no_po6no xofa BLIPAOOTKH OOOPOHNTeENBUBIX YCJIOBHLIX 
pepuekcoB y 9THX pbiO, OTMCTHM JIMMb, 4TO pedsekcht BbIpadaTHBaINch 
SBICTPO, B NepBoM OMLITe, H MOAKpeNIeHNe MPHXOAWIOCh NPUMeHATL pekKo. 

Hamu na6monennA moKa3aann, uto 200, 300 u pane 500 TpnMmenenni 
yonopHoro pasqpaKuTerH (c WHTepBpasom B 30 cek.) B OMHOM OllbITe He AB- 
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AAIOTCA IpeleIbUbIMH. B JanbHelimemM MH WpHuMensAnu B TeHb no 100 curn 
mos. B Teyenne Bceli CepHiM ONBITOB yCAOBHHI pasqpakuTenb IpUMeHsA.ca Cc 
2000 no 4000 pas. Ha6mogan Oonbmme unauBuayanbunte pa3sIMunA MeHK] 
phtOamMu B XapaKTepe ycNOBHOpedreKTOpHOM DeATenbuOcTH (BenM4nHAa Ti 
TCHTHOrO Mepwoya, XapaktTep Nepeyenow MT. J{.), MbI HM B OMHOM CuTy4ae H 
MOAYUMIN KAKHX-1HO0 IpMsHakOB HapyMeHHA BHICHeH HEPBHOIl HeATeMBHOCT 
NOAONbITHEIX PIO B pe3syIbTaTe IpuMeveHUuA OONbMIOTO KONWYeECTBA OHOOC 
pa3HHx pas3jpaKuteseit. 

Kpome Toro, 10 o60poHuTeIBHO MeTOAMKe Ha BCex pHIGax G6nII0 pose 
Aeno mo 20 onstTos c oTcTaBmeHHeM HoyKpennenua na 30 cex. Pesyabrat: 
dTHX OUBITOB y pasHbIx pHO OKa3aNHCh pa3NM4HbIMH, HO OOMIMM OHINO TC 
4TO HM y OWHOM pHIOH He NpOM30MNO yYMeHbMeHHA KOMMYeCTBA yCIOBHH 
pe@seKcos, kak 9TO HaGIOMaNOch B ONLITAX C MMMeBLIMM YCAOBHBIMHK peduek 
cami. 


OGcysxqenne pesyabTaToB 


[IpupeqenHitii oKcCMepuMeHTaIbHblii MaTepuad o3sBonAeT CunTaTD, 4T 
MAKCHUMaIbHOe KONMYCCTBO YCIOBHOPe@IeKTOPHHIX OTBETOB Ha OAM HM TOT 3K 
pa3sipaKitreib HA UpH WMMeBOM, HH pH oO60poHuTenbHOM ToAKpenzerm 
He MOKeT CIYHUTL TIA ONpesqeneniia Upefzena padborocnoco6uocta ros0BHor 
MO3ra ACCHe{OBaHHBIX PHO. B HamMMx ONBITAX yRatOCb ycTaHOBMTb YeTKy! 
CBA3b 9TOrO NOKaszaTeA C MMMeBOH BOsOyYAMMOCTbIO B BeCeHHe-eTHU Nepnon 
3MMOH a3Ta KOppeANMA OTCyTCTBOBaa. CHuKeHMe ycrOoBHOpedjeKTOpHo! 
HeATeIbHOCTH B OKTHOpe—eKaOpe MecAnax OKaszaOch WA Hac HeOmKuAAH 
HHIM, TaK KaK HH B OHO M3 TpeAHAYUIMX HawUx paboTt c pHl6amu vTorO H 
HaOmoqanocb. Mil nomaraeM, 4TO OTMe¥eHHOe ABIIeEHHe MOmHO OGBACHAT 
pa3sIM4HEIMM yYCOBHAMA OLITOB. B npoBoxnMbIxX paHee uccreqOBaHMAX pHIO) 
HMKOrAa He WOyyaiw KOpM fo ToWHOrO HacHimenua. Floatomy muueBaA BO? 
OyAUMOCTE 34M0H Oba FOCTATOUHO BEICOKOM, YTOOLI ee BAMAHUe He CKazaNOc 
Ha OMbITaX, B KOTOPHX IpMMeHANOCE He Oonee 20 ycuOBHHIX pasqpamutene 
€ MoqKpemienvem. B onbTax OlMcaHHbx BhIMe cepHit pHOW Toryyanu Kop: 
AO HOAHOTO HACHIMNCHHA KaKKb JeHb HK 3MMe, OYeBIIZHO, HpHobpenu Taky! 
YUHTAaHHOCTb, Ip KOTOpPOM MOTIM CyljecTBOBaTbh Omroe BPeMA UM COBCe) 
6e3 KOpMa, HAM OOxO_UTSCA He3sHadHTeNbHBIMM ero KOMMUeCTBAMH. Tavk 
15-qHeBHOe rouoOqanve , WpOBefeHHoe B ZTO BPeMH, He BHBBAIO NOBIMEHH: 
numeBoi BosOyqumoctu. To, uTo pe3yabraTH, NOyYeHHbIe B OMBITaX, po 
BeCHHHIX BeCHOM M JeTomM 1957 r., OKasauquch CXOXHBIMM C JaHHBbIMM OLIbITO. 
aToro #Ke Depwoga 1956 r., DoATBepeyaer yKa3aHHylo 3aBHCUMOCTD. 

Pe3yibTaTH Hallux McCreqoBaHit Ha 30N0THX pHOKax, Momy4YeHHEI 
C TOMOM[bIO THINeBOH M OOOPOHNTeIbHOM MeTORMK, He NOATBEPAHIM WOMOMe 
Hua A. W. Kapamana, siicka3annoro uM B padote «06 ocoGenHocTAX Mato 
NOruW BEICINeH HepBHOU AeATeIBHOCTH y HH3uMux NosBOHOUHEIX» (1953), rq 
ABTOP yKasbiBaeT Ha HeMs0eKHOCT yramieHHA C Ho_KpelaeHvem BCeqCTBH 
epevalpAKeHHA HEPBHEIX IIpoleccOB Mp 4wacTOM TOBTOpeHHM OHOTO |} 
Toro +e pasipaxuterad. Hamu MpumMeHANMCh Kak pa3 Te IpieMb, KOTOpETe 
10 MHEHHIO aBTOpa, BEIZEIBaIOT MaTOOrMyeckHe HapymMeHHA BEICHICH HepBHOi 
qevTerbHocTu y ps6: 1) ysenuyentie KomM4ecTBa YCHOBHEIX pa3paKuTenei 
B OWHOM OllbITe (B HaMMX ONbITax MpumMenaAnocs fo 100 un ame go 500 pas 
pawkuteseli); 2) TauTe1bHOe MpHMeHeHue OANOTO HM TOTO xe pa3slpaxuren: 
(MBI IIpHMeHAAM yCIOBHBI paspaxutenb ot 2.5 no 7 THCAY pas); 3) yrean 
YeHHe KOIHYECTBA OTPHMATeAbHBIX pasqpaKutereH B onLTe (1Udpepenmupo 
BOY pasqpaxkuTenb UpMMeHsAIcA HamMM yo 95 pas B onsite). Ilpu oon 
MEI HM pa3y He OTMeTHIM KaKMX-1u400 NaTOmOrMyeckKHX HapymeHun B BEICHel 
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epBuoi fesAteibnocTH mogontiTibx poo. Ilo-sngumomy, wccaefonanna 
. HW. Kapamana ua psi6ax HMclT Kakyt-TO MeTORMYeCKYyIO Norpeimocth, 
KazaTb Ha KOTOPyWO MbI He MO7KEM, TAK KAK ABTOP He TPUBOANT eTaILublx 
aTeplaloB COOCTBEHUIX HCCIeqOBAHMH Ha pblOax, a OrpalHuliBacTCH JMUIb 
LIBOJaMUL. 

tla nant B3rA upesBblyallioO MATepeCHBIMI ABIAIOTCA PC3YAbTATHI OMEI- 
IB MPH OTCTABACHHM MOJKpeleHHA OT Hayvasia JelicTBud ycaoBnoro pa3- 
paxutrena Ha 30 cek. OfHakO MOMyYeHNLI MaTepHadl ABIAeTCA elle Neocta- 
JUHLIM JE BLIACHENHA Me@XAHH3Ma 3aTOPMAKINBAHHA YCJOBHBIX pegJicKCOB 
THX ycroBNAX onuIta. Hlakonsenitie dakTOB 10 FWaHHOMy BOTpOcy CocTaB~ 
feT OJUy H3 3afay HaMlMx WasbuchMux HUcCeqoBaHMi Ha pbidax. 


BoiBoyer 


14. Muoroxpatinoe Ipumenentie ONOTO HM TOTO *Ke paslpaKnterA B OMPBITE 
oTctapeniiem Gesycrosnoro TomKpenmsenua Ha 10—15 cek. ue NpNBOAUT 
pho kK yramenmiio ¢ MosAKpensmeuneMm. 

2. MakciiMasmpiuoe KOmMYeCCTBO YCHOBHLIX peak B OANOM ONEITe ompe- 
CNACTCH MNMCBOI BOZ|OYRHMOCTLIO H3yqaeMbIX PbhIO WH BCTeEACTBHe N3aMcHeHiA 
ocueniel Ko1eO.1eTCA OT ONLITA K OMbITY H 3HaUNTEIBHO H3MenAeTCH B pa3s- 
wanble cesoub rogqa. KontuectBo yCaoBubIxX peak B anHomM Cayuae 
TpamaerT cocToanne minesoil BOBOyAUMOCTH pLIG HM MOsTOMy He MOW*KeT CITy- 
{HTb JUIN BLIACHeHHA Wpewesma padoTocnocoOHocTH rosoBioro Mo3ra_ pb. 

3. B ucceregoBannAXx Ha pblOaxX MOMHO NPUMCHATS B TeyeTIie OLHOTO ONLITA 
O0—50 yenonuntx pasqpamuteneii, Up TOM ycrOBUN, YTOOK OOiNee KOMUNeECTBO 
[MMeBOrO TOAKpeMleHHA 3a OMIT He TipeBbiiano 50% KoMueCTBAa KOpMa, 
‘OTOpoe pPHOa MOMKeET CbeCTh B TeyeHie BCero AHA, 
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HERKOTOPBIE UTOPM IKOJIOPO-OU3NOOPM4ECKHX 
UCCJIEQOBAHHIT 


A. HM. CIOHHM 
(JIabopaTopHa aKonOruueckKoll @u3snonoruu. Sapexyiomni — A. Jl. Caonnm) 


ABTOp COBMeCTHO © KOJN€KTHBOM COTPyHHKOB HMed BO3MO?KHOCTL i 
HpOoTHKCHUM MOUTH 2D Ter CHCTeMATHYeECKM H3y4aTb BOMpocL pusuonorn 
ApHNcnocoOeHHA MAeCKONNTAIOUIUX K YCJIOBHAM CyIecTBOBAHUA B Mpupore 
JTa paOota, HayaTad NO WHniMaTuBe akayemuka K. M. Burkosa eme p 1933 1 
B CyxyMul, MpofoiKalach W NposoamaeTcH [O HacTOMMero BpemMeHH, poly, 
pA oTAaNOB NOCMeMOBATeJIBHOTO H3y4eHHA PeryANMM Tella, OOMeHAa BelLeCTE 
HaTYPaJIbHbIX YCMOBIDIX PePeKcoB, WpoucxompenuA cCaoHRHOpeEdseKTOp 
HOU JICATEAbHOCTH, MpOHCXO-KeHUH MHCTHHKTOB y muleKonMTaulnx. Pa 
3yMeeTCH, Kaka 3 OCBeLaeMbIX MpoOsem elle Jateka OT cBoero paspenmle 
HHA, OAHAKO HaM WpeCTaBIAeTCA, UTO WOOKITLIe PakTHI WOMOryT OCBCTHT 
MHOrHe TPYAHbIe BOMPOCh MU3HOMOrHU WesOCTHOTO Opranu3mMa HW TeM CaMbI: 
HCHOIb30BaTb Ce MABIOBCKHe HOSHNMH IIA pelleHis TeopeTHyueCKUX M MpaKTH 
YeCKHX 3aad DKOJOFHM KUBOTHEIX. 


IIpoOiema peryaayua Tenna uw OGMeHa BeITeCTB 
B #XHBOTHOM OpraHi3me 


Yuenne o peryrauun o6Mena BerlllecTB, cchopMupoBaBuleeca Kk Kontty XLX cro 
aeTusxn Onaroqapa padotam HKaoga Bepxuapa, Voiita, Py6uepa, Hamyruna 
Jluxauesa, Jtyotepa, beneguxta u Apyrux o6ocHoBbIBan0cE Wpes[CTaBseHHAM! 
O HpeliMyWeCTBCHIOM 3HaveHHH OCHOBHBIX MOpdomorMyecKHX 3aBHCMMOCTCI 
I YpOBHA OOMeHa BelllecTB (T. e. O6nero ypoBHA w*N3HeeATeIbHOCTH) 
JaKOH HoBpepxuocTu Teta (Pume, Py6nep), ocobenuoctn crpoenna stot To 
BEPXHOCTIL (MepCTHbIt MOKpOB, CTpoenue KOK, BO3spacT opranMgma) — 
BOT OCHOBHbIe PakTOph, ONpesetAionue OONMIT ypoBelb oOmena BeLecT 
B OPranHi3Me B COCTOAHHH NoKos (OcHOBHOrO OOMmena). 

B 20-x royax tTekyllero cToseTuA TOxBAAIOTCA HaGJOeNHA, MpAM 
NPOTHBONOIOKHLIe ITOH KOHTIeMguM. Croga Hajo Mperye Bcel1o oTHeECTH BCI 
HBIeHHA Tak Ha3sbiBaeMOll ajlalltaluu OOmMeta RBelecTB, ycTaNoBeHNbl 
padotamm OeurpaycKoro dusuonora Lsxaiia u ero corpyannkamu (JiKest- 
Heo 1 Ap.). boo FoKa3aHno, 4TO AMMTeNbHOe MpeOMBanne *KUBOTHOFO B yCJo- 
BUAX BPICOKOM WH MH3KOH TemMMepaTypbl CKasbiBacTCcH Na ypoBHe OOMeH: 
BeINCCTB B MOC YOU Mocre IKCNOsMnAN DepHoyr. Delau Tanne ycTaHOBJIeHb 


BIMAHMA KuMata (Kectnep) HW ce3so0HHble BIMARMA na opraHuam (Benequni 
ue coTp.). 
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Boe DTH NHOAOMCHUA BaCTABHIN MpeAMOWOKUTh, ITO JKUBOTHBIC PasHbIX 
HOB M MOABUAOB, OONTAIONIHe B PAasHbIX KIMMATH4eCKMX OOMACTAX, oa war 
a3HLIM ypoBHeM OOMeHa BelecTB HM pa3HOM HHTCHCHBHOCTbIO XHMUYeCKO! 
epmoperynanin. VWccnueqonannA, MpoBeyenubie B Haweli mwabopaTopHu Ha 
ONPIIOM CPAaHUTeAbW0-PUSZHOMOT4eCKOM MaTepliase (CBbIME 50 BuyOB MILeKO- 
(MTAIOUUX), YCTAHOBHAK akTh, MosBoNMBMNe Ha OCHOBE ipekcTaBAeHun 
| pedbieKTOpHOH peryaAAWNH Tella H OOMeHA BeIeCTB BEIACIMTh ABROAKOTO 
10a BaBNCMMOCTH. 

Bo-nepaiix, Obl0 yCTaHOBAeNo, GTO OCOOeHHOCTH peryIAMNH Tena KH 
‘OMeHa BCIIeCTB CBA3allbl © KIIMATOM apeasia jlAHHOTO BUA JKHBOTIIBIX B Ha- 
rosmlee BpeMA WIM Cc OCOOeCHHOCTAMM ero reorpadwuecKkoro pacceleHHA 
s mpomsom. B cooTBeTCTBI C TeMIepaTyPHEIMIT YCAOBHAMM Cpef hl KABOTHHEC 
[ONAPHEIX, GopeaNbHBIX TW TpomuwecKux oOuacTell o6aqaloT pa3MunbimM 
TpoBHeM OOMeHa BelllecTB Hi pa3sINuHol XMMUYeCKOH TepMoperyJALHeH. Co- 
ITBETCTBCHHO OTIHUAIOTCH HM peak TENNOOTMAaWH — WoWHMHOe, NOTOOTAETe- 
ive HM TemMepatypa KowmH, Tak, 1A MOMAPHEIX OPralv3sMOB KpUuTHAeCKAaA TONKA 
octapinet ot O no 10°, aaa oOnTaTeNel CpeqHHx MmMpoT — 20—25°, WA 
\Ourateneli cyOTponuKoB u TponuKos — oT 30 yo 37° (Caouum ui Hlepoa- 
copa, 1935; Cnonnm, 1937; OnpuancKad 1 Caonm, 1947; 0630p cm.: CaonmM, 
952). B wocneqnee BpeMA HeKOTOpHe 13 ITHX PaKTOB OMIM TOLTBE PK]eHbI 
L aHTaMiicKHMit uccaenonatenamn (Scholander, Hock, Walters a. Irving, 
950; Scholander, Llock, Walters, Johnson a. Irving, 1950). Wa seex otux 
(AHHIX CeyeT, 4TO XHMMuecKaN TepMoperyuAnMA HanOoree MiTelCHBHA 
y oOutateneil cpeysHHX WMpoT HW MeHbme pasBiTa y oOuTaTerelH TPOMUNKOB. 
Iro KacacTCA NOJAPHHIX KUBOTHBIX, TO BBHy OYCHb HH38KOH y WAX KPHTH- 
[eCKOH TOUKM MOBbIMeHHe OOMeHa HacTylaeT TOIbKO Wp OueNb HY3KAX 
‘emliepatypax. Tak, mo moycuetam Cxouanyepa WH COTpyHMKOB, XWMH4e- 
‘Kan TePMOperyAMNA y Oenoro MeyBeAA MOrJa OL] HaOIOLAaATLCH TOUEbKO 
Ip TemMepatypax cpestbl ot —57 no —70°, 4TO MaKe B YCIOBMAX cro o6uta- 
iis} BCTPeuaeTCA peKo. | 

Yrazannble OCobOeHHOCTIL TePMOPerYIAUUN WpOABIAIOTCH MB TeX CILy- 
1aAX, Kora FKUBOTIBIe CofepsKaTCA JIHTeIbHOe BPeMA B OMHUX M TeX IKE 
JCHOBMAX CPebl; WaGTOAaIOTCA OHH WY *MBOTHBIX, POAeHHDIX H BEpamen- 
[HX B HCBONC, H WOITOMY MOryT pacCMaTPMBATbCA Kak BUOBHIe, HACMeTCTBEHHO 
saKpeleHnble Upn3haki. 

O6Hapy?KeHHbIe 3aKONOMEPHOCTH 3acTaBUIH HO_BepruyTh HCCeqOBaHHto 
} DKONOPHYCCKOM acHekTc H Apyrve Upuposuble dakTOph! BHeINHeEM CpeTET, 
iMelonine u3NKO-reorpaduyeckoe 3Hauvenue. 

Pabotramu Jl. [. Musatrosoii (1949a) nu A. VW. Wlersosoii (1949) Ont 06- 
lapyKeHb! GombUIMe pasIWINA B MpoTeKanMM BOAHOTO OOMeHa Y JKHBOTHEIX, 
OUTAIONMIX BIYCTHHAX H Wo.ylycTHHAX Cpezneit Asum, Uy BHAOB, HacenAlO- 
Mux Xopowo opomenHble palionnt. ¢KupoTHEIe MycTHUM OTIMGAIOTCA NORM- 
KeHHLIM ypoBHeM BOAHOrTO OOMeHAa, 4TO CONPOBOAKMaeTCA NOHMIKeEHUeM Kak 
JCHAIbUbIX, TAK H BKCTpapellastbHLIx WotTeph BoB. To se CaMoe MOJKHO 
ia6nlofaTb Mp pasHbIx TemMlepatypaxX BHeIIHeM Cpe Et. 

rn MONOKeHHA ObIIN B TaIbHeEMMNeM MOATBeEpsKTeHbE AMCPUKANCKHMA HC- 
sNexropateramu (Schmidt-Nielsen B. a. K. Schmidt-Nielsen, 1950, 1952) 
t B saGopatopuun A. TI. Tloaocyxnna yua sep6mtoya — Bb. X. baxruosnnon 
1958). 

Buyopnre ocoGeHHocTH peryaALMH oOMelHa BerlllecTB Oblin OOHaAPy?KeHEI A 
3 CBASH C AKKIINMATHZalHell 7KIBOTHHX K TOHMW7KeEHHOMy OapoMeTpH4ecKomy 
[aBJICEHHMW. 

VMecnegosanna osey Bp ropax Taup-lIlana, Kak ropHbixX — Ty3eMHHIX, 
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Tak WH WPUBeseHEIX 13 MBpomL paBMiHHLIxX Mopos, oONapyeus0, YTO MoOWDe 
Ha cpequne WH fake Ha OombmMe BelcoTH (40 4000 Mm ua yp. M.) He compos: 
HKMACTCA YBeMMYeHUEM YNCTa IPUTPOUMTOB, remorsoOuHa, T. e. BOBPACTAHHE 
KUCIOPOAHOH e€MKOCTH KpoBH. OgnosppemMenHo He HadOaloqanoce yBeanuenn 
WHCNa AbIXAHHH W BOSpacTaHHA Terounoli BenTHAAQUA. O6HapyKunoce 3: 
MeTHOeC CHIPKEHHe Las000MeHa B COCTOAHHU MOKOA, TemM Oombiee, vem Oo 
Oba BHICOTa, Ha KOTOPOH HaxoguNch muBoTHBe. B ganbueiimem oTu gal 
HbIe ObVMT MOM [WIA MeTHCOB pa3sAWYHLIX reHepalil ropuErx v paBaH: 
HbIX OBC W YCTAHOBIeHO MpeoO.ayanne Upusnaka TOpHOl OBULI WO M3Mert 
HAM OOMeHAa. /Lanmbte padoto P. I. OnbuancKoit (Onbusuckan u ap., 194! 
OLIN B Aalbueiitem MoaTBepaxgzenH Wis open A. H. Esgankospim (1954) 
awa mourageit LO. O. Payitenbaxom (1952). Caenyer ormetutTh, uTo Oo actos 
mero BpeMecHH B ANTepaType OCMapitRaeTCA BO3MOKHOCTH aKKJIHMAaTIHB3ally 
K BEICOTe HyTeM CHIVKEHIA OOMetHa BeulecTB. O_HaKko B OOJbIIOM JINTepaTy}] 
HOM M°TepHase, P1aBHLIM OOPpa3s0M WHOCTPaAHHDIX HCCAeAOBaTeNeil, MOMHOCT 
OTCYTCTBYIOT OMDbITh] Ha JKUBOTHDIX, IKOOFMA KOTOPLIX CBA3AHA C CYyHIecTB 
BAHUeM B ropaX Ha pasubtx BetcoTax. Jtanupte K. Il. HBanosa, A. P. Maxap: 
Bolt, HA, A. (Dybauepoit (1953), nomyueuule na paBHMHHbIX OBIaX B ropa 
Cenepnoro Kaskasa, MOHoCThwO MORTBEpPARAAWT BICKAsAHAble BLIINE MoM 
menusA., Llo-pugqumMomMy, aTOT MyTh MpucnocoOseHHA K PHUMOKCHIT, BOBTINKAl 
Mew iW Mp mMbiiteuioli padote, WMeceT MeCTO y JHKMX TOpHbIX ITBOTHBI 
(onstto AK. UH. Mpatosa nag ruépuyzamu apxapo-Kapakyab). Y AWKUX +KITBO' 
HLIX, WPNCHOCOOJCHIEIX K BLITOHEMMIO HUTCHCUBHOIL MLUMe4HOn JICATeJIbUOCTI 
MOMKHO HAOMIOLATS OTHOCHTeIbHO CHIPKEHHYH YaCTOTY Mysbca HW yRernuenr 
MHHYTHOrO I yqapvoro oOnema cepana (qamnpre KH. I. Wsauona, A. P. Mar: 
ponoit uw aqp.). Jro nabmoaercH na rporsyHax (KPOMUKK HM 3aiilht, MecqauKa 
Ocean Kpbica) HW Ha KOUBITHDIX (OBIE H ruOpuyzL apXxapo-Kapakyib). 

} Usanomenble nosomKennaA O BUOROI CHeNMpuYHOCTH peryantun oOOMeH 
RCINCCTR NOAYUMIM WM pOKMi OTKINK B padotax akosoroB (Hanadyxorn, 1944 
1950; Moxeesa, 1950; Tloaakos, 1954; Haymos, 1955, u ap.) a skuBOTHOBOZO 
(Astexceesa, 1952; Paymendax, 1952; Pocaakos u cotp., 1953, a ap.) 1 c.1y Ka 
BAKIDIM KDPIHTepieM JH CyAeHHA O usMomorMuecKkoH agantrauun Buy 
HAW MOpOAh K YCAOBNAM CpeyLt. 

- He menee parkuan cropona npo6.emit peryaanun Teta HM OOmMeHa BeNtec7 
CBA3aHa C TEM, 4TO OKPyKalollad MKMBOTHOe Cpesa B ee MHOrTOOOpa3sHhlx Cc 
TeTAHMAX OKASLIBAeT BIMAHHe Ha OOMeN BellecTB OaroxapaA OO pasoRanM) 
MHOTOWNCICHHbIX YCIOBHLIX ped.leKcoB (B TpHpOHbIX yCOBHAX KMS — 
HaTy pabtblx). OTH PakTol, BIepBbe yCTAHOBJeHHbIe B Madopatopun Ht. M. Bs 
KoBa P. I]. Oapnauckoi Bp 1931 r., nocaymua OTUpaBHoOH TOUKOHN AIH ane 
/I13a TOHKNX POpM MpitcoocodseHtA OOMeHA BeCCTB FKUBOTHBIX K YCOBHA 
okpyKatomlelt cpeznl (barkos, 1942, Onpuauckan, 1950). Odpasosanue mpor 
WKIX YCJIOBHEIX pedleKkcos Ha TepMoperyAAnMO MoO ObIN0 HadmosaT 
B TadopaTopiblX yCOBMAX Ha MHOPO4NCMeHHBIX MpeAcTaBMTeAX MJICKOUE 
TAO HX MH ITH, BKIOFaA HHU30IUX OO6e3bAH HM 4enoBeka. Onnako meno H 
OrpaHHYNBacCTCA TOJbKO BO3MO*KHOCTHMH OOpPa3s0BaHHA Takux pery.AQK 
B yCNOBIAX oKCNepHmMenta. Ha ocnose onbitosn Hamel mabopaTopuu M. 
MOP yOeqITbCA, 4TO pedbseKTOpHble uW3MeHeHNA OGMeHA BeIeCTB, BbIZBaL 
HBI€ BOSC ICTBHEM OTAebHBIX PakTOPOB CpeaAb, BCerya Comep maT ycsoBIic 
pediekTopubll KOMMOHeENT. OTO 3acTaBUO MpucTyoONTh kK Pu3snomorMmyueckKom 
AHATINZY PAK AKIBOTHBIX Ha CIOKHbIe COUeTAHHA JeliCTBHA pa3jlparKurte 
el, HMeIOULIX MeCTO B TIptpowe, a MOTOMY TWpexcTaBAAWOUNX ONpesesncii0 
3Haueniie WIA «BbicMero> ypaBHoBelnBanna (no UW. I]. Uarsosy) opranusm 
Ho Cpeytytl. 
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3ydeHune PUsMONOrHYeCKHX peakinii sKHBOTHBIX B e€CTe€CTBEHHBIX ycjo- 


BMAX CpejlbI H 3HavYeHHe HaTypadbHblxX YCAOBHBIX peekcoB 


VccnenopaHna ycuoBnopedseKTOPHBIX OTHOMCHHH, BOSHMKAIONINX B Ipy~ 
OMHbIX YCOBHAX, HW atlas yCuoBMit ux oOpasoBaHiA HW NepeweaKy ObIILL 
auaThl B Halleii madopatopuu padotamn O. Ti. Wlepdaxosoit, ycTanoBHBiulel 
OBMO}KHOCT NONHOTO WH 4wacTHuHOrO AsBpalleHvA CyTouOrO PiTMa ABura- 
eCIbHOi ARTHBHOCTH, TeMMepaTyphI Tella, WbxXaHWA, perydANMH WeNOdHo- 
HCNOTHOrO paBHOBeCHA y OOe3bAH B pesyAbTaTe H3MeHeHA (bakTOpOB BHeIU- 
eii cpeybl — perimMa ocBelleHHA. OTH padoTbl, MpotomKenuble saTem 
'M. Uepxosisy (1950, 1953), JI. PT. Punaroson (19496), M. P. Maiiseaue u 
‘. O. Pyrren6ypr (1949), a B HacTOADIee BpeMA IpoBOAMNMbIe Hou Cy- u 
¢. Tl. Unanosim (1958), Mokasamn, 4TO Y pa3sHbIX FKHBOTHBIX (o6e3bAH, 
phlI3yHoR, emMy pos) CYTOUNM PHTM uUsHONOrHyecKHX TWpomeccon mpej- 
TABAHCT COMUL WaTypadbubit ycnoBHbli pedaekc Ha BpeMmA, 06 pa3ylo- 
AHiICH Y PasHbIX BUJOB NpenMyUlecTBeHNO Wp WepHoANdeCKoM pasqpasKenun 
AZIHYHDIX aNALMZAaTOPOB (3PUTeMbHOTO, CJyXOBOrO), a TAKE MPH TWepwonu- 
OCKOM pazparxKellil CBABAHHDIX C IpHeMaMi WHI WHTepowentopos, Ha troc- 
(esLuee ykagbiBaloT HW HeKoTOpble sapyOeKHble NCCHeLOBAHNA, Hall pHMep OUDIT HI 
‘puddina w Yesma (Griflin a. Welsh, 1937) c KopMaennem “eTyaHx MbUMeif. 
SbIO yeTanoBseno, YTO B OCHOBe POPMUpoOBAHHA CyTOUNOrO PiTMA WeAKAT 
lephowuuecKie H3MeneHA OGMCHa BelllecTB, OOpasyloutecA Kak YCOBNbTC 
JeMACKCH Wa BPeMA B COUeTAHHT C Pasami IBHPATeMbUOM AKTURHOCTH I MOKON, 
Ipnemamit ming wT. a. (omprrer TD. M. Uepxosnu, M. P. Maiisenic, . A. Tpy- 
sMubnoi 1 0. P. Yarqapunu). Tarun o6pasoM, eCTb BCC OCHOBAHHA CUNTAaTh, 
ITO B OCHOBE BAKONOMePHDIX U3MCHeHHE PUSKOTOrHNVeCKOrO COCTOAHUA B Te- 
ICHHG CYTOK JTeKaT YCATOBHbIC PCHAEKCH, BAINAHHE KOTOPHIX Ha OTACIbIMDIE 
pusiojsornueckie yuku — oOMeH BellecTB, TemMepaTypy Tea, Kpo- 
;ooOpaueniie, Jbixante WoT. A. — Y pasHblX BNAOB Oprali3gMoB — pas- 
AUTO. 

VUeccsenqonaniAMM Ha weloBeKe ObIIO Tokazano, UTO WH 3\ecb CYTOUNDE 
DHTM ABIAHETCH pesybTATOM HaTypadbHOrO YCOBHOrO pepdaekca Ha BpeMA. 
[pyanocth n3appamenunaA cyTounoro pHTMa y YetoBeKa, OMMcalaA MHOPUME 
ABTOPaMM BTOPOH NONOBUNH! NpoMoro H Hayada HbIHeMIHerO CTONETUA, o0b- 
ACHACTCA CBA3AMH BTOpOH cirbajlpuHoli cuctembl. [loatomy Haspalienhe PiTMa 
y YeNoBeKa Nerko yAaeTCA TN60 Wp MOANOH UZONANNM YeTOBEKA OT ok py Kalo- 
wero MUpa (HallpHmMep, Ha 3HMOBKe B [TpenaaHann B OnmblTax JIumungrapara), 
1160 pH Tepeesqax B IKBATOPUNAIbHOM HallpaBeHnl (Osborne, 1908). Ouenb 
UHTepeceH B STOM OTHOUWeHHH MeTOM COsqaHHA YANMHENNLIX HW YROPOYeHITDEX 
CyTOK, HCMOAb30BaHHDIi amMepHKaHCKHM HccsenoBpaTereM HKaetitTManHom 
(Kleitmann, 1939), © cosqanveM WMKAOB MpofOMMHTeAPHOCTbIO B 21, 24 
uw 28 uacon. 

B nocseynee Bpema Hamumu corpyanmKamu 9. MW. Bpanyr u O. U. Mapro- 
nuunoit (1954) yanoch H3y4ITh CyTOUNbIM PHT pH MHOoro~asHoM padouem 
He, Kora Ha WpoOTAKeCHHH CYTOK COBePMIeHHO HEsaKOHOMePHO YepeAOBaINC 
WepKonh cua u GoApeTBoBanuA. CyTouHad KpuBasl (PUusHOMOTM4eCKHX Tpo- 
eccoB ocTastach Tp 9TOM HWeusMennol, HecMOTpPA Ha COxpanenue sITOrO 
peKumMa B Teyenne mMHorux Jet. llonHoe UsBpalleHne CyTOMHO! O puTMa 
y uelopeka yyanoch HadmiogaTb y pabounx seHMNrpascKoro MeTpo, 
TOCTOAHHO paOoTaiollMX TONLKO B HOUHYIO CMeHY M FKUBYINNX B CHeMMATbHOM 
OOIlexKUTHH C H3BpalleHHBIM pesKHMOM AHA HW HOUH. Bee sto ToATBepHKAaerT 
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BCAYILY!O po.tb COMMAIbULIX OTHOTUICHUH WW pewKiiMa JH YeoBedecKoro OG 
IWecTBa B POPMNPOBAHHMt CyYTOUHOrO PHTMa YeORBeKa. | 

Ila ckopocTh nepeyeaku cyTounoro  putTma Y *KHBOTHBIX (o0e3bxzAH 
OKA3ShIBAIOT BILUAHMe CBOiCTBa (THIT) HepBuOit CHCTEMET. 

Yacriimu cayyaamMi wecreqoBpaHist HaTYPaIbUblX YCOBHEIX pedsreKco 
B CBA3H C TepMOperyAAuel H OOMeHOM BeIeCTBR ABHIMCh HCCHeOBANMA BAMA 
HMA PaMAaNMVOUHbIX TeWIOMOTeph ABUKEHUA BO3/;yxXa — BeTPa MH pa3ssM4HO: 
INITCHCHBHOCTH OCBCIIeIHA Ha ra3s000men. 

B pa6ote VM. A. Ouapitta (1954) 6u1n0 ycranoBjeHo, UTO JIBHKeHHe Boa 
AyXa, BOsCiCTByIOllee Ha OpraHn3M TOAbKO Kak TAKTHJIbUbIT pas paxkiter 
(T. @. He OOyCcNOBINBAWLICce NOMOMUMTebUBIX NoTepb Telia), BbISEIBaeT I10 
BhIMeHNe rasooOmMena. IJTOT pa3qpaxkutTelb BbIZLIBAeT oOpa3s0Banie oven. 
UPOYHDIX, HW PakTHYeCKH HeyracuMblx yCAOBHBIX pedueKcos. Ouesngquo, tak 
THAD! KO MNOHCHT JCHCTBITA BeTpa, BCera BXOTAMMIH B IpMpose B CTepeoTHI 
OXTAKICHHA, WM OOYCAOBANBAeT DTH ABILEMUA. | 

Cypyroit croponn, Kak Ono ToKasano B padotrax J. VW. bpaunr 1 
O. MW. Mapronunoit (1954) 1 noytnepneno A. E. Maanunenoii (1954), yse 
THMCUNC PaMaNMONHEIX MOTeph Tella MyTeM MOMCHICHHA *UBOTIOFO B CpEN 
© TCHADIM BO3HYXOM HM XOMOUbIMM CTeHaMIt (OrpasKeHHAMH) He BEIsbIRae’ 
ANCKBATHBIX pePIEKTOPHHIX OTBETOB CO CTOPOHLI MeXaHU3MOB TepMopery. 
TAI, STO MW MPHBOAUT K 3HAUNTeCIbMOMY CHIGKEHHIO TeMMepatypbl Testa 1 
KOK. Beexenne na done paswamuonnoro oxnamenna JLONOAUUTCAbMOTC 
KOHTAKTHOLO OXTAKICHIA (HalpiMep, MpuKTablBanne Xoo HO; WTaCTHAKH 
BEISHBACT MOBHHMEHHe TeMIICpaTy Pb Tela W KOKIT, T. e. MpOABTeHHe HOpMab. 
HOH peakIM CO CTOPOMH MCXaH3Mos8 TepMoperyaA UM. 

YcranoBNennble PakTh! WOCMYyKUTM PULA paspaOoTKH pxj]la MeToyMyecKux 
UPHeMOB HallpaBJeHworo H3MeHeHHA TePMOPeryJANUM wenoBeKa — 3aka- 
THBaHMA KK xotony. B padorax, BIMONHeHHDIX B  TWaleit n1adopaTopHu 
It. M. Cartproserm (1953), M. MW. Borayesu (1950, 1954), Ot1m0 yeranosseno, 
WTO HAaMOOMbITYIO YCTOUNBOCTL OpraHH3Ma uesloBeKa K OXTAKICHMIO MOKITO 
HOTYINTh B pPesyIbTAaTeC MHOLOKPaTHOrO COYeTAIIMA OXNAKACHMA Tea C MbI- 
WICdHOH JeCATeIBHOCTLIO. B arux cuyaanx UMCeT MeCTO He TODO 00 pazoBnaline 
ycnobnoro peditekca Ha oOcTanHoBKy OxaarteHuA, HO 3HAUUTeAbNAA T DCHH- 
POBKA TOTBIVKHOCTH Ne€PBHbIX WpoOmeccon, CBA3aHHBIX © MepexomoM OT TeNsa 
K XOOMYy. 

B neckoapKux onstrax (A. [. Honyraeza, Wut. 10 Caonnm, 1952; Vsanon, 
Maxaposa, Mydauesa, 1953) Opto MoKa3aHO, 4TO HHTeNCHBHOCTH OCBCHLCHILA 
OKABHIBaeT BMAHME Ha 1as00OmeH y o6e3bAH B COCTOANMH MoKod. Okasamocn, 
ITO CyMepernoe OCBeINeHHe BHI3bIBacT Oonee CHAbHOC HaseHne ra3z006mena, 
N@KeIM Moiiad Temuota. B mocneqHee BpemMaA oTH jLaHAble Onlin IMOyTBep- 
*KCHDI Ha WTiMMax (OotbuTOM cune) (Ceram, 1959). B nmocneyuem cayuae 
CYMepeyloe OCBeELIHNe BOS PacTalwilleli MHTCHCHBHOCTH BHIBbIBAILO IOBDINICHHE 
ra3sooOMena; ocBelente yOblBaouleil MHTeNCHBHOCTH — HonmwKeHHe. Oue- 
BUAHO, CYMePKM HW H3MeHeHHe OCBeIeHHOCTH Ha UpoTAKenHu CymMepeunoro 
HCPHOMA ABIAOTCA MONIbIM CHTHATBHEIM PAaKTOPOM, CBAZAHHBIM C MOCACIy10- 
IUIMi MepHoOqaMu WOKOA WA AKTHBHOCTH *KMBOTHOrO. CxONHbIe Wane 0 3ita- 
NCHHIT OCBeIeHHA Kak dakTopa cpezbt (dona), ompexenaromero cocros- 
HHe KOPKOBOH JledTesbuocTH, Obl coobmentt Bp 1955 r. Tl. C. Kyita- 
NOBDIM, 

JACMCHTH KOPTUKAIbHEIX PeryIANHt ObIIM BbINeTeHDI 1 Ip u3syyenun 
TARUX CIOKHBIX AKTOB, Kak BIMAHMe CALI Ha Mpomeccs UnWeRapeHua Hu 06- 
Menta BentecTB. B padorax P. II. Onpnancnoii (1949), H. A. ApxanrerbcKoi 
(154a, 19546), 3. C. Apemesoit (1954), M1. C. Kandop (1959), KH. A. Uyruna 
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1949), (. B. Paanonyk (1954), O. A. Haymosoti (1954) 6LIm0 yoTranoBNeHno, 
TO AKT @fbI (UW3y4eCHHEIT MeTOOM MIHMOFrO KOPMJIeCHHA, MHITMOTO TIMTbA Hi 
eKOTOPHIMM J,PYPHMH alasOrHyHbIMit McTOLaMH) BLI3LIBAaeT 3HavHTeJIbHBIC 
3MCHeEHHA Trazs0Boro OOMeHa, asO0THCTOTO o6OMena, yruenofqHoro oOmena, 
;omuoro OOMeHa, a TaKiKe COCYANCTOH peakIIM HM COCTOAHNA MBIMeYHOH CH- 
vemm. Boe atu oPeKTHM Mp MiHOrOKpaTHOM NOBTOPeHH OMbITOB MHHMOTO 
<OpMIeHNA WIM CHIbHO 3aMeAeHHOro KOPMICHUA YMCHbWUAalOTCA WH BOBCEe 
‘igagaiwT. CcqoBaTesbHo, HaTypabHble YCOBHDIC pedaekcht, mernKane 
; OCHORe BANANA akTa CbI Ha OOMe BeeCTR HW Ha OTAeCIbHBIC CPO CTOPOHHI, 
tomBepralwTcA ocTpoMy yratienii0, ATO MoATBeEpKTaet pepaecKTOpHht Xa- 
yaktTep STHX ABICHHH. 

ror o630p SyneT NewoANbIM, ECAH MbI He OCTAHOBMMCH Ha paccmoTpenni 
cnaccn4eckoro HaTypasbHOrO yCJIOBHOrO pepuekca, Usyyennoro VW. WW. Man- 
TOBLIM, — CJIOHOOTeEHTeIbHOrO. Yire cam PakT CIONOOTACACHHA, BOSHUKAIO- 
wero y COO’KM pu BHAe H salaxe WHINE, sactaBna VM. U1. annopa na3sbiBaTb 
ITH peieKch «ped@lekcaml Ha paccTOAHHe?. Onpako 3HaveHne paccTOANHA 
Kak aKkTopa, OMpesentAoMlero BeTUINHY pepieKTOpHOrO OTBeTAa, OCTABAIOCh 
COBePILNCHHO HeHsy4eHbIM, B pa6ote C. b. J,anuaposa (1952), a 3aTeM 
). P. Yanannan (1953) 6pr10 yctanopreno, FTO paccTOAHHE OF JKUBOTHOLO 
10 jeiicTBylollero pasqparxKuTetA (kycKa MACa) ABAeTCH CHOMALIM CHPHATb- 
HbIM (yCJIOBUSIM) pasdpaxkuTesemM, ZQBNCAIIUM OT YCJOBHN MHAIBUAyabHOrO 
PAaSBUTHA *KHBOTHOPO. Tak, Noka3 MAca B pyKe DKCMepHMeHTaTOpa BHISbIBACT 
Bcerya Gomee HHTeENCHBHOe CHIOMOOTMeENTeHMe, HEKeIM WOKa3s TaKoro We KyCKa 
Ha Kopttqanre. Y AUBOTHBIX, BLIpAaenibIX B piBapHu Uacriryta, STHX pas- 
awanit wa HaOmiopasoce. Kycnu Maca Oompmoro pasMepa BISBAL McCHbiee 
cionooTmesentie, YeM MeIKHe, T. e. Te, KOTOPble JeHCTBUTeCIbDNO ABAALOTCH 
unimeit suBoTuoro. Han6onpiiee paccToAHHe, Na KOTOpOM HaOTIOMaOCb 
cnroHooTmenenne y coOakil, paBIAOCh 3M, y o6eabxAtb (TO Want Yrouesa, 
Bonkosoit 1 Kopuesnn, 1953) — 4 M, y KomIKH — 0.75 mM, y evKa (110 WaHbIM 
Toryraepoit, 1903) — oKo0 5 cm. Uem GOoubme ObO0 paccTOAHHe, TeM 
MCHbINUM Oka3biBamoch CaoNoOoTAeNenHe y OfHoro H Toro We JKUBOTHOTO. 
Tak Kak 6oulbiive KYCKH MACa BCerfa BbISbIBAIH MeHbUICe cIOMOOTTeNeHHe, 
GOM M@JIKHe, TO OUeBHAHO, ATO (pu NCKIIOTeHHH OOOHATeENbUOTO pasparkenisA) 
BeAHUNHA M30OparKeHHA Ha ceTuaTKe He OMpeerAcT CHIOHOOT CIHTeAbHOTO 
pmekta. 

B janbueiiniem BINAHMe paccTOAHMA HW OKPyAaroulero oprahi3M IpocTpay- 
cTBa Ha WpoTekaHite OOMera BelleCTB 6uin0 usyueno P. I. OnLuancKoilt (1953). 
Ha opue, MocTaBIeHHON MOpHOli NO HampaBeHHIO K BITOHY, Beerfa HaO10- 
JacA MOBEIUeHUbIM o6mMeH, WocTaBeHHOM MO HallpaBeHito K 3aroHy, — 
NommkeHubit oOMer. B paOote T. 0. IOcydosolt (1954), BLITIOAMeHHOM B Ta- 
Sopatopun A. A. Kyapasiena, yatocb V3MeHUTb 9TH OTHOMCHHA WyTeM 
cCHcTeMaTHNuecKoro JINMeHHA *KMBOTHOTO acTpon (ofepanieM HamMop]- 
Wika). 

Curnanpnoe sHayenne dakTOpoR BHEIMHell CpeAb XapakTepusyeTcH B o6mux 
uepTaX TeM, UTO OHM 3HadNTeIbHO MCHAIOT CHAOBLIe OTHOWEHHA WelCTBHA pas- 
paskuteseii. JTO MOAKHO ObLNO Ha6MOaTb Ha BCeX ONMCAHHEIX BbIUIe WpHMepax 
BosieiicTBUA TeMIepaTypbl Cpefb, HHTeCHCHBHOCTH OCBelMeHHA, PaCCTOAHHA, 
OTparKalollix He TOAbKO (pusnHueckHe TapaMeTpbl BOBTeCMCTBUH Ha opraHlsM, 
Ho M 3HayeHHe KaxKOTO U3 HUX AWA AUBHEHHOPO crepeoTHIa +KNBOTHOTO. 
Oreiofla BO3HUK BOMpoc O MpOMcxo*KeHUM HaTy pastbHpre YCNOBHDIX pepieKkcoB 
M pouH Hacue{CTBeHHOrO, 6esycloBHOorO HM yCc/loBHOrO (npuo6 perenuoro) 
KOMIOHEHTOB B UX POPMUPOBAHHH B pasHble Cpoku HHIHBUAyaIbuoro pasBu- 
THA IKHBOTHOLO. 
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Besycaosunie pedbaekcst Kak ocnona (dopMupoBsanna 
CIOKHOPeEMPAeCKTOPHOH WeATeAbHOCTH 





pu u3yyenun natypanpHux croHHEx pepiekcos y Komku (Yrones 
1950, 1953) 6n170 oOHapy7KeHo, 4TO pasapaxkenne BUOM MH 3alaxomM non wm 
KUBOU JOObIM (MBHUN, NTHbI) HE TOJbKO He BEIZEIBAeT Y OXOTHIMeHCA KOMIK) 
CTIOHOOTHEACHUA, HO, HaobopoT, TOpMOsUT ero, ec OHO HaOs110fanocb mepe; 
atumM. Ilocne npexpamenus past{pakeHuA MO#KHO HabmOaTh ToaBrenn 
CHOHBI. OTH dakTbl Tonyywau obbacnenne B CBA3H C ocobeHHOCTAM! 
NnHie;OObIBaTeAbHOH TestesbHOcTY KOUIKN, QIHTeIbHO BbICTexKUBalOMel 
mooLluy, HW Nocny#unm ocnosannem WIA THATeHbHOrO MsyyeHnA Popmupo 
BaHHA YCOBHBIX HAaTYPaIbublx pedrencos B mpolecce OHToreHesza Ip uCKyc- 
CTBCHHOM SKCHEPHMCHTAIbHOM BHIKMIOYeHUM OTAeABHLIX MakTOPOB BHeUHerL 
cpeanl. Yee neppble naGmoqeHua B aTOM HallpaBeHun MWoKasaiu, uTo TUNMNT- 
Hbe CrOMHOpePIeKTOPHbIe OTHOMeHHA Y *KUBOTHBIX B MepBhlii Nepnon no- 
CTHATAIbHOrO pa3sBHTHA OTCYTCTBYIOT. 

Tax, E. C. tuna (1940) ycTaHOBUa, 4TO B HepBblii Nepvog pa3sBuTns, 
AO MpospeBanuA HO NOABIeEHUA MbINeYHOH akTUBHOCTH KMBOTHOFO, y XMMI- 
HBIX H OOe3bAH oTCyTCTByeT cCBOlicTBeHHaA MAaHHOMY BHYY XMMMYeCKaAn 
TepMoperyaAunA. Y arnat uw Ko3nar Cpa3sy Wocne powfenuA orcyr- 
CTBYe€T BJIHAHMeE OCBelleHuA Ha ra3006meHn (onpitH A. P, Makaposoi), 
HeT pasiuuni B odpekTrax payuaumonuoro xv KOHBCKRMOHHOFO OXxdarKye- 
HHA y Kpbicat (Ilonyraepa, 1949), OTCYTCTBYeT BIMAHMe JBYSKeEHNA BO3- 
AyXa Wa ra3s00OMen kossar (Pamescxan, 1958). B ompsirax A. M. Yro- 
nepa (1953) a KotaTax, ele ne cmocoéHHXx Kk XHIMHOMYy cHoco6y tutTanna, 
Obl OGHapyKen OGbIUHBTit HaTypaJIbHbIM CONHO ycnOBIIblii pedaekc mpn 
PasparKeHuH BUQOM WM 3anaxXOM MMM Ha paccTOAHHKH. OnHako gocTaTouHo 
OLIN0 KOTeNKY BCero ONT Pas CbECTh HKUBYIO MBIMIb WI UTULY, uTOOb! y Hero 
HPOABHINCh THIHYHbIe OcobeHHOCTH B3pocmore >2KUBOTHOTO — TOpMo?KeHHe 
CIOHOOTHEICHKA Mp pasqparkenuu nmumeit Ha PpaccTOAHHM. ITOT dakT 3a- 
CTABHJ NOAUATh BOIpPOC O TOM, ABIAeTCA AM OTCYTCTBNe HAaTypasbHoro yc- 
TOBHOrO pediekca B Wepsuii Mepuox moctHatalpuoro Pa3sBMTHA pesyanb- 
TATOM OTCYTCTBHA HeEOOXOMUMBIX 7KH3HEHIBIX COYeTAHMi B HHMBULYasbHOM 
OUbITe HHBOTHOTO MAIN 9TH pedieKch B Kakoil-To Mepe HacCJlexcTBeHHo 
Iipeonpelesjenbt HW pasBMBalOTCA HapaBHe c HEKOTOPLIMH MOpdomornuyeckumMu 
UpusvakamMH B Oo7ee NosqyHHe cpoKu pasBuTuKR. Tor MakT, 4TO y KoTeHKa 
HOCAE OMHOTO CO“CTAHHA NOMHOCTbIO M3MeCHAMACh BCH KapTHuHa HaTypasbHoro 
yclosnoro pedjekca, HecMoTpA Ha TO, 4TO oOTCTaBNeHHe B TOMKpellenun, 
T. €. 3ana3qbBalouynit pebsekc, B MHAMBUyaabHOM ompite OTCYTCTBOBasIO, 
8ACTABHIIO OCOOeHHO TIaTeIbHO PaCCMOTpeTbh BOTpOC O BpORKTeHHHIX J7eMeH- 
Tax CNORHOPePACKTOPHBIX aAKTOB. 

Kak napectTno, Bnepssie aToT BoTpoc Ob NoctaBren B pabote M. C. Lu- 
ToBMya (1911), BEInonHeHHOL B nadopatopun VW. II. Wasnosa. Hegoctarkom 
STOH paOoTh ABAAeTCA TO, 4TO >KUBOTHEIE HCCIe€ROBAINCh TONbKO Haunnan 
c 6-mecauHoro Bospacta, 7. e. Torta, Kora PopMupoBanve WeuTpabuoii 
H€PBHOMl CUCTeMBI yoKe 3aKOHYeHO, a CEAOBaTeNbHO HEIb3A O#-LIZaTh ABIEHHI, 
CBONCTBENHbIX PAaHHUM asaM ee paspuTua. RB pabote 9. P. Yoxnanuun (1955), 
MCTONb30BaBMeH Meton A. M. Yronesa (nanomenua PUCTYAH CIIOHHOrE Mpo- 
TOKA M@IKIUM JKUBOTHBIM), ObI0 OGHAPysKeHo, ¥To COHOOTesleHHe Ha 3alax 
MACa BMeCTe C NONOHUTENbHOU TBMlaTeAbHO! Peake y WeHKOB B Tepsile 
AWM NOce powTeHuA OTCYTCTBYeT, NOABIAeTCA (pu coxepKaHun Ha MomO0U- 
HOW WuetTe) Ha 17—20-it neub u 3atem pH HellowKpennenun ucuesaer. Pezyab- 
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"aT, MOWyueHHble Ha WeHkax B BO3pacTe OKONO 6 MeCc., MONHOCTHIO COBNaIH 
> Mannpimu VW. C. Uurosuya. Takum o6pasom, BpoxKReHHHil aIeMeHT peaknun 
ia MACO KaK Ha aJeKBaTHLIH MMMeEBOM pasqparKuTelb NpOABIAeTCA B CPOKH, 
{Orga HKMBOTHOS MepeXOMUT OT MOJOUHOTO NHTAHHA K CMeWIAHHOMY, HW TOPMO- 
SMTCH, ECAH 9TOrO Nepexoyxa He NponcxonuT. Ectb ocHOBaHUA yMaTb, 4TO 
sallaX MACAa, OT KOTOPOrO TIe€HKOB NpakTH4eCKH Heb3A MUZONUPOBATb, He 
IOWKpelIeHubl eOi, CTAHOBUTCH TOPMO3HbIM pa3apamutesem. WAmenno 
JESYCOBHbIe peduekchl, POPMUPYIOMMecA Ha PasHbIX vTaMaX MocTHaTabHOTO 
JASBUTHA, WM ABJALOTCA OCHOBOH ZA OOpPas0BaAHHA HaTypasIbHbIX YCNOBHHIX 
Jeprekcos. Orcroya WH OCOObeHHOCTH HaTypaJIbHbIX YCJIOBHLIX pedmekcos u 
JebiX CTepeOTHNOB, XapaKTepHble WIA OTICNIbHHX BHAOB H Nony.AWuii 
KUBOTHbIX. 

Iipu cofepskaHw MOJOLHAKA KBAUHLIX (ATHAT MW KO3AT) Ha MOJOUHOM 
ewKHMe WO 3-MecA4uHoro Bospacta HK. PaxumoBy yaasoch HaOmlOgaTb KkapTuny, 
{eCKOMbKO OTJIHUHYIO OT TOM, Kaka MMeeT MeCTO y WeHKOB. B panuuii no- 
THATAIbHDIH NepHog Ha Move OOOOMeHHOH OPHEHTHPOBOUHON peak UMecT 
leCTO NOBLIMeCHHOe CIIOHOOTAeENeHHe (H3 NOMYeMIOCTHOHM +KeTe3sbl) B OTBeT 
fa pasaparxkeHHA, CBA3AHHbIe C 3allaXOM MaTepl, 3allaXOM MOJIOKa, KPMKOM 
faTepH, T. @. CHCTCMA HATYPAJ-HbIX YCJIOBHBDIX pedsekcon. Bug uw 
MAX PacTHTeIbHOrO KOPMA BBIZHIBAeT KUBYIO OPHeHTHPOBOUHYy!IO peak- 
(MIO HW CTONOOTMeENeHHe, He Wpepwblwialowlee OfHaAKO CUIOHOOTAeIeHNA Ha 
(pyre Heluitennie pasypaxutenn. o-pugumomy, B yCJOBHAX TacTbOnM 
Tajla B Nove MepBoe Noesanve TpaBhl MpOHCXOAUT B HOpALKe WospakaTesbyon 
eAKUHH, HWMerlOleH MeCTO B CaMble Hepple JH W wacbl Wocse pork Tenia. 
2 APyroi CTOPOUb, y APHAT HW KO3AT MOKHO HAaOMIOAaTh CTOIIKYyIO BposteHn- 
[yO OOOPONNTeIbHYIO peakiO Ha 3alax MACa, BbIpawarollylocA B MOMHOH 
CTAHOBKE IKCBATEIbULIX JIBIVKCHHI HU CIOHOOTeNeHHA. IJTa peakWHA Co- 
‘palvAeTcA Kak B DepHOJ, MOJOUHOrO, TaK HM B WepHomx cmellanHoro NHtTa- 
(HA. 

Conepskanne Ha MOJOFHOM palHonHe TpHBOAHT K DOABeHUIO «CIOHTaH- 
OFO» CIIOHOOTeeHHA, TDYAHO yracHMoro IPH WelicTBHM BHeEIWHUX pa3sjypakn- 
eleli, HO Hcuesalollero NO BANAHMeM MexaHHueckoro pasypaxenna pyOola. 
JneIT KH. PaxumMopa ToKazad, 4TO eCAH ATHAT DepepectH Co CmemanHoro iH- 
QHHA CHOBa Ha MOJO4HOe, TO ITA PeAaKUHA He HacTyMaetT. Takum oOpas3om, 
POPMHpoBaBlinecH OTHOWeHHA (Tak Ke, KaK MH B OMbITAX C KOTATaMH) He 
BILSOTCA OODINHDIMM YCJOBHBIMM pediekcaMH, Serko WosBepralowiumnca 
epefenke Hin yramennuto. Bosnnkmue 3fecb COBHrH HeoOpaTHMbI. ITO He- 
OMHCHHO TOBOPHT O TapaJeIbHOM pasBIITHIT He TOMbKO HaTypasJbHbIx 
CJIOBHLIX, 10 HW Wevkal{HxX BUX OCHOBe Ge3yCJOBHHLX pedsICKCOB. 

Mertoy, H30NANMM pasBUBalollerocA OpraHi3Ma OT OTJICbHEIX MakKTOPOB 
peybt Obl HCNOb30BaH elle B rayOoKolt ApepHoctu JluKyprom. Ero npa- 
eHAJH B yUomAnyTON Bbinte padote UM. C. Wutosuy (1911), C. H. Borpru- 
opcKnii nD, Il. Maitopos (1933), JI. O. depanpy (1938). IlosqHee amepukan- 
KUM uccieyoBaTtenb Puecc (Riess, 1950) noctaBua MHTepecHble OMbITHI C 130- 
AHeH OTJeIbHbIX OCOOeH OT OObIYHDIX PaKTOPOB BHEIUHeM Cpe bl. 

Metox M30H0uH MMeeT OFpOMHbIle AOCTOMHCTBA, TaK KaK NoO3sBouAeT 
3yUaTb 3Ha¥YeHHe OTACIbHEIX MaKTOPOB Cpesbl B MOPMHPOBAHHU CJO}KHO- 
edllekTOpHOol ,eaTebHocTH. B To we BpeMA BTOT METON He NOSBOAHET PellHTb 
OMpoc, BbINaalwT JIM OTAeMbuHble pedieKTOPHble aKTHI B CHJIyY OTCYTCTBHA 
JOTBETCTBYIONIMX OesyCNOBHbIX pedseKCOB HIM B pesybTaTe BHeUIHero 
IPMOKEHHA, BLISBAHHOrO BBEAeEHMeM HOBOTO PpasAparKuTesA. 

Ilo gzaHubim, Monysenupim H. A. Apxanreapcnonw (19546), BpomyeHHbe 
e@sIeKChI (HMeIOMIMeCH K MOMeHTY pooKeHHA) UCuesaloT, eCIH OHH He NOAKpeu- 
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AAOTCH. ITO MO?ZKUO OLIO HaSTIOLaTb Up Nepexoye oT HOPMabUOTO KOpMIe 
HUA peOeHnka rpy/{blO K KOPMJICHHIO 3 porkKkKa. 

Bee otu padorl peor Hac B OOacTh N3yueHHA @HBHOOrNYeCKOH Mp 
powb WHCTHHKTA. 


OubiT PUsHoTOrHyeCcKOrO H3yYeHHA WHCTHHKTOB 


Ilpn usyuennint sakonomepHoctTell MOPMHpOBaHHA WICTMHHKTHBHOK ex 
TCHbHOCTH HCCIeTOBATCb HeNs6eKHO CTaIKHBaeTCA C HeOOXOAUMOCTbE 
BLITCIHTh B HAX HacieCTBCHHO OOYCIOBIeHHbe HW VHTMBUyanbuo mpnvobpe 
TeHHbIC W1eMenTH. (PakT CyN[CCTROBANMA YICTO BPOJKTCHHBIX peak Tyan 
BCCrO UAJNOCTPHUPVeTCH TPH H3y4eHHU GUZHONOTMYeCKHX Peak AHBOTHOr: 
Cpa3sy Hocse porKjcHisA, LO WepBoro KOHTAKTAa C MPaKTOPAaMH CpeLl, BbIZLIBAIO 
IWUMH OOPasoBaHhe YC.1OBHBIX PeICKCOB. 

HK TakHM HCCHeAOBANIAM CACAYeT OTHECTH N3Y4eHHe BPOKJICHMDIX MHDyE 
BRIX peak y WTeHnOB rpayell, BIepBLIe ocyllecTBIcCHUOe TuHdeprenoM | 
Kronenom (Tinbergen u. Kuenen, 1939) u passutoe satem IJ. K. Anoxupni 
(1949) ip A. A. Miunarinipimr (1950). 

Y MacKOTUTAMNLIX B ITOM HalpaBAeHHu epsble PuzsuomormueckHe UC 
cueqoBpannad OL wponegentt H. A. Apxanrespcxonl (1954a, 19546) na noBo 
pounennbrx jerax. [lpn srom ObI0 ycTraHOBeNno, 4TO akT COCaHHA Bese’ 
K 3HauNTCIbHOMY H ANTesIbHOMY TOBbIDIEHHIO OOMeHA BelllecTB, T. e. apPeKTy 
KOTOPHI B WabHelWeM MoKeT ObITh BLI3ZBAH JIMMtb DpPMeMOM MIMD Moc 
MHOPOKPaTHOrO WORTOPeHHOFO aktTa eb. OdOpasyroumecs tocse porKyyre 
HH YCIOBHbIe pediekch! Ha oOcTaHOBKY WH Ha BPeMA YCHJINBALOT 9TO' 
apmekT NOBLINeHUA razs00OMeHa, T. ec. BeYT K MOPMUPOBaHHhO pePieckTOpHol 
Masbl cremMmuxecKoro AWWAMUUCCKOrO JeHCTBUA TMH. 

B padote 9. P. Yugaannnu (1955), mMponexenHow wa WenKax, padorT 
J. P. Yoxnapnnu u C. Daiisnesa, a Traxwe KK. Paxumopa — va *BAaAUHbIX, OLLIE 
YCTAHOBIeHO, UTO Cpasy Tocre posKeHliA H JO NepBoro KOpMIeHHA IHERB: 
WABUTATeMbUaAA MW CIOUOOTICINTCILHAA peaKILNH BbI3ZEIBAaIOTCH OUeHb Orpaln 
YUCHHbIMH WO KOUMYeCTBY Hl CTpOoroO XapakTepHbLIMH TO cule H KayueccTBy pasyApa 
7KUTCIAMH BHOWHe cpeybl. JL WMeHKOB OTHMI pasqparyKHTeIAMH ABJIAIOTC. 
IIPHKOCHOBCHIHe TeMTON MOBEPXHOCTH 1H MeXaHHyecKoe pasApamenne (mepcTHk 
MOPJLOUKH; JIA KOULITHSIX — 3aTeMHEeHHNe Ha TOUOBON, TellaA MOBEpXHOCTE | 
KPHK MaTepll HIM ero HMHTAINA. 

Takum 00 pa30M, Ha BPpO-KACHHbIX pedeKTOPHEIX aKTAX yaeTCcA C OOMDMO: 
qoueil TOWNOCTH pa3srpanwu4uHTb Kak addepentTHy!O ywacTh pedsiekTopuor 
aKTAa, BbIBbIBAeMOrO OLNpeseICHHBIMH areHTaMu, Tak HW sddepeuTHyw, T. € 
XapaKTePHbIl WBULATCAbALIH CeKPeTOPULl MH OOMeHHHIM UX 9PMekT. 

Muoroo6pa3sHbie dakTOphl! BHeIHel cpebl, AeiicTBylomme Ha OpraHns: 
B 1powecce HHAUBUAYAIbHOrO pasBUTHA, CHIbHO 3aTPYAHAWT M3y4cnhe Tak 
BPOUKTCHHLIX MakTOpoB Ha Oouee WO3MHUX 9TaMaX pa3sBUTHA, U 3ech MOK 
FOBOPHUTh ANMIb O OONbIMeM WH MeHbIUeN aeKBAaTHOCTH pa3sqpaxkuTeiA WO 01 
HOIWCHIIO K BLISHBaeMOMY HUM pedeKTOPHOMY OTBCTY y JlalHoro JKHMBOTHOLC 
OTA JNMUMA WCCe_OBaHHii, WLOMOTBOpHO pasBuBaemaa JI. A. BupioKkospim | 
ero COTpyqHuKaMu, TpeOyeT, OHAKO, CTpororo pasrpaHvyennA B M3yTeHH 
admepenTHoll m opdepenTHOM wacTeM UCCMeAyeMoro aKkTa WAM peakIMH 2K 
BOTHOTLO. 

MboroulicreHubiMu HCCIe_OBAaHUAMH, MpOBeeCHHLIMH B Halle WadopaTopH 
A. I. Uonyraepoit (1954a, 19546), A. VU. Ulernospoit (1956), H. AK. Paar 
(1957) Hajl CHOHHBIMH SOPMAaMU JeATeNLHOCTH HeEKOTOPHIX JIMKHX BHO 
rphi3syHos (pormeit JeATebHOCTbIO, 3alacaHweM KOpMa, rpbizeHnem), ObII 
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/CTAHOBIEHO, UTO WOOO N3 ITHX AKTOB MOMET OBIT BOCIPONsBeeH B MOpAKe 
/CHOBHOrFO pedrekca Ip IpuMeHeHMM Kak HaTypaMbHbIX, TaK HM HCKYCCTBeH- 
1X pasyqpakutTerei. Oka3sanicb BO3MO)KHBIMM OOpasoBaHHe, yratienne, 
\UM@PepenNpoBaHHe I Nepeyeika yCOBHBIX pedsencos, T. ec. HaOJOMaNCh 
CO OCHOBHLIG 3AKOHOMePHOCTH BbICWe! HEPBHOI AeATeubunoctTn. B coorser- 
‘TBUM CG KHBHCHHBIM 3Ha4ellHeM YCIOBHOrO ped@aekca Ikpounocth oOpa3z0Bal- 
[nkX CBABe Oba pasauunolit. Tax, HallpumMep, y rpblsyHOB HaOJo/asiCch 
ICKMIOUNTEIbUO IpOwHble yCOBHLIe pedsekch! Ha MeCTO, HO yCJIOBHbIe pe- 
paeKkcbht Ha BpeMA GHICrpO yracanu. ITO COBEPUIEHHO MpOTHBOMOIOHKUO TOMY, 
iTO MDI HCOAWOKpaTHO UMeAH BO3MOKHOCTD HaO0IOatTbh y H3IWUxX Obe3bAHH 
(( JECMY POB. 

Bonpoc o6 afekBaTHOCTH elle *KeT CBOerO paspemeHiA C IpimMelennemM 
SOBCPIWCHHO TOUHLIX MeTOJOB JO3HPOBKH, Happy Cc M3yyuennem Pusil4eCKHx 
HapaMetpoB feliCTBUA pa3qpaxkutTeseli HM TOHKUM pa3qeJIbubIM IM3yucHiieM 
PH3HOMOrM4eCKHX OTBETOB C pa3HbIX OTACIOB COOTBETCTBYIONINX aHausa- 
rOpoB. 

Topasq0 Oonbme yROBIeTBOpeHHA C 9TOH CTOPOHEI BLIZLIBAaIOT (akTHl, 
HOLYYCHHEIC B OOMaCTH M3yyeHNA shpepenTHOl! VaCTH CIOMHOM WUCTHHKTHB- 
HOi JI@HTeEIBUOCTH, T. €. 3AKOHOMEPHIOCTeH MOPMHPOBAHHA CJOMKHbIX OTBET- 
HbIX peakI{Hli #HBOTHOTO B pasHbLie CPOKM +KU3HH, 

B uccueqoBaHiAX Hal MOAOHAKOM WecuaHKH, BCKOPMJI€HHOH CcamMKOu 
OCHO KPHICh, I MOJORHAKOM Oe01 KPBICLI, BCKOPMICHHOM IecuaHkKoll, W3y- 
YANHCL CPOKM MOABICHHA THITMYHLIX QA TpbIsyHOBR MOpM MeATeMbHOCTH — 
rpLIZeHHA H polwmel WeATeIbHOCTH. OKkaszasl0cb, YTO porolmad CAHTeEMLUOCTh 
MW rpprenite y MecxwaHOK, KOTOPLIC BLIPAWIMBAINCh KPbICOH, UH Wecuanok, Ko- 
TOPHC BLIPAMMBaNCh MecwanKolf, MOABMNCh OWNOBpemenno. WM ta u Apyran 
CATEIbHOCTH WPpakKTHYeCKH OTCYTCTBOBANA Y OeTbIX KPbICAT He3aBHCHMO OT 
roro, BLIPaleHhl WH Onn SLIM Seuoil KpLIcoH Mam MecuauKon. 13 mpotecce 
pasBUTHA HaOsOfasl0cb CTporo MOcTOAHHOe MOABIeEHNe CHeuupuyecKkNx MWA 
{aHHoro BUga POpM ACATeCbHOCTH B YCHOBHAX, KOra 9Ta WeATeAbHOCTb He 
Mora OLITh CTHUMYANpOBaHa TopakanwemM, BBULY OTCYTCTBHA (BHe Mepnosa 
IbITOB) OOLEKTOB FPbIBeCHHA HW PLITHA (MecoK, TRepAaA NMMaA, Fepeso) (oIbITHI 
A. VW. Wlersosoii). 

B onutax A. [. Ulonyraepoii 61110 ycraHoBNeHO, YTO MOMOJHAK 300TH 
CTOTO XOMAKA B YCJOBMAX H30JIANHH OT MaTepH HayMHaeT 3allacanlie KOpMa 
B Hopy Ha 40—48-it jenb KU3HH. Crporo Bo BpeMeHn HabwlOAan0ch UH N0- 
HBIeHHe Poole JlCATCIbBHOCTH MOJORNAKA CepOro XOMAUKAa, TIphuem 0 
XapakTepy PbIThA (COOTHOIENHIT BPCMCHHM PLITHA H OTAbIXa) MONOAbIE HKMBOT- 
ble HWWYeM He OTIHGAIUCh OT B3POCJIbIX. 

Bee ort PakThl, WOy4enNbie B aKCNeEPpUMeHTAaIbHOH OOCTAHOBKe, He OCTAaB- 
AMIOT COMHCHUA B TOM, 4TO IPOCKTOPHAA WaACTh HUCTHHKTHBHOH WeATeCILNOCTH 
ABISCTCA ellCTBUTeIbHO TpeqoupexeneHioit HacneycTBeHHo. Hacaeyctsen- 
IDIMH BUJLOBLIMIL ITPU3HAaKAMH 30CCb ABLAIOTCA Weuble ABUraTesbuble KOMM- 
ACKCHhI, MPOABICHHe KOTOPLIX MOMKHO HaOoqaTb Ha onpeyenennom done 
B ONpeAeACHIbe CPOKH pa3sBiTHA, CoOTBeETCTBYIONINMM BMeWaTeILCTBAaMH 3TH 
CPOKH MOOKHO YCKOPNTh WH 3aMCAINTbh (KaK HaNpHMep, B H310%KCHHBIX BbITNEe 
OUBITAX C KOTHTaMH HAW ATHATaMM), HO xapakTep pe@eKkTOpHbIX OTBETOB 
oT 9TOrO He H3MeHHeTcA. OTcwlwa — BaKHbIil BEIBOJ, 4TO THMHYHbIC HHCTHHK- 
THBHBIC AKThI MOryT Je@rKO BbIZKIBATLCA B NOpAAKe ycCuoBHOrO peduwekca IpA 
PaskpawenHIE MPAKTHACCKH WoGoro anasguszaToOpa, HO Ip sTOM HX CTPykKTypa 
coxpallAeT BUAOBLIe UpH3snaKkn. UTo kacaeTcA CNOpHoro BONpOca O peakNAX, 
WacTyHawumux 6es BCAKOrTO BHeIerO pasqpaxKuTeA HCKAOUNTeIbHO O.1a- 
rofapA «roTOBHOCTHy (CO3peBaHIA) COOTBCTCTBYIOWINX WeHTPaIbHbiX Ue pBULIX 
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annapatos (Lorenz, 1937, 1939; Tinbergen, 1952), ro orBeT na aToT BoNpoc 
Mo+«KeT ObITh Tal TOABKO ipl OOslee TeTaJbHOM aHauH3e YCAOBNH BO30y2sKTeHMA 
ad@epeuTHbIX CHCTeM, BbLISbIBRAIOMIMX HMHCTUHKTHBHYIO JCATCIbIIOCTH. 


SakmovweHne 


B nactosiee BpeMA HeT HAKAKOTO COMHEHHA B TOM, YTO MU3KOTOrNYeCKHe 
OCOOCHIIOCTH, WexKamMe B OCHOBe TpicriocoOnTeNbHbx peakWii +#*KUBOTILIX 
K @akTopaM BUemueh Cpeyqbl, Go1ee NOABMIKULI, HEKeIH OcoOeHHOCTH MOpdo- 
mormyveckue, 

Orpomiad O67acTb ABIENNH, CBA3AHHEIX C MpPOABICHUAMM BHICIIell HepBHOL 
JeCATCIbHOCTH, OXBATHIBAIOWIaA [BHraTesbioe Dopezenie U peryAAWNIo PusHo- 
JOPHYeCKHX QMYHKTNG OTLCIbHEIX OpraHoB Hi cucTem, oOecnculBaeT ObnicTpoe 
HW aleKBATHOe H3MeLeHe MU3VOT0rMyeCKNX OTBETOB OpraHl3Ma B CBA3H © H3- 
MCHCIHHCM BHeCHIHHX YyCAOBHI. ITH H3MeNeHHA IWpOUCxOAT B 3aBHCHMOCTH 
OT OCOOCHHOCTeH HepBUOll CHCTEMLI #KUBOTHOLO, B 8aBIICHMOCTH OT Cro 9KONOTH- 
yeckoll cuennasmnsanin. TlocneqnaAaA OxBaTLIBaeT Kak COBOKYIMHOCTh PakTOpOR 
HeoOpranuueckoro Mupa, Tak HM OpraHHyeckue (OnoTHYeCKHe) MPakTOpL! cpeybl, 
BKIIOVaA MW CyiecTBoBaHie B Cpere ce6e NoobOHLIx — B CTafe M B Irpylile. 

Cambiii d@aktT cymecTBoBaHHuA USHONOrMYeCKHX OTANUNT y sKUBOTHBIX 
Make OFM3KNX B CHUCTEMATHYeCKOM OTHOM@HHM BHUAOB OTKPhIBaeT MmNpoKHe 
NePCHeKTHBHE JIA NOHHMAHHA QMH3ZNONOrHYeCKHX OCHOB aflaliTalH = +KHBOT- 
HbIX, JJUt OOOCHOBAHHA CO3HATCBHOFO BMeWaTeIbCTBA YeENOBCKA B OTILOMIE- 
HWA, CyllecTBylOMve B Tpitporye. 

I po6.1ema p3ahMOOTHONIEHHH BpOsKCHHOLO UIpHNoOpetTeHHoro NO-MpcesKHeEMY 
MH Haylosro OcTaeTcCA WecHTpaNbuoh B pCMienHH BOTIPOCGB O B3aNMOOTINICHHAX 
Oopraun3ma H cpenbr. Asyyentie +KMBOTHBIX HW YeTOBeKAa B eCCTCCTBENNLIX YCJ10- 
BHAX CYILECTBOBAHNA OTKPLIBaAcT 3/lecbh LWIpoOKvNe TepcnektTuBal OsaroyjapH 
HaJNUYHIO B3ANMOUOYCIORICNHLIX BIHANMH HacuelcTBeHHoro KH IpHodperexn- 
HOrO, APKO OOHAPYKUBAeMLIX Ha Ol peNeNeCHUbIX sTADAX HUAUBMAYaANbNOroO pas- 
BUTI, 
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O BECTUBY JLAPHO-ABUTATEJIBHbIX YCJIOBHBIN PEMJIERCAX 
Y HOPMAJIbHbIX M JEJABAPHHTMPOBAHHDIX KPOJIMROB 


HEHCEH TYABAEB 


(JlaSopaTopHA HHTCPOUeCMTHBABIX YCAOBHBIX pedaekcos. Sanejlylomuit — 
3. Ul. Aiipanerbann) 


Buarojlapa Kaluraibuomy uccazeqosanuo P. Marnyca (Magnus, 1924) 
f ero COTPYLUNKOB PyUKMNA BecTHOyYAApHOrO aliMapaTa HW ero MOAKOPKOBPIX 
leuTpos Obima WoBepriyta eTaibHomMy (PH3HOMOPHYeCKOMY H3ay4elsHto. 
JmnaKo Borpoc 0 CBA3AX KOpbl TONOBHOrO MOBra C BecTHOYNAPHBIM alila- 
JATOM TPOMOsKaN OCTABATbCA MajO H3yueHHEIM. Oco6beHHO HesocTaBalo HC- 
MeHOBAHM, HPOBeseEHNbIxX MCTOMMKOI YCAOBHBIX pedsJIeKCOB. 

Bnepspre 3naueHHe ycsOBHOro pedaekca B DpONcxoKTeHUH TiasHoro 
secTHOyApHoro HucTarma Gbim0 oTMeyeHo B. VW. Bosuexom (1915a, 19156). 
losmnee okcrepiMentaibHoe H3yyenHe yHKUMH BecTHOyJIApHoro anadH- 
3ATOPAa MCTOJLOM YCJLOBHBIX pedsaekcoB OCYMeCTBIAIOCE H. A. Ilonosttm™ 
1920). Wm Opi o6pa30Bnant yCNOBULI KHCHOTHDI peduekc, re B KadecTBe 
ICHOBHOTO pa3slpaKiteiA Opl1o0 UpiMeneHo Bpallenve #KUBOTHOTO (co6akn). 
aspylienue y coOak maOMpnnTOB BpeMeHHO YHUATORMTO ycNOBHEI ped- 
iekC, a 3ATEM OI BOCCTAHOBINICA. 

B wanpueciiinem oTH Aannsie Ob KOHKpeTUSHpOBaHbI HW pacmHUpeHubl (iIo- 
108, 1926; Spiegel a. Oppenheimer, 1939: Léwenbach a. Gantt, 1940; O”nnent 
(953: Xeunnampuan, 1953; ApouKun, 1954). 

Usyuenue dyHkyun necTuOynApHoro aHnamusaTopa ipeyctaBiAer OWHY 
13 CyWeCTBCHHLIX CTOpOH B paspaboTKe npo6sembl BLIcMeli MHTer paul BHeMI- 
dUX M BHYTPCHHNX cHrHanMsanni (bpiKos, 1942: Aiipanetpann, 1952, 1959) 
1B TO 2K BPEMA NOSBONAeT PACINNPMTb HAW 3HAHMA O MeXalW3MaxX KOPTH- 
tanbuoll peryaAnun cdakTopos, oOecneunBalonlix YypaBHOBCMIMBAHHe = Teta 
3 npocrpauctse (Aiipanerbany 4 Kucaakos, 1957). 

Hatt onnitst WpoBonHsuch B HIoHe—cenTAOpe 1952 r. u B WioHe—HOAOpe 
‘953 pr. Ha 9 neonepipoRanAblx W 3 AetaOMpMHTHpOBaHHBIxX KpOMHKaX. 


Meroquka 


YcAOBHBIC peueKchl BLIPAGATHIBAINCL HA OCHOBE TAK HAshIBACMbIX JIM@THBIX pPeak- 
[HH, BO3HHKAIOWHX Wp OLICTPOM CILYCKe PKIBOTHOLO. 

Kak w3pectio 43 pa6ot Marnyca (Magnus, 1924), peak AXNBOTHBIX IpH OLICTPOM 
WIYCKAHMH UX BbIPakaeTcA B BEIMIPAMIEUNH KOHeCYHOCTCH WH B MO/’beMe TOMOBL B Havadb- 
Iblli MOMCHT CIlycKa HB Wocsesyroulem cribannn KOHCUHOCTel! H OMyCKanun ToTOBHI. Baas 
sa MOKagaTOsb OTY PCAKUMIO, MBI Hava BLIpabaThIBAaTh Ha €€ OCHOBC YCHOBHE pedarekc 
aa epeT. IipeqpapitcabnanA MpopepKa TWoKasata, UTO H3IOANPOBAHHoe’ ipuMeHenne cBeTa 
HO BLIBLIBACT HHKakoll ABUPAaTeIbHOH peaKIull. 

Jinn perncTpauni J[BHraTeqbHOH peaKWHlt Opa WpuMenena crefylonlad MeTOo_WKa 
‘puc. 1). DKCICPHMCHTa buble AKUBOTHBIC MOMCHAINCh B He6oAbmioll AMMK (WMA 38 CM. 
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mupwHa 18 cm, Bprcota 46 cm). B MpaBoM yriy AMUKa NpAKpelATach s.1eKTpHraccka: 
TaMUOUKa BO B — NOMOMUTCAbHBLT YCHOBHbI pasApaKuTcAb (MaMMOUKH OMTaquch o' 
AKKYMYJATOpos). JLta peructpauun ABUraTeAbHBIX pcakUMi TpuMcuAdach ciucTeMa, co 
CTOHULAA 3 MHeBMOrpada, 3akpenacnnoro na KPBIUKG AUN Ka, WLP YAKUIIbl, COC. MHeHHO] 
C pesinoll ta MueBMorpade. Mpyatuiua Bo BPCMA OUbITA MPUCOCANNA ACh C HOMONEbIO AMKI 
K Kpomiky. Wacsmorpap 6a cocauucn ¢c Kalicy1oH Mapes, koTopas 4 OiMcuata Ha KHMO 
Tpabe ABiwkeHuA Kpomnea, TMogzpem KPOWIKa, HaXOWAMICrOCH B AMIMKC, ocymeeTBAAIC; 
C NOMONIbiO Kanata, Wepekunytoro uepe3 60K. BDaoK SAKPCMIAICA Ha Bepxuch mepeKsa 
Ae AepeBAHHOLO ILTaTHUBa, BbICOTAa KOTOpOrO paBHANach 2.5 M, a lMpuna MUK]LY CTOM 
Kamu — | . 

[locate Toro Kak KpomHKk Obit TOMCITCH B AWHK HW Hallakena peructpupylouas cictema 
AUK HOTMUMacH AO Oepektaquan. B takom momosKeHET AIQUK C KpOJMKOM ocTaBAAcC: 
B Teqelve HCCKOAbKUX MUHYT. 3a 
TCM 3@KHTalach samMmouka } 
AWIUKC, ABNAIOULAACH NOMOMKUTCIb 
HLIM YCJOBHBIM pasaqpaKuTesem, 1 
yuepes 1—15 cek. nocacnunii coe 
TaiCH C ObICTPLIM  onmycKaniter 
AUIHKa © KPOJMKOM. CBCT BBIKJLIO 
WaicH FO WAM BMOMCHT Nostnor 
CHYCKA AMMKa Na moa. Murep 
Bab MCKAY pa3sqpasKUTCAMH pas 
HATHCh 2—3 MHH. 





Fy PesyabTatTbt uccaeqonanuii 
Lo 4 | 
y Aen) Q B wlepstre omnbtrine HE 
YCIOBUbIT pebsekc y Bcex KPO. 
Y, V7 ANKOB ApOABAAACA KaK B BUNCE 


BEUPAMIeCHUA KOUCTHOCTeL HE 
pi YCIOBHUT Curnal, Trak uw} 
crHOanuit KouNeduocteil. H; 
Puc. 1. OOmnit bug ycranosxn. KHMOrpaMMax 9TO COOTBeTCT 
BCHHO OTparKallOCh B BUT 
HOfbeMa KPUBOTL WI B BIE CIMKCHITA KPHBOM 10 OTHOMeHINO k MCX OOM: 
yposmo (pic. 2, 4 u 5). Hapagy c YRASAHHLIMM ODNOPa3sHbIMU peakunAM! 
HMC MCCTO HM WByha3ibe peakuii, Korqa Ha YCIOBHBI CHrHad KPOMUK BHa 
Wate BUIMTPAMIAT KOHCHHOCTH, a 3aTeEM MpOm3Boxua Ix crHoOanile, T. e. B Wat 
HOM Ciy4¥ae YCIOBUL pedreKc BOCUPOH3BOAUA NomNOCcThIO 6e3sycroBiEtit 
a ue ero oTAenbubIe hasbl (pic. 2, B). Vuorna HaOsoqanuch cryuan oOpaT 
HOrO XapakTepa, T. e. cridaHue Mpexmecrsopano pasridamino (puc. 2, I) 
Y xpoanka Ne 1 yorosmniii pedieke BLIABIVICA DocHe 4 coueTaHili. Borasyw 
CTAHOBACHIHe BPeMCHHOM CBH3H, MBI B TagqbHeiimem TIpMMelmsIH peumMyuye 
CTBCIIHO COBMaANawinie pastpaKutead, Hauunaa ¢ 25-ro pa3a yCAOBUBIM pag 
APWHKUTCAb MOCTeNCHHO OTCTABAAICA: BHaYane na 5 ceK., 3aTem na 10 ceK. 
a Haunnad ¢ 47-ro coyerannaA — na 15 cek. Crenyert OTMCTHTb, 4TO B MepBET 
onpitatre Wan (NeNe 1—5) ycronunte pePiekch 3a cyTKM yracann, Jina soc 
CTAHOBCHMA yraciero pediekca TpedoBadtoch oT oxNoro NO Tpex coverannit 
Yc1oOBHad CBA3b cTagta Npouno mocae 30 nomKpennennit. Bene 3a aTuM yra 
INCINe B Teyenne CyTOK He HaOmAOganocn. Jlareutantii nepHoy ycaosnoro ped 
qekca pabpaysaca 1—4 cer. 

B cua3u ¢ rem, uro nomomuTeAbHBIi CBeETOBOH pasqpamuTenb (mamnouka 
HaXOMLICA B IWpaBOM yray AUuKa, a Auphepennuposounnit — Bp maepom 
ectecTBenno, 4To AupPepenuuposna y kpoaura BLIpadaTHBasach Ve TOMbK 
Ha HUTCHCHBIOCTh OCBeEILeHHA, HO HW Ha mecto ocBemennA. K MOMeHTY BBE 
ACHHA ANMHhepennupowrn mosomuTeapipriy YCIOBHBIN pasqpaxkuresb Wpume 
HANICA 43 pasa. Jude pennuposounniii Pa3qpaKUTelb B OMbITe OObUH 
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ONMNICH WoCNe WByX MpeMecTBYIOMNX NOMOKUTEIbALX paslpaKitereH. 
TepBEe ONLITH OH WpumMensAcaA 1 pas B ONETe. Jluddepennuposka oOpaso- 
nach ua 11-m Ipumenenum ca6oro cera. Baenenne Auddepennnposry 
3RanlO WocmeloBpaTeibuoe TOpMOKeHMe, KOTOPOe CHH Maso BeANYUHY He 
AbKO Mepporo Bemex 3a AUMPepenUMPOBOFTIDIM pasqpamuTeemM NONORKU- 
{IbHOro pediekca, HO HHorga # BTOpOorO. bonee Toro, B pAge ONLITOB nojo6- 
@ BAMAHMe CKa3LIBANIOCh HM Ha CleLywonle ONITUBIN Jeb: NOJOHUTEIbUBIE 
NOBHbIe pedseKChl MpOABMANNCh He C MecTa, a Mocue 2—3 coBpnaaionux 


A re) 


Se ae Te Sree eee ee es eee SS 
ee SU 
UMMA AU MRM 
Pue. 2. IIponpnenue ycnosuoro pedickca y HOPMAAbHHIX KPOAMKOB. 


A — neppan dasa, BhInpAMsenne; Bb — BtopaA dasa, cruoanne KoHeNHOCTCH; 

B — nonnoe pocuponspenenne Gesycnosnoro = pedserca, F— Bociiponanelenne B 

o6patHom llopaaKe. Ceepxy @tu3: ZAUNCb ABUTATebHOM peak, OTMETKA YC.OB- 

Horo pa3ipaxteHHA; OTMEeTHKAa se aaa pasypaxKkeCHNA; OTMeTKA BDPeMCHH 
(1 CeK.). 


yyerannit. B ganbueiimem 10 Mepe yKpelimenua ANMpepeHMApoBKH NoOMOMU- 
IbHBIe yCTOBUEIe pedieKch NomHocTbo BoccTanaBaMBanich. pu cymMu- 
OBAHNH pe3ybTAaTOB MpumMeHeHHi Bcex juUppepevHUMpOBOYBHIX paasparKe- 
uii TOpMOweHHe Obi0 MOTHBIM B 68% cayuacs. 

Bue 6tim0 CKa3aHO, UTO YCNOBMEI pedrekc MpOABLAICA HIN OFNOasHo, 
mu mpydasno. Ipeo6sanaionumed Oni onnomasnible peakyuu. B HeKOTOpEIx 
Ty¥aAHX KPOJHK BHIMPAMIAN KOHCYHOCTH, YTO BbIPaKaOCh B NOLeMe KpH- 
oii TO CpaBHeHMIO © HCXOAHBIM YPOBHeM, T. €. BOCTpPONsBOANNACh MepBaA 
a3a OesyCOBHOl! peaknuu. B apyrux cayyaAx Ha YCJIOBHBIM CHrHad KpOJHkK 
ri6ad. KOHEYHOCTH, IpweKHMaACh KO Jy AWMKa, T. e€, BOCMPOM3BOMITACh 
TopaH dasa Gesycnosnoli peakunu. Hak BuAHO Ha [larpamMe (puc. 3), 
HWavasbHbii WepHo paooTh Kak NepBah, Tak H BTOpaH c:hasa BOCIIPONSBOAI- 
Cb Ha YCAOBHDI CHruad MpuOaNsiTeILuO B paBHOs CTeMeHH, B paBHOM KOJH- 
ectBe. BaTeM yvepe3 MecaAr MpeoOsanawmell peakunell Ha YC1OBUBIN curnat 
Tama BTOpaA dasa, T. e. peakIMA, HalpaBJeHHaA Ha yCuseHve KOHTAaKTA 
 YAWOM ALUKA. 

Y octanbuWx KpOUHKOB OBI NOTyueUbl avaoruyHble WanHble C NeKOTO- 
LIMH HHANBULYAIbHLIMM pasiW4NAMM B CKOpOCTH OOpas0BaHHA HM yiipoue- 
(HA TONOMKUTeADHLIX H OTPUaTeAbUblx yCuOBHEIX pedsexcos. Hanpimep, 
‘xponuKa Ne 2 cneayeT OTMETHTH ClcAyloulee: BHaYae B OTBET Ha yCIUBHBIA 


14 Tpyger Hucrutyra dusnonoran, Tt. VIII 
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cCHurHan MpeoOuayalome Ona nepBat dasa GesycnoBHoi peaKuun, a 3are 
OHA MOHOCTbIO HCde31a HW NpOABIANacb TOMBKO BTOpan daza (puc. 3, B 
Takum oOpa30m, y KpoauKa Ne 2 naOmtonanace yke ouncaHHadA Tenzel 
HUA BO B3aNMOOTHOMICHMAX NepBow Mm Bropow das B Oonee peskoi opm 
4uem y KpouuKka Ne 1, 
Y xposuka No 3 ycropnnit pedsexc o6pasopanca na 12-m couetauu 
M OnlcTpo cran upounuim. Ilocne 32 npumenennit nonomuTeIbHOrO YCJLOBHOI 
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Puc. 3. I[poasmenne nepsoit u Bropoil d@a3 ycnoBuoro pedaekca eNO: 
( y KpomnkKos NeNe 1 (A 
2(B), 3(B), 5 (2). ee 


ITo ocu opduxam — mpouentHoe cooTHoweHne WByx a3; no ocu adcyucc — DHM ONbITOB. IT pepoeucmas 
AUNUA — NlepBaA dasa, cnuownax — Bropan haga. 





curiana Obln BBeeH AuMdepennupoBownLit pasqpasKutTelb — Gonee cnabui 
enor. [{udpepenuuposka noABHAach na 11-m npumenennn, ac 16-ro UplHMene- 
HUA CTa/la JOCTATOYHO MpouHou, OyAyun abconwrTuoli Bw 66% cayuaes u pac- 
TOPMO-KeNHOH B 34% cayyaes. Yaxe B NepBLIX OUbITAX y 9TOrO KpOauKa HaMe- 
THAACh TeINCHIMA K yracaHMio Nepsoli hasbl WH kK Tpeobnananuiw Bropon. 
B qaabueiimem ata Tenjentua ctanopunacb pce Gonee oryeraupoit. B nexo- 
TOphle HepuogL NepBaAt dasa CopepmeHHO OTCyTCTBOBasa (pic. 3, B). 

Y Kpoanuka Ne 4 nonomutenbunit ycuoBubrit pe@iekc NoABWIcA nocze 
3-ro coueTtaHuma. Ofnako, uecmotpa na 49 couerannit. pemrekc octTaBanca 
Helpounbim. Kak Wy Apyrux KpounKoB, y Kpounka Ne 4 ycnosuptit pedsekc 
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TakKe NPOABIAJICA B BUe Neppolt uM BTOpOH dazu. Ilocne qBeHayMaTuAHeB- 
Holi paOoThE y KpomuKa HeOHKUAaHHO pasBuscA JBUraTeAbHLIM Mapas, 
HM uepe3 Hesemio OH norHo. 

Ycnosunli pedaexc y KpouuKa Ne oO MOABHICHA NocIe 4-ro coueTaHuA UB al b~ 
Heiiniem OLIN JocraTOouHO Upounim. Y Hero ObLIM OTMeYeHHI Te Ke B3AHMO- 
OTHOWeHHA MCKAY MepBoli u Bropoit dasamu (puc. 3, I). 

Jina Toro 4TOOL BEIACHUTb 3HayeHHe BeCTHOYIAPHOTO aluapatTa B POpMu- 
popaHHH yCOBHON peaKNUM Ha OCHOBe AUTHOTO pedsekca 6b WOcTaBIeHBL. 
ONMITH Ha 3 AeaaOupnuTupoBaHHEx KpounKax. JladupHuTH paspymasce 
mo cnoco6y, paspaGotannomy Mar- 
nycom Mu ge Haelinom (Magnus, al 
1924). 60 

Kpoanux Ne 6 On omepHpoBaH ae 
28 centaOpa 1953 r. Tocue paspy- 
WeHHIA WaOHWpuHTa OTMeYeHbI Hapy- 
weite KOOphvvalwi BUKeHMH, 
rra3noi, weiiHpit nucrarMb. Cue- 
WyeT OTMeETHTh, TO B3pocble Kpo- 
HuKU Cc TpyoM WepeHocat mabn- 
puHTaKTOMMIO. OHM TWIOxXO efAT U 
HYKMaloTrcA B CHelWwaIbHOM yxoje. JX | 
Uepes 15 Aneli mocne olepanun 10¥ 25X- 
rpy6ple wocneqcTBHA aOMpHHToK- 

TOMUH B 3HAYHTeNBHOW cTemeHH pyc. 4, [l[possuenue nepBoii u BTOpow das 
WpoxoyAT. ycuoBHoro pepieKkca B Upowentax y fedta- 

O6pamaerT Ha ce6A BHUMaHHe ONPHHTMpOBAaHHEIX KpOMMKOB Ne 6 (A) 
cnenyomni dakT. Bue o6cTaHoBKu No 7 (5). 

OUbITOB, Wocie TOTO Kak HapywleHHuA OGosHayeHMA Te *Ke, YTO Ha PHC. ¥. 
KoopaHHalun JBMsKeHMHM criagi- 

WuCh, HaOmOpaN0ch ycuseHve ABUTaTeIbHOM AKTHMBHOCTH *KMBOTHBIX MH TOBBI- 
WeHHe KOKHOM UYYBCTBHTeAbHOCTH: pW JeTKOM UPHKOCHOBeHHM KPOJHK 
CHIbHO B3,parHBad. AHaJOrm4unble UsMeHeHHA OLINH OTMeYeHLI UH y OCTAIb- 
HbIX JlesaOHPMHTHpOBaHHbIX KPOJUKOB. Frm Ha6wofenuA copmayalt c pak- 
Tamu, ormeyenHbimi I. A. O6pasnoson (1952). 

Ycnopunit pepaenc y Kpoauka Ne 6 BLIpaootascaA Ha 6-M co¥eTaHHH. 
Ho 8 Raspueiimem OH XapakTepH30BasicA Kpalinelt HeEMpOuHOCTbIO H YCTO 
orcyTcTBOBad. Hak BUAHO Ha pHc. 4, A, y Kpounka Ne 6 B OTAMUHe OT HOPMAaIb- 
HbIX KpOUHKOB upeobsapainlen Ona Heppad dasa, T. e. Ha YCOBHEIM CMrHas. 
SKMBOTHOe BEINpAMIANO KOHeYHOCTH. [[pyrol KpomuKk (Ne 7) 6b B3AT Ha OBIT 
cllycTA fiBe HefenH Doce onepalHH. Ycnosunkt peduekc oOnapyKHIcA Ha 
7-M CoueTAHMH, OI HempoweH HM DpOABIAUICA TOIDKO B BHC nepBok da3bl 
(puc. 4, D). HaOsmtonenua Hay oOOUMH KpOANKAaMH NpososKalNCch pa Mecata 
(oxra6pb—uosbpp 1953 r.). Y rperpero AenaOupuuTHpoBaHHOrO KpOuUNKa 
(No 8) ycuoBHBIi pedsreKc o6pa30BaTb He yjlaslocb. 

Takum o6pa30M, pH cpaBHeHMu MON yYeHHEIX faHHBIX Y HOPMAaJIbHBIX 
VW jlenaOupHHTHpOBaHHEIX KPOAUKOB BEICTYNaeT aeTKOe pasMuAHe BEX y CIOBHO- 
pedueKTOPHOH eATeIbHOCTH. Ecau y HOpMaIbHBIX KPOJMKOB B Hayate pa~ 
SoTL! HaGOMaIHeCb Kak OfHOdasHble peakWMU, Tak W aspydasubie, a B Wocde- 
iyroulem Bropaf casa (cruoanue KOHeunOCTeH) CTAHOBUMach NpeoOsagaronleH, 
TO y NeuaOHpuuTHpOBAHNbIX KPOAHKOB, HaobopoT, ye C MepBbIX OIIHITOB. 
mpeoOnanaiomel OKazanach Teppax dasa (BHINpAMIeEHHE KOHewHOCTeH). 
Y nocnequux, KpoMe Toro, ycroBNbe pePuekch! WerKO yracamy, OLIIM MeHee: 
MIpOuHb! 10 CpaBHeHW C HOPMAJIbILIMH KpOAMKaMH. 






14* 
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Odcyxzenue pesyrzbraTton 


B vepBylo ovepestb Citeqyer pacecmotperb BOMpoc, MOYeMy Y HOpMaJIbHBIX 
KpOJHKOB B ONWUX CIyYaAX B OTBET Ha YCAOBHBI CHrHad Habsmonanach mle p- 
Bad (pa3a, T. @. BLITIPAMICHHe 3KUBOTHBIMM KOHCYHOCTeH, a BIPyrux cryyanx — 
BTOpad dasa (cruOanne KoHeunocrTeii). M3 ananusa KHMOrpaMM MOMKITO ClelaTb 
BEIBOA, UTO 9TO 3aBHCeNO OT HCXOMHOrO HONMOMeHUA wUBOTHLIx. Econ Kpo- 
THK B MHNTepBate Nepey MYCKOM yCOBHOrO pa3s{paxKuTelA HaxOAMCcH B TO- 
NOKEHAM C COFUYTHIMH KOHEYHOCTAMH, TO Ha YCIOBHBIH Cirnal Bp OonbmuH- 
CTBe CLyy¥aeB HMeIO MeCTO pa3srHOanuve koneunoctTeil. Ecan, Haobopot, KoHed- 
HOCTH 7KUBOTHOTO OAM BEINPAMACALI, TO Ha YCNOBHEI CHrHas I! pOHUCXORHIO 
ux cruOanne. Muaue ropopa, xapaktep ycuoBHoro pedsekca 3apucen oT xuc- 
xOqHOrO TONHyca crudatenelt u pasrubatereit KOHeUHOCTEe;t. 

Takum o6pa3om, na ycnoBubit curnan Y KPOJIMKOB yale Bcero BOCTIpONs- 
BOWHIach He BCA Oe3yCIOBHAaH peak, a TOMbKO Ta HAM uNaA ee basa. Io- 
HoOube ABIeHHA HadmOfann Ha cobakax B. A. Kucnaxos (1953) uw wa mronsx 
VW. Xonepa (1952). 

O4eMY B JlaJIbHEMMMX ONbTAaX y HOPMANbHBIX KpOAMKOB cTasa mpeo6- 
fafatoulell BropaAx da3a — crudanne Koneunocreit. yclileHiie KONTAKTA 
co WHOM AmMKa? Ina Toro uToOH OTBETHTh Ha TOT BOIpOC, pacCMOTpUM peak- 
WUio KPpOAUKOB Ip ONycKaunu sAmuxa. Ussectno, uto 8 andrHoi peaknun 
NAOUPHHTE BEIMONHAIOT POA ONHOTO 13 pellenTOopunHx Monet. Hano noaa- 
rath, UTO UMIUYIbCH 13 WaAOUpMHTa FocTaTOuHO TOHKO KOOPAMHUPyIoTca Cc UM- 
HYAbCaMU OT MpOMpuONeUTOpOB MEI KaK Ip Oe3ycnoBHOi, Tak HW ApH yc- 
nopnopepiektTopHoll Aeatreabuoctu. B ator xe KOMUsIeKC BXOUT pa3ipasKe- 
He peenropow KOKH NOAOMBH KUBOTHHTX. Takum OOpaszom, B oGcTaHoBKe 
OMBITa Y KPONHKOB OOpasyeTcA ycnoBHLii pedaecke Ha ycuseHve KoHTaKTAa 
C OMOpoH — HOM AMNKa, KUTOPLit BO BpemaA crycKa YXOANT H3-T0 HOr 
*KMBOTHOLO, CraHoRuTcA MOHATHDIM, 4TO B AaHnoii oOcTanoBKe onwta 3TAa 
HanOoee ayeKBaTHaA JA *KUBOTHOTO peakuaA Hadnunaer NpeUMyHIecTBeEHHO 
BOCIIPOHU3BOXHTLCA H B OTBeET Ha YCAOBULITT Cura. 

Kak Obt10 yoke CKa3aHo, IpH CpaBnenuu aHHbIx, TOTYYeHNLIX y HOpMaJb- 
HEIX KPOLUKOB, C WaHHBIMH, MOJyYeHHLIMH y Kpomnmkos Ges na6upuutos, 
OTMe4aeTCH WeTKOe pasilihe B MpOABICHHH Nepwoil mM Bropolt das B oTBeT 
Ha yCIOBHBIM curnan. Y jenaOupuaTupoBauHbx KpOnHKOB Heppan dasa 
Obita Wpeobsayamel, a Bropaa @a3a MpOABIANAaCh 3Ha4uHTeIbHO pee 
MIM Wake OTCYTCTBOBaAa COBCeM. HaOmtofeHiA DoKa3anit, uTo AenaOupnutTn- 
POBAHHMLIe KPOIMKH Ha BTOPOM JeHb ptt MepBomM se NoWbeme WIM oKeE NOCHE 
Hepboro OUYCKanMA TeKAaT Ha [He AMMMKA, TOra Kak y HOPMANBADIX KpomH- 
KOB 9TOrTO He HadOmwyanocb. B stax ycnoBnax nau6onee CHABUBIM ABAAeTCA 
TOHYC criOaTereH, YTO, BOSMOMHHO, HW CLYHUT TIPHYMHOW BhINpAMJICHHA KO- 
HCYHOCTeH Ha YCNOBHBIM curnas. 


Borsoyypr 


1. OOpaz0Ban ycroBuHii pedrekc na ocnoBe (IM@THEUX peakHHily>, BOSHH- 
KaOmux Mp ONYCKaHMM AUBOTHBIX, a Taki#Ke Auddepenunponka K HeMy. 

2. B ycsosuopedaexropHoi jeATenBHOcTU ONUCAnbI ue Ma3sbl 3aluTio- 
ABUraTeAbUbIX peak MpM elicTBUN ycuoBHOrO curiaga: NeppaA dasa — 
BLINPAMICHe KOHeCHOCTeH, MOMHATHE TOTOBU, BTOpan dasa — criudanne 
KOHCUHOCTeH, ONycKaHve ronoBet. Bo scex cayuaax npeoOsanaiomeli cra- 
HOBUIACh BTOPAH asa, B TO BpeMA Kak y e1aOM“puHTMPOBAHHDIX KDpOsN- 
KOB upeoOJagawulei Ohta DepBan dasa. 
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3. Ycnosulle «KupTHEIe» pePeKCh! y HOPMAIbHEIX KPOMHKOB XapakTepH” 
BYIOTCA GOAbIMe CTOHMKOCTHIO H MOCTOHHCTBOM HO CpaBHeHHto ¢ Re1aOnpuHuTH- 
POBaAHHbIMI. 
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~~ ‘TPY[bI MHCTUTYTA OM3M0N00FNN uw, TIL MABJIOBA, 7. VIII, 1959 














YCJIOBHBIE PE®JIEKChI Y WUE HA HEN 
3PUTEJIBHBIX PA3TIPAKUTEJIEM 


E. ©’. TECHOKOBA 
@laOopatropna usnonornn nusmmx >sKMBOTHX. dabedyloumi — M. BE. /Lo6amies) 


MaktTH, MOTyyweHnre paqom apropos (Frisch, 1926; Mpum, 1935; Ty6nn, 
1933; Cmapargosa, 1933: Baruep, 1949, u mp.) CBUJIETENBCTBYIOT O cmOCcob- 
HocTH mel K YCAOBHOpepleKTOPHOH AeatrerbHocTu. Payom Hcc1eyoBa nn 
B 1a60paTOpH PusMONOTUN HUSINNX HUBOTHEX BLIACHEHO, UTO 10 OCHOBHLIM 
HOKa3aTeIAM — CKOPOCTH BHpadoTKH um yramenus BpeMCHHOL CBABH, jMd- 
epenuposanwio pasqpaxureneit, o6pasoBanito ycnoBHoro TopmMoza — yc- 
AOBHOpePAeEKTOPHAA WeATeNbHOCTh Nuen CxOWHa C BLICHI€EH HeEPBHOM eaATenb- 
HOCTbIO BbICIUHX KUBOTHEIX (Bockpecenckan u Jlonatuna, 1952a, 19526; 
Bocxpecencnan, 1955; Jlo6ames, 1955: Jlonatuna, 1956). 

Ipod. M. E. Jlo6ames nocrapun Tepe, HaMH 3a,auy BLIACHHTH cioco6- 
HOCTh ¥en K OOpasoBaHMio ycuoBHEXx pedmeKcos Ha Welw 3pHTeIbHbIX pa3- 
ApaKuTesen. 

Dusnonorwyecknii ananu3s wHcrunKra y lve HeBosmonKen 6e3 U3y4yeHHA 
CIOKHBX OPM aHANUTMKO-cuHTeTHYeCKOH eATeNbDHOCTH. B mpupoyuprx 
YCIOBUAX Idea MOCTOAHHO MMeeT J[e10 He © ONHMM, a WeTbIM KOMIIEKCOM pa3- 
ApaxKuTereH, Wp oTOM, HAIpuMep Mp WoAeTe 3a B8ATKOM HAI Ip Bo3Bpa- 
MCHMH B ylel, 3pHTeEIBUBIeC OPUCHTUPH CAeAywr Apyr 3a Wpyrom B onperje- 
ACHHOM HOCMeqoOBaTebHOCTH, OOpasyx Kak OMI Tle yro Welb pa3sipaKiteneit. 
B otToit cBaA3u ciocobnocTs nuen oOpas0BblBaTh ycuoBuble pedaeKcn Ha Nene 
pastpaxKuTeren MptoOperaet ocobo BaxkHoe 3HAdeHHe Kak KjO04 K TOHWMa Hii 
BONpoOCa OPHeHTHPOBKH Myer B MpupoUEx ycroBnax, Hecomuenno, onmstTir 
B 1aOupMute C Wenbw paspamuteneli ABIAIOTCA THI HavabubiIM, 10 He- 
OOXOXUMBIM 3BeHOM Takoro powa wecweqopannit. 

PaOora mpopoqmnach B TeYene MeTHUX CC30HOB 1955—1956 rr. Bc. Man- 
azoso (HKoaryutt), Ousrrst crapnaich p qadopaTopHom Tomenjenuu. Cemba 
KABKASCKUX I4eI, HUBYMaH B BYXPaMO4HOM HadmwAaTeAbHOM ylbe, HMeua 
cooomenne ¢ yanyel. KH orsepcrmio B ONHOW U3 CTEHOK YAbA IpucTaBAANcA 
qaOupuHT 13 MpospayHoro oprantueckoro crekna. Ha pac. 1 mpexctannena 
cxema maOupunta. Jla6upunr ycranaBaNBasca na CTCKIAHHY!O KPLMIKY ALUKA, 
rye MOMenjastach JaMmouka B 75 BT aA OCcBeMeHNA Tabupunta cuHu3y. B nep- 
BOM HIM BTOPOM KOeHe TaOMpunta noMemlanach KOPMylKa © CaxapHbiIM CH- 
pouom. Ilocne paga noyKpennenuit nyuenwt HaunHann HHTCHCHBHO locellaTh 
aOMpuMHT HB BTO BpeMA HOMyyannt WHMBAyabHbIe MeTKI. 

M3 accu npuxoxamux muenr BhLIOUpamuch S—10, peryApHo mocemarmnux 
TaOupuut, HC HMMM HAaYMAAANCh ONTH MO BEIpaboTKe ycIOBHHX pedmeKcos 
Ma TpeX4IeHHHe WelH 3pHTeCAbHEIX pasqpaxureneis. Ilepeq npumeneunem 
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CHOBHHIX CHPHanoBR ypaBHUBalOCh MHMenoe yCNOBHOpe*ieKTOpHoOe 3Haye- 
ue o6oux KOneH naOupuuta., Jina aTOrO MoAKpelinenve NpOusBOMNIOC 
) B OMNOM, TO B Apyrom KoJene. To +ke MOBTOPANOCh M Mpit 06 pa3s0BaHHu 
CIOBHEIX pedueKcos, uTOOn! H3abemaTbh BMeTMAaTeIbCTBA pedaekca Ha MeCTO 
OuK penieniaA. 

PaOota Beach 10 WBuraTenbHOl miumenoi MetonuKe. B KayecTBe NMIIe- 
oro NoxKpensenuA cay 50%-il caxapHbiii CHpon. 

Ilemu pasgqpaxuTelell COCTOAIM M3 Tpex CBETOMHIBTPOB, PacnOOKeHHbIX 
ocelOoBaTeIbHO [pyr 3a Wpyrom Ha pacctoanun 0.5 cm (puc. 1). Llogxpemme- 
He MPON3SBOAMIOCh Wocue TOTO, Kak IWesa 
[poulta NocIeAHUH pasqparKUTeIb B TWelrlu. 

PerncTpipopasiWcbh JIMTebHOCTb MOjI- 
‘oma K MecTy HHmesoro HoskpensenvA, 
[POJONKUTCIbHOCTh cocaHHsAl cHpona i 
spemMA Mocde Kola NMMeBoro NoAKpernlste- 
iu WO yxona B yaeit. B mpoToKon 3aHocH- 
[iCb TakoKe [IBUraTeJIbHble peakWHH Med: 
SLITATHBaHie XoOoTKa, OOxox ycroBHoro 
JAZIPAKNTeIA, OYMCTUTEIbUbIE TBYKEHHA U 
[p. O NoABIeHHH ycroBHOrO mHmeBoro ped- 
IeKCa MBI CyMMI 10 TOMY, Kora Up nep- 
30H CMeHe MeCTAa paCHOJO7KeHUA Wen pa3- 
[paxuTered Byera 10 yCMOBHOMy curnaly 
Ipoxofsusa K MeCTy NoOAKpelwenuA uepes3 
rO KONeHO WaOHpHHTa, re HaXOMMIICH yCJOB- 





Puce. 1. CxemMa 2a0npnHHta 21H BBHI- 


HbIH CHrHaJ. padoTKH WHIUeBHX J{BHTaTeJIbHbIx 
Kputepiem ykKpelienua pedaekca Cay- ycaosubix pepackcop y Wucn Ha 
HMI 5 WpaBllIbHEX MpHxoOB Web K Hen WBeTOBLIX paslpaxKHTCICcH, 


KOPMy ike Np enHcTBHuH yeni 3PHTeJIbHLIX A — OTBEpPCTHA, THC pasMeiasNcb CBETO- 
OuNnbTpbi; B — OTBepcTHA WIA noMeLye- 


paspaxkurTeseil, He3aBHCHMO OTCMeHBI M€CTA = Ana KopMywer; B — Bxoa B na6npunT 


BbIxXo, B ynen; F—aBepla LIA MeuweHHA 
OAK peice nia. nuen. Macuira6 — B i cM 3 cM. 


Tlocne 9Toro CTaBUIHCb KOHTPOJbHEIe 
HCHULITAHHA C Tesbio BEIAHCHeEHUA cTeneHH 
SHHTe3a OTICbHWX KOMMOHEHTOB TpeXueHHOH Welm B eAMHBIM pa3sqpa- 
HKAITeIL. LIA TOTO HCKMIOVAINCL OTHEMbHbIE KOMIONEHTHI HOMO HTEI bHOW 
Hel, H3MeCHAICA MOPATOK CleOBAaHMA KOMIIOHeEHTOB HH WpHMenANaCh Welb 
13 pa3sqpaKntesecli, panee B ONbITe He NPHMeCHABINIUXCA. 

HlokaszaTesiem OTpivatTenbHoli peak cry OpNeHntTMpoBounnit ped- 
jlekc, TOBOPAIMHIT O TOM, UTO WaHNb pasqpaxKUTeIb BOCIPHHUMAaeTCA Kak 
HOBbUT. OpuentTiipoBouHnbtil pediekc MpoABIANICA B BUe TOPMOKeEHHNA [BH- 
TaTCAbHOil MUMNEBOI peakHH: Wuela OCTanaBAUBalach, NWOBOpadhBalach 
Ha CBCTOPUIBTpe WAM 3aMeIAIAa BpeMA Tlogxofa K KOpMyIIKe. IIpu nono- 
MUTEIBUNOH peak Wuesa 6e3 salepxKK Npoxoyusa K KOPMYIKe. 

B KavectBe yCAOBULIX IBeTOBLIX pasipakuTenel ciy#UIM MHTephepeH- 
IHOHHHe CBETOPIAILTPL, IPHMeHANHCh TakKe CBeTOPHIbTphl M3 CTaHapT- 
HOt WBeTHO OyMarH HAM WAeKCHriacoBble KPy7KKH, WOKPHITHIe C BHYTpenHell 
CTOPOHBI IBeTHEIM Jakom. B rexcte 4 TaOunyax WBeta oGosHayaloTcA MepBbLIMH 
6ykKBaMH. 

B onbitax mpoBoyxum0ch o6pasoBaHue y Myer yCNOBUbIX pepueKcoB Ha Tpex- 
WNeHUETe Nel 3pHTeIbHEIX pasqpaxutenei (ra61. 1). Jaa pana nien — Neo 2, 
10, 909, 101 mu 5—wnenb coctoAna U3 CleAyIOUMx KOMMOHeEHTOB: romy6oro (I), 
senenoro (3), kpacuoro (K). Y asyx apyrux mien — Ne 7 wu 106 — coctas 
Wein creqyloumit: Puoretonnit (D), opanmxessiit (O), senenpit (3). 
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216 ie. I. Vecnoxoea 


TABJINILA 4 


Ckopocrb BerpaboTkH ycnoRHoro pedaekca Ha TpexwieHHyio 
Helb pa3sypaKuresen 


rr OO eee 


Romugectho coyera- 





























z HHH Waa ens 
5 TlonovnuTeNhHAaA el ONbIT- 
PasaparnkutTeneh MOARIIEHIA! YApoqennA H}hIX 
a ¥YcUOKRHOrO! YCIOKRHOTO anel 
s pegslekca | pedaerca 
———— SSsSsS$S80M0SSSsSSsSsSmSSS eee 
2 | 1 (t)—II (3)— TI (R) 29 158 6 
10 | I (f)—II (3) — LI (KR) 14 153 10 
909 | I (r)—Il (3) — III (KH) 13 92 4 
ful | I (rf) —IL (3) — 111 (k) 14 138 6 
5 | 1 (f)— If (3)—T1T (8) 10 143 10 
7 | 1(@)—II (0) — III (3) 19 400 3 
106 | I (®) —II (0) — ILI (3) 5 67 3 
121 


Cpe;nee . . 14 | 


PesyabTaTs ONBITOB NOkasanl cnocobnocTh Tuer BEpabaTHBaTE YCJIOBHBI 
peduekc Ha Tpexusenirylo Welb 3pHTCILHLIX paslpaxuteneit, Aas nossnenn 
YCNOBHOrO pedjekca B CpeqHem DOTpeOoBanocn 14 coueranni; YCJIOBHOI 
PaskpaxuTeiA C MMUeBLIM HoAKpenienuem, AAA yKpennennsA pedaexca - 
121 coveranne (taba. 1). Ckopocts BupabotKH ycnoBHoro ped@ekca Kose 
Oanacb OT O 0 29 HANA yKpemuenua ero — or 67 n0 158 coyveTanhli, 1To o6bAC 
HAeCTCAH WHAUBUAyabHOU UM3MCHYNBOCTBIO CBOLICTB HEPBHOM JeHTeIBHOCT 
nye. 

PesyabTaTb KOHTPOABHEIX UCULITAHHi MpuBOAATCA B Tabn, 2. B Taobinn 
38HaKOM -+- OO03HaYeHa TONOKUTeIbHAA peakUMA Ha YCIOBHEIH pa3 par 
TeIb, 3HakOM O oTpuNaTenbHaA peakuna. HeckonbKo 3HaKor B rpade nocrar 
meHoO B Ciyyae pAa aHanOrMunbix upob. SarnaBnol G6yKsoli oTmeuagerc 


TABJIMINA 2 


ROHTPONbHBIC DpPOOM AAA oOKazsaTeNbCTBA CHHTe3A OTLETbABIX KOMUONCHTOB 
CAML KOMNJeCKCHLIH pasipamurelb 


Wenn : 


z Peauuud Ha Pa3sIHIMHble KOMUOHEHTHI WH Wenn 

a3 Shecis waren 7 PAusilpPathuTeneH #B KOHTPOJILHOM HCHUbITAHUH 

qi TENbHOH Wenn 

$ I—II—III I | Il | IL] ra II—III-]]/ Coctan Hono | Or- 
Hem Be 














——av 








| 
| 


10 | T(P)IL(3) Wa) | pee I(M) 11 (O)1IL(3)} 0 


0 0 
909 | 1(P) (3) WK} +-++++ ] of o | — —. — = 
101 JI) (3) K)) +++4+4+ 7-7 of — —_ — ne 
4 (1(3) MK) T@)) +-++++ ) Of Of — . — = 
o | 1(3) UK) IND) +++44- | 0} 00 | 0 0 as = 
2 {1(3) U(K)T(@) ++4+4-+ 7, 0; —~ | 0 -|- — = 
6 1(3) (KR) HE(@y 4--}-+-+-++- | 00 | 00; 0 0 — | 1(@M)—HIE(3) 0) 
100 | [(@) (OQ) TIL(3)] +-++4++-+ | — | — | — = — +T(M) TH (C)IT(3)} 0 
7 LED) WO PIN(3,, ++4+4++4+ | — | — | — = — |IT(D) ILC) TI(3)} 0 
a Pmouic] tt24+/—;—/—} £ ] a 
a — ee pee Joss O y 
7 | L(P)ITEtO; WLC, pane —{— — 0 er : 
9 {I(P)I(O) TAC) +4++4++4+ ;-—]—j] — as 0 = 
if a Ga i ae baer a =o = ‘) — 


I(P) I (O) LE(C 
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pet yCuOBHOrTO UWBeTOBOoTO CcHurHasa. B ra6nuye IpuBoyATCA pesy1bTaTeEl 
KOHTPOAbHBIX UCMEI TAM TaWKE Ha Wyeax NN 4, 5, 2, 1, 6, 8,7, 9m 11, 
He BENIOUCHHEIX B Tada. 1, TAK KaK MeTOAMKAa BLIPAOOTKM yCMOBHOTO peduenca 
Ha Web yCHOBNbIX pasqpaxiuterel Obiia y 9TMX Wye HCCKOAPKO HHO. 

Y seex 6e3 HCKIIOUCHHA Tues] WPHMeHeHUe HONMOKUTeEIBNOH Wenn pasylpa- 
KUTeTeH BH3BAIO UOAPAL O MWpaBWJIbHbIxX OTBETOB. Iipumenenne OTCIbIIbIx 
ROMIOHCHTOB Tell Kak M3004poBaHHO, Tak H C H3MeHCHNBIM MOpAAKOM 
CNeLOBAHHA BLIZHIBAeT OTPHMATeMbHy!O peak. Honan nelb pa3yparmKite- 
weil, paHee lle BCTpeyaBIaACA, TAKE BISHIBACT OTpUMaTeIbiyIo peakIito. 
Ilenb c o6paTHbIM HOpAAKOM CuleqoBaHHA B 
KOMMOHCHTOB BbIsBaNa TWoTOKUTeEIBHYTWO i | 
peakuiio y Wued NoNo 1, 2 nu 4. Crenqosa- . 
TCIbHO, OTHENIbHEIe KOMMOHEHTHI Well CHH- 
Te3HpylOoTCcA HepBHO! CUCTeMOM Wuebl U 
BOCIIPHHHMAIOTCA Kak OHO Meroe. 

PaccmaTpuBan CKOpOcTb BEIpaOOTKU yCc- 
HOBIBIX pe@ueKCOB Ha OAHHOUHbIe pasypa- 
HUTCH UW Well 3puTeIbHbIx pasaqparKi- 
Teleil, HY#HO OTMeTHTb, YTO AAA BEpa- 
6oTKU UpouHoro ycsoBHoro pedseKca Ha 
OMHOYHDI paskpaxKkuTeib y uel TpedyeTcH 
scero 5—6 coveTaHHii yCOBHOTO pa3jpa- 
*KUTeIA C WMMeBLIM ToaKpensennem (Bar- 
nep, 1949; Bockpecenckan u JlomaTuua, 
1952a), Toraa Kak HpH BEIpaoOTKe YCOB- 
Horo pediekca Ha Web pasqpaxATeten ooo, ¢ pudepeniuposannem 
rpe6yetca 121 coueranie. ONHAKO DTOUHCIO yeneii pasypaxnteacit ¢ MpAMbim 
coueTalinii He UpesBbliuaeT yCTAaHOBJeCHHOTO xu obpaTHBIM MOpAaKOM cleqOBaHuA 
Ind WoryyeHvA WoWHOrTO CHHTe3a Tpex- KOMMOHCHTOB. 
qIeHHOl Welw y NO3BOHOUBBIX AKMBOTHEIX. O6osHaueHHA Te Ke, 4TO HA pHe. 1. 
pHi6, uepenax, THY, KpOMHKOB, cobak HU 
o6eapan (BDapy, Maanunosckuii, OsanHnn- 

KoBa, [pasqHHKosa, UepHOMOpAMKOB, 1956). Dror akT TOBOpHT O BEICO- 
KMX aHasHTHKO-CHHTeTHYeCKUX CHOCOOHOCTAX HeEpBHOM CHCTeME Dyed. 

BurBox O TOM, UTO IPH BHpaboTKe yCIOBHEIX peduekcos Ha enw pasypa- 
muTeneii GombMylo poub HrpaeT NOPAROK pacion07KeHHA KOMNOHEHTOB Welln, . 
Halen JlaibHelimee NosTrnepsKaeHne U pasBuTne B oubITax nO WHddepenuu- 
popaHuio Teleli pasjiparkutesen. ru OUMITH UpOBOANIHCh BABYX BaplaH- 
Tax. 

B nepsom sapuante (puc. 1) ona eb NBCTOBHIX pasqpaxKutTedeh crywKuna 
CHrHasIOM WuMeBOrO NomKpelieHnHaA, Apyradk — CurHaJioM OTCYTCTBHA THINK. 
TlonouTenbHad Web pasyqpakuTeneli HaxoquIach B OAHOM KOWeHe ma6u- 
puta, a OTpHIaTeipHat — B ApPyroM. Mecta pacnonoxenuA o6eHx mene 
MeIIAIMCh 6e3 ONpexeueHHOH MocNeqoOBaTeIbHOCTH, uToOnl usGexaTb oOpa- 
g0BaHHA ycuoBHoro pedueKca Ha MecTO MunIeBOro NOK pelieHnA. 

Bo BropoM BapHaHTe OMLITOB quddepenwupoBwaluch Hel C IpPAMBIM WH 06- 
paTHLIM MOPARKOM ClehOBaHHA KOMUOHCHTOB. Ilenb u3 Tpex IBeTOBHIX pa3- 
qpaxuTesei MoMellaiach B TeHTpatbHOM Kopugope sadupnnta (pHc. Zz). 
IIpu onpefeneHHom opaAyke clesqOBaHuA pasipaxutTenel B Welu muera 
lomyyana WoxKpennenue B WpaBoM Kowwee naOHpHuta, pH oOpaTHoM 
nopAykKe — B JeBOM KOJeHe. CuenoBpaTeibHO, B 9TOM CIyyae Wueda OWKHA 
6uigwa 10 NOpAAKy ClefoBaHvA WBeTOBBIX CHTHAaJOB qupdepenuHpowaTh ABH- 
raTeibHyl0 peakivi0 — MOBOpOT B na6upuute. Ipamoli u oOpaTHHl NOpATOK 


ome) 
Wy 
xX) 





Ig 
pt 


Puc. 2. Cxema aa6npnuta A 
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a, Sanne Seto See tks 


Hem IBeTOBHIX CHrHaoB MpuMeHANUCL 6e3 OlpeyereHion ouepeHocty, 
4TOOL U30eHATE pedsaenca na PHTM MoBopota. 

K putepnem quddepenuuposanun cantar 5 TpaBiIbHbIxX OPUXoNOB yer 
K MeCTY IIMINeBOrO ToAKpemmenua. 

Kpome Aupde pextuposanua AByX TpeX4NeHHEIX ele, BEpabaTHBaact 
TakxKe Tudhepentuposka Wenn 1BeTOBEIX pasqpaekutTereh oT OXHOTO 13 e€ 





























KOMITONCHTOB. 
TABJMIA 3 
CkopocTh BEpaborKn uudpepexyupoBok 
2 Pasa paxnutrenn 4Yncno cowerannit 
= pe iniee e a Se | TS 
& NOHBJe- | yirpoye- | onnIToOB 
Sec NOT OKUTCJIBHEL aiban el oelaltih _ eben hese 
ie = : IA PORKI TI poBRH 
| a | | 
10 J Pry 13) MUG) Lar) — I 4 | ts 
JOD | LiPy Th (3) TEER) | 1(3)TE(P) WE (3) | 2 7 
O | TP) (3) UCR) | 1 (3)— ae © 99 
10t | Try (3) WER, —I1{3)— 9 81 
7 | T(@) 11 (O) T(3) P(@) 11 (Cy HL (3) 13 | 80 








f 
| 


Y DepBx nATU myer — N 10, 909, 5, 101 uw 7 ~— Aude penn posKa 
BbipabaThBalach OOBYHEIM cHOCOboM (qud@pepenyupospownaa men He Non- 
KpetaAgdach). Ha nuene No 4 onstt crapnncs no BTOPOMY BapNauTy (o6e nenn 
OAK pPeMIAIMCh, HO B pa3HBIxX KONeHAX ma6upuuta), 

M3 naumx onstros CrenqyeT, uTO WTA NOABIeHUA muddepenyuposkn ue- 
oOxonumo or 7 no 11, a naa yKpemienua — 14—99 npumenennit aude peu- 
WNPOBOYHOTO pastpaxutera 6e3 noxKpennennsA CaXapHbIM CHporoM. 

udde penuuposanue TpeX4I€HHOM Wem oT ee NepBoro KomMOHeHTa Ipo- 
MsBOuIIOCe y Mueabt Ne 10. Ina aroro noTpeOoBaloch BeCcbMa HeMHOrO coqe- 
TaHitt — 10 aaa noABneHuA Hn 14 AIH yKpelieHun jUdhe pexyupoBowHoro 
TOpMomenHA. Ilo auteparypapm AaHHBIM, B Wponecce sLipaboTKH ycnoBHoro 
pediekca wa Wels pasxpaxnteneit TOPMO7KeEHHe 3aNa3qbIBaHHA PaHbmMe Bcero 
PaciPOCTpaHAeTCA Ha WepBbIii KOMIOHeHT Tenn (Ulupkosa, 1949; Mupcos, 
1952; Bapy, 1954; Osunuuukosa, 1954, u Ap.). Bepoxtso, B namux onnrax 
yke B Mpotecce chelnatusaluu yo.oBHoro pediekca Ha lelb 9TOT KOMNOHCHT 
MptoOper HocraTouno mpounoe TOPMO3HOe 3HayeHne. 

¥Y myer NoNe 5 1 101 quppepenytpopatach Tpexuseunan ellb OT cpeyquero 
KOMUONeNTa. [LIA aTOrO NoTpeboBanoch B cpequem 10 covetannit ama noAB- 
wqenun Ww 90 qa yKpennennsa Aude pennuposKn, 

ITuenoit Ne 909 Aubpepeunuposparich Ae wenn, B coctar KOTOPHIX BXOTUWIU 
oOulNe KOMMOUeHTE, 3a HCKIHOYeHHeM OWHOTO (HK), On pa3smnuanich H0- 
PAXKOM pactosoxenua. Jlannpre renn mudPepexHUupowarnich mocae nowry- 
4ueHHA 97 coyvetraHnit nuddepentuposornoro pa3sqpaoKnresa. 

IIuena N& 7 © oTHOcuTenBHOii TerKOCTHIO CiipaBuach Cc 3aqaueil mndde- 
PeHIpOBaHAA ABYX ene no cpeqHemy WeHy, TOrla KaK B AMTepatype 
MMCHOTCA YKasaHHMA Ha TO, uTO y APYTUX WKMBOTHHX Han6onee TpyHO 
yilaeres Nepbp2psxyuporanne mo CpeqnemMy uneny menu (Kyucrman, 1923: 
Mupcos, 1952: IIpa3qunkosa, 1955). 

41 couerante norpedonanoch meee Ne 4, wro6si nuddepennuposatb Be 
NOTORUTCIBHBE WEN, KOTOPHe OTIMTANUCL TOTBKO HOpATKOM CceqoBaHuaA 
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mmoHeHTOB. B mpolecce BHpadoTKH Kak yCJIOBHOTO peduekca, Tak H Wup- 
PEHILMPOBKM Y4HTLIBaIHch pasHooOpasHble ABHTAaTeIPHbIe peakyAH MMe, 
TOPHIe MOF B KaKOH-TO Mepe OTPaKaTb (yYHKWMOHAIbHOe COCTOAHMEe HX 
.pBHoit cuctrempt. Ha puc. 3 UpuBefena AunaMuKa ABUTaTebHbIX peaknnit 
nuenn No 4 B uponecce UphepenHuMpoBaHnA Tere C NpAMBIM H o6paTHbIM 
)PATKOM CJleOBAHHA KOMIIOHEHTOB. 

Ilo Mepe BEIpaOOTKH H yYKpeNNeEHHA NONOKUTEIHOTO WMMeROTO sHatenuA 
IH pasipaxuTenei HaOmoyaeTcA DoABIeHHe CielMaIM3HpOBaHHOTO Mi- 
enoro pedilekca — BEITATHBaHHA xoOOTKAa, B8aTeM, C yKpenNeHveM pepmsaexca 
») BPEMA TpoOxomMTeHHA mWGe- 


IMH Haj, CBeTODPMIbTpaMH, 1% ! 
ICO 9BTHX peakNHM Bo3spa- 73 | 
raeT (pc. 3). 2 | 


O cuomHocTH 3aqaun Aud- 
epeHinpoBaHnaA Welle Cc MpA- 
bIM H OOpaTHLIM NMOpPAKOM 
1e1O0BaHHA KOMMOHeEHTOB Fo- 
IpuT ToABNeHHe y Tue He- 
iTHBHOH peaKIWH WO OTHO- 
eCHIIO K IXBeTOBBIM paapa- 
“uTeAM. B Haniuix OlmbTax 
‘O BLIPaKalOCh B TOM, 4TO 
qeJIbl, WpoxoqA Hay CBeTo- 
HWJIbTpaMH, He BCTyHawT Ha 
BeTHOH KPyHOK, a  OCTH- 
XIOT KOPMYIIKH, OOxONA ero. 
lan6onbuee 4HCIO HeraTHB- 
HIX peak MWpMxXOWMTCA Ha 
AWANbUL MepHvor BLIpPAaoOTK!H Puc. 3. J[uHaMuKka ABHrAaTeIbHBIX peakKWHH y Wer 
ape peHuMpoRKU. BR Wpollecce audpepen ump opanns mpamol u oOpat- 

Uccnrenopannamn Haweit HOH Welle pa3sqpasKkitTelen. 
\OopaTopH ToKAsAHO, FTO eee eee eee cull a kavoume 25, comeTannfl. 1 —OOXOH 


= pasqpaxKnTesA, 2 — peakIMA BOSBpaTa B yaich mpu neticraun 
Hpomecce BLIpasOTKH mud LuphepesiMpoBowwoH wenv; 3 — peavKilMA  BrITArMBAaHWA 


3pCHOHPOBOUHOTO TOPMOMKe- xoOoTKa; 4 — OYHMCTHTebHbIC ABHKCHHA. 
MA y Wwesbl HaOsrojlawrTcA 
a3bhl UppakWalliin BOsOy7KTCHHA HM TOPMOMECHHA, KOTOPhle COMPOBOM MATCH HO- 
BACHHOM CHelMalM3upOBaHHBIX JBYKEHUM: NOTHpaHHA xoOOTKA, OUNCTRH 
phiibes WH Ap. Io mMepe AuddepenyMpoBaHHA KOAMYCCTBO OTHX BYsKe Hn 
AWMKaACTCA, TAK Kak O¥ar BOSOyKAeCHHA, BLI3BAHHBIM YCJOBHBIM CHTHaJOM, 
puoOperaeT Gouee KOMMeCHTpHpOBAHHHM XapakTep. 

Oco6HAKOM CTONT peakI{iiA BO3BpaTa HWueh B yeii up oOpaTiom NopAAKe 
30TOBLIX CHrHasoB B Kenu. OcobennocTw IpuMeHAeCMOM MeTOAMKH IphBedH 
TOMY, TO OOpaTHBIit NOpALOK pacwonomenuA pasqpaxuTetel B WenH CTa~ 
OBUTCH TOoKe YCIOBHbIM CHrHasioM, HO He NumesoObiBaTeIbHOH peakunn, 
peak BOsBpaTa B yell, MOSTOMY TONbKO Doce yKpensenun o6enx we- 
eil Kak YCNOBHBIX CHTHaOB NMHMeBoro NoAKpeieHMA B WeBOM HIM MpaBoM 
OleHe WaGMpHUTAa KOMMYeECTBO TUX Peak CHMKACTCA. 

ra Ke OCOOCHHOCTH MeETOAHKM CKazanach WM Ha pe3sybTaTax mpod c H3Me- 
CHHLIM TOPAAKOM CieOBaHMA KOMUOHeEHTOB (Ta. 2) mlocne yKpelieHus 
cnosnoro pedsekca Ha Telb pasqpaxutTene. OOpaTHB MOpAAOK BTpex 
nyWaHX M3 NATH BHI3BA MOMOHKMTeEIbHY!IO peak. 

U3noxenuble pesy.bTaThH ONHITOB MOSBONAIT yTBepKAaTb, ATO HepBHAaH 
uctema Dyer oOnagaeT BHICOKUMH aHaJMTHKO-CMUHTeETHYCCKUME cmoco6Ho- 
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220 BE. LI. Vecuoxoea 


CTAMHM B OOpa3s0BaHHM yCnNOBHEIx cBA3eit H tuddepennupowpanun cromnt 
pa3sqpaxKutTenen. CnocoOnoctbh uyen K BEIpaboTKe pep@ieKkcoB Ha cuoKH 
pa3sq{pakKuTeIH eme paz NoTBepaHaeT Oombm0e 3HaAYeHHe yCOBHOpedsmen Tc 
HBIX 3JIEMCHTOB B HHCTHHKTHBHOM JeATeNBHOCTH yen. 


Brrsonpl 


1. Y nuen nosmomHo o6paszonanne NMMeBOrO YCIOBHOTO pehiekca Ha TPE 
TICHHY! HeNb NBETOBHX paslpakKutedel; JA sToro NOTpeboRa0ch pH § 
mel metoyuKe ot 67 no 158 couetannii YCIOBHOTO pa3ipamKutTenA c MMMeBI 
NOK pelenuem. 

OTeIbHbIe KOMNOHEHTH, BxXONANIMe B COCTaR elu, CHHTesupy orc 
MH pa3s{paxKuTeb BOCIIPUHMUMaeTCH Kak OHO Henoe. Llocue ykKpelnenusa pe 
WeKCa Ha Web UBeTOBLIX paz pasKuTeleH OTReIbHEIe ee KOMIOHEHTLI, Ipun 
HCHHBIC H301MPOBAHHO, WIM pasiM4Hbe UX KOMOMHANUM BEIBLIBAIOT OTPUD 
TeJIbHYIO peakuHio. 

3. Jaf ocymecTrBreHNA ycroBHOrO pedaekca Ha Welb WBeTOBEIX pa3ipax 
TeeH HeOOXOUMO Hanwune BCeX KOMMOHEHTOR Hen WU ollpeyqetenHblit nop 
WOK Mx cJleqoBaHHA. | 

4. Y muen MomHO BHpaboTaTD AudPepeHyHpoBanue Wen WBeToOBLIX pa 
ApaskhTenen Kak OT OTRCNbHEX KOMUOHECHTOB aHHON Wenu, Trak WM AByx nen 
WBeTOBLIX pa3sqpaxureten. [Lun storo tpe6yerca 14—99 upumenennit mudd 
PeHMpoOBoyHOrO paskpaxKuTenA Oe3 MoAKpennennA uumeii. 
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» COOTHOMEHHHM YCJIOBHOrTO MH BE3YCJIOBHOTO PE®OJIEKCOB 
B (EATEJIDHOCTH NOUKM WPM HEBPOTHUECKOM COCTOAHMM 
Y COBAK 


B. JI. BATAKINHHA 
la6opaTOpHuA KOPTHKO-BHCHepatbHOH WaToJorHn. Sapenyioummli — HW. T. Kypmir) 


B Hacronmee BpeMH MO*KHO CUUTATbh YCTAHOBJICHHEIM, ATO B OCHOBe peak- 
Wii OpraHH3ma, BbIMOTHAIONIUX UpHcnocoOuTenbuylo PyHKWMIO, MeKaT He 
O1bKO 6esyCOBHbie, HO H ycroBHEe ped@uekcHt. B sTOM HalipaBJeHH Wpey- 
TABIAIOT CHelHaIbublii HHTepec uccneqoBanuA UW. T. Rypynna c corpyAnu- 
AMM, rie Ha OONbIIOM 9KCMepHMeHTaAIbHOM MaTepHate NoKa3zsaH XapakTep 
apylle HM WeMHHIX CIOMHOpemACKTOPHLX WpoweccoB B OpraHl3Me, BO3HH- 
alOIMx IpH WaTOOrMyecKaM COCTOAHHMM KOpsI ronoBHOTO Mosra. Caenyer 
co6o0 BLINeHTb MeXaHH3MbI, perylupyrmmMe BONE OOMeH B OpralHis3ne. 
‘pelH opraHoB M cHcTeM, ObecHeyMBalONNx OTHOCHTeIbHOe OCMOTH4eCKOe 
OCTOHHCTBO BHYTpeHHeli JIA OPraHH3Ma Cpe, y BHICMMX +KUBOTHHIX TiaB- 
iKiM ABIAeTCH HouKa. K. M. Buxosnm uw VM. A. Anexceesnim-bepkman (1926, 
930), a BHOCTesCTBUM WM ApyrumMu apTropamu (JleiiOcon, 1927; Banakmuua, 
954, u np.) OHM NOAyyeHhI LaHHUble, CBUMETCIbCTBYIOMIMe O CIOHKHOM B3ANMO- 
elicTBuM GesycnOBHOl H ycnOBHOpe@AecKTOpHOM feATenbHOCTH MouKn. B pa- 
lee ONYOAMKOBAHHEIX HaMMx HccueqoBanHAX (Banaxmuna, 1954) Ono Mo- 
‘a3aHO, Kak M3MeHHeTcA Oe3sycnoBHO-pedieKTOpHaA PeATeENbHOCTh NOUKH 
BOWHLIM WMype3, dum_eTpayna nu peabcopOnnA) Upn PyHKWHOHAI_NON NaToNO- 
‘Ml KNe€TOK KOPBI ronOBHOrO MOBra (9KCHepHMeHTaIbHble HeBpPOSL). 

Hacroamas padoTa TocBAmeHa M3yy¥eHMIo yCNOBHOpedsekTOpHON jeA- 
CNbHOCTM NOYKM, HOPMAIbHOM UM FeHepBUPOBAHHOM pl HeEBpOTHYeCKOM Co- 
TOAHIM, 


MerownKka 


B okclepuMcuTe OLIAM MCMOb30BalIbl YeTHIpe coOaku CaMKH. VY BCeX NOMOMbITHDIX 
<HBOTHBIX Oba BHIpaboTaHa CHCTeMa YCAOBHBIX DMUWEBLIX CIOHOOTLEINTeCMbHDIX NATepO- 
(CITHBHEIX MH IKCTEPONCITHBHEIX PeCPACKCOB, MOMOFKUTCIHEIX HM TOPMCG3HBIX. 

Jlan onpenencuus THMONOrHuccKNX OcObeHHOCTel HEpBHOI! CHCTeEMDI MOAOMbITHETX COOaK 
MIM HCHONb3UBAaHbI TECTH H3 «MaNOro cTaHsapta», UpexsoHennoro M. C. HonecHnkosbim 
1 B. A. Tpomaxnne. 

Y scoex co6ak 6p OOpas0Banbl YcAOBHEIe pePUeKchl Ha JCATCHbHOCTh NOUKN, Y ABYX 
.o6ak papas wouka Gpia AcHepBuposana. IIpeqBapuTenbHO ycTaHaBAMBascA WCXOANBIE 
}0H SesycuoBNOpedACKTOPHO! AeATeILHOCTH WOucK; MpHMcHAAMCh pasandnsle PyuKWno- 
laubHble NpoOh (BOoAWaA HM CONeBaA Harpy3Kn), HO3BOTAIOINIMe CYANTb O COCTOAHIN Mpo- 
[eccoB @uAbTpaunn nu peabcopo6unu. Heppotuyeckoe COCTOAHHEe BbIsbIBANOCh C MOMOIIIbIO 
IUHOKH HNTCPOVeNTMBHOTO HM IKCTCPOLeMTHBHOTO yCOBHHIX peduckKcos. B paye ONbiTos, 
(poMe TOrO, PyHKUHOHaTbHOe COCTOHHME KOPKOBLIX KACTOK H3MCHAOCh NyYTeM Boanelt- 
TBMA apMaKkOJOrNyuecKHMH BelecTBaMH — KobewHOM mM OapOuTypatamMn (JOMUHAN, 
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: = Se gs ee, 





KaJIMNHOH). OObemM Anype3a yanTHBasca 3a Kage 15 mun. Bec cpHog uccweqopaHna 
coOakH HaXOANINCh Ha NOCTOAHHOM MMUIeBOM H TuTbeBOM pevKume. 

Kparkaa xXapakTepuctTuKa UOMOMbITHBIX KHBOTHBIX Clea yiouan. 

AJibMa — CHJILHBIi HeypaBHOBCUICHHEI THT HCpBHOH CucTeMEI. Panee nogBeprasach 
cumOkam. ITpanaa nouka jencppuposana. Mouerounnkn BBIBEJ[CHLI pa3icIbHO, MOU¥eBON 
NY3bipl COxpauen. 

elucka-2 — cuabuaA Bapnaluna cnaGoro tuna, WpeoOmayqaeT mpouecc TopMomenua. 
Panee ctun6Kam He noAwepratach. MoweTOuHHKH BEIBCACHI pa3ebHo. 

/lbIMKa — CHJbHLI, ypaBHOBelIcHHbi THO HCPBHOH cucTemMbl. ToqBHeKHOCTL HepB- 
HBIX UPOUCCCOB XOpollo BEIpakena. HosBeprasca pave cumOKaM. I[papaa noua yAecHep- 
BupoBaila. Mouerounnkw BEIBCAeHb! pa3qebHo. 

Jopbka — CuIbHaA BapHalluA caboro Tana HepBHoll cucTembI. IToqBepranacb pauee 
cuIMOKaM i TpaBmMe. Moya co6upanach ucpes (bucTyy MoucBOrO LysHIpA. 


Pe3yabTaTEI ObITOB 


B nepsoii cep onsitos 6p yctaHoBleH HCXOnHBTit MOH Tak Ha3bIBaeMoro 
CNOUTANHOTO H BOAHOFO WNype3sa M OMpeyesenbl UCXOAHHe BENMYMNLI Ky- 
OouKOBOll PuAbTpaWUN MW KaHaJbUewoit peadcopOugun. Kak pugquo us AaHHbrx, 
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60 60 
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4575105135185 5 45 0535165 


Puc. 1. Xapaktepnctuka jeATeMb- Puce, 2. J\wHamuka ycnosnopedsex- 
HOCTH NoOweK HHATAKTHOH HW AeHepBH- TOpHOTO HU OesycnoBHOpe@scKTopHoro 
poBalHow y coOak fo cmm6Kn. Auypesa y coOak AO curmOKn. 

ITo ocu adcuucc — BPNeMA B MMH.: no ocu op- Cnaounda aununa — BOLHbITt AWypes; npe- 
dunam — KeIMUNHA ANypesa BMI. Cnaotu- pusucman AUNUA — YCAOBHOPem@cKTOpHbiit 
HAH AUHUA — DMype3s MeBpoh Noukn; npepo- ilypes. Cmpeaxa I — Moment srencuua 
eucman AUNUH — TWypes nNpabot noun. BOUb B HKeNYIOK; cmpesana II — Hnauano 

Ciitpeanad — MOMEHT LREJCHUH BO UBE Boe neficTBia yculoBHOrTO pa3sapaKurenna. 
NYOMK. OctaJibHble O60. Ha4yeHnA Te Ke, 4TO Ha puc.1. 


NpiBejleHHbIx Ha pic. 1, SOesycnoBnopeduektopHaH Wester bHOCTS npaBon 
HM JeBOl NoYeK coBnanaet. Hu y ognoii u3 MONMOMLITHTX Cobak He oOnapyKu- 
Balach acCHMMeTpHA B HeATenbHOcTH NoyeR. Hocne Bognoli warpy3aKn yuypes 
NopbinaeT ucxoAub hou ua 70—90%. JlunammKa ynypesa AeHepBupopanuoli 
NOUKH CHUHXPOHIa MHTAKTHON. 

Kpusple Kananbyesoit peadcop6uun u KyOoUKoBOli QUIbTpPayHu cBUe- 
TEMLCTBYIOT O HOPMANIbHOM JeATeEIbHOCTH NoveK co6ak WO cmuOKH. 

Bo sropoli cepum onsitop y cobaK 61M BhipaboTaHhl NOJOMUTeIbHBIE 
YCOBHble pediekch! Ha JeATetbHOCTD nouKH. B KayectBe ycuoBNbXx pa3yapa- 
HKUTeNeH = TPMMeHAHCh: 9KCTepOenTHBHETIt 3BYKOBOH — mym (AdnbMa, 


Sopbka); MilTeporentuBubii — putTMnyeckoe pasipaxenve MexaHoperen- 
TOPOB TOHKONH Kuk (J)hIMKa, Jlucka-2). 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Peaekcot nowuku npu Heepomuueckom cocmonHuu y Cobar 220 





B nepnox oOpasopaHHA ycaoBHopedieKTOpHOrO AMype3sa BOAHO-MOJO4- 
ian cMecb (Ge3sycrOBHOped@seKTOpHOe MOAKpensenve) BBOAMIACh B HKeYAOK 
tepes Sacosckyw uctyny. YconosunopepsekTopunit Auypes O11 oOpasosan 
s1a4HTeCIbHO ObicTpee B Cy4ae NpHMeHeHUA yCJIOBHOTO JKCTepolenTHBHOrO 
pasnpamutena. Uleppoe BpeMA JMHaMMKa ycuoBHOpedseKTOpHOrO jHypesa 
ANYALACh HeENOCTOAHCTBOM; MAKCMMAaJIbHOoe BbIeseHve M3 OpraHv3Ma BO]b 
3 OTBET Ha HeiicTBue YCAOBHOTO CHuTHaa B OONbMIMHCTBE ONbITOB IpHxoH- 
10Cb Ha Hayao BToporo aca. IIpu cpaBHennu AMHaMuKH GesycroBHOpedseK- 
ropHoro HM ycuoBHOpedseKkTOpHorO jMy- 
pe3a OTYCTIHBO 3aMeTHa CHHXPOHHOCTh i20 
fponeccos (pc. 2). m0 

B KonnuectBeHHOM oTHOWMeHHM HoKa- 
saTCIM ycloBNopedseKTopHoro pMypesa # 
HBAAIOTCH OGoee HH3KMMU, HermKerH Oes- 80 
ycnoBHoro. Ecamu mp BoyHoMono“HOH =670 
uarpy3ske B 400 ma B Teyenme 2%-Ga- 60 
SOBOrO OMbITA OTIeIbHBIMH WouKaMH (y 50 
AnpMbt) BEIBoAUTcCA 70—90% Harpy3Ku, 9 
TO HloCNe JeHCTBMA YCNOBHOTO CMrHata yp 
3a 2% uaca saBo_UTCH TOMBKO 40—50%. =» 

MakcuMalIbHbBi Tombem jMyperTHde- 
cKkoll KpMBoi B oGoMxX Ccayy¥aAx HaOJI10- 
jlaevcH K KONILY NepBhIx NOyTOpa WacoB. 5 4575 105 185185 
IIpumMenenue dapMakOOorMyecKHx  Be- 

IeCTB, MOBLIMIAIONIMX BOs6yHMOCTb KOp- eee ae eee 
KOBLIX KJI€TOK, €@ HM€HHO KOdenHa B J{O- HocTH Wo¥eH MocHe cMUOKH. 
3gax 0.3—0.5—0.7 r, BHI3bIBaeT IMOBBIIUEe- 

nue wu GesycioBHoll MH ycloBHOpedsek- 
Topnol peakuun. B weKoTOpHX OMbITax 
(pW ITOM yCJOBHOpePMeKTOPHHM AWWypes KOMYECTBEHHO = NPeBbIilaeT 6e3- 
YCJIOBHBIK. 

{Ipumenenne Kamumuona B jo3ax 0.120, 0.29 Mr Ha *KMBOTHOe BHISbIBAO 
cHbKeHHe JMype3a Kak GesyCHOBHOrO, Tak MW yCOBHOpePAeKTOPHOrLO, NpHIeM 
Wocneynero B Gosee 3HAaUHTeIbHOK ope. 

B rperseii cepuit OMBITOB, TpoBOAMMOM yrKe Docre cmuOKM, NapasiieibHO 
NCCHELOBANHCh COCTOAHHe BLICMeH HepBHOM JjeHTebHOCTH Me€TOJOM YC.1IOBHDIX 
pedslekcoB, GesycOBHOpem@eKTOpHaH peakIMA Ha BOAHYIO Harpy3sKy HW yc- 
{OBHOPE@MEKTOPHAA JICATeIbHOCTh MOUKH. 

brio oOnapyrKeno, YTO Tocse CHIMOKM MHTEPONCUTHBHHX OTPHIaTe/ bHbIX 
I VKCTEPOLCNTHBALIX MOJOAUTCADHDIX WHINEBLIX YCIOBHEIX pedeKCOB CHMII- 
TOMBE HeBpoTuyueckoro cocTroAnuA y AubMbI HW JUBIMKM MpOABMANCh JMIIb Ha 
{4-1 Jeb. 

IIpusnakn Q@yHKWMOHaATbHOTO HapywieHHA MeATeEAbHOCTH KOPKOBEIX Ke- 
TOK BbIPAKAINCh B CHIOKCHHM BeHYMHbI NOJOKUTCADHEIX YCOBHEIX ped- 
HeKCOB, B BOSHHKHOBEHHH TMMHOTHYeCKuUX das (MapasOKcalbHol, ypaBHH- 
renbHoit). Ha 21-ii qenb nocae CIMMOKM 3HAUHTeAbHO MOBHICHICA CHOHTAHHEIN 
Wy pes, 3aMeTHO MOBLICHNach TakoKe HM WuTbeBaA BosOyaAuMocTb. Takoro poja 
HeBpOreltiad NMOMypuA nadstOqanacb OKOO 2 Mec. CxofHbIe pe3syJIbTaTHl 
SIH MOMYUCHbE B HTOTe OMbITOB, IPpOBeMeHHEIX HM Ha AByX Apyrux cobakax. 

Cnoutaunbit Wuwype3 UO CpaBHeHHiO © HCXOAHBIM POHOM y HHX TakKe Ob 
3Ha4YHTeIbuO BEIIe, YeM JO cMMMOKH. XapakTepHo, YTO Kak H3 NpaBol Jenep- 
BHUpOBAHHOil, TAK HW M3 WeBOM MHTAKTHOM MOYeK MOUM BbIMeMANOCb Ooubmie, 4eM 
10 CHinOKH. 





O6o3sHaYeHMA Te Ke, ITO Ha pHe. 1 H 2. 


15 Tpyoabt HucrutTyta MHSHONOrTHH, T. VUl 
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Cpapnenue OesycroBHopediekTOPHOH peakWHuU wa BOJNYIO Harpy3ky 
C AWNAMUKOM yCIOBHOpe@seKTOPHOK WeATeNbHOCTH NOYKkN (ua moue HeBpo3sa 
BHABHAO CeRylOmMe 3aKOHOMePHOCTH, NpesctTaBlenHbe Ha puc. 3. 

IIpesqe Bcero M3MeHHacb jHHAaMMKAa OesycuoBHOpedsekKTOpHoro po 
ecca. [lombem KpuBol, XapakTepH3yiOnlNi MaKCHMaJbHbIN AMype3s, Nepe 
WBunyacA K 3-mMy uacy oubita (AnbMa) 4 K KOHLY 2-ro yaca B onBITax c Jinn 
Kolt u Jiuckolw. HomnuecTBeHHbli NoKaszaTedib BbIBeJeHUAH Harpy3Kkh CHUBHICS 
no 30%. Hlokasatenn dunbtTyannu uv peadcopomun TaksKe CBU JeTeNbCTBOBad 
HOO H3MeHEHHH Nocne CUMOKM He TOJbKO RMHAMMYeECKON, HO UM OCMOTHYeCKO} 
padboTbh NOuKH. 

Murepec npejcraBidtoT aHHble, NOyIeHHble pH ananuse ycuoBHoped: 
NeKTOpHOH peakuHn moukn. WmenHo nocie cmuOkKM HH B OJHOM CJly4ae HE 
Yabaloch OOHapyKUTh Napaduenn3Ma (YeTKO NpOABIABMerocA No cmu6KH 
B ycloBnopedseKTOpHoN um OesycuoBHOW eATenbHOcTH OpraHa. Usmenenus 
JMHAMHKH yCOBHOpePAcKTOPHOrO AHypesa HadIONaIUCh y BCex COOak U OHA 
BEChMa CXOJHbIMHM HO THY. 

B ycnoBuAx pa3sBuBUlerocA HeBpPO3a YCJOBHBIM CurHall, B HOpMe OOLIMHC 
CTHMYJHPyWMMli Wuypes, Tellepb BHAYAaTe BLISbIBAI CHWKeHMe Tuypesa (B He- 
KOTOPHX ONbITAX BeCbMa 3HAUMTeNbHOe), C WOCTeLyIOMMM HepaBHOMePHBIN 
Hapactanuem. IIpu arom oTMeyaocb, 4YTO JeHepBupOBAaHHaA DOuKa pearM- 
poBalla Ha YCIOBHLIN CurHasl MeHee MHTCHCMBHO, 4YeM MHTAKTHAA. 

Pa3spuBawmlaacA pw HeBpose CTOMKaA NONMyYpHA HeCOMHEHHO CBHeTeIb- 
CTByeT O TOM, 4TO HapyHieHve KOPTHKAIbHOM peryAWHU JeATeIbHOCTH TOUKE 
WpOHCXOAMT pH yuacTHH MW HWKeeKal[NX VsTaKeH WeHTpasibHOW HepBHOU 
cuctembl. [Ipu sToM yrHeTaeTCA, BHAMMO, WeATeNbHOCTL runoduzapHo-runo- 
TaswlaMMueCKOH CHCTeMbI, B pe3yJIbTaTe 4ero BLNafaeT aHTHANypeTHyecKkuH 
@akTop, He HOCTyNAalT B KpOBb TOPMOHE! runomusa, TO BIeveT 3a COO} 
BeECbMa MHTeCHCHBHOe, NOpoH MaToNornyeckKoe, BLIBeeHve BOALI U3 OpraHu3Ma 

B nopme ycuosnblii pasqpaxkuTenb, CurHalu3supylomulh o nocTtynseHH 
uzO0bITKa BOLI B OpraH3M, B KOHeCYHOM pe3syJIbTaTe 3aTOPMaKUBaeT JeATeIb 
HOCTh runomu3sa, ITO MW MPHBOAUT K NOBLINIGHHOMY AMype3sy MW BbIPAaBHUBaHHK 
OCMOTHYeECKOFO paBHOBecHA. 

IIpu o6cymaeHuu NONyYeHHEIX pesyIbTaTOB Hens0eKHO BO3HHKaeT BO 
apoc: moyvemy B Cily4dae HeBpOreHHOM NoONWNypuu yCNOBHBIM CuTHal Bree’ 
aa coooli cHusKenue Wuypesa. Ham KakKeTCA, 4TO B BTOM BLIABJACTCA KOMIICH- 
CaTOPHaA PpOJb KOPLI TOMOBHOTO MO3Ta, HMelOMlaA 3HaYyeHhe axe B Nepnol 
PYHKHWHOHANLHOTO OCHaOICHHA WeATeLHOCTH KOPKOBHIX KJI€TOK. 

Cuwskenne yCloBHOpe@seKTOPHOH peakuN eHepBUPOBAaHHOM NWOYKH CBH- 
AeTeILCTBycT O MYHKUMOHANLHLIX DepecTpokax, UpowcxossmMx Oph HeB. 
poze H B ryMOpasIbHOM 3BeHe pedsekKca. 

Muenne paya 3apyOexHblx aBTOpOB oOo6maeT TOUKy spennH Bepnes 
(Verney, 1947), nonaratomero, ITO penmlaionlMM MOMeCHTOM B OCyeCTBeHMY 
fuype3a M HOCTOAHHOM perylAIMH ero ABAHeETCA OCMOTHUYeCKHH dakTOp 
Hecomuenno, 4TO OH UrpaeT OONbIIyIO poub B Tponcxowyelnu WWypesa. 
OWHAKO Haswuve yCNOBHOpedMeKTOPHO! perylANNM WeATebHOCTH MNOUKE 
npeskyle BCerO yKasbiBaeT Ha TO, YTO B TOHKOM perylANNM BLIAeIennA anTH 
Wy peTn4eckoro TOpMOHA B KPOBb riaBHy!O POb WIpaloT WEHTPaIbHble HEpB- 
Hbi@ Me€XaHW3Mbl. 


Bbrsponpi 


1. IIpu HesppoTMyecKkoOM COCTOAHUM, BE3BAHHOM HapylieHieM HiuTeporell- 
THBHO]H MW SKCTEPOWeNTHBHOH CUrHauHsaluu, H3MeCHAHeTCAH HOPMabuOoe COOT- 
Homenne B OesyCIOBHO- H ycNOBHOpedeKTOPHOH WeATeMbHOCTH TOUKH. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Pepiaexcht nowuku np NeEpomuUxeCKOM COCMOAHUU Y coOaK 227 














2. KommencaTopHad poJb KOpbl TONOBHOTO MO3ra HO OTHOMEHHIO K eA- 
[bHOCTH HNOUKH IpOABIAeCTCA B HatasIbubIx Pasax HeBposa. 

3. Tlomyyenuble JanHble yKa3blBaloT Na 3HadNTebHYyWO poh HeEBPOreHHOro 
KTOpAa B TaTorenese paccTpolicTB ROANOrO OOMeHA. 
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OYHKMMOHAJIDHBIE B3AMMOOTHONIEHMUA MESRXY BbBICUHIVM 
OTAEJIAMH TEHTPAJIbBHOM HEPBHOM CUCTEMbI 
M OKOJIOINUTOBAIHBIMM jKEJIE3AMU 


H. ®, BAPAHOBA 


(Jladvpatopna dusnosorun sKete3 BHYTpetHeH Cekpelun. BaBenyioman — 
i. HH. CitepancKasn) 


Boupocy uepsuoil peryasuun OKOJIONJUTOBMAHBIX 7KeIe3, B TOM HNC. 
HW BONpOCY B8aHMOOTHOWCHHA Mea ay PyHKUMell JTUX KEES HM BLICIIMMH Oo 
ACLAMH HEUTPaAJIbHOM HepBHO CHCTeMBI, NOCBAMeHO O4eHD wedo71butoe KON 
feCTBO OKCHEPHMeHTAaIbUbIX UcCceoBaHMi [cM. 0630p y Teneca (1955) ]. 

Jt. O. denanpy (1947, 1949) Ha6monan usmMeneine PYHKWMOHAIbHOrO C 
CTOAMI KOPbl TOOBHOrO Mo3ra Tp NOHMKeHMM QYHKTMM OKOOMMTOBH 
Hix sKete3. Lloayyuenupte B Hauteit nadopaTopun janubie (Bapanosa, 195 
1954, 1955; Maprotuenno, 1955) ykasbiBaior Ha naswune Onpeese@HiHb 
PYHKMUOUATLULIX B3anMOOTHOWMeHHiT M@#K]Y BBICHIMMM OTAeaMM WeHTpan 
HOW HepBHOM CHCTeMBL MW OROJLONLMTOBHIHLIMK mee3zamu. benetato, Onp 
unity Lyjtopam w Kou-Jfepesenko (Benetato, Oprisiu, Tudoras si Koh 
Denevenco, 1954) ormeuasn Bausuie KOPLI TOJOBHOrO MO3ra Ha PyHKUN 
OKOLOMLITOBATUDIX 72.103. ABTOPLI COoueTaIH B TereHue pAayqa ObITOB Tr 
TORKATHHOMHIO, UO-TYTCHHYiO MyTeM BBCJCHMA >GKMBOTHOMY maseseBoKu 
“LOO WaTPHA, C YCMOBHbIM pa3syqpamkutesrem — 3BouKom. Tlocae 3aK Pele ny 
oTOTO YCOBHOTO pedilekca y MUBOTHLIX HabMIOLaIOCh Ha 3BOIIOK yBeuM4e I 
COMP KAUMA Kab B KPOBM, UTO 3aBHCeO OT ycuAeHuA CeKpeLNH ropMo! 
OKOLOHLUTOBILT ABIX 7KeTe3. 

B iacTosmem uccaeyqoBannum jwisa M3ydeHuA B3aMMOOTHOMeCHHA Merk) 
BPICHTHMIL OTACTAMM WeHTpabHOH HepBHO CHCTeMLI MV OKOJONLMTOBIULEIN 
ROTCZAMH MBI TO.TB3OBALMCh YCAOBUO pep TeKTOPHOH ABUraTerbHOl (C past 
IDEM Oe3yC.1OBILLIM NOAKpemienweM) HW ceKkpeTopHol nMenoli MCTOHK aM, 
PasAUTHble MCTOAUKIL JM WeCeqoOBALHA YCIOBHBIX pePIeEKCOB IPH MeMAIIC 
H CBAC TOM, NTO TOCle YaIeuMA OKOMOULATOBMAHDIX sees Mora waGJE 
WCTCH PAL paccTpolicrs (MOHMKeHMe BpeHHA, CYXa, TAKTIATBHOL “YBCTB: 
TEABNOCTH M j{p.), KOTOPbIe BaTPYANAIOT LpoBerenne OMHITOR. 

Padota mposoyitiach ma Tpex codakax, y KOTOpLIx OBI BLIpaGoTalt onp: 
‘TeLeMbtt CTEPCOTHM YCAOBHEIX pedleKcoB, CocTOAMMit m3 TOAOMHTeADILD, 
VCTOBHDIX pa3{parKuTedel (3BOHOK, cBeT, MeTportom 120 yuqapos B MMWYyT 
Hn Auppepenuuposorworo pasyqpakuTera (metpoHom 60 yyapos bs MHILYTY 

[locne Toro Kak ycnoBae pedacken Gna BbIpaovoTaHbl, Mpou3sBosi 
lOCh MacTHYHOe yalenwe OKOJOMMTOBHAHBIX sKee3. VYilanaaocb TONbI 
OKOIO 8/4 H3 BCEX BHAHMBIX AKee3, © ILeIbIO NON YYUTh Y *#UBOTHOFO Tak Hi 
3LIBaeMOe COCTOHUMe CKpbIToH TeTanuu. Tlocae onepanun codaKn COC put 
‘MCb Ha MOMOUO-xTebnoi Wuete. U3 uumjesoro pamuona ucktioranoch MAC 
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‘BH3BU CG TEM, UTO ONO YCH.IMBaeT MpOABIeHHe He{OCTATOUHOCTH OKOMOUMITO- 
JMIbIX 7KeNe3, BbIsBAHNHOM ONepalvet, WH yBeIMYNBAeT MNTOKCHKAIHIO. 
Mela OOLLYHOrO HHMLeBoro palHOHa MOAOUMO-X.1eOHbIM y HOPMaJIbHDIX CO- 
K B YCJOBHAX HalIHX ONLITOB He CKa3sblbasach Ha ycCNOBHOpeds1eKTOPHOL 
STCIBHOCTH H YPOBHe KaJIbILHA B CHBOPOTKe KPOBH. 


ee: 
An ay \— Wer BSP a poy 
M 120 — 


“ys stecsisaimstinie 


OAR PEAR T A Re 





Puc. {. Sauncb ycaopnol Hn OesycTOBNOM ABATATCIDUDIX peakuni (coOaka 
Roposesk). 


A — lo onepanun (Ca — 12.3 mr%),; Bb — nocye onepanun (Ca — 7.8 mPr%). Ceepxy anus: 
WBUKeHHE 3aneil KOHEYHOCTH; WbIXaHHC, OTMETKA YCJIOBHOTO pastparKuTeA, OTMCTKA 6e3 yCOB- 
HOrO pas_parKenna (MaccuBHoe cru6 .Hue 3ayHelt KOHEYHOCTH); OTMeETKA BPCMCHM (1 CeK.). 


Cyopousnble IpucTyNbl, KOTOpLie HacTyiaiM WHOTAa y co6ak mocse one- 
‘ANH, YCTpPauAIHCh BHYTPHBCHHBIM BBeeHueM pacTBOpa Punrepa—JlokKa 
yTpocHHbiM KoMYeCTBOM KanbiuA (70 Mat Ha 1 Kr BeCa). 

Jlaniioe uccueqoBanMe craBHsio jBe 3afaum: 1) ycTaHOBHTb, Kak TIpu He- 
OCTATOUHOCTH OKOMOMWLMTOBUAHEIX Kees W3MeHAHeTCA BbICWIaH HepBHaA 
eATeIbNOCTD H 2) WpocsequTb, © [pyro cTOpOHb, KaK H3MeHCHHE Py HKWHO- 
ANbHOrO COCTOHHUA KOPbl TOOBHOTO MO3ra, BBIZBAaHHOe CIMMOKAMH, CKa3bl- 
aeTCH Ha COCTOANUM CKPBITON TeTaHHH. CummOKa MpOHsBOANIach CleAYOUIM 
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oOpasom: TpH pasa Ha poTasKeHi onprra UPUMeHAJICA NOMOMUTENbH) 
YCUOvUbIM pasparkuterb (M,..) Ges noyKpelwenuva (maccusnoe cru6an 
gael KOHEYHOCTH, pa3jipaxenue cmaGbim IICKTPHYECKHM TOKOM), B ye] 
HOBANMH C MudpepenuMpowouHyM pa3jipakuresem (Moo), KoTopplit jw 
o cek. pa padore ¢ numesoit MeTOAUKOH OMH pas Ha MpoTaxenun oni 
H€ MpOH3BOAMA0Ch MHUIeBOrO TOAKpe 
‘TCHMA NOMOHKUTEABHOTO pasqpaKkure. 
(Myo), 41uBmeroca 30 cex, 
Y co6aku Koposexr mayyaan 
YCIOBHBIe JIBHTaTeAbHbIe  pedseKkc 
Oe3yCNOBHEIM pa3iipaxkuTeiem ABA 
I0Cb WaccuBHoe cruOanne s3annelt k 
HewnocTH. Coxepanuue Kanbyua (C 
B CbIBOPOTKe KpOBH JO Onepanun On. 
SSg B cpequem 12.6 mr% (na mpoTsaAKerl 
2 MeC.). 
Yepes 6 yuei mnocue onepan 
YHaeCHHA OKONOMMTOBUAHEIX xKee3 I 
Onoqatoch cumxenne Ca 8 KpoBrt 
12.2 no 9.1 mr%, a TaKeKe uameneHt 
CO CTOPOHBE ycloBHoped@aentopuc 
= HCATCIBHOCTH +KHBOTHOFO: oTCyTCTR 
Bala peaKWHA Ha  MOOKUTeIbHb 
pasqpawurern (3BOHOK, cBeT), 6biiapa: 
TOPMOHeHA TuddepennuposKa. Yxy, 
UIMJIOCh TakiKe oOmee COocTOAHHHe 74) 
BOTHOrO, MOABHIHCh uOpMiIApHDb 
NOWepruBanMA MBI, Hadwonanoc 
yuallenve cepiyeOuennit, nospLmenr 
odie WBuraTeNbHOl peakunn. 
B fanbueiimem na nporaxenun 
LH QOSMRNQEKAYSRYTSEOlHyee  Nefelb Hadmofanoch cuwKenne cx 
: Ae pKa HHA Ca B CHIBOpOTKe KpoBH, yxy) 
Puc. 2. Cogepaaune Ca ceopotKn Kpopn =iladach = yCcroBHoOpedieKTopnan sles 
y cobakn Kopoack (4 — neppaa u B — TEIbHOCTh: OTCYTCTBOBAA peakNuA U 
nropan culMOKa) u co6aKn Pexe (B—~- ag NONOHKUTEIBHLIC pa3sjipaxkuTesy 
nepBaA cunGka). 
Wess. oy. 2 Hadsmofanac, _ YAbTpatiapaloncat 
ei (anEEnA bE Gobo oe a. 6-ii w ua 20-i eH Noca 
(e"arieh, Cmpeanane paneer | ae Gana. Ha 164 mre 
Cite ouepanuH, upw Ca Bp popu 5.6 
4.0 Mr%, HacTynusn cyqoponuire ph 
Visubl, KoTOphle Obi UpekpallcHbl BHYTPHBEHHBIM BUURaHeM pacTBop 
Punrepa—Jlonna ¢ YTpocuibiM KouMuectBoM Ca. Jina upeqoTBpamenua past 
HEJUUerO pasBHTHA TeTaHunt coOake CTaJM WaBatTh €7KEMHEBHO C TMHIell yre 
KUCIBT Kanban. Cogepsranne Ca B KPOBH Ip 9TOM NOBbICHIOCh jo 7.9— 
5.6 r%, yayunerocn oOmec COCTOAHMe #UBOTHOTO, M BOCCTANOBUANCh yc 
‘lOBHbIe pepiekcnt. B orgerpubte onbitabe yn OTCYTCTBOBaa Juddepen 
WupoBka. Wamenmicsd rakske xapakrep j(BuraTebHOTt peakKUHAM Ha yCJIOBHBII 
Pastpakutedb (MmOrokKpaTuoe NosepruBakne BMeCTO OMMOrO NOAHATHA J1aqthl) 
HN HOABHAIMCh OTCYTCTBOBABIIMe AO One palin cruOanuA KONeUHOCTH fF ie puoxr 
MORAY pasqpakuteramu (puc. 1, A, 5). 
AIELYCT OTMCTHTb, 4TO B NepBbM tepHo,, uabsozenna (1 MeC.) MOK 
OLL10 OTMETHTS ompeyencuHttit Hapadieiiu3M Mey ypopuem Ca B KpoBI 
M YCTOBHOpe@AeKTOPHO!! HeEATeABHOCTHIO wMBOTHOFO. 
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floumKenue COepRAHHA KalbiA B RPOBH CONpOBORAaIOch HapymieHHeM 
BEICHIe HCPBHOM exTebHOCTH. C ToBLieHHeM ypOBHA KabyMA YCOBHO- 
pepuekTopiad WeATeAbNOCTS BOCCT aHaFAULarach. 

JIA MoyUeHMA BAMAHMA BELCIIMX OTIEIOB LeHTpas buon HepBHOW CHCTeMBI 
Ha Tevenne KapaTupeospuBHOH TeTaHuM y 5sToH cobaKkH ObSI0 WpopesaHo 
BLITICOMMCAHHEIM CILOCOOOM YeTEIpe CINMOKU, KOTOPEIC MPOBOAMINCh B YCAOBHAX 
pasiMiHolH cTemeny HENOCTATOUHOCTH OKOMOMMTOBUANDIX Kees, IIpH pas3- 
TW4HOM comepRannn Ca B KpOBH. Conepmanne Ca peryinpoBaloch BKJLIOUe- 
HueM B WWily yrleKNc0ro Kaubiana i OTMeHOL ero. 

OowtTH co cmm6KkaMn WpoROAMIMCh Ha IIpoTAKeHUM 4—7 nue. Hadsto- 
HeuwA Had KHBOTHBIMH MOCTe CHIHOOK WAunnch Wo 2 Mec. Bo ppemaA cmnoKn 
HaOmloatoch KoseOaHHe cofepKatit Ca B KpoBH MHOra FOBOAbHO 3Haa- 
TebHoe, YCMOBUbIe peiekch B OTH ANH 3QMeTHEIX OTKIOHCHHM OT HOPMbI HC 
apa. 

Tlocne cmH60K, Karka H3 KOTOPHIX IIpoOu3sBOAMIACh Ha BCe 6onee u Gomee 
ausKoM Hcxosttiom yposue Ca (8.9, 7.5, 6.2 1 4.8 mr%), TOADKO B MepBOM City” 
yae HadsOfaloch MoBbienkte ypoBHy Ca B KpoBH Mocwe OKOHWAHMA CHIHOKH, 
npu mWocAeAyOUNXx cMOKaxX ObLIO OTMeweHO CHadaia TOBBINIeHHe, 110TOM 
NoHMKeHHe ypoBidA Ca KpoBH. B wanbueitisem (yepe3 1%—2 neyenn) cofep- 
seaHMe Ca ycTaHaBINBaoch Ha HOCTOHHHOM, HO Oosee HH3KOM, 4EM [TO cHInHOKH, 
yposue (puc. 2, A, B). YcnosnopedsekTopHaA JeATCAbHOCTh Mocue OKOHMA- 
HHA CIUHOOK pesko Hapymiasach — Bplitaata peakiuA TO Ha OAMH, TO Ha 
Ba WOOHKATEIbHEIX YCAOBHBIX paslpakutesA, HWOUTH BO BCeX OUbITaX OT- 
cyTcTBOBala AudpepeHIpoBKa. ru Hapywennd BEICIHeH WepBHOH fleATeIb- 
HOCTH CoBlaau C KoeOaHMAMM ypoBHus Ca, HaOsOMalOmLuMUcA Wocse cmnOKH 
(nopnimienve MW mocmeyronree nonmxenne). Llocne Toro Kak Ca ycTaHaBiu- 
BACH Ha CPaBHMTebHO MOCTOAHHOM YPOBHe, HaOsOMaNOCh BOCCTAHOBIEHHE 
BpIpaboTanHoro CTepeoTuma. Tlocne cmmOKH yxymmarocn TakoKe oOmlee Cco- 
CTOANHE YKUBOTHOTO HM NOABAASIHCh BCE BHIDeOUMCaHHble CHMIMITOMBI TeTAHHMH, 
xapakTepHsylonine HeAOCTATOTHOCTS OKOJOMUTOBMIIUEIX ees. 

CuefyeT OTMeTHTb, “TO ycoBHope@seKTOpHad eATeHIOCTH nu oonjee 
COCTOAHHe MKHBOTHOTO IIpHXOAAT K HOpMe K KONNyY TpeTbelt HesenH woe 
OROHYAHUA CIUNOKM fake B TOM Caydae, CIT conepsanve Ca ycTaHabaH- 
BaeTcA Ha HH3KOM ypoBHe. 

Y cobaxu Pexe Oia sBErpadotan cTepeoTuT yCNOBHBIX 1 BuraTeIbHO-060- 
POHMTCMbUBIX PePAEKCOB, GesyCIOBHEIM pasAparxKUTeTeM 6b craOblii IIeKTPU- 
aeckuit TOK. Cofepanne Ca B ChIBOpOTKe KpoBH no onepalMu YacTHUNOro 
YAANeHHA OKONOMMTOBUAHDIX sees Onio B cpefem 11.7 Mr % (nab uIOeHHA 
B To“enue 1 Mec.). HemocpeacTBeHHo neped onepaiiel comepKanie Ca B KpoBR 
6uno 12.0 mr%. Ilocne omepamun Ha TIpOTAKeHMU 10 mune naOs1tofanoce 
cunmenne ypopna Ca KpoBH 70 5.8 ur%. [ipa pasa B Tevene sTOrO NepHora 
HacTylialM CyOpoxwKHbe WpHCTYNS! Mp conepKanun Ca B KpOBH: OAH pas 
7.5 mr%, a BTOpOH pas — 5.3 mr%. Hadmofaiuch Hapyuienun ycuoBHoped- 
EKTOPHOH JeATEMbIOCTH: OTCYTCTBOBATA peakUMA Ha 3BOHOK; Kak Ip Tep- 
BOM, Tak HK Ip BTOpOM IpuMeneHuM WP pase OMLTOB OTCYTCTBOBAIA mudde- 
peHIHpoBka. 

Bregenne B TuMeBol panMon yrieKkne.r1Oro KaNbUMA y STO COOaKH BHISHI- 
sao MOBLIuIenKe ypoBpua Ca B KpOBM, HO He BETO K BOCCTAHOBIEHIIO YCIOBLO- 
pepiekTopHon jesTeTbHOCTH. O6mee cocToHHMe %UBOTHOTO YAY aoc. 

Ha gone pasruanoro cofepRanns Ca 1 ph passNYOM COCTOANRH AKH- 
BOTHOTO H3y4aH BUMAHHE CIHHOOK Ha BLICIIYIO HCPBHYIO AeATeAbHOCTb CO- 
6baxu. Yposenb Ca KpOBH MeHAIH, BBOAA B uMmesol paluoH HAM OTMeHAA 
yruleKHCJbIit Ka bili. 
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a ee Safa Sa ae 





Bowio mpoxesano 3 cmMu6KH B TeyYeHve 12 aHeH. Namenenne cozepmanna 
a B CbIBOpOTKe KPOBH Tocse comMOoK NpoucxoAUuNoO C TOM +e 3aKOHOMePHO- 
rbio, Kak WM Y Tpeabzyuleh coOakv, a MMeHHO; Doce OKOHYaHUA cHIMOKHK 
10M FO LaATOCb NOBHIMIEHHEe 
popna Ca c¢ nociemyrouiiM = 


Wtltldlls 


‘Oo NonWmKeHHeM fo 6.5—6.0 ————— & 
r% (yo cmuG6oK comeputaHne LILI 
a Opwio 10.4,8.8u 7.0 mr % — 
uc. 2, B). 

YcoBible pedseKchl, KO- 
yphie = OLIN HE YCTOMUMBEL 
acule OMe pan WH He BOCCTa- 
IBHJINCh lane Ip BBeseHuH 
NHUIeBOH palwOH yrJleKHc- 
IrO KaJIbILA WM MOBLIMIeHHH 
popus Ca B KpOBH, Nocse 
PBOH CIHIHOKH 3Ha4HTeJI BHO 
tyuuiuich. Toanumach pe- 
(IMA Ha BCE YCJIOBUbIe MO0- 
UTC bUbIE pa3sqpaxKuTewn, 
ITA B OTMEUbHDIX OTIbITAX 
ICTOPMAKUBalach Aude pexu- 
upopKka. Uepes yBe Heyeu 
sce HEPBOH CIMOKH YyCJIOB- 
Je pediekcbl TMOJHOCTbIO 
ICCTAHOBMINCH HU ObINH WarmKe 
yee MOCTOHHHbIMM, 4YeM JO 
1epallwu, HeCMOTpA Ha_ TO, 
(Oo B OTIeNbNbIe OIbITHBIE — 
iM cojlepxHKanue Ca B Kposn ‘ G=—s 
cTaBIANO 6.5 mr%. ia 

BropaA uw TpeTbsA cuwHOKH, —— a 
ITOPHIe BEIZBAIIM, Kak ObIIO 
{a3ano, H3sMeHeHHe ypoBHA 
4 B CLHIBOPOTKe KpPOBH, He OT- 











| Ca-§8 





Ca-8.9 
® 
a2 
BeqwaHHA CNIOHHBIX YCIOBHHIX pepeKcoB Nocic KOpMJeHIHA CBIPHIM MsA~coM (coOaka [Tepoit). 
O6o3HayeHHA Te +e, FTO Ha pune. 3. Cmpeaxout QOdO3HaYeHO BPeMA OKOHYAHHA KOPMJIeHHA 





AZHIMCb CYIeCTBEHHEIM OOpa- = Q 

IM Ha YCJIOBHLIX pedseKcax. 8 ce 

CIOBHOpe~IeKTOpHaA je- SS eee 

febHOCTbh FKHBOTHOTO OCTa- oe . aed ry 

WlacCb, HCCMOTPA Ha ToHMKe- & SK SEH 

ae ypobna Ca, OTHOCHTeEIbHO ee 

YTOHUYMBOU: BbINATaa TOIbKO “ar ss 
HeKOTOpbhle OWLITHHe HM = 

AKA va TOT HIM WHOL ma a 

WIOFKUTEI UI pasqpaxku- Ss = 

Wb (3BonoK, cBeT, Myo,). = = Oe 
Y tperpeii co6akn, L'epoit, S 

IMM BbipadoTaubl ycuoBHble S 8 S F< ss s 


amebnie pedaexcet. Conepaxa- ~~ 


1e Ca B CbIBOpOTKe KpOBH AO onepannu 6HT0 B cpeyqHem 412.0 mr% (tHa- 
HIOJIEHHA HPON3BORUINCh B TeYeHHe 3 MeC.). 

Ilocne YacTHUHoro yylaleHHA OKOJIOMLMTOBHAHEIX +KeIe3 Ca B KPOBH CHU- 
wien fo 9.3 mr%, Nadsoarl0ch yMeHbMeHve YCIOBHEIX pedsekcos, Audde- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


234 H. ®. Bapaxoea 








peniupoBka No4YTH He H3MeHUMacb (puc. 3). [lonusunoch take Gesycn0 
Hoe coHOOT;ereHHe. Ha nmpotasenun 1-ro MecAHia, Mpomesmero Cc MOMeH 
ollepauuu, cosepmanHve Ca B KpoBH oBbEcnso0ch go 10.6 mr%, MK KOH 
MeCHila BOCCTAHOBHIaCh YCAIOBHOpe@AeKTOPHaH AeATeMbHOCTH. 

C yeabio yriyOueuuA HHTOKCHKAaIWH, BOSHMKIMeM Mocre yaneHun OKO 
IMMTOBHUHBIX 7Kee3, BMeCTO OObMHOrO HHWeBoro palwona cobake Ha Tp 
TAKEN 7 THe WaBasM chipoe msco (1 Kr B AeHb). Ha 5-it u 6-i1 WeHb KOpMA 
HHA yee OTMEYAJIOCh CHM KEHMe COMepHaHuA Ca B KpoBu fo 9.7 mr%, a m0) 
lupekpalllenuA KOPMJeHHA — W3MeHeHHe BLICIMeH HepBHO jJlexTebHOCT! 
peskoe CHusKeHMe pedeKcoB (puc. 4). 

B yanbHeliwiem (yepes 8 mec.) y 9sTO codakH PYHKYHA OKOMOMMTOBH, 
HbIX *KeJ1e3 KOMI€HCHPOBaaCh, YCAIOBHbIe pePAeKCH NposoKaIN OCTaBATHC 
BhICOKHMH, H HOBTOPHbIe KOPMJICHIIA MACOM He CKasbiBaMCh Ha COsepHaly 
Ca B KpoOBH Il Ha ycCaoBHEIx pedsekcax. J]Be cmm6Kn, Upozenanuble na Com 
HH3KOM HW Oouee BLICOKOM ypoBHe Ca, He BbI3BasIM H3MeHeHUA COJep Kan 
Ca B KpOBH WM HapyileHHA ycauoBHOpedseKTOpHOU jeATeNbHOCTH. 


SaknwuweHne 


TakuM o0pa30M, HellocpejCTBeHHO I10CJie “aCTHYHOTO yAaeHnH OKO 
MTOBMAHBIX Keres y BCeX THexX OOCMeEOBAHHbIX HaMM HMBOTHLIX HacTylal 
Naflenve cogepkanud yposus Ca B KpoBu HM HapymieHve ycuoBHOpedseKTo: 
HOW feATeibHocTH. Ilpn stom cTpafan Kak Mporecc Bo3s6yxeHHA, Tak M TO! 
MO3HbIM Mpouecc. B fanbHelivemM MpoABIeHHe WaTOMOrMuecKuxX ABJeHMI 
0-BMAUMOMY, 3aBHCeO OT HWHMBHyalbHblxX OCcoOeHHOCTel >KMBOTHBI: 
Y asyx co6ak (Koposer u Tepoii) nabstoqanca HeKOTOpH Napaselu3M MexKD 
H3MeneHueM ypoBHA Ca B&B KpOBM H WpoTeKkKaHveM YCJIOBHOped@secKTOpHON Jes 
TEJIbBHOCTH, Y TpeTbeli coOOakH BTOM 3aBHCHMOCTH He HaOsOMan0cb. 

Y codakn Tepoit Ont oTYeTIMBO BEIPAKeHLI KOMMeHCATOPHble Mpoweccr 
IpOABHBIUHeCH B TOM, UTO CHMMTOMBI, XapakTePH3ylOlve HeocTaTOUHOC) 
PYHKIMK #KETe3 , BLISBAHHbIe Ole pallnell, ObICTPO UC4eZaIH, ac Apyroil CTOPOHHI - 
ObICTPO BOCCTAHABIHBaIAaCh YyCcIOBHOpediekKTOpHaA WeATentbuHOcTD. Jlo-Buy 
MOMY, B CHJIY BbIpasKeHHbIX KOMMeEHCaTOPHBIX DponeccoB y 3sTo cobaK 
ake NOBTOPHLIe CHIMOKH He MOLJIM BLI3BATb M3MeHeEHHA MYHKUMOHAJbHOI 
COCTOAHHA 7Kes1e3 H HapyMleHHA yCOBNOpedAeKTOPHON exATebHOCTH. Y By 
upyrux codak (Koponek u Pekc) cmnm6Ku BH3biBanM cumKenne Ca B CHIR 
poTke KpoBM, yrayOneHve UapaTUpeonpuBnoll MHTOKCUKAWMH UM HapyilleHt 
BHICIUeH HePBHOM JeATeNbHOCTH. 

OOmuM HW UpesBElualiHO CyIeCTBeEHHLIM JIA BCexX CO6aK ABAANOCH TO, 41 
B Ooulee OTMANeHHbIe CpOKU TocneolepalHoHHoro Uepvona (Tepoii) u nocs 
cuHoOok (Koponek u Pekc) Ha6sioqauucb HOpMasbHaA ycrOBHOpedseKTOpHa 
CATeIbHOCTb, XOpomee OOtkee COCTOAHHe *KUBOTHOTO TPM HM3KOM COoepmi 
Hun Ca B ChIBOpOTKe KpOBH, Tora Kak HenocpescTBeHHO MOCe onepaly 
HaOMOTaAIUCh HAPyWeHHA PYHKIUMM OKOJOULMTOBMANEIX KeNe3, KOTOPhIe Bb 
paxkaIHCb B 31a4HTeJIbHOM CHHKEHMM COfepKannaA Ca B KPOBM. ITH HaOJK 
NeluwA Takake, NO-BUAMMOMY, yKa3biBaloT Ha TO, UTO Ha ONpeseseHuou CT: 
UM pa3sBHTHA TMapaTHpeOUPMBHOKM HeOCTAaTOUHOCTH BKIIOUAIOTCA KOMITeHC: 
TOPHbIe Me€XaHH3Mbl, KOTOpble oOOecneynBaloT WpucnocoObseHHe OpraHH3y 
K HOBLIM yCJIOBHAM, HECMOTPH Ha TO, UTO HeNOCTATOYHOCTh MYHKIMM OKO 
MMTOBUAHEIX sKee3 MposomKaeT HapactaTL (Cuepanckaa, 1957). 
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O COAEPSKAHMM UHCYJIMHA B WEPH®EPUYECKOM KPOBM 
B YCJIOBAAX A3MEHEHUA NYT EPO MOCTYIJIEHUS 
B BOPOTHYIO BEHY 


M.@. BEAOBRHHOTEBA 


(JIabopatopun usnonornu xKCNC3 BHYTPCHHCii ceKkpelMu. Sapeslywoulan - 
E. HW. Cuecpauckan) 


B itpesiqymnx iucceoBaHiAx Hamu OblIu OOHapyaeHo, ITO nepepaska 
HOMKE NY AOUNO-TBevaTaTHMepCTHOM BeHbI, PaBHO Kak HM Tepecaylka ycrTba 
9TOM BEHbI U3 BOPOTHO B MMAKHIOHIO MOYO BeHY, BHIZHIBAIOT U3MCHeHUs DyuK- 
WH WeYeHH: NOHWKaeTCA cOjepmKanne rinKoreHa eyenu, H CHMKaeTCH aK- 
THBHOCTL XOJHHOCTepashl TKAHM Meyenn (benoruutesa, 1957a), Hapymaerca 
TedeHue CaxapubiX KPHBHIX DpH yrleBosHbIX Harpyskax per OS WH BHYTpH- 
BeHHDIX (Benxosuynespa, 19576), mensetca cnoco6nocth neyweHu CHHTe3Hpo- 
BaTb NapHble adupocepHple coequnenusA (Dexopunnesa, 1956). Iu nabmone- 
HUA HOKESIIM, YTO NYTh MOCTYNNeNMA TOPMOHOB NORKeTyOUWHON w*ene3H 
K TICYeHH UMeeT CYMleCTBEHHOE 38HaueHhe JA PyHKMMOHAIbHOLO COCTOAHHA 2TOTO 
oprana. C erbO BEIACHEHNA Wpw4uNH ONMCAaHHEIX Hapywennit, B yacTHocTn 
HM3MeCHeHHA aJMMeHTAaPHBIX CaXaPHbIX KPUBHIX, OLLI WOCTaBeH BONpPOCC O TOM, 
He MCHACTCA JM KOJMYCCTRO MHCYIMHA B NepudepHyueckol KpPOBU B YCAOBHAX 
HapywiciuA ero eCTeCTBeHHOrO MyTH OTTOKA OT TOsKeyAOYHOK sKeNesH. 
JTOMY BOTpOcy M MOCBAMeHO HacToAMee coobmenne. 

IIponejena cepua nadsmopennii c KoNMueCcTBEHHEIM oupefeyeHvem WHCy- 
WHHa B HepHepwyecKol KPOBM NOAONEITHEIX JKUBOTHHIX JO HW WOCae onepa- 
MMM TepeBAsKM NOWKeyMOYHO-ABeHaMaTuNepcTHOol BeHEI, a TakKe Mepe- 
CaKH YCTbA 9TOH BeHbI U3 BOPOTHOM B HUKHIOIO Nosy Beny (Cnepanckan, 
1957). Meroyx 6uonormueckoro TecTUpoBaHHA MHCyNMHA TO YpOBHIO Caxapa 
KPOBM OenLIX MbIMel Hamen ce6e mupoKoe npuMeHenne HapaAny ¢C Apyrumn 
KOJMYECTBEHHEIMM MeTOJaMH OllpejeiuenuA 9TOTO TropMOHa B kposn (Halpumep, 
10 H301MpoBaHHou AMadparme Gennix KpIc — Vallance-Owen a. Hurlock, 
1954). Tax,B na6opatopuu npod. E. C. Jlonqona mero TECTHPOBAHHA MHCy- 
JMHa Ha Mbimiax OH yciemHO UCHONb30BaH JIA BRIACHEHMA COMULIX BO- 
MpoOcoB AMHaMMKM MHKpeynH uncyiuna (Jlongon nm Hounesa, 1931, 1934), 
a TaKKe B KIMHMKe JIA ONpeAeNeHHA KONMYeECTBA MHCyANHa BKpOBM bomb- 
HBX JMabeTom (bapOac u Mlyaytko, 1935). B nameii naGopatopuu stot Me- 
TOA ObLT NpumMeHeH B HCCcueOBAaHHAX DO H3yYeHHI YyCIOBHOped@sekTOpHon 
BHHKpenuM MHcymuHa (Murimos, 1954). Meroy tecrupopanna uncyanna ua 
MBIMaX OCHOBaH Ha TOM, 4TO y MbiMeM ypoBeHb Caxapa KpOBM NOnMKaeTCA, 
€CiH MM BBeCTH KpOBb Apyroro +KUBOTHOTO, coxepmamyw uncynun. Bonee 
pesKoe CHIPKEHHe YPOBHA Caxapa KPOBH y MBIMell UPOMCXO_NT Up BIUpLICcKH- 
BaHMH HM KPOBM ?KMBOTHOTO, y KOTOPOrO UMeeT MeCTO ycuyleHHaA WMHKpelnA 
MHCYIUHA NOX BAUAHHMeM BBeeHHOH B OpraHwH3M TAOKO3H. 
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Meronnka 


[Lawn OMBITL! LpOBOAMAUCh la KpouMKax WM CoOakax Cie;ly1OlIMM o6pa30om: y cobakn 
MIM KpoaHKa HaTOulak Opaslach KPOBb 3 Kpacsoil BeHLI yxa B KomuuCCTBe 0.6 MJ H BBO- 
usacb 10 0.2 Mul TpeM MBIIaM NOW, KOKY KUBOTA. dATeM IOAOUBITHOMY 7KUBOTHOMY BUYTPH- 
BeHHO BROnMAIcH 40%-i pacTBop T1IOKO3bI B KouMYecTBe 3 MJ (KpounKy) H 10 Ma (coOake), 
UTO BLISHBaIO Y HX YCHTeHHy!0 HUKpelwio nucyanHa, Yepes 15 MMH. TMlocue BBeyeHMA 
pacTBopa FNOKO3LI y MOMOMbITHOTO *KUBOTHOTO CHOBA 6palacb KpOBb WH BIPLICKMBAAAaCh 
TpeM J\pyruM MblluamM. Uepes 2 vaca WocAc BBeACHHA TecTHpyeMOH KpOBM BCe MbIIUM AcKa- 
UMTMpOBaIMCh Hy HUX OMpefemAICH YPOBCHb Caxapa KpoBH. Onpeyesicnne caxapa KpoBu 
MpOW3BOAKJIOCh HO MCTOHY X areqopHa— VMencena. UToO HMBeEIHpOBaTb MH MBULy asl bHbIC 
KONCOAHHA YpOBIIA CaxXapa KPOBN TpeX MBIUICH, BBIYMCIAIaCh CpCAHAA apupMcTHyecKaA 
Bpemuunua. B pacueT IpHHHMaHCh IHUIb TC ONBITHI, B KOTOPBIX KoleOaHnA Caxapa KpOB 
MBINICH OTAMYAQHCh Meaty coboii ne Gomee, yeM Ha 20 mr%. 


Jlo ompeyeacnuaA ypoBHA Caxapa B KpOBH MBINIM TOMOMaIN OKONO 3 yacoB; coOaKi u 


KPOMKH OpadHcb Ha OMLIT WIA ONpeCIeHNsA HHCYIMHa B KPOBHM CIYCTA 15—18 uacoB nocse 
Hocsequero IpnemMa TMiH. 


CpannnBas cpeqice cofepkalie Caxapa KPOBH MBIMel{, KOTOPLIM BBOJMIH KpOBb CO- 
6akh WIM KpouMKa 0 Harpy3Ki P1OKO30i M Fepes 45 Muu. Wocwe Harpy3KH, CYAHIN O KO- 
awyecTBe HHCYINHA B KpOBH MOMONbITHOO *KHBOTHOTO. 


PesyibTaTbl ONbITOB 


Ilom naGaofeHvemM naxoqwnch 3 KpomMKa Ul 5 co6ax. Uerntpem coOakam 
Sila Mponssesqena ofepaluaA MepecadkK yCTbhA NoyeTyAoUNo-ABenatwatHy- 
He pPCTHOM BCILE 13 BOPOTHOM B HMPKIOF MO! Bey, 1 co6ake Hh 3 KpomHKaM — 
WepeBABKA BeH MOWKeNy OHO Aee3bl. Kak yKa3blBanocb panee (besonnn- 
epa, 19576), 06a OepaTHBNbIX BMelaTeIbCTBA BHISbIBAIOT OMHOTHITMbIE H3- 
MCHCHHA B IpoTeKaHh TIMKeEMMYeCKMX KPHBLIX, a HOTOMY M KOAMMECTBEIHOe 
ollpeseteHwe MHCYJIMHa B nepudepuueckoH KPOBM MbI MpOBOAHIN Ha *KMBOT- 
WbIX, OMCPMpOBAHHbIX 9THMU ][ByMA ciocobaMH, C4YuTaH, ATO o6a Bo3elcTBHA 
REIBBIBAaIOT HapylmeHue WyTH NOcTyNAeHuA HCyAMHa B BOpOTHYIO Belly. 

Bcero noctabseno 69 onbitos; 43 HMx 27 OMEITOB Ha #KHBOTHDIX JO oflepa- 
unin (18 onpiroB Ha KpowMKax u 9 Ha coOakax) w 42 OITA Ha 7KABOTIBIX 
Hocme YHOMAHYTHX BbIe onepanuit (16 onbiToB Ha KpOAMKaX Ht 26 Ha co0a- 
kax). *Kusotubte Gpatwch Ha ONbIT AIA ONpeseveHMA MHCyANHA B ne pr@e- 
puueCKOH KPOBM B pasIM4Hble CpOKM IoCcJE ollepaluil, HauwHad Cc 3—O CyTOK 
uw KOoHYaH 1—2 MecAIaMH. 

B 26 onpttax 13 27, MOCTaBNeHHBIX Ha +KHBOTHBIX B KOHTPONbHAH NepHo}l, 
AMeJIO MeCTO YMCHbUIeHHe Caxapa KPOBM MBIilelf, KOTOPbIM BBOANIACh KPOBb 
OJLONLITHOTO KHBOTHOTO Hocse yrieBoqHon Harpy3kn (cm. pucyHok, /, A 
u //, A). Us pucyHka Buano, 4TO fo onepalun HaOsm1onalo0ch SOo7ee HH3KOe 
comepeKanve Caxapa KpOBM MbIMeil, KOTOPHIM BBOAMIM KpOBb KpOANkKa (/, A) 
ian coéakn (//, A) Mocue yraepoqHOn Harpy3kH. B cpeniiem NonnKeHHe 
VPOBHH CaXapa KpPOBM MBIMeH COCTABIALO OKOTO 9 wur% B ONbITAaX Ha Kpo- 
aunkax uo 9.2 mr% — Ha coOakax. 

Frm aiuple CBIeTCABCTBYIOT O MOBBINMIeHHH WHKpel HHCYIHHAa WOA- 
AOULYOUHOH Me.1e30i1 B OTBET Ha BBECHHYIO POKO3Y Y HKUBOTHBIX B AOOTIC- 
PAUMONABIH  TWepHoyt. 

Ogmako Nocde onepalin, U3MeHALOMeH MyTb MOCTYMIeHHA MHCyAMHa BCH- 
creMy BOpoOTHOH BCHDI, BLIABMTOCh HeKoTOpoe Hapymenve HUKpeun HHCy- 
THuwa Kak B OUbITaX Ha KpowMKax, Tak ocoOeHHO M1 B OMbITAX Ha coOakax. 
Y kpoankos B 7 u3 16 onnITOB KpOBb NOMOMLITHOTO MBOTHOTO NOCTe yrae- 
BOMHOM Harpy3KH He OKa3blBalla 3aMeTHO PHMMOTIMKeMM3Upylomlero levicTBHA 
lla ypoBeHb caxapa Kposu mopimeii (/, BD). Ms 27 onbiTos, NOCcTaBIeCHHBIX Ha 
coOakaXx, 9TH HapymenHaA UMesn MecTo B 10 OMbiTax, — T. €. KPOBb HHBOTHOLO 
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Lg 


focie yrwepoqHol Harpy3ku cofepasla, 10-BUUMOMy, MeHbIlee KoNMGeCTRO: 
MHCYyJMHa. 

B cpequem ToHWKeHMe Caxapa KpoBu MBIMeli, KOTOPHM BBOMIach KpOBb 
ON€PHPOBAHHOTO IKHBOTHOTO ToCAe yreBORHO Harpy3ku, cocTaBNANO Te- 
fepb 4 mr% BmMecto 9 mr%, UMeBINHX MeCTO B KOHTPOJbHBIM Tepuoy B ONLITAX, 
HOCTAaBeCHHEIX Ha KpoluKax, H 0.5 Mr% BMecTo 9.2 mr% — B onbITax Ha co- 
Oakax. 

Takum o6pasom, Docae onepanun, usmenswomeii NYyTb WOCTyNNeHuA TOpMo- 
HOB TOPKeIYAOWWON *Keesbl B NeveHb, KOAMYeCTBeEHHOe ONpesenenne HHCy- 
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M3mMenHeHue ypoBHA Caxapa KpOBH MBIMe nocze BBefAeCHHA HM KPOBH 
MOMOUBITHEIX JKHBOTHBIX: KpOHKOB (/) uw cobaK (JJ). 


ITo ocu abcyuucc —~ OTIENbHbIe ONBITHI; No ocu opdunam — caxap KpoBu (B Mr%). 
A — ONbITbI, NMOcTaBReHHDe LO onepaunn; B — To me nocue onepannn. Beane 
cmoszduku — lO, ¥YepHoe — nocne yrnesonHoK Harpy3sKu. Cmperxamu yKasaH 
MOMCHT onepauun:l : 1 — Kpommk Benpiii, 2 — nponmun Ceppi, 3 — KponuK 
Ceppi 2-H; 12: 4 (41, 1.) — co6ana Apanka, 2 — coOaka Uepupitt, 3 — cobaka 
Aurap, 4 — co6aka Xmypbitt, 6 — co6aKa dKeK, M 6 — coOaka Opnun. 


WHHa OOHapy+KUIO NOHWKeHHOe 110 cpaBHeHuIO ¢ KOHTPOJbHLIM Tepvoyom 
COwepKanhe ITOTO TOPMOHA B HepHdepwyeckow KpoBu y sKUBOTHOrO wepe3 
15 MMH. Nocne BBeeHUA Tm1OKOBLEI. 

Cuelyer oTMeTHTb, UTO yMeHbIeHMe KOnMUeCTBA TOPpMOHa B KPOBM Han- 
Oonee uacto nabmoanocE B OHLITAX, NOCTABJICHHHIX Ha #KUBOTHLIX B 61usKall- 
ae CpokN Mocie onepayun: na 3-e, 5-e, 11-e cyrku. B arn we cpoku o6na- 
PYKCHL 3HAYNTeIbHbIe HapyWeinA B TpoTeKaHHM TMKeMW4YeCKUX KPUBEIX 
ipl yrieBOAHIX Harpy3kax per OS: yBeaAMYeHHe runepriuKemMuyeCcKoro H Nocr- 
rule priukemuyeckoro KoappulnnenTos — juaGeTuyecknil xapakTep anumen- 
TAPHHIX CaxapHbIX KPHBHX (benopnunesa, 1956). 

Bonee otyanenuble nocneonepayuonnure CpOKH XapaKTepM3ylOTCA HOpMa- 
AM3ZalHeH TeweHHA CaXapHLIX KPUBHIX, a TaksKe HOPMasuBZanue;l cofepaHun 
HHCYIMHAa B TepHdepnyeckol Kposn. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Codepacanue uncysuHa 6 Kpoeu Npu UsMeHeHUU NYyMU 6 GOPOMHY?O ery 239 


HonyyeHntie JaHHble NOsBONAIT 3aKJOUHTb, ITO Hapymenve NyTH 0- 
‘YIeHHA HHCyYIMHa K NeyeHH NpABOANT K HeKOTOpOMy YMeHbWeHHO KOH 
‘CTBa FOPpMOHA, WUPKyANpyromero B nepHmepnueckolH KpoBM Hu onpeseH#e- 
oro no tTecty Gennrx mbIMeli. B nonopnune NocTaBleHHHIX ONBITOB KpOBb 
lepHpOBaHHbIX MKMBOTHHIX Yepe3 15 MMH. Nocye BHYTPHBeHHOrO BBesennsA 
HOKOBbI OKa3biBasia MeHbmwee Caxapononnmasonlee felicTEve Ha YypopBelib 
\Xapa KPOBH MBIWeH, YEM 9TO MMO MECTO B KOHTPONbHHIM Nepnoy uccge- 
wannd. Msmenenusv, BLISBAHHLIe ONepaTHBHLIM BMeWaTeJbCTBOM, CBA3AHBI, 
)-RHHMOMYy, C HapymenveM HepBHOM perytANNM ypOBHA Caxapa KpoBH 
‘mepancKas, 1956) nu, BO3MO?#KHO, HapywleHveM WHKpelMM MHCYINHA. 

Hamu necueqoBaHusAA B BTOM HalipaBlleHUul WpofowKaiwTcs. 
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MHTEPOMEUTHBHbBIA KOMITOHEHT B MEXAHM3ME PA3BUTH 
HEROTOPbIX HATOJIOTAUECKHX COCTOAHHM 


H. &. PAHLVIHHA, H. T. SHMOBAA, O. Ki. HMABUTCKH EL, 
B. A. AEBENEBA, B. K. MAPTDIHIOR, O. C. MEPHRVJIOB A, 
C.C. MYCHMURKOBA, H.W. MATKAA, J. H. OCATHIT, 
f. B. HOHOBA, H.C. CEPEBPEHHUKOB, 3. H. TIOTPIOMOBA. 
B. A. VEPHHYEHKO w A. A. APOMEBCKHA 


(Ta6opatopua uatonornyeckoil Pusnonornn. Bapenyionmii — |B. G. Pankun)) 


Alaunaa craTba crasut cBoeli 3aqayei osnakomacnne c¢ nTorauit pabdor 
nadopaTopun 3a Tepnog c uroms 1953 no nonp 1957 r., Kora sabopaTopne 
pykonoqusa Bcesonoy Cemenosua Tannuu. 

OHUM 43 pasqenon pa6oTH aabopaTopun sABUIUCE HCCejOBaAHKMe HHTep 
KeNTHBHLIX peeKkcOB pH HeEKOTOPHX DaTomoruuecknx cocrosnuax.! 

B MuoroseTHux Wo MeToRMueCcKH CIOMHLEX NUccrexqoBpanuax T. B. Ilottoso 
(1955a, 19556, 1956a, 19566, 1957, 1959) usyyanuch peduexTopupie 13MeHCHu 
KPOBAHOLO 1aBIeHHA HW WbXaHHA UP pas paxkeHuAX MexaHopelenTopos BHY? 
penx OpraHoB (KeTyAKa, MOYeBOrO HyshipaA, KapoTuuoOro CHHVCa) B YC 
BUAX KUCIOPOAHOrO FOORaHMA, FHMOTIMKeMHM, Up sKCHepuMeHTaIbHO 
AUXOPaNKe, Up MPHMeHCHUM PasIM4HHIX BUOB HAPKOTUKOR, a TAaKIKe B YC 
AOBUAX MOHN3Upylomel pagqvannn. ONnITh Wposognanch ma cobaKax 6¢ 
NapKO3a C MCMOIb3OBAHHeEM AAA 3allliCH KPOBAHOrO jaBeCHAA MeTOLMKE 
lpeowKennHol B cBoe Bpema VM. I]. Tasnoppim, na cremnaspno T DCH ps 
BAUHBIX JIA STOW Wen *KMBOTHEIX. B mponecce pasBuTua 9THX MaToNOrs 
HCCKUX PeakIHH U3MeHEHUA MHTepOlenTHBAHIX pedreKcon HocaAT PasoBbl 
xapaktep. B neppHit nepuoq mpeccopunte mHTeponentuBHAble pedseKkebl 01 
HETAUBO MORbMMTAIOTCA, MOPOrH pas paskKeHHA UNTepOweUTOPOR 3aMeTHO CHP 
MalwOTCA, saTeM HacTylaeT BTopad a3a — cHWKeHHe H NoOuOe yrHeTenn 
peduckcos. B page caygaep uMenu mecro H3BpaleHuble jlelpeccopible pe 
aK, HHO a Habsofatach ypaBauresbuaa dasa. JLautenpiuoctTh 1 BbIpe 
HKECHHOCTH YKAsaHULIX a3 IPH pasMU4HbIX MaTOMOrMYeCKUX COCTOAHUAX ObLT 
pasauuna. Ilonyuennpie T. B. Tlonosoit nannute NoATBepKTaIn ee penn 
HaOJIOAeHHA, MpoBeAeHHble Wa KOWIKAX B yCOBMAX OCTPHIX OHbITOB. Onnak 
B OfbITaX 6e3 Hapko3a taza yrueTeHnA pedeKcon oKa3sanach Gomce BbIPaKeH 
HOH. 

AvaJtornynble a3z0nble H3MeHeHHA pH M3YYeHHH KOMO-TaJlbBaHH Ye 
CKUX pedieKcos Osta nonyyenst C. C. Mycamukosoit upi pa3],payKeHH 
MeXAHOPeHeCHTOPOB +KeyAKa y KOWeK KAK IPH BREAeHMM B Opralti3M +KUBOT 





? Pag pa6ot, u3maraemstx 8 OTOM paayele, Obi Hayat B Jla6opaTopun dasnouorn 
pellentopos (3as. upod. B. H. UVepanroscknii) w nposomKen uw 3aKkon4en B Jla6opaTopu 


naTopusnonorun (3aBn. wpod. [B. C. Pankun)|. ITO pabotn VU. E.lanenunoi, T. B. Honc 
Bou, Ii. 1H. Marxoit, O. C. Mepkynosoii nu M. fl. Parnep, B. A. Yepnuuenko. 
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HOTO pa3sIMaGHEIX J[03 HapKoTHKoB (aMUTan-HaTpuA W LekceHas), Tak HW Upw 
BOZAelCTBHH HOHM3Upyrontent panuamnn (puc. 1). 

Ilocne o6OyueHis uMeeT MecTO a3sHoe H3MeHeHHe KO7KHO-ralbBaHnde- 
CKHX pedleKcoBR HM HapyuieHne CHAOBbIX OTHOMeHHM, a TakiKe enkKoneHHnA 
KpOBM B Hepsble AHH Mocse oOyueHnna. 

Xapaktepuo, uro B ompitax C. C. Mycantunosow n3mMenenna KOMKHO- 
raubBawWueckoro pedsekca oKasaiuch Gomee BEIPAKeHULIMH Up oOniem 
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Poe. 1. H3meneHuA KO?KHO-TanbBaHMyecKHX pedieKcoB pM pacTaKenuwa Mexanopellel- 
TOPOB 2Kely/\Ka H M3MeHCHHA HepupepwyeckKoli KpoBa Docae obmero obyucnuA KoTa peut 
7 TCHOBCKUMM JlyyamMa B lo3e 500 r. 


I — no o6nyusenna; Tf — nocne o6myueHnrA. Cnaowxaa aunur — JICHKONUTH: npepreucmaan ~— SPUTPO- 

AUTH, xepHtae CM) LouKU — BETMYMHAa KOKHO-PasbBAaHMdeCKOrO pehsicKkca NPM WasJICHAM B HKeIYAKE 4 MM 

DT. CT.; Geawe cmodtouxu — TO KC IPH gander 60 MM PT. CT., saumpuxosaHnue cmosbuku — TO me 
—opH wassenuu 80 mM pr. ct. Uugpm exusy obo03HayalioT CyTHKHM Doce oOJlYueHHA. 


oOAyYeHUM *KMBOTHOrO MO CpaBHeHH1O C dKCMepHMeHTAaMH, B KOTOPHX obsy- 
qalacb wumib ronopa. pu noxanbHom oO yyeHuH TOABKO NO0O6HO-TemMeHHO 
oOnacTH CABHrOB peakyMii BooOme He HaOMIOAaOCh, Tak Ke Kak WM Up AO- 
KaJIbHOM OOJYUeHHH OONaCTH *KelyaKa. 

VMccaegosanna A. Al. Alpomesckoro ToKa3sanu, ITO OOmjee OOYYeHHe KO- 
wiek M3MeHANO XapakTep JIeHKOMUTApHIX peakIlMH B OTBeT Ha pacTAmenne 
weryoka. Bmecto seiKkomutTo3a HaOmyasach seiikonenua. Anasnormunnle, 
HO MeHee BbIpPasKeHHble WaHHble OLAM NONyyeHb! Mp oO yyeHUuM TOMbKO To- 
NOBbI +KHBOTHOFO. 

B pa6ote B. A. Uepnuyenko (1997) yopnenbl H3MeHeHHA pedseKCOB C xe- 
MOopellelTOpOoB KMWIedHHKa yoKe B Hepsble yacht Hocie OOyueHvA *KUBOT- 
Horo. 

Kak BIHO 13 W310OKeHHEIX MaTepnasos, CaMble pa3sHooO pas3nble laTosorH- 
qecKHe COCTOAHHA BbIZLIBAIOT NPHHIMMNaIbHO CXOWHLIe M3IMeHeHUA HHTepo- 
NeuTHBHULIX GHesyCHOBHEIX pedJIeKCOB, KOTOPBie MO*KHO pacCCMaTPHBaTbh Kak 


16 Tpyast Huernryta dusnonornn, vt. VIII 
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HecHenu@uyeckne peakyun WapaduoTHuyecKoro THMa, yCTaHOBJICHHbe Biep 
Bile If. KE. BBenenickum Ha HepBHO-MbIeunoM Mpenapate. Bpsy ai onM HMerO: 
Kakoe-IH60 OTHOINeHHe K BOSHHKHOBeHITIO CaMOro Clemu@uyeckoro MatTou0 
ruyeckoro Mpolecca, XOTA Ha NocweAyWOUNXx CTaWMAX 3ab0ueBAnHHA HM He HC 
KiIOUeHO UX H3BeECTHOe BO3ZACIICTBHe Ha CKOPOCTh HU WMHTCHCHBHOCTh ero pa3 
BUTHA. 

Hemenbuitii unTepec iMpeqcrapsAeT uccreqoRanue TeX HNNTepoTelTus 
HbIX pePAeKCOB, KOTOPLle CaMH MOryT ABUTbCA HellocpeycTREHHON OpHannol 
BOSHHKHOBCHMA MaTouormueckoro tpomecca. Bo-lepssix, culeqoBnano ycTano 
BHTb OCOOeCHHOCTH HHTePOMeCNTHBULIX peakIMii He Upu ob6mmx MaTosoriue 
CKHX Iipomeccax, a B YCJOBHAX IIpenMylecTBenHoro WopasKenuA Kakoit 
HOO DPYNKWNOUATBHO CHCTeMDI. 

B padore VM. I. Marxkoii usyaganuch uuHtTeponentusnbie peaknin mpn 1H. 
BelITepHiinoll HHTOKCHKaWUNM, Kak usBectno, eme B 1941 r. K. M. Borkosnin 
un B. H. Uepunrosckum Opinio foKasaHo, UTO BBeEACHHe B COCyALI Nepdysupye- 
MOM HeTIH TOHNKOrO KHWedyHHKa TOKCHHOB TatowkKn Drekcuepa compoBox: 
WaeTcH pedNeKTOPHLIMH PeakKIHAMH KPOBAHOTO aBIeHuA HM bIXaHuA. OTE 
HaOmiOfennA OLIN pacwiMpenbl B uccueqoBanuax A. JI. Ano u ero coTpyanu- 
KoB (1952). 

B pa6ote VW. Ii. Marxoit (1957a, 19576) 6ttn0 MoKa3aHo, 4TO y KOTICK, 
WpeqBapuTeIbHO NOABepriyTHX AU3eHTepHUHOM MATOKCHKAaAMU (TOKCHH Iia- 
noun Ilura nu @Maexcnepa), BBeqeHHe TOKCHHA B TONOCTh Hepdy3supyemoii 
KHIMeYHOH eT dashHoO MeHAeT peakIMH KPOBAHOTO WaBAenHA pM pa3zjtpa- 
7KEHUM XEMOPeLlCNTOPOB KHUIKH HAKOTHHOM. belo ycTaHOBseHoO, UTO ykKa- 
3aHHble H3Me€HCHHA HHTepOMeNTHBUbIX peak OOAZAHbI TOKCMUeCKOMY KOM- 
HOHeHTY J[H3eCHTepUMHOrO TOKCHHA. Oka3zaocb, 4TO NOBbIMeNHe Ty BCTBUTCIb- 
HOCTH XCMOpeeHTOPOB KHMe4HNKa HaOOMaeTCA IMMIb K TOKCHHAM MUKpoboB 
KHMeYHOH TpyHibl. JTO NO3BONAeT WYMaTb O 3HAYeHUM U3MeHeEHMK MUTepO- 
HenTHBHOU MMIyJbCalun B TeYVeEHUM JM3eHTeEPHHHOM MHTOKCHKAaLMH. 

B pa6ote VM. E. Tanenunon (1954, 1955a, 19556, 1957a, 19576), mpose- 
I@HHOH Kak B TepalleBTH4YeCKOM CeKTOpe NOX pykKososcTBom upod. M. B. Uep- 
HOPyWkKoro, Tak HM B AaOopaTOpuN NaTOmPUsNONOrUU, WOKasaHo, 4TO pedrekcs 
C xXeMOpelelTOpoB KelyOUHO-KuMeHOrO TpakTa Ha cepaye NO WaHHbiM 
JKT 3ameTHo wu3aMeneHbl DO cpaBHeHu C HOpMOl y GonDHBIX aTepocKnepo- 
30M Hy OOUbHEIX C PasIMUYHbIMH MOpaskKeHHVAMNH Key OUHO-KMMeUHOro TpaktTa. 
AnasloruyHbie JaHHble Obl MONyueHbl B OMNLITAX Ha 7KMBOTHIX B YCAOBMAX 
SKCIEPHMeHTAIBHOrO aTepockKepo3a,  IKCHePpUMeHTaIbHOTO MMOKapUTa 
M SKCHePHMeHTaIbHOW HU3KOH OOTYpalMOHHOM KuMIedHOW HeNpoXxoMMocTH. 
B cneyvaibHbxX 9KCHepHMeHTax aBTOPOM OHIO WoKa3aHoO, 4TO OAHUM 43 
akTOpoOB, TNOBHIMNAIOMMX HHTepOWeuTHBHbe pedeKchH B YCIOBHAX aTepo- 
CKlepo3a, ABIAeTCH xXoNecTepMHemun. AHanv3 KAMHMYeCKOrO MaTepHana 
NOKa3zal, 4TO pePAeKTOPHble BIMAHUA C XeMOpellenTopoR ery OUHO-KUIUeY- 
HOrO TpakTa Y HEKOTOPHIX OONBHEIX ATEPOCKIeEPO30M MOryT NpMHMMaTb y4a- 
cTHe B M@XaHH3Me pa3BHTHA aHiWHO3HBIX OoNel WM MHdapKTa MMOKapsa. 

Visnoxennne padotn UW. IW. Marcon u WM. E. Tanennnoit nokasanu, uTo 
OPW pasBuTHH MWaToMorMyecKoro COCTOAHUA MOTYT MMeTb MeCTO CHenudu- 
weCKNe H3MeHeEHMA TeX HHTeEPONeCUTHBHEIX pe@MeKTOPHHIX Tyr, KOTOPHle HaH- 
Oouee TECHO CBAH3aHbl C NopaskenHon Pusuvoorn4ueckoH cucTemoit. 





K oroit ae KaTeropiu uccueqoBaHHil, cauyeTeabcTBylomMx o6 yyacTia 
MHTepowenTHBHOTO KOMNOHeEHTa B PasBUTHU MaTowormuecKoro cocToAHHA, 
MO?KET OLITh OTHCCCH PAK paodor. 
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B mnorooOpashHhix CepuAX ONFITOB, MpoOBeeHHbIXx VW. C. Ceped peniikoBbim 
WeNblO USYYCUHA MeCXAHU3Ma BTOPHAHOTO TpaBMAaTHYeCKOFO TWOKA, ocoooro 
(IMA gacJy+KHBacT paspadoTanhaA HM OPNTHNadbHaA MOWCAb BTOPI- 
ro TpaBmMaTH4ecKoro Mona. Coyeranie WoporoBoro WAI MOATOPOrOBOrO 
is/[paxkenusA CoMaTHUecKCro adPepentuoro WepBa C BBeCHICM nenToia 
I TOKCOEMMGCCKOIL HKHJKOCTH B N30 PpOBaHHDIit eppy3iipyeMbul KapoTily- 
Hii Ky OoUeK COMpPOBOALaIOCh HOMeJEHHOM WOKOBO! peaKuell 1 CMCPTbIO 
upotuoro. Ecan we pa3ypaxkelite nepBa coueTatoch C BBewenleM yrKasane 
IX paspakureneit B ecHepBipoBaHHDlt Wi HOBOKANHN3SIUPOBAH bl Kapo- 
Imublii KyOOueK, WOKOBaH peakuiA He BOBHNKAaTa. 

B onptax B. B. Maproiniok u3yyuaiach poJib HHTepOWenmTiIBUbix pedseK- 
1B Mp rudorankemun (1906). Bresyenne OOMDINHX O03 WHCYINHA B COCY BI 
wTAM TOHKOPO KIWMCIHHKA BHIZLIBAO 3HAUHTeIbHOe CHHKEHIC YPOBHA Cam 
ipa Kposn. B ycaoBHAXx enepBalluu KMIWCYHO Wersmu, a Takske Wocse 00- 
\OOTKH PElEMTOPOR KUMIKIT HOBOKAHHOM YPOBeHb Caxapa NOCIC BBELEHNA 
TeTINO KMUKM HHCYIMHa H3MCHAICA B WpelesaxX MOPMaJIbHbIXx KomeOaHHil. 

Ilaxonen, 3lech ase MosKeT OLITL yNoMAHyTa M paoota O. C. Mepry-ropon 
M. A. Parnep (1955), oOnapyKuBinan pedreKkropHoe TOBDIINeCHIe RPOBA- 
oro JlABICHHA Ip BBE CUI peHHHa B COCY ADL HepPy3ipyeMbix IMOuKIt 
Kuuteduoi Uetan. ABTOpbl DpexquomaraloT BO3MO)KHOe YUACTHC BITOPO ped- 
CKTOPHOFO MATEPOLeNTUBHOTO KOMIOHEHTa B pasBITHH THMepTeHsuBitoro 
CTOANUA B NepBble MOMCHTHI OOpasoBaHtAA HM BbIAeTeMMA Pena B KPOBh. 

Ilon pykosoyctBom B. C. Pankuna na6opaTopid MpoBONTa HCCHeqOBanH A 
{TCPOLENTHBHOLO KOMHONeHTA B PasBUTHM dILMVTeMCuH, Henasno T. Ya3y- 
os, C. Bomnes u VW. Teoprues (1952) mokasann pebsekTopuy!0 Iplposy 
reOpuHoxoli ouuaencun, a VU. A. Cantos (1953a, 19536) o60cHoBan 9KCTIepii- 
elTabHo pedueKkTopHylo Hpipoxy MputayKa KHCIOPOMHO dH TenCHH. 
.BTOPhI ClpaBefIMBO CUMTAaIOT peduekcoreHHon 30HOM [1A aTeOpHHa cocy- 
ucTHe pellelTOpH B OOWACTH CepAla M Derkux, a AIA KUCTOpoAa — Peller 
Opbhl erkKux. 

B nmocaennee spema O. C. Mepxysosoi (1956a, 19566, 1957a, 19576) 
peqcTaBleHbl FOKasaTeNbCTBAa POM HHTepowenTUBHOrO peiekTOpHoro KoM- 
OHCHTA B BOSHUKHOBeHUH KaMOpHOH IKCHEPUMeHTAIbHOM STN IeICHH. Han- 
oOmee TOKABATCALHBIMH ABIAIOTCA ONBITH C NEPCKPCCTHEIM KpopooOpamenneM, 
orza rouoBa peyMnvenHta NMTAeTCA MpeMMYyeCTBEHHO KPOBbIO AOHOPA, 
octyl Ke CobOcTBeEHHOM KpOBM K TO.OBHOMY MOBry pelHIMeHTa MAKCHMAJIbHO 
arpyguen. Ecum noporopple 403hl KaMPOPHOFO MaCJa BBOMATCH B COHHYW 
prepiio pelunnenta (KapoTHAHbIC CHHYCHI JevepBUPOBAHhl) M HAaNnpaBJAIOTCA 
ero Moary, UpHnasKos onnseucuu uM BOOOMIe He HacTyiaet (80°/, oO bITOB) 
IM MMeet Mecto 1—2 npuctyna (20°/, onnitos). Horga me pasApaxkutTerb 
roll we ose BBOLMTCH BOexpeHHy¥ Beny peliMineHnta, BO BCeX ONbITAX TOT- 
ac pasBuBaeTcA eat cepusl npucTynos. dfecn QNMICHTOFCHHBIN areHT 
6 HonasaeT B MOBY pelMMHeHTA, a HALpaBUAeTCH Ha TO He CAaMOe COCYANCTOE 
‘elleliTOpHoe Nose, TO H aTeOpHH B ONBITAX [. Y3yuosa. 

B jipyroi dopme onpiTroB ObIM0 NOKA3aHO, YTO NOC TE npeqBaputTebHOW 
‘HYTPHIJeCBPaIbHO WHbEKIUMM HOBOKAMHA B NJeBpPaNbHY!O NOMOCTH BBEAC- 
[Me KAM@OPHOFO MaCJla HAM COBCEM He BbIsbIBACT O6BINHO BCeTAa Pi ITOM 
lONYYAIOUUXCA MPHMCTYUOK SNUACHCHH HA BHBEBACT 3HALHTCABHO ocmabJleH- 
ioe M gayepeKannoe HX npoTekanne. ITpeqBapuTeIbHbIe ONBITH C KaTeTepH- 
AalHel pasIUUHbIX OTJ[EOB cepleuHO-cOCYAMCTOM CHCTCMBI NOKasaTH, ITO 
lanOosbilee 3HAYeHHE B PasBUTUH KaM@opHoll 1 UNpAaMUOHOBOH sUMTenCHH 
IMceT pa3zqpaKeHHe peHCiTOpOB BepxXHell HWKHEM NOUOH BCHbI I HX YCTbA, 
| Takuce npaBoro upegcepsuna. Tak Ke Kak WB ONBbITAX VW. A. Canosa, ABy- 
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CTOPOUIAA Hepepeska Oonbuloro KOAMUeCTBA (j,0 13) 3aqHMX KOpeWIKOR we 
HOU M PpYTHOH OO1aCTH CNMHHOrO MO3ra HOTHOCTHIO CHUMana MWJIM 3Ha4MTeJIb. 
OCTaGIIa PasBUTHe DIOMTLeNCHH pi BHYTPHBeHHOM BBe,eHnHM Kamdopito 
MacJa. 

IIpunuintnasenad Bposmounocrp BO3NCHCTBUA Ha MHTepowentophl on 
JCUTOPCHHEIX arcHToB Ola MoKazatia B OIMLITAX ¢ Nepd@ysvelt KumWeqol mer. 
KOMIK WIA kaMpophl WH Wupamugona — O. C. Mepkyaospoit, aaa oKenun 
Xya-lyanom, ana KapAlasoda, Kap{MaMiana WM aMMONMiHbIX cocauueHnii 
3. WU. Trorpiomosoit. 

3. MH. Trotpomosoit 6ar0 TOKAZANO, ITO Tete pBAaMA KAPOTHNLIX CHHYC 
oOnervaeT YCOBUA AA BOsHMKHOBeHIA IKCHEPUMeHTaNIbHOH onMencu 
BHIZHIBACMOM BBCJCHHEM B OpraHH3M +*UBOTHOrO HAPaMUfona, WCHL 
HW AMMOUWHADIX cCcomeii. 

H3.1oeHNbe OMIT, KaK Ham MPeACTABIAeTCA, TOKa3bIBalOT HeECOMHeHIT 
yuactie WHTepowedtHBHoro OesyCIOBHOpepAcCKTOPHOrO KoMMOHoUTA B pa 
BUTHM OKCHEPUMCHTAIbHOW omMencun. SHagenue ITHX 4UMCTO AadopaTopub 
MAKTOB CTAaHOBUTCH OCOoentO OHEBHTHbIM, CCIM BCHOMHUTb, 4TO KIM Ge K, 
Ka3yHCTHKa JlaeT HeMaJlo IpumMepos, Korma HpHCTYUL amuencHuu y 4eoBer 
PasBIBaloTcA IPM HaIMYHH HaTOMOrHyeckoro oYara B KaKOM-HMOYAb BIyTpel 
HeM Oprane (Hallpumep, Ipw atnenqunure, aHeBPH3Me Cepyna HM p.), a Tax 
Ip TepanesrigqeckHx BOSTelCTBHAX Ha pellenTopHble MOH BHYTPeHHUX oO} 
ranob (pH IpoMblBAaHUM *KeayqKa, HamoKeHun TIIHEBMOTOPakCa, IPMMeHeHUA 
KIM3MbI We JUp.). 





Cpeyqm MHorux Bompocos, HOCBAMCHHBIX USyY4YeHHIO HeEPBHLIX MeXaHu3Mmo 
WaTOTOPH4eCKHX Tpomeccos, mpoOaemMa Hapko3a © AaBHUXx Hop Ipvssekat 
BHHMaHHe WoKoltHoro B. C. Tannuna. 

Mssectno, uro H. VW. Uuporos (1847) u W. M. Ceuenos (1860) seogun 
HapKOTHKH (Tepasii — spup wu Bropo — aIKOPOIb) B COHHYIO apTepm. 
TO HalpaB.lewiio K MO3ry HW OTMeCYaH pM 9TOM He HapKos, a CY AOpoK bl 
sppekt. ITH ONBITH TocmymnaH T€@PBbIM OCHOBaHHeM JIA Wpesmomonenu 
B. C. Tanknna o poun ped.lekTOpHOrO HHTepomenTHBHOrTO KOMNOHeHTAa B Me 
XaHH3M@ Hapko3a opranu3ma. [loyrsepaxqennvem storo caysKunn Mu KAM 
WeCKHe If DKCNEPUMeHTaAIbuble LanHble o Gomee OLICTpOM MW CHJIbHOM HapK¢ 
TH4eECKOM dpPekTe, BbI3bIBAeMOM BHYTPUBEHHBIM BBETeHMeM Ha PKOTHKOB NO Cpat 
HeHHIO C BBeLeHHeM ero B OeApeHHylO HM ake COHHYO apTeputo (Carkua 
Mucwr, 1946; Byxruapos, 1949). 

IIpumeuus metoquny NepPy3iu U300MpoBaHHol KuMme4dHOn etd, Ilan 
KHH Wap. (1955), B. A. JleGenesa (1957, 1958) moka3ann, 4ro rekcenan mu Mer 
TOTaT B KOHMCHTpayHAX, OOLIGHO IPMMeHAIOIINXCH B KAMHUKe (9—10%' 
OKASHIBAIOT MePBOHAYAIbHO CHIbHO pa3sjpakKaroulee Aelictane na HHTeporel 
TOpbl ¢ HWocreqyIOmMuM yrHerewvemM HX akTuBHoctu. pu znnterpuoit nepps 
31H KHMeawwon MeTsIM TeMH oHKe HapKOTHKAaMH, HO B KOHMeCHTpannAXx, 61u3KH 
K MAUPKYTUPYIOmuM B KpoBM MpH HapKose (2—10 mr%), xemopeyenropu Kr 
WMeqHUKa Woctenenno TepAloT cBolw Bo3sbyqumoctTs. B panbneiinmx onpra 
ObIIO NOY YeNO TOPMOMeHHe KOPTHKATbHLLX ABUraTeIbHbIX adPekTOB MH «CHOL 
TaHHOI JBUraTebHOil aKTHBHOCTU +MBOTHOrO pePIeKTOPHBIM WyTem Imp 
WeucTBUM OOAbUMX Fos rekcenana (100—200 Mr) Ha MHTepolentroph Kumes 
Huka. CaelyeT OTMeTUTH, 4TO pedbIeKTOPHOE TOPMO?KEHNe B ITUX BKCHEPUMer 
TAX HaOMOfatocb B 60% onttoR, Torfa Kak TOPMO7KeHMe Ip BHYTPHBeEHHO. 
BBeAeCHHM HabsOAanoch SesoTKasHO Kab pas Ha 3HAYNTeAbHO MeHBIIH 
AOsbl rekcenana — 10 mr. Han6onee npoctoe o6bacueHne 3TorO PakTa word 
OLITh aHO HCXOAA 13 WpencTaBAeHNil o TIPAMOM TOPMO3AIIeM jleiicTBHM Hat 
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THKa, MOLBOAMMOTO TOKOM KpOBH K HePpBHBIM HIETKAM MOTOPHOI! OO.1acTit 
‘PhI TOOBHOrO MoOSTra. Onnako 9TO He TOATBEPAHIOCh B CMeMMaIbhUbIX OIbI- 
x B. A. Jle6cnesoit. Ero Otina Npopepena Cepia IKCHEPUMCHTOB } y CJIOBHAX 
CUMYINeCTBEHHOTO KPOBOCHAGKEHNA TOMOBLI pelkuiMeHTa KPOBbIO jloHopa, 
Uk OMMO OMNCAHO JIA ONbITOB C H3yUeHNeM MexXalH3MoB IKCHEPHMCHTA J bHOI! 
uneucun. DlomyueHibie pesyIbTaTbt MoKka3aH, STO JUIUb B TpeTH 9KCMepH- 
sHTOB BBEeNHe TeKCeHala B COHHYIO apTepHi0 BbISbIBACT 1€3 Hayle bHOe 
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Puc. 2. Ounrt ¢ H307NpoBaHHOl Nephyset PomOBD! KoTa-pCHATAICHTa KPOBbIO 
KoTa-qonopa. PeuuwnHent bes HapKo3a. 


1 — Brerzenne 30 MP rekceHawia B COHHYIO apTeputo penunitenta MO HampaBenHio K MO3ry, 

9 — pHeneHne TOM mC BOAbl HapPKOTHKA B OeqpenHyro BeHYy PCUININeHTa. Ceepxy @Huz COKPa- 

MeHHA m. semitendinosus; KPOBAHOE DAaRTCHHNE, wixaHne, OTMeTKA Pas pPaxKecHHA enol Mo- 

TOPHON 3OHb! (Hmph O6osnayalwT paccTOHHHe M@MHILY KATYIMNKaAMH UNTYKTOPHA B CM) HW BRee- 

HHA HApKOTHKa; HYIeBAA JINHHA PTYTHOTO M HOMCTPa: OTMCTKA BPEMeHH (5 cek.). Cmpearots 
DorasaHo BBeLeHHe HAPKOTMKAa PeCHHNKMCHTY. 


‘OPMOKECHHE KOPTHKANLHHIX [ABMraTebHbIXx peaknnii. B oTHx ske yCuOBHAX 
SHYTPUBeEHHOe BBeJeHHe HaPKOTHKA NOUTH BO BCEX OMLITAX COMPOBOMaIOCh 
ITYCTIUBLIM TOPMOKCHHEM MbBITMCUHDHIX cokpamennit (puc. 2), XOTH Ip 9TOM 
303MO3KHOCTh NoMadqawuA HapKOTHKa K MOsry Oblua CBeweHa WO MHNIMYyMa. 

Ilpexpaputestbuble aHuble C KaTeTepu3zanheli pasIHyHbtx oOmacTelt cep- 
JeUHO-COCYAMCTONH CHCTeEMbI TOKAsbIBaloT, UTO Han6omee OTYCTHHBO TOPMO3A- 
Mee jeiicTBHe reKkceHasla Ha ABMraTebHuble pegmekchl BLIPasKeHo TPH BRee- 
HHH ero B BepXIOIO M HMAKHIOI ToOAble BeHL, NpaBoe WpecepAne, erouHyo 
apTeputio HW Ayry aopTH. B menbmeii crenent TOPMOKeHHe BbIPaKenO NP BBE- 
enum rekceHasla B rpyfHy! W Oproniityi sacTH aopThl i MOJHOCThIO OTCYT- 
CTBYeT NPH HH DEKLMM B OeApeHHy!0 apTepHio 10 TOKY KpoBi. OTH OMBbITH! C OONb- 
mei Woneii BEPOATHOCTH MO3BOAIOT pacCMaTPHRATh aPPeRTL, Wad/OAeMble 
Ip BBefeHuM TekceHalla, Kak peduekTopHple. 
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HeckoubKo nHbte pesyIbTaTH Ob Noryaent B. A. JTe6enesoit npu w31 
4CHHH Me€XaHi3Ma jlelicTBHA NeHtotasa. Ero IeHTpalbyoe WevctBne oKas: 
OCb CTOb *Ke CHABHBIM, KAK HM BIMAHMe Ha MHTepoueiutopyH. 

B uHoM mane mposozuaca anann3 KeHCTBHA HapKOTMKOB B pa6or 
O. b. Unpuucroro (1958a, 19586). B ero otstrax U3y4aIHCbh OcobenHocT 
ACHCTRIA pa3sbIX HaPKOTHKOB Ha MOHO- Hf MOAMCHHANTHYeCKNe pedreKToy] 
HbIe AYrH Welinoli M Woacuuunon o6sacreli CHMHHOTO MOo3ra. Orasanoct 
uTo OapOuTypaTH MpeumymectBenno yrueTaIu pediekTropnHyt neatenbHoct 
WOACHHTHOFO OTJeta CIMHHOrTO Mosra, a ypeTaH MU X1opanruypat — meiino 


ott ERS kee FTSTLTRLTERETEPT STORE TTIET SPATS FER YTS MST TTPO TTT? TET FSI TILL ILI INT IIIT SPF 





Pne. 3. Jleiicraue uapkoTuKos Ha MOHOCHHaTnyCccKHe pedrekcht weno uw no- 
HCHUHYHOH OGJlacTeli CHHHHOrO MOBra pH BHYTPMBCHHOM BBeCHHH NenToTasra (A), 
ypetana (6), xaopanosn (8). 


Ceepxy exu3: NOKTeBOoL pasrnOarenbunk pedsekc; KomeHHDbIit pepuekc; OTMeTKa BBeLeHHA HapkKo- 
THKa, OTM€TKA BpemMeHH (5 CeH.), 


oOsacTu. Takne HapkoTuKH, KaK sPUp, ITHAOBLI aTkKorolb x1Opalosa 
1O CBOeMY JICHCTBIIIO Ha CHUHHOMO3LOBbIe pediekch 3aHqaH TIPOMe?KYTOUHOK 
HONOMKeHHEe Mey OapOuTypatTamu, c onnoii CTOPOHHI, WH ypeTaHoM U xsop 
airiitpatom, ¢ pyroi (puc. 3). Bomee nogpobuoe H3yueune WeicrBud OapOuty 
PaTOB TOKasato, UTO PeHoMeH MpeumymectBennoro yrHeTeHu HMH pedsek 
TOPUDIX AYE, SAMPIKAIOMUXCA B MOACIIYHOM OTLeNe CONUNHOTO MO3ra, HOAD 
TAHCTCH B ONTOrCHe3e B BO3pacte 1—3 mec. NocTHaTambHOll HHBHIT. B ocuope 
STOO HABICHIA, ITO-BUIIMOMY, JeHatT HEKOTOPblIe OCodeHHOCTH Mpomeccor 
TOPMOAKCUNA Ha PasHbIX YPOBUAX CINMHOrO MOZra. 

Moko WyMatb, 40 PasBUTHE HAPKOTHYECKOLO TOPMOMeHHA Ipeanera 
BACT COOOIL C.TOMRUBT Mporece, ABIALOMLMIHCH PesysIbTaTOM Kak Hepumdepu- 
MeCKOrO JTCUCTBUSE HWaPKOTIKa wa MUTCPOUCITOPH, Tak H UPAMOLO BINLAHES 
CPO Ha WeuTpalbuyio HepBityfo cuctemy. Vaewpuntit pec otux KOMILOHCHTOT 
PABINYCH Bo PasBUTIOL PasAUIIbILX BILOB HapKOB8a, TAK IKE Kak pagvinuna £ 
TOWRA UX TEPCUMYIMLCCTBCHHOLO ILpILIOAeCHHA  B HepBHOH cueTeme. Borpoc 
CCAOAUACTCH CHG IL TEM, ITO B HacTOAuee BpeMA He UpeACTABIACTCH BO3- 
MOAKUDIM MCTOJUINCCKIL OTNUMPepe uu poBarh pe3yibTaT NWpPAMOVO BUHAY 
NAPKOTHUKOB Wa WCUTPbE OT BILNAHIWA MX Tra PcHeuTOPs, HMCHOILNCCA KAaAK B CO- 
CyMax MOBra, Tak IB ero TRANAX, 


OoOmeusseetno, ato B. CG. Paskuny Opnnagseknt wearnii pum padot, mo- 
CBAUICIHILIX IPUMeHeHHIO WOBOKauHa B eyed nolL 1 IKCHEPHMeNTaI buon Ipak- 
THKC I BUIACHCIHINO MeXaHusMa ero AcHcTBHA. 

B padore JI. JI. ityanonoit n A. fl. ‘1 powescxoro (1958) nokasano MHoro- 
oOpasnoe jJleiicTBue HoBOKaIAa Ha cepledqHo-cocyaquctTy!0 cHcTemy: pu BHy- 
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pHBeHHOM BBeeCHMA ero 3,0POBLIM M OObHEIM JOAAM HaoOmOMaeTcA cyHenHe 
( nocnenyloliee paciinpeHve KaNHIIApOB, Mawenwe KOMHOM TeMilepaTy PH, 
pare CHMKeHHe KUCIOPOAHOLO HaChIMeHHA KPOBH, He CBA3aHHOe C Hapy- 
qeHHem lerounol BeHTMIAIMH. Gonee eM 8B WosoBHHeE CryuaeB BBeAeCHMe 
joBOKanHHAa BLISEIBaeT TOBHIMeHHe KPOBAHOFO aBIeHHA B TeTeHHe 30—40 muH. 
Y OTHCNbHEIX OONE ABIX C HeyCTOHYMBLIM TaBeHheM HaOIOMaeTCA MOBHIIMEHHE 
rocueyHero Ha S—7 AHen. Ananornuunbe fable WonyueHbl WY cobak, mepe- 
rectuHxX paHee THMepToHMW: Y aTHX 2 KUBOTHHX C HOpMaJM30BaBINMMCA 
janueHHeM BReseHHe HOBOKAMHA IpHBeO BHOBb K AUTeIbHOMY TlOJbeMy apTe- 
JHabHOTO AaBeHHA. Kpome roro, B 9THX *Ke ONBITAX waOmOMaioch HM M3Me- 
leHvMe BbICIei HepBHOM eATeIbHOCTH SHUBOTHHIX — pacTOpMaKHBaHnHe mud- 
pepeHMpoBoK nocnenyromee TOPMOKeHHe cmioHootrenenua. Tlocaeqnne 
bakTb CTAHOBATCA B oommii pay CO MHOrHMM ApyriMu KIMHW4GeCKUMHH JKCHe- 
puMeHTabHBIMM nadsonenuamu B. C. lankuna 0 pacTopMa?KuBalollem neii- 
TBH HoBOKaKHa. Hak H3BeCTHO, B. A. Ilyeruanm (1956) 1 Il. M. Wanuenko 
(1955) Opio WoKasaHo, ITO BHYTpUBeHHOe BBeAeHHe HOBOKANHA cioco0HO 
NHOBh BLIZBATb yee CKOMMCHCH POBAHHOS WaTomormueckoe COCTOAHHe WeHT- 
paspnon HepBHOM CHCTeMEI (nape3H, TapamH4ay, snMercHus). 

A. fl. ApomesckuM Ha KpowHKax 4 cobakaX MCCIeLOBAaIMCh BIMAHHA HOBO- 
Rava Ha COCTAaB KpOBH H KOCTHOTO MOBTa. Ysxe B WepBbie wach Woce BBRE- 
JeHnA HOBOKAaMHa HMeeT MCCTO jleiikonuTo3s, Oomee BLIpPAKeHHAH y *KUBOTHEIX 
¢ leHepBH poBaHHbIMu KapOTHAHEIMH CHHYCaMH WIM © jeHepBHpoBaHHon cese- 
senKol. B mocarenyromue > 4 ywepmenu wocse BBeAeHHA HOBOKAHAa y yacTH 
KUBOTHDIX OLINO WOMyUeHO BOspacTAaHHe KONMUeECTBA IPHTPOUHTOB M MOBbITTE- 
une cojepsKaHiA remMormoouHna, He CBA3aHHOe © yCHJTCHUeM TIpomeccoB KpoBe- 
TRopeHua. YKasaHHble M3MeHeHuA reMOrioOuHa HW KOUMYeCTBA OPHTPOUMTOB 
He WMC MecTa B OWbITAX Ha JKUBOTHEIX © eHepBUpOBAHHHIMM Ka poTHANLIME 
cnnycaMit. 

HecmoTpA Ha OrpoMHy!0, B OCHOBHOM KINAHYeCKylO, WuTepaTypy 0 NO- 
BO]Ly BHUYTPUCOCYAMCTHIX BBeAeHHH HOBOKauHa, WO CUX Mop veT CHCTeMAaTH- 
yeckoro HCCeLOBAHMA O BIIMAHMM BBeeHUH HOBOKaMHa B pasiMunble yuacTKH 
cocyyucToro pycia Ha peat WBuraTeIbHOrO abalMsaTopa. Tankoe u3y- 
yenue uposenento H. LP. 2umopoit (1958). Ona Hadmfata TeTKOS 3MeHeHHe 
1WHaMHKH MOTOPHOM XpoHakcHM Heli poxupy pruuecKkux 6ONbHEIX B YCOBHAX 
BHYTPHCOCyANCTOrO BBe/CIIMA woBpokantta. Hpome Toro, B OMbTAX Ha 1a pKO- 
THSHPOBAHHbIX KOWKAX H. T. Bumonad w3yyasa waMeHeHHn pediexTopHou 
BOBOYAUMOCTH ABHTaTeTbHOTO alifapata, KpoBAHOroO faBleHnuA HM JLbIXaHiA 
occ BBEACHIIA HOBOKANHAa B PasHaithle yaacThn cocyqueToro pycla, Oxa- 
ganoch, UTO pesybTAT BBeACIITA HOBOKALHa BABNCHT Kak OT MecTa BETCHA, 
TAK HM OT BBOJUMOM KOHWeHT parti. Brytpinennoe BBeqenve GOJIbINHX KOH- 
HeuTpamuit WOBOKAIITA conponorkKyaeTcn B CobINMHCTBeE OHTOB OLICTPhIM 
majiennemM pesrekTropioll BOBOYAUMOCTH J[BTATeAhUOLO anmapata H MOUH- 
SKCHHCM KPOBAMOLO FABLE A, BHYTPHKAPOTHP Oe BENCH HTL ARO BBeCHHE 
8 Gepeiitylo apTepHio Tepe ho BLIBbIBAeT CHaAUAaATA NOBHILTICHHE BosO0Yy/LUMOCTH 
BUraTeIbHoro aliapaTa i HeOOILbIUON TpeccopuLll adpekT U JNM 3aTeM 
uMeloT MecTO Jietpeccopiiple peanut (pic. 4). 

Tlpu mpiumeucituit MaJtbix KOMLeHTpaMii HoBoKaltia Yate MMe MeCTO 
CTUMYAUPYIOUe BAHIA. VUsmenenua pedsextoprol BOBOYJ{UMOCTH JABH- 
raTeAbloro alliiapaTa, KpoBsNoro Mawsewys HW JLIXaHMA He Beeryza MAYT Wa- 
paiesbuo Kak TO BpeMeHH, Tak uno 3guaky. Hak WB KAMHIYeCKHX HaOJ10- 
nennax J. Jt. “Rnanosoii u A. fl. ApomtescKoro, oOpatlaet Ha CeOA BIUMAHHE 
8 ompitax H. TF. Sumopoli ALUTebHOCTP H3MeHeHHA PYHKMN Hoce BHYTPH- 
COCYAUCTHIX BREACH HOBOKAIHA (no 2 “acos). 
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Vicxoga us o6nmeussectuoro alecTe3upylomlero pelicrBua HOBOKaHHa, 
a TAKKE Y4NThIBaA paHHbte B. A. Jle6eneno% o BercoKoii 4YBCTBHTCbHOCTH 
XeMOpellentopos KuWeYHuKa kK ManKIM AO3aM HOBOKaHHa (puc. 5), B. C. Paz- 
KMH CHHTadl MaCCHBHYy!0 neadpepentrannyo MHTe€POMenTHBHEX OoNelt BeyLYOUMMM 
dakTOpoM B Mexanu3me eUuCTBUA HOBOKanHa. 


a a 7 a 12340 8520 
25 


I, 


2920-92 20 
200 





Puc. 4. Bananne BHYTPHCOCYAMCTHX BBeTeCHHIi HOBOKaHHa Ha 
pedaektopuyto BO36yAUMOCTH ABHTATeCIbHOLO altiapata, KPOBA- 

HOC WaBJcHHe HW hIxanne. Kourka OJ, YpeTaHOBLIM HapKO30M., 
@ — Bpeyenme 3 Ma {%-ro HOBOKaNHAa (30 Mr) B Vv, femoralis; 6 —prene- 
HuC TOH Mie HOShl HOBOKANHA BR art. feimoralis. Csepxy enus: MHOrpamMMa 
Mi. semitendinosus; otmerka Paantpawennn m. tibialis ant (yugpu o6o3- 
HaAYawWT PpaccronHne MORLY KaTyuikamnu HHLYKTOPHA B CM); apTepNanbnoe 
KPOBAHOC 2aBsieHKHe; AHHHA MCXOQHOrO YpoBHyH KpOBAHOrO RaBeHHA; JLbI- 
XaHHe, HyNenan AHHNA AIA PTYTHOTO MaHometna: OTMCTKA BPemMeHH 

3° C€K.) H oTmetkKa BBCLeCHNA HOBOKAaHHA. - 


Muorouncaennie KIMUAYeCKHe HaOJIOMeHHA, a TaKKe OBITE A. byxtna- 
POBa H W3i0KeHHbIE BITE SKCUeEPUMeHTalbuble dato H. YP’. SUMOBOH, 
B. A. Jle6enesoii, O. C. Mepkyaosoit, U1. C. Cepe6 penuuKosa CBUCTEILCTBYHOT 
O PasIMaqnH B peakNMAX opranu3ma na Bpenenve OMHOFO M TOTO Ke BeIecTBa 
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Ae BTOFO paslpayxkHTe1A BLIZKIBAeT 3HAYMTeMbHOe TOPMOMKeEHMe KOPTAKAIb- 
sro pBuratTerpuoro opdekta HW KOMeHHOrO pedslekca, Tora Kak BBeenHe 
‘o B GepeHHylo apTepHio COMNpoOBORAaeTCA MMIMIb OUCHb cua6hIM TOPMO3IbIM 
pbbextom. CrcenwanbHbimit olbiTaMa C Mepepe3koH CHMHHOTO MO3ra, BBese-- 
aem 20%-to pactsopa NaCl 8 rpygny aopry i Nepdy3ven 4301 pOBaHHbIXx 


age 


ma 
60 


ii 





Puc. 5. Baenemne 10 y a 20 y alleTHaAxoaMHa B COCYAH KUHII- 

Ku jo (1, 2, 3) Ha done (4, 5) u mocue (6, 7) HeppysupoBa- 

HHA KMIWUeCUHOll NeTIu HOBOKaKHOM (100 Ma) B KOHWeHTpalHn 
1.5 mr%. 


Ceepxy 6HU3! KPORBAHOe DaRnwenve, JINHWA MCXOAHOTO YPOBHA KPOBA- 
HOrO JAaBIeCHHA, WbIxanne;, HyseBaA SMHWA DIA pTyTHOTO MaHOMEeTpa, 
OTMeTKa pa3uparkeHHA; OTMeTKA BpeMeHH (5 CeK.). 


TYACTKOB COCYANCTOTO pyC.la ObIIO WOKasaHO, ATO aHHaH peaki{MA ABINETOH 
EZYILTATOM pePAEKTOPULIX BAHAHHM C pelleTOpOB KPyUHbIx BeH cepAna 
{ WerKUX, a He CleqCTBUeM UPHMOTO AeHCTBUA BeMeCTBA Ha WeHTpadbHyto 
iepBHYy!O CliCTeMy. 

IIpu BHyTpHKapoTHHOM BBe_eHHM YHilepTOHMyecKorO pacTBopa Obra 
lonyueHa CMeliaHHaA peak Kak TOPMO3HIaH, Tak M CTAMyJMpylomas 
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(puc. 6). Asrop cyenan MepBy!o MOMBITKY TOMOlITH K aHaAMsy aTOTO cCyMMap 
Horo adekta. Okasaiocb, 4TO BBefeHHe BelllecrBa B Hapy?KHYIO COHHYK 
APTepHIO CONMPOBOMK[aeTCA IMMIb CTHMYIAMUNe KOJeHHOrO pedsekca, TOraa Kal 
pu BBeseHuN B OOMy!0 CONHYW apTeplio HIKE KapoTHAHOTO CHHYyCca Np Mepe 
BA3aHHOM Hapy?KHOH COHHOM apTepuuw oObl4HO MMeeT MeCTO yrHeTeHve BH 
TaTeIbHHX peakWnii. CremmaibHble ONbITHI C KaTeTephH3alvell pa3JIM4Hb 





Puc. 6. Banuanne puytTpncocyfuctTEx BBefennit 20%-ro pactBopa NaCl na Konennniit ped 
AcCKC, KpOBAHOC JlaBeHMe MW AbIxaHue. Komka Hox ypeTaHOBBIM HapkosoM. 


i, # — Brenenne 1 Ma 20%-re NaCl (200 mr) B v. femoralis; 2, 3 — BBegeHne Tow +e 1WO3bI NaCl B art 

femoralis. Ceepxy eHuus: KONeHHHIA pedreKc; KPOBAHOe 7ZaBAeHue B COHHOLI apTepuv; JIMHHA UCXORHOr 

YPOBHA KPOBAHOTO WaBJICHHA, WbIXaHhe; HyJleBan JIMHHA WA pTyTHOrTO MaHOMeTpa; OTMeTKA BBECHM 
BeuIeCTBA, OTMETKA BPeMEeHH (5 CeK.), 


HONOCTeH Cep{Wa MOKAasbIBalwT pa3IW4Hy!O YYBCTBUTeABNOCTh perentopo) 
aTUX HOTOCTeH K THMNepTOHMYeCKOMY paCTBOPy MoOBapeHHoil CoM. 





Bee bounce n3qoKenube paboTn ray6oKo cBxA3anb Mery coboil ennno) 
Mjleell — Hjleeii UONCKOB B pasAH4bIX MaTOMOrWueckHX COCTOAHHAX HepBHbL 
Mexatn3mMon, uTo B. C. Parkun cantar riasnoil saqayeiit cpoeii paboth B ob 
mactH natodusnotorun. Ham mpeqcrapiAerca, To KOMIeKTHBY JaGopaTopH 
3a OTH FOAbE yatOCb HaKONNTh B OTOM HallpaBrennll pA HOBDIX (baKkTOB 
BAGKUDIX HW WHTCPCCHBIX KAK JWI KAWHUKH, Tak HW JL KOpTHKO-BUCHepatbuo) 
PUZHOOrHN WH TaTosorun. Upupeyem daktTh, uMeroue ¢ naleii TOuKM spe 
HHA HanOombuIee 3HaYeHHe. 

Llopasuteibuo MpHHUMOHatbuoe CXOACTBO N3MCHeHMil pasINIHbIX HUATepO 
CHTHBUBIX Oe3yCNOBHLIX pedsCKCOB B YCOBNAX pasBUTHA CaMbIX pa3zHo006 
pa3sHbIX TWaTOMOrHyecKHX peakWHil (MapKo3, LHMOrivkKeMHA, TrHilokCeMHA 
HOHM3Upylowladt pakwalMa, IKCMepHMeHTAAbULTii aTepocksepos, o9KcHepN 
MCUTaIbHaA JHU3CHTCPHNHaA MHUTOKCUKalWWA HW Ap.). BecbMa sepoarno, ut 
8TH HecnemudiaeckKie H3MeHEHHA ABJIAIOTCAH COCTABHEIMH KOMTMONeTAaMM 3a 
MUTHO-PUZHOMOTHYeCKHX ABIeHHIT B moHHManun VW. II. [asnosa. Cxoycrs 
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ABMeHCHHi MHTepOWeNTHBHHX Ge3sycNoBHEIxX pedeKcOB CBAeTeIbCTByeT, 
10-BIJJMMOMY, O @/[MHOM MeXaHM3Me, JiestalleM B OCHOBe 9THX H3MeHeHUH. 
Vibi HMeeM B HaCTOAIIee BPeMA JIMIlb HEMHOTOUNCIeHHbe, OMHAKO COBEPMeHHO 
yOeMTeIbuble aHHble 06 HW3MeHEHMAX B HavaJIbHOM 3BeHe BTHX peseKCOB — 
8 CaMUX HHTeponenTopax (OULITH Cc Hepdysueil). O mpoteccax Ke, pasbirph- 
BalOIMXCA B IeHTpasbHO HepBHOM CHCTeMe, a OHH-TO HM ABJIAIOTCA, MO-BUAK- 
MOMY, PCHIAIONLIMM, MOKA MO?KHO CTPOUTh IMUIb TpeATOMOKeHHA, YAUTHIBAA 
DA), JAHHEIX JUTepaTypH WM COBpeMeHHDIM ypoBeHb pa3sBUTHA Heli popu3Hos0- 
rum. BecbMa BepoATHO yuacTHve peTHKyJApHOH CyOcTanMuH B pasBUTHH 3TUX 
Hechenmpuyeckux asoBbiX H3MeHeHHH HHTePOMeNTUBHBIX pedJeKCOB. 

Pay naronormuecKHX COCTOAHMM (UIOK, HapKo3, dMWencuA, OTeK Jerkux 
H Wp.) MOryT pa3sBMBaTbCA BCAeACTBMe UpemepHOH CBepXCMAbHOH MNTeponen- 
TMBHOK cTHuMyasuHM. Bo BcAkoM Ciyuae 6e3 yyeTa pOIM UHTepolenTMBHOrO 
KOMIOHCHTAa HeBO3MO;7KHO BCeCTOPOHHee HM ToWHOe HOHHMaHHe MaToreHesa 
gabonepania. HKaskqoe “yskepoquoe BelleCTBO, BBOAMMoe B OpraHusm (Hap- 
KOTHKH, TOKCHHE! MHKpOOOB, SMMeNTOTeHHEIe BellecTBa HM j{p.), OKasbiBaeT 
BIIMAHHe Ha MHOrTOUnCeHHbie pelelTropHble alilapaTbl, CyllecTBOBaHHe KO- 
TOPIX BO BCeX BHYTPeHHUX OprahHax AoKaszaHo B HACTOAIMIee BPeMA OFPOMHBIM 
KONMUeCTBOM MopPonorMuecKHX U @uUsKoNorHyecKHx padoT. MecTo BBezeHMA 
BeINeCTBA B CepeC4uHO-COcyAMCTOe pyCO, MepBoe pellenTopHoe Nowe, Ha KOTO- 
poe BelllecTBO jelicTByeT, HrpaeT pemarlollyio poOIb B pasBUTHM peak Op- 
rani3ma. He TompKo vy Ke pOWHbIe OpraHH3My BelllecTBa, BBOAMMbIe B Hero H3BHe, 
HO MW MoBbIUenNoe cofepsKaHve B KPOBM BelleCTB, CBA8AHHBIX C HapyiieHiem 
pa3sIH4HbIX BUAOB OOMeHa (rHMOKCeMBA, XOJecTepHHemMnA, PMnOriukKeMisA), 
MO}KCT OKABbIBATh CHIbHOe BJIMAHMe Ha pelleHTOPL! BHYTPeHHHX OpraHosB 
MH TeM CaMbIM y¥aCTBOBAaTh B PasBHTHA MWaTOJOrult. 

Becbma HHTepecHbl M Ha NepBblii BarIAA, OMIT MOMeT, HECKOIEKO NapaoK- 
Cambubie dakTel, mwosysennpre C. C. Mycamuxonoli u A. H. Apomesckum, 
0 MeHee BEIPaKeHUbIX H3MCHCHHAX MHTePOUCHTUBHEIX pedleKCoB Up Bosten- 
CTBHM HOHM3Upylollell paqtalul IMWb Ha TOuOBYy *KMBOTHOTO NO CpaBHeHHlO 
C TAKOBBIMNH 3Ke H3MeHeHHAMH Tip oOmem o61yyenun. Anamoruunble WanHble 
HMeIOTCH UB ANTepatype. B oToM 2Ke HallpaBJIeHHH AAyT UM anHbre B. A. Jle- 
Senesoit u O. C. Mepkyanosoil o Gomee CHIDHOM MaTOreHHOM BOseNCTBUN He- 
KOTOPHIX BelllecTB (rekceHana, KaMPOPHOFO MaCwa H NMpamijoHa) Ha penel- 
TOPE OpranoB rpyAHO!l MOMOCTH Mo CpaBHeHHt0 C HeNOCpeACTBCHHEIM BANAHHEM 
UX Ha WeHTpasbiylO HepBHY!O CHCTeMY pH HosBeAeHHH 0 CocCyANICTOMY pyCc.ly. 
Maslo MO?KHO CKa3zaTb B HACTOATIee BPeMA TO MOBOJY MeXaHH3Ma 9TOTO ABTE- 
wud. Darth Monster, remaTo-one@aimeckiil Oapbep HrpaeT 3j[ech pewlarolty}o 
ponb. Hukakoro COMHCHHA He BIBbIBAIOT PCPAEKTOPHHe BANANA C CepedHo- 
NCrOUHOL OOTACTH, WHTHMHEiliad CBA3b 9TOIL pedseKcorenHoll 30ubI C ABH- 
raTCAbULIM AaHaJIN3aTOPOM, BOSMO7KHOCTL TOWyYeHWA PAyOOKUX MaTOMOrH- 
YCCKHX HapywWeniit AKTHBHOCTH JBUraTeIbHOrO alllapaTa Kak Mpit UpesBEl- 
waillO CIJIBHOM pa3ipasKkenut oToit pedseKxcorenHOl 30HbI, Tak MW pH 
BLIKJIOUCHHIT MOCTOAILIO Tehyulell C Hee HMIMTyJIbCalii. 

Virrepecu daxtu, noayyenupte H. PT. Sumopoiit un 3. WH. TrotpiomoBoli, 
© Gonece CHADHOM I MpOAONLHpOBaHHOM pa3sBUTHH MaToOdornyeckoro Npomecca 
B YCNOBUAX JleHepBAI KAapOTHANBIX CHHyCoB. AHaornunble Jane UMewTCA 
HB auTepatype. JlocTaTOUNO BCTOMHNTS H3BecTiIbIe onbITH JleTHeEpa (Lat- 
ner, 1938), H. A. HpomescKoro HW Apyrux aBTOpOB O pa3sBUTHIT aneMuN pH 
Henepbaliil KAapOTHAUbIX CHHYCOB, O JIMTCIbHOM TOBBIWeHHH RKpOBAHOPO 
Mawes B OTHX wate youoBANX. Takum o6pas0mM, mocToAHHaA caabaA He- 
WpepbiBiad UMMyAbCALMA C ITO BaKHelimel pediekKcoreHHOl! 3011bLl KAKHM-TO 
o0pa30M, Il0-BUJUMOMY, Y4aCTByeT B CO3MaHHU 3alMTHBIXx peakuHit opranisoma. 
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C apyroii croponsi, qanuue MW. C. Cepe6penunkosa o Bo3amoonnocTH Moy 4e- 
HINA UWOKOBLX peak Up BOsselicTBHM Ha pelenToOps H307npoBaHHoro Ka- 
POTHMHOPO CiiHyca, a TakxKe PA ApyruxX AanHbIX WMTepaTypL, nanpHmep 
O PpasBHTHH MPHCTYNOB dIMIencHn Ip MaCCHPOBaHHOM OXHOMOMeHTHOM BO3- 
AelicTBuN Ha pelentophl KapoTHAKoro cunyca (Kpeiinanep, Mapnnecko u 
PAA Apyrx), CBUeTeILCTBYIOT O TOM, 4TO 7Ke Te CaMBIe pe@iekTOpHbic Me- 
XAHH3MELI Tp ApyruxX yCOBNAX MOryT OLITb OTBCTCTBCHHI 3a CosaHne natTo- 
JOYHYCCKOPO COCTOAHUA oOpralsMa. Buptilen3snomenHble dakTb, Kak HaM 
MpeNCTABIACTCA, ABAAIOTCH Xopolieli HAOCTpaluell sTOH TOUKM speHuA 
B. GC. Pankuna. 

XOYCTCA HaeATbCA, UTO pasBuTue noel C. B. Tankuna u MpowosKenMWe 


paboT, layaTbX Up Hem OyyeT AyumMHIM TaMATHHUKOM 9TOMY TalaHTJIHBOMY 
yueHOMy. 
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KR ATMAJIH3Y MEXAHM3MOB HIOBPEJKIEHHA 
YCJOBHOPE®IEKTOPHOM O®YHRUAM WEHTPAJIbHOW HEPBHOL 
CUCTEMbI NPY JEMCTBHM MVOHM3YUPYIOIVETO 13J.Y VEHUNA 


H. M. TOPBYHOBA u H. A. POKOTOBA 


(/Ta6opaTopHa HeBpo-dusnonormuecKux mpoOmem. Sapenyrouni — |It. M. BerKop| 





K nacrosmemy BpemMent HakonMsoch OrpOMHOe KONH4eCTBO MaKTOB U3 06- 
TACTH BIWAHMA HOUMBHpywllell paqwanun na dyAHkKYMH HepBHoOit cucTemu, 
upiuem Ooubulad wacTh HX KacaerTca ycoBHOpedseKTOpHOH dyHkuNH. Bos- 
HUKMNaAA BCIeCCTBHe 3TOTO HeOOXOAMMOCTE B OOcyxKTeHUM H CUCTeMaTH3alnii 
NOMy4eHubIX PakTOB Halla CBoe OTpaxKenHe B Dpopemenun WIM pOKUX CoBe- 
Mani, MOCBAICHHEIX WeIMKOM HAM YwacTIaHO upoOseme latopusnosorun 
YCIOBHEIX pedleKcoB upH jelicrBuH HoHM3aNpyroulell pagnayunn. WM see sxe 
AO Cero BpeCMeHU HET CKOJBKO-HUOYAb TOUHOLO TpexCTaBIeHHA O MeXaHM3Mme o- 
BpeKReHuA PYHKUMH HepBHOM CUCTeMBI Up AelicTBAM MOHN3Npyromero U3sy- 
TCHNA, BTOM THC1e MO MeXaHH3Me NOBpeKJeHHA yCNOBHOpedAeKToOpHON pyui- 
nuu. /lymaerc#, 4To UpH4nHE! aTOrO eHKaT B TOM, 4TO SKCHeEPHMeCHTaJ buble 
HCCAeAOBAHNA B ITO OOMaCTH pM BCeii UX MHOrO¥NCeHHOCTU He MaloT BO3- 
MOPKHOCTH COCTABMTh WelocTHOe MpesctaBlenve 0 MpwunHax uM HanpaBren- 
HOCTH MaTOJOrHuecKuHx CyBuroB. B KayecTBe HOMONBITIHbIX KMBOTHEIX HCHOND- 
ayloTcA Tony6u (Buptoros, 1957; AGgzynaun, 1958), xypu (Muuaes, 1954; 
BupwoxKos, 1956), xpscer (Copmenesa, 1958: Xosak, 1958; [pados, 1958: 
Mukaamescknii, 1958, u ap.), Kporuxu (Meepcon, 1958; Memepcruit, 1958), 
coOakn (Maiiopos u gap., 1949; Jlomonoc, 1953, u ap.). B To xe BpeMa u3sBecTHO, 
4TO IpH COXpaHeHuM YHMBepCaIbHOCTH NpHHwwa BpeMeHnol cBAsK pMHA- 
MHKa YCJIOBHBIX PePMeKCOB y pasHIIX +KMBOTHEIX HMeeT CBOM OTAMUMTeEHBHEIE 
yepTb (buptoKon, 1948; Boponun, 1952, n ap.). 

Jlajee, Ipumensiotca camble pasHooOpasnble BUALI ycnOBHEIX pedsex- 
COB: NHIMeBLIe, OOOPOHHTeIbHbIe, CeKpeTOPHBIC, ABHraterbubie. A Me?K]Ly TeM 
H3BCCTHO, MTO AMHAMMKA [a3MYHBIX YCNOBHEIX pedieKcoB fake y oNoro 
H TOPO 3K FKHBOTHOTO MOsKeT OLITE pesKo oTuM4HO (Kpacyckuii, 1955; Bur- 
KoB, 1906; Basunosa mu gp., 1958). Haxonen, NPHMeCHAIOTCA BCEBO3MOKHBIe 
BULB] BO3KeliCTBHA, Bapbipyerca ux MHTeCHCHBHOCTb, MeCTa IpuoKenuA U 
oOiiee KomnuecTBO (03a). JI nanason TIPHMeHAeCMEIX B 9KCMeEpUMeHTe 103 
KoNeOeTCH OT JeCATLIX ONel peHtrena mo THCAY pentren. He ropopa yike 
O HeTONYCTHMOCTM CpaBHeHMA MevKy CoOoli MaHHbIX, NOMYYeHHBIX IPH CTO 
MHorooOpa3Hbix MeTOAMYeCKUX YCJIOBMAX, XoUeTCA oOpaTHTb BHMMaHMe Ha 
Aba rpyOblX OKCIepHMeHTAIbEIX Impocueta, AOMWyCcKaemMbIx B CBAB C BOIIpo- 
COM 0 Ho3ax Haatyuenna. Hekotoppie astropy (Maiiopos u up., 1949; Jlomo- 
Hoc, 1953; Munaes, 1954; [pados, 1958, u p.), W3yyan yCrOBHBe pedackcnr 
Y *RUBOTHBIX, UPUMeHAT OOyueHMe MOpAyKa cCoTeH HM THCHY peHTren. 
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3 paOoT MaBJOBCKO UIKOAbE H3BeCTHO, CKOJb UYBCTBUTeIbHa YCAOBHO- 
epdieKkTOpuaA PYHKIA WentTpatbuoli HepBHOil CucTeMbI. YCMOBHDIL pedseKc 
O}KCT H3MCHHTLCA OT HOCTOPOHHeroO 3BYKa, OT H3MeHeHHA OCBeIeHHOCTH 
TOMY NOJOOHLIX MasellmHx BosselictBull. W3apecTHo Take, UTO NOHM3NpyW- 
(af paknaluaA B OONbIMIMX WO3aX BLIZbIBaeT rpyOble Mopomormueckne H3Me- 
CHINA B TKANHX, 3a007eBaliNe I WasKe CMepTbh *KUBOTHOrO. B atTHx ycaOBHAX 
6 DO OOHO AH M3yY4CHHe BIMAHHA paqualun Ha yCAOBHOpe@dIeKTOpHy!0 PyHK- 
HIO HCCeLOBanHIO yCuOBRHOrO peduleKkca Ha TEPMHYCCKHH paskpaxKutTelb Np 
Kore TAaATPHO AamMMmol? Secb, Ha Hall B3rA, JesKUuT NeCpBEI Wpocuer 
2CHeLOBaTeLell, MpHMeHHBINNX JIA W3yueHHA TOHKOH HW XpyNKoll PyYHKWMH 
oyOoe NoBpeKjatoulee Bos elcTBHe. 

Bropoii WpocueT KacaeTCH OTHOMeHMA UCCAeMOBaTeell K PONY YCAOBHBIX 
apaekcos. B ompitax ¢ H3s1yueHHeM H YCJIOBHBIMU pedlekcaMu, Kak WpaByso, 
CT KONTPOMbUbIX KHBOTHEIX. HOHTpPOJIeM 3fCCb CJysKHT COCTOAHTe yCOB- 
LIX pedsekcoB JO UpHMeHeCHHA BoO3selicTBHA. Hasastocb Obl, UTO 3/\eCb OCO- 
€ BHUAMAHHe JOJIKHO ObITh yJleeHO JHNaMUKe YCOBHDIX pePMeKCOB BO Bpe- 
eHH oO OONyYeHNA, MOCKOAbKY Tocre{CTBHA OOMyYeHHA H3yyualoTrca Wan 
wIbHOe BpeMA. ONaKkO B TOAaBAAloMeM OONbIIMHCTBeE MCCIeqOBRANM MpH- 
OMATCH WaHUble 3a O AM UH OMIT (0 OO yYeHHA, Tora Kak Tlocue oOyyeHnA 
3yuaeTCA, Kak WpaBuslO, WHHaMUKa yCHOBHBIX pedJeKCOB Ha IIpoTAKeHHM 
eCKONbKUX MmecatesB. Ilpocuer tem GOoslee rpyOblit, vem © MeHbieH o30i 
3IYUCHHA HMCeT Te0 UCCIe_OBaTeAb, WOO B ITOM CJLy dae FOCTOBEPHOCTh Nody- 
CHIIbIX CUBHFOB WeIHKOM 3aBUCHT OT TpefeuoB KoueOaHHi dona. 

B name padote cyciaHa NOULITKA JaTb aHaAIH3 HEKOTOPHIX NyTell MOBpexk- 
CHHA yCIOBHOpedseKTOPHOH PYHKWHH Up FevicTBUM HOHU3Hpyloulel payHa- 
un. [pu syr6ope mytTeil d9KCHepMMeHTaIbHOrO HCCIeOBAHHA Mbl PyKOBOH- 
TBOBAINCh Clefsylomei padouveli runote3oi. Mnt JonycTuiH, uTO MOHH3Upylo- 
jee H3yucHHe B UpesBElyaiiHoO MaJbIX 08aX MOET ObITh areHTOM He NoBpexK- 
alollluM, a pasjpaKaionumM. Mb ucxXoZH Np STOM 3 aHatoruH C FelicTBHeM, 
allpliMep, BLICOKMX TeMIlepaTyp — O*KOr WadNbHOW MaMMow NoBpe*Kaet 
1oOy!0 XKHBYIO TKaHb, Ip YMeHbMeHHH Ke MHTeEHCHBHOCTH TeNMIOBOrO BO3- 
eiicTBHA 20 40—45° umMeeT MeCTO TeNNOBOe pas—pakKeHne WM, KaK TOKa3saHo 
NaBIOBCKOH WKOTe, TAKOe pasiparkeHve MOMKET CTATL YCIOBHEIM CHTHAJIOM. 
{Lt WONyCTHAM Janee, 4TO B CJLyYae H3MCHEHUA YCIOBHEIX pepIeKCOB pH Jeli- 
TBM pagMalwi MOryT MMeTb 3Ha¥eHHe, NO KpaitHell Mepe, Ba akTopa: 
) MpAMOe MoBpeRKAariollee (pasqpaKaionlee) WelicTBMe payMaluu Ha CTpyK- 
ypbl W3yy¥aemoro ycoBHOrO pedekca u 2) KOCBeHHOe BAMAHMe Ha JMHAMHKY 
CAIOBHLIX pedseKcoB, He TonaBmuX B 30HY IpAMOrO TopakeHHA, yepes 
apyWeune MpoTekaHuA WoBpeskKMenHOro HOHMsalMell peduexca. Hakonen, 
Bl JONYCTUIM, 4TO DpMunnHa W3MeCHeHHA WpoTeKkaHHA yCAOBHOrO pedueKca 
pu ero MIpAMOM TOBpesKeHNH HOHH3Upylolieh paquanuell B Ciyuae oOmero 
60 y4eHHA OpraHH3Ma He OOABAaTEIbHO Te@KUT B WpesemaxX KOpbl TOAOBHOFO 
o3ra, MOCKOJIbKyY CTpyKTypa ycsoBHorO pedsmeKkca ecTb, rpyOo rosopsA, 
epaeKTOpHaA yra MW Hapylieniie oToH Ayru B 1000M ee IlyHKTe AOMKHO 
pHBeCTH K HapywleHvio WpoBesenHuA Bos0ysKeHHA B Hell. 


Metongnka 


Vccrcopanne mpopeyeno na 5 coGakax, y KOTOpHX Oblnn BEIpaboTaHb!l UH NOABeprayTH 
AUTCHbHOH MpesBapuTeAbHOil TpeHHpOBKe THUWeBbIe [BHTaTebHO-CCKPeTOPHble YCJIOBHbIEe 
educkcbl. YCIOBHLIe pe@JeKChl (NOO/KNTETbAbIe WH OTPHWATeCAbHBIC) BLIPAOaTHBaAIHCh Ha 
BYKOBbIC, CBCTOBbIG H KOHTAKTHbIe (KacasK) pasnpamutesu. Tlocne tonyyuchna AIuTeab- 
OrO POBHOTO MONA YCAOBHBIX peDsICKCOB (AA Yero TpedoBaNOcb OT Tosa MO TOAyTopa 
eT TPeHHpOBKH CoOak) NpOHN3BOAMOCh OMHOKpaTHoe OO yYucHHe OMHOTO H3 YUACTKOB KOKH 
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(y ognolt cobakn — BbiBeCHNON Napyxky CAM3UCTOM KINMMCTHOM Meta), caysaulero 
CTOAUHbIM MCCTOM J[CHCTBHA YCUOBHOFO paskpakiteda — KacaKH («KacaJlOUHblil My HK: 
OOsyYCHNe NpONsBOAHAOCh MWIOCKHM alllmaukatopom c P32, yapaBoriMmM BO3MO?KHOCTb OF 
HHYNBATb BO3ACHCTBHE TOAbKO HOBCPXHOCTHBIMH CAOAMHM O6sJyY¥YacMOH TKaNK [Mornoutes 
anepran P-n3ayycnnaA P32 B rkanaAx, mo annem M. H. Mo6equucKoro w lO. K. Kyap 
Koro (1998), pactipesesActcs CeAyIOuWuM OOpa3om: Ha rayOuHe 0.3 MM, COOTBeTCTBYION 
McCTY OKOHYAHNA HeEpBOB BOONNTeEUH, Mormoulactcs 75% GOBnl, Ha rayO6une of 0.3 20 2 Ma 
15%]. Takum oOpasoM, NpnMcHuiTecabHO K HCPBHLIM CTPYKTypamM, Halle BoaselicTBHe ay 
COBaOCh K He€pBHbIM OKONVANHAM, 3aJ107KCHHbIM B aHNOM «KaCaMOYHOM HyfKTe». 

AKTHBHaA MOBCPXHOCTh aMUMKaTopa cocTaBAda 4 cM2, pacueT AOsbl NpOH3BOH: 
No Mopmyne: Pd = 185 k peutren B Mnnyty, rae Pd — yosa naaysenna B peHNTrcHax 
1 cm? TopepxnocTH 3a 1 MItN., ¢— akTUBHOCTL p%? (B MK — MIJMIMKIOpH), OTHeCcHI 
K 4 cm? HoBepxuocTh allmankatopa, k — KoucTauTa (B Haliem allmaukatope k= 0. 

Hexoas 43 oTolk POpMYJbI, B 3aBIICHMOCTH OT AKTHBHOCTH P32 B Len TpHMeneHHA 
MIMKaTOpa, pacCuHTHBalach IKCHO3HILHA, HeOOXOWMMAaA JIA NOMYYeHHA O3bl, BCC 
paBuol B HauiMx olbitax 2 Pr. (Tak, 1pHs=0.81 MkK/em? Pd =7.3r/MuH., QA TOAYICHHA 2C 
B 2 r HoTpeOoBatach OKCHO3SHINA 16 ceK.; Ip s=0.31 MK/cm? Pd =2.8 r/mMuu., 03a B 
OCcTHTaecTcA TPH eHCTBHH aulawKaTopa B TedeHHe 43 cek.). 

Il pumMeteniic KOHTaKTHBIX YCJOBHDIX pa3_paxntTercH (KacCanOK) [aBanto BO3MOMKHO 
DOABCpriyTh akadHsy WpoTeKaHsic YCAOBHOTO pe@Jekca Up NpHMOM TopasKenHu ero 
WcUTOpHBIX CTpyKTyp JleicTBHcM pajtNalun (OOMyueHHe «KacasOuOrO WyHKTa») B cp 
HCHUM C WpOTeCKaHHeM YCOBHDIX pcDACKCOB, HAXOAAUUIXCH BUC chepbht J\elicTBHUA pajMal 
(ycOBHBIe pe@iekchl Ha CBeT H 3BYK). 

sKcanie H3Y4IMTh BEPOATHOCTh KOCBCHHOLO HapyilleHHA YCAOBHBIX pedseKcos pH J 
CTBHM pasiallun MoOyAMIO Hac COCTABUTb CTPOrO ONpcAeICHHH DOPALOK AeliCTBHA pasy 
mutenchH. [pu oToM Mbl CTapalucbh H30eKaTb OODIMHEIX CTepeOTHTOB, OllacaACh BMCL 
TCIbCTBA MakTOpa CTEPCOTHNHH B MpoTcKaHHe YCJOBHDIX pedsekcoB Mocae oOsy4cn. 
HO (JIA MONYUCHHA CPABHUMBIX [allbIX COXPaHNIH IIeMeHTH CTepeotuna. Jia atToro 
NPUMCHAIH pa3sJIMunble May3bl MesKAY OTAeCbUBIMM CUrHaaMH MH, KpoMe TOrO, y OH 
HW TOrO Ke HKUBOTHOPO YepeAOBaIH TPH HOpAKa (TPH CTepeoTHNa) YCJOBHEIX paspaKuTes 
Ilepan crepeoTHn COCcTOA 413 NPUMeHCHHA BCEX YCAOBHBIX pa3spaKuTeleh, KpoMe Ka 
HOK, Ha McCTaXx, Te MpesqMworaraloch UpoBosuTs oduyucnue. Il[pumMeneHne 9Toro cTep 
THNa MpeciefOBano Web OTAENIMTh OMocpesoBaHHOe (Gepes KacaNOuHbli pedseKkc c ob. 
YCHHOrO IyHKTAa) BIMAHMe paqvaulin Ha yCAOBUbIe pedlekchl OT BAMAHMA ee (paualy 
MHBIMH TYTAMH. 

Bropoii cTrepeoTul cocTosa 43 IpHMeHeHHA BCeX YCNOBHEIX pa3qpakuTeich, KOTOp 
‘UpemiuccTBoBato TpexkpaTHoe MpMMcHeHwe KacadKH Ha OOyyaemom TyuKte. Llenb at 
CTepcoTHiia COCTOATAa B WOJYWeHAM KOHTpacTHbIX (MH CpaBHHMbIX) JaHHbIX C JaHHbl 
flepBoro cTepeotuna. Pa3saua Me-KAY WepBbIM HM BTOPbIM CTepeOTHMAMH COCTOAIA BT 
4TO BO BTOPOM OUbIT HadMHasICA C KacasKu Ha oO y4eHHOM (Mocne oOayueHuA) Mec 
& Jlaslbile CleqoBaln Te Ke pa3saqpaxutTeiu, 4TO HM B HepBom cTepeotTune. Caegqoratesh' 
B [CHL IPAMeHeHHA BTOpOrO CTepeoTHa pePMeKCh OTAM4UAIHCh OT MpesmbIyulero WHA Te 
4TO NoMasqasu B 3aBACHMOCTb OT Kacanounoro ped.icKca, © KOTOPOrO Ha4MHascA OILbIT 
| TpeTuil cTepeoTHn mpefctapirAd coOol KOMOMHAaALHIO 43 NepBoro # BToporo. B nepe 
HOAOBHHe OMbITAa IPHMeHAJIMCh BCe CHTHabl, KPOMe KacasIKH, 3aTeM TDMAKAb DelicTBOBa 
Kacalika, H flasiee CHOBa IIPHMCHAJIMCh BCe CHIHabl, KPOMe KacasKH. CMbICA 3TOrO CTep: 
THMa ACCH M3 pance CKa3aHHOro. 

Iloqkpenaannch pediekch MACO-CyXapHbIM HOPOWIKOM 13 TOXBWKHOH KOpMYIII 
OcyiectBiAnacb rpapuucckaA pernuctpauuA BCeX OMLITOB. 

Y ofnoit cobaku (Open) ycroBunlit peduckc Ha Kacantky He BbIpabaTHBalca, oOy 
He *Ke KOH Wlewa MPOH3BOLWAOCh Tak Ke, Kak HW Y Apyrax cobaKk. JTo Obino cAema 
C UCAIbIO MCKOYeEHHA IpAMOPO HopaexkcHHA H3y4eHHeM CTPYKTYp H3yqaeMblx pedsekci 
B aTom oOTHolulcHum Oped cay#tu. KOHTpOseM K [IpyruM cobaKkam, 


PesyabtTaTol OnbITOB 
Il pamMoe ReHcTBHe pakRHanuUu Ha ycuOBHHe peghuekc 


Y scex 4 co6ak c BbIpaboTaHHbIM YCHOBHEIM pedsreKcom Ha KacaJiky B ye 
o6n1yicHHA 3TOT pediekc OKa3zalcA Golee HIM Melee pe3KO MOBLINICHHDI 
B kaucctne Uplimepa MpuBOAMUM AaHuble, NOAyYeHuble B OMbITAX Ha Coda 
Curnag (pic. 1). [lopnrmente sto na6stonanoch ye yepes 8 MUA. Nocae o6n 
yeulta (ompit Ha cobake AnbMa). Kak npaBnno, Apyrve ycuopunle pedsen 
B feHb oOsyueHHA (JO NpHMeHeHMA KacaskH) OCTAaBANIUCh HeH3MeHCHHEIM 
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Jco6eHHO OTUETINBO 9TO pa3sIHuNe BHAHO Up comocTaBleHHH AMHaMHKU 
‘CHOBHLIX pedekcoB y Opsa (y KOTOpOrO OTCYTCTBOBAI KacaJlO4Hblit pe@sekc) 
¢ Anpmbt (pre. 2). W3 pucyHka BuyHO, 4TO B eHb oOAyyeHHA pedlekc Ha MeT- 
\onoM y Opsia ocTasICA COBepiieHHO HeH3MCHHEIM MH He MeCHAJICA B MOCACAYIO- 
que HH, B TO Ke Bpema y ANbMbI HabsOfa10Cb peskoe Nospime;ire pedsekca 
la Kacaky cpa3y *e Nocne oO yyeHHA UW CHM*KeHHe ero BUTOT AO NOMNOrO 
(CYeBHUBCHIHA B Docuweyqyoulie AHH. 
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Puc. 1. J[unamuka ycuoBubx pedieKcos Ha Kacatky B cBaan c obnyycHHeM 
HOMH Heya P32 y coOaku Curnad. 


IIo ocu a6cyucc — AHH OMbITOB; no ocu opduram—CIIOHOOTACI CHHE (B ey. oIK.). Cnaow- 

HLA AUNUA — CYMMA ‘JNOHHDIX NOMOMUTCINHbIX YCJIOBHDIX Pe@EKCOB 3a ONbIT, Nprpot- 

gucman AUHUA — CYMMA CJIIOHHDIX PpeIeCKCOB Ha KacalKy 3a OTIBIT. Cmpeana yrago- 
gaem MOMeHT OO1yYeHHA. [pannel ona sawmpuxosand. 


focpeHHoe AelicTBHe pagqHanhnhnh Ha VOHOBH BE p e g- 
mekch 


Y pcex co6ak ¢ KaCaNOuHBIMH pedslekcaMM Mocie oONyYeHHA OKa3zalIHCh 
3 Toil MIM HUOl CTeMeHH U3MeCHCHHBIMH H pe@MekChl Ha THCTAHTHHIe pa3s|paku- 
remm. AHAJIH3 DOyYeHHEIX B HM C pasIH4IHbIMH CTepeoTHMamMy aHHbIX TOKAa- 
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Puc. 2. wnamuka WMenoro ycuOBHOro pedsekca Ha MeTpo- 
HOM HW Ha Kacawky B CBA3H C IpnMeHeHveM anlankKatTopa ¢ Ps 
Ha Kome lwieya (03a 2 1r). 


Cnaownar aunua — pedsmerc Ha MeTpoHoM y coOaKH Open; npepweucman 
aunua — pepneke wa KacankKy Ha OOyyeHHOM mecTe y coOakH AJIbMa. 
OctaspHhie oO603HavyeHHA Te Ke, YTO Ha pic. 1. 


tal, UTO HanOoNbIMIeMy U3MeHEHHIO WosBeprainch pepuekKkchl Mocae NpHMeHne- 
INA YCOBHOTO paspaxkuTelAn Ha OO yteHHOM MecTe. 

Tax, 8 ompttax na co6aKke Tlonkan, npuBeyenHnx Ha pvc. 3, BHAHO, TO 
; WHM, KOrAa MpuMeHAJCA WepBbii cTepeoTHm (Ges KacanKu), yCuOBHLTe ped- 
ICKCH MOUTH He BEIXOWUAM u3 rpanuy dona (puc. 3, Bb), noxoOHo ToMy Kak 
TO MpoucxosNO B OMbITaX Ha Opse (puc. 3, B), y KoToporo CoBceM He 6L110 
;cuoBHOrO pedsekca Ha KacaaKy. B rex onpitax na Hlonkane, KoTopble mpo- 
SOUMINCh 10 BTOpomy cTepeoTuny (puc. 3, A) HM HaWMHAINCh C TpexkpaTHoro 
IpHMeHeHHA KacasKH Ha oO1yYecHHOH NoBepXxHocTH, HaOs10oMaloch pe3skoe 


17. Tpyae! HuctHTyTa PusHOMOTHH, T. VIII 
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Pue. 3. JIwuamuka ycuosnprx pedaekcos nocae 
AOKaIbHOro OOAy"cCHHA P32 B cBA3BH C lipHMcHe- 
HHCM YCJIOBHOPO paayparkuTenA (KacankKn) Ha 
OOJ1Y4ucHHOM MmecTe y codaKkn Honkay (B HH, 
Kora OMIT HauNacTCA © TpexkKpaTHOrO UpHMe- 
HCHHA KacatKu Ha oO yuenHHou cansncTon KH- 


WcdHOH WeTin, ~ A,B WH, Korma YCJOBHBIM 
PasqpaKHTeCAb Ha oOONyueHHOL causucTow He 
IpHmMenActca, — Lb) uy co6akn Open (B). 


{O0o3sHayeHuA Te xKe,"YTO Ha pie. 1, 





Ot FE 5a Fe Oi 


Puc. 4. jliwnamuka yenopuntx pepaekcop Ha’ 


AUCTAUTHBIC PastPVKNTEII B CBASH C IpPHMene- 
HHCM KucatkH Ha OOyYeHHOM MecTe y cobaKn 
IRY JUTK. 


Cnsounad amin — CyYMMa pedrercos na cer u Mer- 

POHOM ILO HPIMCHeHMA KacaKi, npepueucman aunua— 

CYMMa peiekcon Ha CKReET H MeTPOHOM B Te Ke OLIbITHbIE 

AHH, HO focne NpuMeHeHMA Kacanknw. Octampubie 0603- 
HanucHnA Te we, YTO HA pnc. 4 


H. M. Lop6ynoea u I. 
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él. Poromvoea 


yrneTeHne yCJIOBHEIX pedleKco} 
Bosspar kpuBoii kK HopMe na mK 
BITHH eb Nocse obs1yuenn 
coOakuH CBA8aN CO Crea bHo 
npodolt — noumKenNem  4yred 
BUTebHOCTH OO YueHnHOl HOBEpX 
HOCTH CJM3HCTOI Tp cma3p 
BAHU ee AUKanHOM. Lospobre 
OTO ONMCaliO B Hamel pei 
Aye padote (Top6ynozna u Po 
KoToBa, 1958). Uamenenue ped 
J€KCOB MOJKHO OLIIO Hads0Rat 
B TeycHie OMNOTO KH TOrO #Ke OBI 
HOrO JHA, Korya OMIT wen m 
TpeTbemy cCTepeotuny (Kacamn: 
B Cepeyqune onbita). Ws puc. 
BUAHO, TO B JeHb OO yueHHA J 
MpHMeHeHHA KacastKH yCJIOBILbI 
pePekchl CoxpaHAwTCH B pe 
elaX HOPMBI, Mocse +e ee pH 
MeHeHHAH nNaOwlOqaeTcA pesKor 
NOBbIMeCHHE M OCTAIbHLIX nue 
BEIX YCJOBHLIX pedseKcos. 

SaBHCHMOCT CABHTOB ycs0n 
HbIX pe@eKCOB Ha WHeTaNTHDI 
pasqpakuteiw OT Mpwmenenis 
YCOBHOrO = pa3iipamkuTenH oi: 
oOyuennoii = Topepxnoctnu ua 
Ouoyatach =B ObITaxX Ha Bce: 
4 coOakax, MMeBIINX yCrOBEI 
pedsekcnhr ¢ oOyyenHHx yuact 
KOB. 


OGcyxyenne pesyantaToR 


OnBITH NoKasnBalwT, uTO 06 
AYucCHHe NOBeEPXHOCTH KOmMH WA) 
CAH3UCTON MaJELIMIT .osamMu HOH 
supylolleli panama (2 ro 
OeTa-u3nyuatera P32) pisermae’ 
H3MeHeHHe MIpoTekauusAl ycwJoB 
Horo pedJeKca c 9Toit MOBepx 
NOCTH B Be ero NOBLIMeHA | 
Aenb obAyyenus 11 HepaBHoMep- 
HOVO yrueTenHA B WoOCMeRywoUue 
mun. Llosinnenne yenosnoro ped 
diekCa Cpasy we Wocae ob6syye. 
HMA pellenTOpHolh woRepxHoern 
C KOTOpPOH OH O6eperT cRoe nayaso 
CBHCTCADCTBYeCT O TOM, UTO HOI 
sHpyromaA palMaina momer i 
TOABKO TOBpeKaTh HepBHDl 
CTPYKTYPH, HO MW pastparKkath Wd 
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303MOIKHO, UTO DTO JICHCTBUTeABHO JMU Up Madstx fozax Hasyuennsn). /fa- 
ee, STO NOBDILCHNG FOBOPHT B TOJb3y UpeACTaBAeHI O TOM, UTO paqNanNA 
elicTByeT Ha HeCpBHbIe OKOWWAaHHA WM UTO ,CTpyKTyphl ycenoBnoro peparekca 

BHICOKO CTCHCHH PaWOUYBCTBUTeIbHEL. 

Vsmenennsa ycoBHntxX pedleKcoB Ha AUCTAHTHbIe paslpaywkhtTeiH, Kak 
OKasbiBalOT ONLITH C TIpHMCHCHICM pa3IMYHbIX CTeCpeOTHTIOB, ABJIAHIOTCA 
OC peOBAHHBIMH I CBUETEMLCTBYIOT O TOM, UTO BMAaTOPUBUOOL YCLOBUBIX 
eeKCOB IPH paftalWOHHOM BoselicTBHN peadeH He TOJbKO MeXaltsM 
enocpexcTBeEHHOrO TopakeHiiA HepBHEIX CTpyKTyp, HO u Oomec CyORHIIT 
eXalU3M felTpaswbworo B3alMoseiicTBIA yctoBHEIX pedaeKcos. Ilpu peann- 
aH 9gTOrO Mocsequero Mpw4nny CHBUrOB YCJOBHLIX pedieKCOB MOKHO, 
O-BHJUMOMY, ICKaTb B OOpas0BaHH «OOMbHDIX TyHKTOB) B KOpe LroaOB- 
Oro MO3Zra, OKasbIBalOlX BIHAHHe Ha BCe yCMoBNble ped@ickcnl. BosmontHo, 
TO B HCKOTOPEIX HCCAELOBAHUAX, OIICAHHLLX B Tepatype, re HabsO ach 
APYIICHHA YCIOBHIIX pe@AeKCOB Yepes HeCKOAbKO tell Tocse oOwyueHHA, 
MeL M€CTO HM@€HHO 9TOT Me@XaHH3M, H OMHCaHHbIC U3MeCHEHHA CCTh pesysJbTat 
docpe/lOBaHHHOorO jleHCTBHA paqMalyn. 

OrcyTcTBHe CABHTOB yCJIOBHEIX pedekcos Nocae oO1yyenuA y cobaKn Opes 
BU[eTeENBCTBRYeT O TOM, UTO Mp AeiicTBHN MaJIbIX O3 OOmyUcHHA ahpekta 
a YCNOBULIX pedeKCaX MOFKHO OFKIUATb TOAbKO B CJlydae WenCTBHA pajia- 
HM Ha H3y4aembie ped@leKTOpuble cTpyKtTypH. B cass ¢ Tem, uro y Opaa 
TCYTCTBOBAIN pedACKCh Wa Kacauky, OMVIN WCKMIOVeHD H TpAMbIe, HM OIO- 
peslORAHIIhle BINAHHA pajMalWn Ha W3syyaemMble yCOBHbIC pedlekchl, HM 3TH 
OCIeUING He H3MeHAIMCh. CXOANble OTHOWCHHA OONaApyKHBAINCh y [ipyrux 
o6ak Up WpimMeHeHHH HepBoro CTepeoTHMa pasqparkitesei, UCKIIOUaB- 
1ero IIPUMcHeHHe KacaIKu Ha OOyYeHHOM MecTe. ITH jannble MoryT OObHC- 
UTb PAaKTHI OTCYTCTBHA Pe3KUX H3MCHCHIHi B YCOBILIX pepuekcax Ha HCTAHT- 


De paslpawuTeul Wp OOTY Ten MabiMn jjosami (Ko6akosa w Tpountxun, 
958). 


BprBojipl 


{. Orpanuuenioe (mo MoBepXHOCTH HB rtyOMuy) p-oOyuenne peleltrop- 
MIX HoBepxXwocteil joz0il 2 Lr BHIsbIBAaeT M3aMeHeHve MpoTeKaHHA yCOBTOTO 
plekca, Gepyulero Hayao © OOyYeHHOM ToBepXxHOcTH. 

2. Upumenenne ycuosnoro pa3sqpaxkuTeiaA a oO yucHHOH MOBepXHoOcTH 
LIZbIBAeT CEUBHLH B WpOTeKaHMH OCTAIbBIPIX YCIOBHBIX peueEKCOB. 

3. Odsyuciie pelerropon (B TaHHELX MeTOAMYeCKNX ycOBUAX) 6e3 BLIZOBA 
CHOBHOTO peduekca C OOsyueOT MOBepXHOCTH OCTABTAeT yCNOBHBIE ped- 
CKCH HeU3MeCHHDIMIL, 
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HPHPOJE BOJIHOOBPA3HOCTH BETETATHBHBINX PACCTPOHCTB 
NPM OIKCIEPHMEHTAJIBHOM HEBPO3E 


H. T. RYPUHH 
(Jla6opatopna KOpTHKO-BHCUepambuol NaTouornu. Bascayiommi — MW. T. Kypiim) 


3 aHuMaAChb B TeYCHHe MOCIeCAHUX eT I3y YeHHeM BereTaTHBILIX paCCTPOuCrTs, 
D3NMKaloInX y CoOak Tip dKCMepHMeHTaIbHOM HeBpose, Mb OOpaTHAN BHH- 
MHe Ha TOT MakT, TO AHHAMHKA PYKUMNOHANbHEIX PacCTPOHCTB BHYTpPeH- 
IX OpraHoOB HMeeT BOMHOOOpa3zHEI XapakTep, BbIpPaKalOMHHCA B TOM, YTO 
a ILPOTAVKEHMH BCCTO 3a00AEBAHHA OTKIOHCHHA /[CATCILHOCTH Oprana OT HOPMbI 
apakTepu3yloTch Nepvomuueckoi! cmMenoil rumodynknuu rhneppyHKmiel ¥ 

HaobopotT — rHiepm@yHKUNN THHOPyHKUNCH, UpNuem B OMWHX CyyaHx 
akan CMeia opM paccTpolicTB NpOMCXoANT B WUTepBaIbl, HCUNCAAeMBIe 
CTLCILIMI HW MeCHIaMu, B Apyrux — AHAMHU. OgNako 1 B TOM IB Apyrom Ciy- 
ae B JLMNAMINKe OTYCTIHBO BEICTYMaeT BOMHOOOPasNOcTh dTHX paccTpoHcrTR, 
o B Gonee KpynHOM, TO B Ooaee MeKOM MacmTaGe. 

ro pabrenne 6b0 OTMeYeHO B HCCHeAOBAWHAX COTPYANNKOB Hammell ma6o0- 
aTOpNM, HpoBeennLx mpHuouHsuTerbHO Ha 200 coGakax C aKcnephMeltalb- 
bBIM HEBposoM. KonkpeTHO OHO KacaJlOcbh CeKpeTOPHBIX paccTponcTn *KelyaKa 
Cyasena, Kypnun, Conoscxnii, Dponos, Dayeena, Vypenn, $l pocnaBpiesBa), 
even (asa, Usa Cri-ryan, Napmenko), noymkeryoyHon +WesNe3b (KHyp- 
nu), KHmeyinKka (Cyn Jlun, Honos), MoTopHpix paccTpoLcTR wey OuNO- 
‘Hineunoro Tpakra (Ji3sna3gnrypu, Tuxomupoza, Cyn Jin), napymennit dynK- 
ii cepseuno-cocyanctoi cuctemb (Cysopon, Jlexumpnan, CKopnk), over 
Banakuiuna) un cucTremat Kposu (AnagamBnan, Bacnuenko, Hy30Bkos). 
lono6nan BoAHOOOpasHOCcTh OTMeYaach HAMM VW Wp M3yyeH TAaKHX OOTAX 
[poyeccoB, Kak ra3s000Men (Hukosaena), yraesomnLili, OenKoBHI M BOANO- 
onesoli oOMen (bputwkKosa, Cepreeba), BCacbiBaniie BenlecTB B KnTTeYHNKe 
Pri6nukopa, IamKoscnnii) u werunoM Ty3bipe (JInmfemann), MpOoHHaemMocTh 
ocyloB *#eesuctoro almapata (Xya l'yan), rematoanuedasmnueckoro Oapb- 
pa (Kypuun, Kysopkos) 4 Kou (Epmomaesa). 

Cuemiarpunii avaiu3 akcHepiMeltaibioli MW KINHNYeCKOH JNTepaTypbl 
; ITOM acliecKkTe Hokaszasl, YTO OTMeYeHHAA BONHOOOpAasHOCTh BereTaTHBHBIN 
ACCTPOLICTB Mea MCTO H B HCCAeMOBAHIAX J[PyTUX aBTOPOB NO NaTomHN3noN0- 
‘HM BHYTpeHHHX OpraHoB, XOTA CaMM aBTOPHI W He CocpeOTOUNIN BHHNMAHAA 
1a STOM ABJICHIM. 

Takum oOpazoM, eCTb ocHoBaHite WoaraTb, YTO BOTHOOOpasHBI, XapakTep 
sereTATHBHBIX PACCTPOUCTB eCTh BbIpawkenle ONpesencuHol 3akOHOMepHOCTH 
3 pasBUTHH MaToMorMyecKoro Mponecca. Orciofa BOsHUKaeT BOTTPOC: KaKOBa IKE 
IpHposa BomHOOOpasnoro XapakTepa BereTaTHBUbIX paccTpolctTs? 

Pemenne 3Toro CiowHOTO TO CBoell KOHCTPYKUNU BOMpoca MOAHO BecTH 
3 pasIMynHLx actektax. Momo AyMaTb, 4TO BONHOOOpasnoe pasBUTHe NaTo- 
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POPTITCCROTO Iponecca CBAZAHO C NapyIUenitemM cHueprugma M@K]Y WapacHMiké 
THUYCCKOIL TH CUMMAaTHYeCKOil Me pBanHAMit opranos. He uckmouena nosmMon 
HOCTL, 4TO HONOOHOrO powa paccTpoiicTRa CTOAT B CBABH Co CHenMPuueckHM 
HAPYHUCHHAMH TOPMONaIbHOrO MeXaHM3Ma perysAUMN, raaBiLim o6pa3o 
MHMOusapHO-al[peHasoBoil CucTeMBT. Hakoney, Bosmnoo6pasntii XapakTe 
paccTpolcTsa MyHkKWHii opranoB mMoxKer OTpakKaTh Chennpuky Hapymenn 
BUYTPCHHUX OpravoB, WX MECTHBIX MEXAHM3MOB pery AMM, BYACTIOCTH HUT pe 
MypaJIBHOro Mexaiit3mMa. Ham kaskeTcsH, uToO BCe TPH TepeyHcsenHple BO3MO7+ 
HOCTH OOBACHEHHA BOMOOOpasitoro XapakTepa BereTaTHBUbIX paccTpoiict 
NMCIOT MCCTO IPH OKCHEPUMeHTaIbHUOM HeBpose. 

Oyqnako ¢ 1O3HuHii KOPTHRO-BUCHepaIbHOH TCOPUN MpewctaprAeTcA natt 
O0TCe ILPABIIbHBIM TIpupojly BomHOOOpasHocTH BereTaTMBHLIX paccTpolicr 
pH HeBpo3se paccmaTpuBaTh R CBABH C HapyIeHHAMH WCuTpaibubx MureppBa 
NMOWNDIX MeXaHN3MoB peryiasquu. Ussectuo, aro KOPKOBbIe HiepBuble impo 
NeCCh! MpoTCKaloT He JMMeHHO, a BOMMOOOpa3znO, 4TO BCAHKAA BOJHO006 pasHoct 
B ABJICHHAX BbICIICI! HCPpBHOIL NeATeIbuOCTH ecThE pe3yibTaT OopboLt npoTHBE 
LONORUDIX HEPBIIX Mpoleccon: BosbyKTeHuA 1 TOpMomennaA. Ona oTyernue. 
ObtBaeT BEIpakcna, Hanpimep, Ip BtpadoTKe AudPepennnpoBounoro TODMO 
HCHHAH, a TAaKOKe B Ipolecce pa3sBuTuA yracaTerbioro TOPMOKCHHA, 

JTOT UPMHWNn BOMHOOOpa3sHOCTIL B ABNeHMAX BBICUIClI HepBuOoH TexTeIb 
UOCTH, Ha KOTOPHH HeownoKpatTuo yKasbiBas MH. I. Nanuon, ABaAeTCH, 10 Ha 
WICMY MUCHO, KIIOYOM K pasray{ke NpHpoAb BOMHOOOpasnocTH HM BereTaTHB 
UBIX PaCCTPOUCTB OprahN3sMa, CCAM Mb, OCHOBLIBAACh Ha MHOPOUNCJICHHBIE 
akTuyecKHXx janHErx A.M. Barrosa um ero COTPYHHUKOB, TIpPUMeM BO BHUMAHK 
3ABHCHMOCTh (YHKINI! BereraTHBHOli H€PBHOM CHCTeMbI OT KOPTMKaIbHbIX MC 
XUUH3MOB peryianin. B camMom yee, eCa UpHsnaTh, uTO ABACHMAM BLIC 
eit HepBHOIt TexAresEHocTH IIpucyu, BoAHOOOpa3zHbit XapaktTep, Kak pesy.b 
tat Oopbbbt mponeccon BOsOYAKICHIA If TOPMOAMeHIA, TO pM CyilectTBytbolel 
PYHKUMONAIbHO! CRASH KOph OOABMNX IWomymapuil ¢ MOAKOPKOBLIMH WeHT 
PaMA MBC OJVKUDE WMCTB OMpejleicHnoe oTpasKkenne o9Toil BOJLO06 pasHoctr 
WHA BereTaTHBIDIX MpPOHBAeCHNAX, B YACTHOCTI B CEKPeCTOPHLIX HW MOTOPHBID 
aKkTaX BHYTPeHHUX Opranos. 

Hposeyeniupit mani MOJpPOOHBUL AHAILI3 OTLITOB Wa CoGaKkaXx ¢ Wa padJeJib- 
bIM Y4eCTOM yCNOBNOpePIeKTOPHOM AeATeNbHOCTH UM eATeBHOCTH BHYTDPeH- 
HUX Opranon DOATBEPANT ITO MpequonoReune. Oxasaroch, aro 130 AWA B JIeHI 
HaOQmoyaembie KomeOanHA B PY NKMMOHAISUBIX OTOpaBenNAX BHYTPeCHHUX 
OpraHoB, He BLIXOMALUME 3a IpCjJCIbI TAK WasblBaeMoli HO PMI, WaXOMATCA BOTIpe 
AelewuOH KOppeTANM MW 3ZaBNcIMocTH oT Komebantii YPOBHA ycJoBloped- 
ACKTOPHOM JlCATCAbHOCTH, Take Ie BHIXOMAMIel 3a Mpelerbt Hopmut. Been 
XOPONLO I3BECTHO, 4TO ONLIT Ha ONMLIT He NOXOM, UW He CILy4YanHo B dKCHepMMeH- 
TANIBHOH PUZMOJIOTHM yoTaHOBMOch NOITOMY EpaBHO WpOWeAbIBaTb Web. 
PA KONTPOIBHLIX OMbITOB JIA ONpesesenuA Trak Ha3sLiBaemoro UCXOJIHOFe 
(bona. 

Ho ceca pu nopMasbnom cocTtonnun OpraHi3Ma 9TH KOmeOaHHA ypoBHA 
RbICTHeH HepBIOH TesTeANHOCTH I ACATCIINHOCTH BHYTPCHHITX OPranosB 6bIBaio1 
HC3HAYNTCIDUDIMH, OTpPaxKkad pesysbrat «cOalancHpoBannoi» Goppont mpo- 
Heccon BosOy+KAeCHNA NW TOPMOAKeHIA B TeCHTpaJIbublX HCPBHLIX OOpazs0BanHAX, 
TO Mp HaTOMOTHYeCKOM COCTOAHHH, B YacTHOCTH pH IKCHeEPHUMCHTaIIbHOM 
HCBpOse, ITOT Oanaue O6LTUHO pesKo Hapymaetca 2n00 B CTOpoly mpesasu- 
pOBAHHA Npouccca Bo3sdymyenua, mM60 B CTOPOHY MpeBalUpoRanun Wpoyecca 
TOpMOAKCHHA, Oopp6a Memay oTHAM Mponeccamn pesko oOocTpsetca, ABJe- 
HHA Uppawalni Wo BsaAHMHO HHAyKOHH IpioOperawwT 3acrouubit xapakTep, 
HTO, CCTCCTBENIO, AOMKHO IpHBeCTH Kk yBemHYeHHO, BO-IlepBhIX, BDpeMeHi 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


O npu pode 


6ULNOVGPAGHUCMU GEZEMAMUCHHIE PACCIN POUCNE 


263 





ABWGKCHHIL IpoweccoB, UH, BO-BTOPBIX, AMMMNTYbE CaM 
Kk J3MCHCHHIO «BOJHEE BO BpeMeHHM H BOJIMbI B WpocTpaltr 


OLCOaTCSLBH LX 
O1eOaTlMi, T. e@. 
TRO. 

3 MIOTOUHCACHHLIX OUbITAX Ha CoOakax C 9KCHepHMelTAaAIbUbIM HeBpO- 
OM Obla OOHApy2KeHa, BO-IlepBEIX, 3aBICHMMOCTb BOSHHKHOBeHMA, PasBITits 
| HCYC3BHOBeHHS BereTATHBHEIX PaccTpOlCTB OT BOZHHKHOBeHHA, pasBUTHA 
f HCUCZHOBCHHA HapyMeHit BEICMell HEPBHOM AeATe SHOCTII. O6niuHo paccTpoli- 
TRa PYUKUNIL BAYTPeNHHN opranon, a TakswKe Tl oOmledushONOruyecKHNX Ipo- 
(CCCOB HavNHaHcCh BCE 3a TOAB- 
ICHHeM OTKIOHeCHHIL BEICell HepBHolt 40) i 
lesTeIBHOCTH OT HopMbl. Jlasee, r1y- 


: a AR A 
Hila WM WpOMOIGKHTeEAbHOCTR WX OBI 0 


‘HIXPOHIIbE TILYOHUeE MH WpoOJUKUTCAb- 


WOoCTH KOPTHKAIbHbIX Hapymenni. al 

i, Hakouen, c HopMasnsamnell BHICIIEI 240 \ 
HCPBHOH eATCILHOCTH B OONbSUMHCTBE 220 
caydacw BCKOPe We BOCCTAHABAMBA- — ppp 

JaCh M HOpMasibHasd QYHKIMA BHYT- 

PCHHHX OpPraHosB. +49 


Bo-BTophx, ompeweiutach 3aBucn- 
MOCTb BOSMMKHOBERHA TOIL WIM WHOM 
(POPMBI BEreTATHBHLIX PacCTPOHCTB OT 
PYHKIMOUAILHOrO COCTOHHHA KOpb B 
roJOBHOTO MO3ra HN CBA8aHHbIX C Helo 
OMKOPKOBLIX BereTaTHBIUbIX WeHTPOB. 
blo yCTAHOBIeHO, UTO PYHKUNONATb- 


100 
90 
80 
70 








50 re es es en ee 
Hav HeocTaTOYHOCTbh BHYTpeHHero 20-30, 1-10. 19-20 24-01-10 11-20 270 ee ie 
Oprana BosiitkaeT B ABYX CJLYWAAX, toto Hio/ip Abeycm CenmAbpo 


Kora B Kope Mo3sra ItpeBaipyeT mpo- 
Iece® TOPMOKeHMA C UppasMaynell ero 
B HOJKOpKY WIM Korgqa WpoucxoANT 
OTPHUaTeibuan WHLYKWA wocaelHeil 


Puc. 1. CooTnomennce H3MeHeNHi BLICHIeH 
HepBHOM AeaTeabnoctn (44 —- YCJIOBHBIX KH 
B — Ge3ycaoBubix CAIOHHLIX petpeKCoB) 
We ceKpeTopnoil @yuKuan weryAKa (4) — 


Ip yCHNeHHH Wpomecca Bo30y7KeHHA 
8 Kope Mosra. LunepbyikinoHaibnan 
ke (OPMA paccTpoUCTB BUYyTpelHero 
opraHa OnfBacT WI Ip WosO#KMTeIb- 
HOW MELYKIRH WoKOpKH C 3aTOPMO- 
KEIHOM KOPbI Mo3ra, HWAIH pH Wppa- 
Wall Wpowecca BosOy#KAeHHA C KOpbl 
B TOAKOpKY. 
[lockoubKy 
MHePTHOCTh 


IIpu 


JIKCHe PHMeCHTAI bIHOM 
B CKOPOCTH H3MeHeHHii PYHKWUHONATBHOrO COCTOAHMA KOphl MH 


TIpH SIKCUCPUMCHTaIbHOM HeBpose Yy co- 


OakH. 
Ceepxy 6nu3: YyCJIOBHbII numeson  pedreKc; 
YCJIOBHHI it nuddepenuMpoBoyHDIA pedseKc, 6e3- 


YCIOBHIAiT HHWeEROH pesenc: KoJuNecTBO coKa 

M3 H30AHUPpOBaHHOTO HCJyMOYNKa. Ilo ocu aboc- 

yucc — JlaTbi OMNbITOB, NO OCU opdunam —— CJIIOHO- 

oTilenenne B yen. WK. (A, b)  oTMeneHne mKeny- 

mouHoro coKa B MJ (/3). Cmpeaxu YKasbiBalot 
IHU CUIHGOOK. 


HEBpose oTMeuaeTCAH HeKOTOpasl 


HOAKOPKH TOMOBHOLO MO3ra HM YaCTO BbIABJAeTCH onpejlemeHHasl 3aCTOMHOCTh 
TOrO HIM Jpyroro Mpoecca, BOZSHHUKHOBeHHC 3ACTOMHbIX O4ALOB BOSOYAKeHHA 
i TOPMOMKCHHA, TO B OMbITAX Ha *KHBOTHBIX YMTalOCh 3aPUKCHpOBaTb BOUHO- 


as 


OOpasHOCTh BereTaTHBUbIX paccTpoucTs, Kora CMeHa, HallpiMep, rHnepdy HK- 
WWOHaTbHol (OpMbL paccTpolicTB OpraHa PHIOPYHKUNOLAALHOM mpoucxo- 
wa Ha WpoTAKeHHH Bcero 3a001eBaHiA (pic. 1). 

ConmoctaBJsAAl BOOTUX CLyYaHX POPMY BereTaTHUBHBIX paccTpolicTs © dyHk- 
IMOHaIbUbIM COCTOAHHMeM BEICUINX OTTEIOB {eHTpaIbHOH HeEpBIOH CHCTeMHEL, 
\MbI MOP OTYCTIUBO BUeTh, KaK HallpiMep THHOPyHKRUMA Oprana CoueTaach 
© yCvJleHHeM B Kope MO3ra TOpMO3HOrO Wporecca HM C uppayMalveli ero B Moy- 
KOPKOBb{e ICHTpL! M Kak B Mocaeqyioulem Tepexon rHHOPYHKHUOHATbHOK PopMsl 
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B rHvepdyHKWMonaILAylo coverasca © NoNOMUTeNbHOT MHAYKUMeH WOKOPKL 
IpH 3aTOPMOsKeHHOHM Kope mMosara. 

B wpyrux cxyyasx uppaquanna nu Baaumuaa MHAYKUMA HeEpBHEIX IIpo- 
HeccoB B Kope M NoAKopke Wpoucxogusa B Gouee KopoTKue HNTeEPBaJbI Bpe- 
MCHH MH COOTBETCTBEHHO STOMY CMeHa OHO PoOpMEI PacCTpOHCTB JeATeABHOCTE 
OpraHOB [pyro cCoBepmManach s3HadHTeIbHO Obictpee, B Gouee KopoTKue 
oTpesku BpemMent. Vuorga sto 6nIn0 B TOT Ke eHb MAM Ha BTOpOl M TpeTuii 
AHH, MNOCie U3MeHeHUM PyHKWWOHAABHEIX B3aMMOOTHOMeHUI KOpbhl M oOJ- 
KOPKH. 

Taky!0 3aBMCHMOCTh MO:KHO O6BIO YCTaHOBUTh Ha IpwMepax M3mMeHeHnit 
CeKpeCTOpHOro Mpolecca B KelyAKe, WeyeHu, NowKenyRoNoli *Hele3ze, TOHKOM 
KHINCYHMKe, M3MCHeHHH KPOBAHOTO JaBJIeHHA, BCaCHBAaHMA MMTaTeABULIx 
BenlecTB B KHMeuiMKe HW *KeGHOM Ly3ipe, MpoHuinaemocTu COCyOB KooKN 
H ApPyrHxX BereTaTuBHBxX dynKunii, 

GHeCh KC HYKNO NOLVeEPKHYTH, YTO He BO BCeX OUbITAX C TAKOM OTYeTIN- 
BOCTbIO ylaeTCA HaOMIONaTh OMNCAHHY!O BENE 3aBNCHMOCTD. Dro YL NOHATHO, 
CCl IpPHHATh BO BHHMA@HHe UCKIIOUNTeIbHYNO COMHOCTH WMHAMUKM BHIC- 
melt HepBHO# JeATenBHOCTN BOOOIIe H BOZMOMKHOCTH OJHOBPeMeHHOLO BOSHMK- 
HOBCHHA, HaNpHMep, B3aHMHO'T MHAYKUMM Mey weaTpamu KOPLI TOJOB- 
Horo Mosra, MCKAY NeHTpaMi NOAKOpKOBHX OOpas0BaHnii u, HakoHell, MexKy 
KOpOH HW MoyKOpKoii, B YacTHOCTH. 

VM ecau Mbt B HOpMe oTMcyaem CHOFKHYIO MOZANKY Npoleccosw TOpMoKeHHA 
H BosOyKeHHA B KOpe GoNbUINX TOyMapHi, TO B elle Sombuleil CreneHH Hy2KIO 
OKUTATH NOABICHHA TAKOM MOZAHYIOCTH STUX Mpoweccos Ip haTouOrnyeckom 
cocrosuu. Lloaromy B kav 0M Oprade B 3aBMCHMOCTH OT TOrO, C KAKHM H€PBHLIM 
HeHTPOM OM CBA3all WB KAKOM (YHKUHOHAIBHOM COCTOAHUM HaXOMNTCA B qan- 
HBIH MOMCHT 9TOT KeHTp, H OyHyT MpOABIATLCA pa3JINYHble 10 cBoeii dopme 
MH HalpaB.euHOcTH paccTpolictBa. OyHako TO, 4YTO HaM BCe xe yasocb na pas- 
AHYNDIX OObEKTAX HCCHCAOBAHHA WH pasJTHbIMH AMWaMu yYCTAaHOBUTh Takyto 
8ABNCHMOCTh, MO3BONAeT OOSACHHTA IpHpony BereTaTMBHLIX paccTpolicts 
BHYTPCHHHX OprahoB UpM 9KCHepHMelTaIbHOM HeBpOZe MYHKIMOHAIbHLIM 
COCTOAHHEM BLICIIMX OTACOB WeHTpabuoil HepBHoli cuCTeMbI, HB Gomee 
KOHKPCTHOM CMBICJIe — JIBM;KeHHeM HM B3aliMOcliCTBHeEM Hpoweccos Bo3sbyK- 
ACHIA H TOPMOKCHMA B KOPe MO3ra UM MOAKOPKOBLIX BereTaTHBHEIX WeutTpax. 

HoneynHo, 3TIM OObACHEHMeM HUCKOABKO He YMaJIACTCA 3nayeHHe HM posb 
B MPONCXOMMCHHH PasIMYHBIX MOPM BereTaTUBHLIX PaccTpoiicTB Hu BOMHOOO- 
pa3sHoro XOfa HX TeyeHHA pH MatTosormyueckom cocTosAHUH opraHH3ma jipy- 
THX yYKasaHNbIxX BbIe d@akToposB. Bce oun, N0-BUAMMOMY, IpHHMMaloT yua- 
CTHe B Upotecce pa3BuTHA TO MAH MHO dopmEl HapyleHHn Pdynknwi 
BHYTpelinero Oprana. OjWako, KaK WOKa3bIBaeT ONbIT, BCE 3KeE Hayao Bo3- 
HHKHOBCHMA BereTaTMBULIX PaccTpolcTB CBA3ZaHO C NepBUYHbIM HapyniecHwem 
KOPTHUKAIbUbIX Me€XAHH3MOB peryAWHH, © paccTpoiicTBoM BHICHell He pBuow 
qexAtenbuoctu. WM nopmasnsanna pynKunit BHYTPeHHHX OpraHOB mponcxo- 
AMT Ip BOCCTaHOBIeHHM BEICMeH HepPBHOI TeATeNbHOCTH HOPMAaJI bIbIX 
PYHKWMOHAILHLIX B3anMoOTHOMeHHIt KOpbl OonLWUX HONymapnit n noAKOp- 
KOBBIX HeHTpoB. lloatomy Mo#KHO AyMaTb, uTo OcTaNbuble PakTOPbI BKTIOUAIOTCH 
B pasBUTHe NaTONOrM4GeCcKOro Nponecca B CBASH C HapymeHuAMHU KOPTUK aI bHOrO 
Mexaul3Ma peryAlun, Tem Oolee, YO UX yYacTue B HOPMaNbHBIX @u3uvOI0- 
PHYCCKHX OTMpaBAeHUAX OPlaHOB HAXOANTCA B 3ABMCHMOCTH OT KOPTHKaJbiion 
peryuALUH. 

C nosuyuit KOpTuKo-BuctepambHol TEOPHH CeyeT NORyepkiyTh AH TO 
OOCTOATeEIBCTBO, YTO C pa3sBHTHeM MaTONOrMYecKoro polecca BHYTpenHHe 
OpraHbl He OcTaTcA «maccuBHEimuy. [latonoruyueckve u3sMeHeHUA, BOsIMKaW- 
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Me B HMX, CO3alOT YCIIOBUA AA HeEOOLIYHOM addepenHTHOM UMNyAbcannu 
3 BHICIMe OTJeILI DEHTpaNbHOM HepBHOHM CUCTeMBI, YTO yrayOuAeT MaTooO- 
“M¥ecKOe COCTOAHHe MOSPOBHIX TeuTPOB, CO3faeT «NOPOUHHIT Kpyr», UpH 
{OTOPOM B pAe cly4aeB addepeuTHaA MMIyIbCcalMA C MaTONOTHYeCKH M3Me- 
1eHHOrO OpraHa MO?KET CTATb HCTOUHHKOM pPeNUAHBa HEBPOTHYeCKOFO COCTOA- 
imf opranos. B onpitax Hamel coTpyqunun B. JI. Banakmunnoii mit Haést10- 
JaIW TaKOH PakT, Kora HOCIe HOPMaIH3allU BLICMe HEPBHOM WeATebuNOCTH, 
iapymenve KOTOPOH OnIIO BH3BaHO CTOJIKHOBeEHHeM 9KCTepOleNTuBHOH 


JU 
20 
10 


0 





Q 30 90 150 270 270 330 390 


Puc. 2, J[{HHaMHKa pa3sBHTHA TOpMO3HOTO Mmporecca B 
KOpe Mo3ra cobakH B HOpMe H pH akKclepuMeHtanb- 
HOM HeBpose. 


ITo ocu opdunam — OTKAOHeHHNe BeHTHMIANMMH Nernux oT UCcxon- 

HOrO YPOBHA ( B %); no ocu adcyucc — BpeMA (B CeK.). a — 6e3 

pPMMeHCHHA YCNOBHOTO pasypaHutennA; 6 — npn npumenennn 

UPPCpeCHUMpOBOXHOLO PasapaKUTeA DO HeBposa; @¢, 2 — npit 

NPHMeHeHHH TOPO WE PAsLPAHHTCIA B PasNHYHblIe HH HeBpoOsa; 

O — OTMETKA KUZOJINPOBAHHOLO AecCTBUA DudpepeHHpoOBOYUHOrO 
pa3sspawkuTenn. 


(UTE POLeENTHBHON CHrHaTHsalHll, JeHTeJbHOCTh UOYeK OCTaBalach WaToUo- 
MYCCKOH, H MOCTATOUNO OLLIO MPHMeNHTb PYHKUMOHAALNYIO HAarpy3ky Ha aH- 
(IM Oprall, YTOOL! BHOBb BLIZBAaTb NaTONOrHyeckoe COCTOAHMe KOpbI Mo3ra 
. HOCIeLYIOUNIM YXYAWICEHHeM JI@ATeCIbHOCTH WoyeK. 

BeretaTusible paccTpolicrBa BHYTPeCHHHX OpraHOB MOryT ObITh B pasIH4- 
ibiX OpraHax WM CHCTeMaX HeOMHO3HA4HBIMH, B 3aBHCUMOCTH OT Hppaynaynn, 
(OHIEHTpanHit HW B3aHMUOH MAYKUMM WpoweccoB TOPpMOKeHHA UU BOsbymKe- 
{HA He TOJILKO BO BceHl KOpe H MOAKOpPKe, HO HW Me?KAY OTACNbHLIMM HePBHbIMH 
(eHTpaMH, CBAZAHHEIMM C pa3sNYHbIMU P@usHOTOrM4ueCKMMM CHCTeMaMH oOpra- 
M3mMa. OTclofla BO3MO7KHAa M3BeECTHAH MO3aHYHOCTh MaTouornyuecknx dopM 
pas MUHBIX OpraHax. OqHako H B OTHX CllyyaAx DOCTOAHHO O6Hapy?KHBaeTcA 
(amHuve BOAHOOOpasHOTO xXofa pa3BMTHA NarToworMyeckoro mpormecca. 

O6 9sTOM Ke TOBOPAT H CuefylomMe MakTH, OOHApysKeHHbIe B OMBITAX 
(a coOakax HaliHMM COTpyHHKaMH NO Kadespe HOpMasbuOn du3snonornn 
30eHHO-MeannuMHcKoH Akagemnu VW. WM. Tononossim nu VW. A. Canonun. 

Ha neckoOubKUX coOakax C BEIPAGOTAHHEIMU CHCTEMAMM YCOBHBIX KHCJIOTHO- 
OOPOHUTeEIbULIX HM [bIXaTebHEIx ped@raexcos WM. WU. Tonsogon usyaan ngme- 
(CHUA BENTHAM JerKuX WH COCTaBa aJIbBeOJApHOTO BOsayxa pH akcnepu- 
feHTaNbHO BbI38BaHIOM HeBpo3e. IlpumenuB paspaboTaHHBtii MM MeTor 
BTOMATHYeCKOH pervcTpalwWu W3y4aeMbIX ToKasatTeseli, OH NO H3MeHeHHIO 
'POBHA BeHTHIAMMM WerkKux UpocieqW AuHAaMMKY pa3sBUTHA TOpMO3HOrO 
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H. 7. Hypyun 





upowecca 3a UpeledaMM «Hy BHatase Ip HOPMaJbuoll BLICINCH HepBHOK 
HeATeNbUOCTH, a 3ATCM B pasiMdible NepHOAL! HeBposa (puc. 2). Oka3zasocn, 


60 
4 





Puc. 3. JiimamMika passiltity BO3- 

6yMHTCIbHOTO polecca B Kope 

Mo3ra cobakh B HOpMe If Hpi 9Kc- 
HCPUMCHTAIDUOM HEBPO3se. 


Io ocu adcyucc — BhpemMA (B MHH.); no 
ocu opdunam — OTKHOHeCHHe BeHTHIAUUH 
yerkux OT HCXOQHOrO YPOBHA (B%). 
a— O HeBpo3sa; 6 — Yepes WBe HeTeIIH 
nocne cmnéKnu; ¢ — OTMeTKA H3O0INIpPoO- 
RAHHOrO LelicTBNA TNONOKHTCIbDHOrO yc- 
NOBHOPO Pa3parwuTeA, 


TOM H3yueHia B ero OLLITAX 


eCJIM JO HeEBPO3a TOPMO3HbIN Wpomecc Wpo- 
TekaeT C OpelesenHoK  MocwesOBaTeJIb- 
HOCTbIO, BbIpaskaloneicA B MocTeMeHHOM 
yr yOJleHHM TOPMO7KeHHA K 3-ii MUHyTe Mocse 
Hayasa WpHMenenuA jWuppepeHyMpoBOUHOrTO 
paspaklTesA, MocTenewvoM  ocjabmeHHy 
ero K 5D-if MHHYyTe Tt BOsBpalicHHH K HC- 
XOJMIOMy COCTOAHHIO Ha 6—7-H MHNYyTEe, TC 
Tip weBpose Texenne ero GprBaeT BOM1006- 
pasntim. Bnayane ol pacTopMa?KuBaeTcs, 
gaTeM pe3sKO yruyOuHeTcA, 4YTOOLI BCKOpE 
ONATh pacTOpMosHTLew, MW. T. J. Takon at 
BOTHOOOPa3HbIH XapakTep OTMeUAeTCA B NPO- 
TeKAHHM BOZOYAUTebNOrO Wporecca (puc. 3). 
UTO, IO-BHJMMOMY, OTParsKaeT TO Hapymenne 
B3AHMONCHCTBHA, KOTOPOe BOSUMKaecT MeATy 
mpoueccaMu Bo3s0ysK[CHHA HM TOpPMOWKeHI 
pH HeBpOTHYCCKOM COCTOANHH. 

B npuunune noyxo6niie pesy.bTaTh Onisy 
nosyuenn u VW. A. Canosnim, xoTa oObexK 


ABISLIOCb M3MeHeHHe YPOBHA KpoBsHOroO flab 


Nenu. Coveran Wasloneiite rpv3sa Ha CHAHY codak, BH3bIBaBWero TOBDITHe- 


Hic KpOBAHOrO jlaB.TenA, CO 
BBYKOM MeTpoHoMa 7o yqapoB 
Bi Mn. H CO CBeTOBBIM pa3- 
Wpaxkuresem, eMy yqamocb 00- 
pasoBaTb TpOwnEe  TWoOMOKH- 
TEUbIUbIe YCIOBHbIe pedeKcb. 
B ylaapnelmem Opiuia BLIpa- 
Gorana jNdpepenuupoRrkKa na 
3BYK MeTponomMa 1950 yyjapo, 
B 1 mn. PernctpamnaA ypoBHA 
KPOBAHHOTO jjaBJIEHHA B OFLLITEe 
© YCAOBNLIME  pedsekcamMi 
IpPOUsBO/WIWAch wepes KOPOT- 
KHe HHTepBasibl BpeMeHH, 4TO 
HO3BONHIO CICWHTb 3a AWHa- 
MHKOH pa3BUTHA Kak Bo3s0y- 
MTeMbUOrO, TAK WH TOPMO3sHOrO 
npomecca. OOnlmgHO, Be Bpe- 
MCHH JCHCTBHA YycCJIOBHOrO 
pas[PaskKHTeIA, YPOBeHb Kpo- 
BAHOrO JaBJIeHUA KOMeOaATICA 
B Tipeerax 1380—100 mm pr. 
CT.; UpM MpuMeHeHuH soJ0- 
*KHTCMDHOTO YCJIOBHOTO pa3- 
WpakKuTeA, WalpwmMep 38Byka 
MCTPOHOMA, YPOBeHb KpoOBA- 
HOTO 











x0 2 at Gogh ig! tog! 


Puc. 4. Jivwamuka pasBuTna Bos6yqnTeubuoro 4 
TOPMO3HOFO Hpoueccow B Kope MO3ra y cobaKH F 
HOpMe Ho UpH ciunOKe. 


ilo ocu adcyucc — BpeMH OLNpecLenenhA YPOBHA KPOBHHOPt 
ABACHIIA (B C@€K. MW MHH.); no ocu opdwitam — YPOBCHb Mak: 
CHMaJIbHOro KPOBAHOPO JlaBICHHA (B MM pT. CT.). Lf — am 
NINTyLa Kone6anHuH ypPOBHA KPOBAHOTO aLJIenwH B HOpME 
(6e3 IIplimMenenuA yCUOBHOrO CHrHada). Cmpearur nepean— 
HavaO LIPHMeHCHHA HOMO;KNTEBHOFO YCsSIOBHOrO CHrHada 
emopasd —- okoHYNAHHe ero pelicTBUH H Havasio WeACTBUA OT- 
PHuUATeNbHOrO YCIOBHOTO CHrHala, mpermbx — OKONWAHHE 
nelicTBHA OTpPHLaresbHOrO ycnoBHNoro curiana. 1 — pas 
BUuTHe BOsb0y—qHTeNbHOrTO mMpowecca (M-s) B HOpMe;, 2 — 
pasBhTHe TOpMo3sHOoro Iponecca (M5) B HOpMe, 3 — pas 
BuTHe BOsbyOHTeNnbHOrO lpomecca (M;-;); ¢—pasBuTHe TOP- 
MO3HOrFO Mpomecca (Myo); § — nocne NpekpamennaA Wen. 
CTBNA YCJIOBHOrO CHFHaJla. 


WaBIIeCHUA pesko TMOBbIMNAICH WH K 3-H MMHyTe JOCTHTal MaKCHMyMe 


(215 wm pr. cr.), a K 5-ii MunyTe BOsBpalladca Kk Mcxo_HOMy DosomenMo. IIpy 
TIpHMeHeHuN jLUuddepeHIMpOBOUHOTO pasAparKUTeIA YPOBEHb KPOBAHOTO jfaB- 
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TCHHA CIMpKasicd Wok 2 mu. 30 cek. octHran MuHuMyma (100 sm prt. e7.), 
ak O-if MINYTC BOBBPAWlaIcA K MCXOJHOMY TodOMeHHIO (pic. 4). 

Takum OOpasoM, XapakTep pa3sBiiTHAH Kak BO380YAHTeIbNOTO, Tak H TOp- 
MOBHOPO HWporecca Obl OAMOTHUMBEIM: ObICTpOe BOSHMKHOBeHHe, TocTenenwoe 
HapacTaHle HW HocTenennoe ocabsenne © BO3Bpa- 
NleHHeM K HcxoquomMy cocTosnuw. Takona juna- 
MUKA PasBIUTHA HeCPBHEIX WpoweccoB Wp Hop- 
MacIbHOM COCTOAHMH Kopbt Mo3sra. Ha Takom ic- 
xojuom done HM. A. Camopnim Wf Obiia WponsBeena 
CIUHOKA KOPTHKAIbUbIX WpoeccoB B TeyeHHe He- 
CRKOIBKHX Wueit nmorpayg. YoKe up npopeyenuu 
CIINOKH ObWIM OOHAPYKEHbI peskHe BOs.HOOOpAaHbe 
honeOaHHA ypOBHA KpoBAHOTO favsennA. Xo 77 
nccIeqoBalliA Op crenyrounit. Bnauane Ona 0 ON 2 4 
H PUMe Hel HOLORMTEBIDIL YCIOBHHH pas parKi- ia ie heen 
T@Jlb, KOTOPHIUL BbIZBAIL HOBBINICHHe ypOBHA Kpo- cae ue /\uHaMinKa detae ares 

7 30YAHTCAbNOTO Hpouecca B 
BAnoro faBsenna co 140 fo 210 MM pT. CT.; HA xope moara cobakn B HOpMe 
2-i1 MHItyTe ero jiclHCcTBie ODIO Mpekpameno H3a- WW Mp akKcliepuMcHTaabHoM 
‘eHeHO 6e3 HHTepBasa WelicTBHeM Tupmepenmupo- HeBpose, 
BOULOLO paslparxkHTeIA, 9TO BEI3ZBAIO peskoe Hpepweucmaa anna —B Hopme, 
, CNAGWHAA—TPH HeBpo3se. Cmpea- 
CHIDKCHHe KPOBAHHOTO AaBACHHA, YPOBEHb KOTO- xu nokasbipaiot Hayano MH KOHER 
poro yepes 2 mun. goctur 120 ma pt. cT., uTo RexCTANA pasmpamurean. OcTany 
OnlO HaKe UcxoyNOrO ypoBpusA ua 20 mu. Ha oTom puc. 4. | 
MOMCHTe JlelicTBHe AndhepenwUpoBOYHOrO pasj[pa- 
AUTCIA OLWIO Mpekpalleno, UTO Walo peskui NOWbeM KPOBAHOTO jjaBJeHiHy 
yo 180 mM pr. cr., 1B Jaxbneiimem na mpotakennn 12 MI. ypoBellb Kpo- 
BSMIOLO HABACHII HMe BOTHOOOpaBHbit XapakTep: OH TO MOBbIMNIANICAH JO 
\ 190—210 wm, To cumnasuca jo 120—110 mM pr. 
110 | ! eT. (prc. 4). 
150 bp f\ eis Takum o6pa3s0M, B OnNbITe co cmuOKOl Mmpo- 

UUUWUYUE AL: OJUGKUTeIbIUOCTh M3MeHeEHMH YpoBHA KPOBATOLO 
130 ea TABICIUA HOuNCIATach 16 MHH., a CaMM H3MeleHHA 
110 Ny ok HOCHIH BONHOOOPasHBlit xapakTep, CBIHeTeIHCT- 

30" "3! 30" of 4! = Bylommtit o ObIcTpoii cmMene BosOyqNTe.1bHOrO Hu 
30 a of a fh TOPMOSHOFO MporeccoB B BEICINMX COcyjloaBUTa- 
TRAbDUDIX HeuUTpax. 
Puc. 6. JIinamimbka pasBiutiyst B pesyaprate 1ponsBeeunbix CuIMOOK y CoOaK 
TopMOsHOroO Upotlecca B ROPC pogo meBpoTHueckKoe cocTosune. Temepb m0- 
Moura COOaKH BO MOpPMe H TIpH | : . 
okeHopuMciTatbuomicppose, TORMTEADIUUT YCHOBUDIA pastpakuTerb BHIsLIBAN 
OGnantavenna Te xe, ro ua puc, Bilavate ue HOBPIUIeEHHe, Kak OOBIYHO, a CHIAKe THe 
An 5. KPOBAUOrO jaBseHHA, KoTOpoe uepes 30 cek. 
CMECHAJIOCL MOBLINCHHeEM, 3aTeM HOBDIM CHHKe- 
[HOM H HOBBIM ToBbUmenHem. AMIMAMTYa KoebaHwh WaBleHHA Tip 3TOM 
Oba WOopAykKa SO—55 MM pT. cT., a AlilaMiiKa M3MeHeHIi WaBJICHHA HocKwa 
OTUCTIHBO BbIPAKeHULU BomNOOSpasHHii xapaKtep (pyc. 9). 

Pe3sko I3MeHHIOCb WH pasBuTHe TOpMosiHoro mpormecca (puc. 6). 

Takum 00pa30M, HM B RaHHOM Clyuae OTMCUAINCb YacTHe KONeOaHHA ypOBHA 
KPOBAHOLO aBIeNUA, aMMINTya KoToporo Obiaa WopaAgKa 40 MM prt. CT., ITO 
COBLABAJO BOHOOO pasHOCTh B pasRBITHH WHppepeiMUpOBOUHOLO TOPMOVKCHHA. 

Ha ocnopanii mwpnbesennbIxX akTOR MbI CKIOHHE OOBACHUTL MpHpoyy 
BO.LHOOOPa3IOCTH BereTaTHBIIDIX pacCTPOUCTB pH HeEBpoOse W3MeneHHeM PyNK- 
UHOHAIbUOrO COCTOAHIA KOPhI FrOTOBHOTO MO3ra H TOKOPKOBHIX BereTa- 


THBHBIX HeCHTpoB. 
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AKRAHEMNMUAH HAY K CCC P 
TPYJ[bI MHCTUTYTA OH3HOMOPAH um. WH. 1. WABSIOBA, t. VIL, 1959 








JMHAMWUKA CHPrHAJIW3ANNN C MATRKH 
B PA3JIAGHBIX CTATMVAX MOJIOBOTO WWKJIA Y COBAK 


Jt. U. JEBENEBA 


(JlaG6opaTOpHA HHTepOUeNTHBHBIX YCOBHLIX peDUeCKCoB. 
gapesylomun — J. Hl. AtipaneTbanu) 


EctecTBeHHOe U3MeHeEHHe COCTaBa LOJOBLLX TOPMOHOB B OpraHUsMe B pas- 
NIHUUbIe Ma3zbl MONOBOTO WHKIA OKa3sblBaeT CiewNdnyeCKoe BOeliCTBHeE Ha 
peuentopuylo dyHkuiwio0 MaTKH. Ha ocHOBaHUM 93TOTO MOKHO MOMYCTUTh, 
YTO ILWKIHYHOCTh TOPMOHAIbHDIX IpoweccoB OIKHA ONpPeeHATL coodoil 
chenhdpuyeckne OcoOeHHOCTHM CHTHaAIbHOU eATeJbHOCTH MaTKH. 

Bonpoc o peenTopHol MyNKIWM MaTKH HanOolee NOHO OL usyder 
B HecwenoBanHAx H. JJ]. Tapmamesoi (1940, 1950), A. B. Purnap (1943), 
Jd. lil. Alipanetbanna (1949, 1952, 1956) mu ero corpygunkos (AiipaneTbaAHy 
nu HKHppikanoscKnad, 1947; Kpprxanonckas, 1950, 1952; Denb6epbaymM, 1952, 
1954, 1955), B. M. Jloruc (1950,) C. Ki. PamOamusse (1951). 

HponomKas ITY JHUMIO UCCJleqOBaHHi B YCNOBHAX XpOHMyeCcKOrO IKCe- 
PHMeHTa, MBL W3y4aslM U3MeHeHMA CHTHaJIbHOW JeHTeJIbHOCTH MaTKH B pas- 
IMUYHDIX Pazax NOMOBOrO IHKITA. 

IlomuMo 9KCHePpHMeCHTOB Ha HHTAKTHBbIX +KHBOTHLIX, ITOT BOTIPOC HCCIeo- 
BaJICA HaMH MW Ha CoOakax, NepeHeciiHX IKCTHPMAaNMlo [BUraTebHOW OONACTH. 
KOPbI FOJOBHOLO MOsra. 


Meroyuka 


ONBITH IpPOBOAHINCh Ha YeTHpex coOakax, DO KaIuYKe Oca, Ona, Hanpma un Jlata. 

Tiss peticHwA 3afa4n uCcCAeOBaNHA B MCTOMMKY HasomennaA ductysn MaTKH (Alipa- 
DeThAHW H Deapocp6aym, 1951) Onlia BBeACHAa MURHMHKAUNA, 3AKTIOUaAIOMaACA B 3aKpbl- 
THH WCICBHAHOTO IpoOCcBeTa, BEAYINCTO H3 BCKPLITOrO yuacTKa pora B MATOYNBI KONeL Cro. 
TaKiM DyTeM JOCTHFalach H30NAWNA NOMOCTH MATKH OT BHCWINICH Cpeabl, YrO TpeloTBpa- 
Wai WNMHUNPOBaHHe Ce MH BOZUMKINOBCHHE MCTPHTOB B TCUKOBOM HepHose Wuksa. Jlo onepa- 
Wi WatoKCHHH MHCTYI MATKH coOaku Hepenocnan OepeMcHHOCTh, posbl HN Tepvos Wak- 
Tau. 

B namnmx oOmNTax TpliMeHAJOCh MexaHiaeckoc (OpowWeHve CTrpyeH BOLI KOMHATHOIN. 
TEMICPATYPh!) paskpakKcHne pellelvTOpoB CM3NCTOH MaTKH. TlouosuTetbHLIM pasaparKn- 
TENCM HBIAT ACh HeNpcpbiBhan CTpYA BUA, LHPDepeHUMpOBOWbLIM — MpepbIBUCcTaA CTPyH. 
B KauccTBe JKCTCPOUCHTHBHEIX ObIIH BLIpaboTanbl YCOBHBIC PeMICKCh CO 3BYKOBOFO (TOH 
HJIH MCTPOHOM) H Komnoro (KacaaKa) anarwH3aTopos. 

JA CpaBieniA HHTepOLWcNTHBHOrTO YCAOBHOTO pediekca C MaTKH Onl BEIpaboTaH HH- 
TEPOUCHTHBUNH YCIOBRE pedyekc Ha MCXaNMNCCKoe (KacaiKa) paskqpakcnHie CAIH3iUCTOH 
OpaIbHOro KONA HeTIH TOUKOM KHWKH, BhIBCACHHOK 0 cnocoby Tupn-Beana. B KauccTBe 
HOAOHKUNTCALHOTO YCJOBHOTO pa3s_paxkKUTcIA MpUMCHATOCh TpHKOCUOBeHHe C PHTMOM 
120 Bb 1 Muu., ANdhepenunpoRowHl paslpaKuTelb oTAMYAICA No putMy (60 OpHKocHoBe- 
Hui B 1 MUH.). 
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[lonyueHHble pe3syibTaTbl 


Ucxo# 3 HB8BeCTHOrO MakTa MOBMIMICHHA UYYBCTBHTeEIbHOCTH penenTo- 
DOB MATKIT Mp HakOMIeHHH B OprannsMe QPOMANKYAHHAa, MBI Mpuctymaais 
Kk BLIPAOOTKe HUTePOUENTHBIOTO yCAOBHOrO pepsekca C MaTKI B LepBble we 
AMM TeUKOBOrO HepHoja (cobakn Oca, Ona u Ilanbma). [pumenenne uittepo- 
(eITHBUOFO paskpaxkiUTesA He BLIZLIBANO y COOaK OPHeHTHPOBOUHOTO peduekca 
N HE OTPaKaAOCh Ha MHMWeBOH Sesyc/LlOBHOH peakUMH. 


idl 


78 9 DF 


&exe<Re2azess 


Ss 


Xoj, BLIpaboTKH WHTepOWeNTHBHOTO ycOBNOTO ped- 
yiekca Ha pasqpakenne MaTRH B asc TeyRH MOAOBOTO 
unkKia y cobakn Ilaipma. 


IJo ocu adcyuucc ——ZHH ONbITOB (NOIeEPKHYTHI JW TeUKM), tO OCU 
opdunam — BCJIMYHHA YCJIOBHOrO pedsiekca B es. WK. 


Y lIlanpupt ua 3—4—5-m coveranuax 3a 10 ceKk. M380 NpoBanHoro jelH- 
CTBAA YCHOBHOTO pasApaKuTersA CHIOHHOH opPekt 6b paBeH 20 Jlew. mk. 
(oHoit Kame catonbt cootBercTBoBaso 10 Fen. WK.) © TaTeHTHbIM MepHojomM, 
pabnbim 4 cek. C 6-ro couecTanHaA ped@iekc yYHpOUILIcA MW MpOABAA ACA KarK bit 
pas, KoeOAcb No BeaManHe oT 70 fo YO Ae. WK. 3a 20 cek. H30711poBaH- 
Horo WelicTRUA pasqpaxuterA (cm. pucyHon). Y Ogu pedsieke ctad Npoytim 
locae 5-ro coueTaHHa, JlOcTHTad Beanuunub OO—70 men. mk. 3a 20 ceK. Cc Ja- 
TCHTHDIM TepHogwom B 1—2 cek. 

Y Ocw pediexc cran mpounbiM c 3-ro coveTaHHA, OCTHTaH BEAM 
9)-—95 nea. mK. 3a 20 cek. H3I01HpOBaHHOrO JCHCTBUA paspaskuTedA C Wa- 
TCHTHDIM WepwHowom 1 cek. 

jKenad uctipoOoBaTh mpornocTh BEIpaboTanHoro pedeKca, MbI ipekpa- 
THI NpoObl ero Mocse O CoueTAHHA Ha BeCh Neplog TeuKH. IHlocne mpexk paute- 
Wa Teuku (¥epes 3 Hees) BHOBb McHpoOoBaHHblll pe@slekc OKasadcA pab- 
ubim 90 plea. mk. 3a 20 CeK. H301MpOBAHHOrO FelicTBHA paskpamRuTeaA C la- 
TellTHbIM TepHojiom 1 cex. Masa BIMAHMA UNTepoMenTHBHOTO pasAparkennA 
MATKH Ha 9KCTeporentuBible pedsiekch Oblna KpaTKOBpeMenHOH Wi Handosee 
OTUeTIMBO HaOsowanacb TOKO B HepBblx Tpex-YeTblpexX NpPHMeHeHHAX 
HuTepouciTHBHOrO = pasipawuteta. Tlocne nmpekpallenuaA TeyKH B OTMeJIb- 
HbIX OMbITaX yrKe CPOPMUPOBAHHDI MpPOUHby HHTCPOWeNTHBNHH peguekc 
oKka3blBasl Kak CTHMY.Jlpylomiee, TaK WM TOPMOsAMIee BINANHeE Ha aKCTepo- 
euTHBHLIe pedsekcer. Tocne Teuku BeTHYNNA HUTePOMeNTHBUOTO YCAOBNOTO 
pepnekca C MaTKH Haunadsa BOHOOOpasHO CHMAATbCA M ude pexyn po- 
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Kale pas_paxKurTetell MaTKI cTaso meiee Tounbia. Lean Bo Bpema reunit 
BeMNMHA oPg~ekTa pH jelicruun AUddepenmtposounoro pa3]lpaskuTestst 
cocTablAla B cpequem 33% 0 OTHOMelMIO K BEAIYMHe MOOKUTeABHOLO 
pedrekca accOUNMpOBaHHOll Maphil, TO B TocAeTCUROBOM nepuoje — B epej- 
Hem SO0—60%. 

Cpapnenne ckopocTH BEIpasoTRH yeoBnoro pe@aekca © MaTKH BO BpeMsi 
TEURIE HB MCPHOL NOKOA HO3BOAUIO YCTANOBUTh, YTO B Me*TeIKOBOM Hepnone 
NUTCPONCUTHBHDHL YyCOBUB ped@ieke © MaTKH WpoABHIcA Hub ua 14-m 
coveTanun. da 20 cek. W30MpoBaHHoro jelicTBHA yearORNOoro paslpawkurTes 
CHOUMOH aber Obl paben 45 Ned. WK. ¢ WaTenTHbIM TepHoyom 4 cek. K 40 co- 
NCTAHUAM pe@JeKC YKPeNMIICH U MPOABIIANCA Kaabii pas, KoneGIHCh NO Be- 
mune oT 00 Ko 70 es. WK. © HaTenTHbIM HepHojom 3—4 cex. Dru WaHIble 
cooTbercTByloT nadojennam MH. M. Deandepoaym nay cKopocthio BbIpa- 
OoTkKN peduekca B Nepitoy noKos. C nacrynmenuem TeuKH Besta ped@sekca 
yReUMUBalach Yo IO ped. WK., TaTeHTHbii Depnom cokpatuica mo 1 cex. 

‘Iro we KacaeTCH 9KCTePOLeCNTHBHEIX YyCAOBHDIX pediekcoB BO BpeMA 
TCUKU, TO HH y OHOW W383 coOak MBI He HabmOqain vapyllennta oTHOMeNMHi 
MCKAY CIOHHBIMH apdekTaMU Mp jelicrBun PaslpaskKitTelen pasnow CHD. 
Teuka ue OKasblBasia BIMANHA Ww Ha Se3sycNOBHBIt numeoil pepdekc, T. e. 
MLE He HaOwOaIH HH 3alepsKKM TBHTaTeIbHOrO KOMMONeHTA WuWmeBon 6es- 
YCHOBHOM peakIWN, HH OTKaza OT eb, IM H3MCHeEHHA BeNHUMHBI 6esyci0n- 
HOrO CJOHOOTeEIeHMA. 

Cneynduka HHTeponenTUBHOTO ycuoBHOrO pedieKkca C MaTKH BO BpeMs 
TEHKH OTUCTINBO BEABIACTCH MPH CpaBHeluM pedsekca ¢ MaTKM C MUTepO- 
KenTHBIDIM pedsekcom c KmmKH (cM. Tadstmty). 


Codaka Oca 


Orr’. -— oor 























saat JTaTre HTH pili Ycuownas 
Tipo jock Mepuory peakiny 
TCIDHOCTh (Bb Cen) (B fest. m8.) 
MIJOJINPOBAaH- 
YCNOBUHLE PAskPUKUTCA org neheTBiA | 
canpas OIL, on. on. OH, 
ett cen.) | Ne 82 | Nb 92] Ne 82 | Ne 92 
(POH) | (Tega); (oR) | (reura) 
My29 a ee ee ee ee 20) { | 145 | 430 
Pasypamkenwe KuLl- 
FELT isa, ee Rit a ag 20 hee be at) 49 
Pa3jipaxenne  wuU- | . | 
SS | ee era a ere 20 t 9 | 30 40) 
Mj09 a ee ee ee ee 20 1 | A 1} 130 30) 
Pa3ipameune MaTKn + 20) { 3 | 60 60 
Pa3apaxenve MaTKH — 20) 1 Z AD 20 
Migs. He. Bake ee als Bh te 2) 1 t 20 70 
BETO) ea 3. nas Sut 2e e Setl 20 kp. | 110 125 


Rak BUANO M3 TAGAMIbL, BO BpeMH TEYKM BHAYUTENLHO yMeHbMaeTCA BeLIH- 
WHHa HUTCPOMeCUTHBHOTO YCAOBHOTO peduwekca © KMMIKH, a TakwKe Hapymae4rca 
KOPKOBDIIT aHaIu3 aCCONMMpOBaHHO!l Napht KuMeUHOrO. peduekca. Virre po- 
KCHTHBHAA WudhepceiMpowka Up paskpasxkeHuu KUMIKN BEIBBANA WoCTeNnO- 
BaTebNOe TOPMOAEeHHe YCIOBHOrO pedsekca Ha Myo. 

Wureporenrupnsiii ycroBublit pedaekc Ha pasaparkenne MaTKM We M3Me- 
HICH, MP ITOM KOPKOBEIN aHalU3 pasaparkennit MaTKu cran 6onee TOUNBIM. 
Betu4nna oKCTeEPOLeNTHUBUEIX YCOBHEX pedseKCOB W3MeHMach Hesnaun- 
TEMbHO, WU pacTOpMOsiiach Juddepenmmponna na M,,. 
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Kine Oogee OTYCTAUIBO MPOABMINCh OCOOCHHOCTH MUTEPOMEMTUBUOLO YC.1OB- 
Noro pedrekca C MaTKI WOCIe IKCTHPMaWNH yIacTKa Kopp! B 1BUTaTesi bol 
OacTH, KOTOPAH HeCOMHeEHHO UMeeT cHenuduueckoe OTHOTHeEHHe KK BHCTIC- 
DOIDUBIM anamigzatopam. Mbt nadoqain QWHaMHKy YyCJOBNDIX pedsekcon 
8 HCPHOJL TeMKH ciycTA 9 Mec. MocHe dKCTHpMAaWW yyacTKa KOph B ABHTa- 
retpHol 30ue. Tedka CHOCOOCTBOBATA HapyWCHWO KOMMNCHCHpOBAHHbIX PylK- 
(Hil Kak JBUrATeIbUOrO anmapata (y coOakh BHOBL NOABIVICA Mapes neBOH 
‘TONDbI), TAK H BOCCTAHOBUBINIXCH K ITOMY BPCMCHH WHTePOMeNTUBIULIX YCOR- 
tax pedaekcon, Jka wacioctpanun UpuBoszNM upoToKo onmsita Ne 240 B nep- 
sb O@Hb | TCURIT. 


Onpir Ne 240 
CoGaka Oca 




















I] pozocté tt - 
TCNbBHOCTb 
H30NpoReH- | JfaTeHTHHIA | YcuUOBHaA 
YcNoBNble paspakutTedy! Boro jAencT- nepHoy | peak 
BUST Pausapar (B cel.) (is jl@dI. IK.) 
MiHTCH i 
(B cCeK.) ) 
aS 22 shete, Seen 
7 
M 1 20 e Py Py * . * * . 20 | : | 4 ) 
Pasjipawkenie  KIHTI- ! 
RM = 4 > ect Bae a 20 3 20) 
Pa3jipaskeuue — KUMI- | 
KM — 2. wwe 20 | Z AD 
Mye29 . . ° . 4 « . e 20 \ it 1 I 30 
Pasjpamkeinne MaTKH + 20) 4 | SO 
Pasapamenne MaTKH — 20) 7 4Q 
hhacadka . 2... 20 3 ‘() 
Mak. eh hae e-ewael 2) | 40 
Myey 2) | 140 








AHaJH3 UpuBesfeiloroe LpOTOKOAa OUbLTA LOSBOJEACT UTMETHTb, YTO HECMOTPH 
Ha HACTYNMBULYIO TCUKY IKCTEPOTICNTHBHADIC YCAOBHLIC pe@dekKchl He iWeaMe- 
Iuich. BMecte C 9THM 3Ha4HTCAbHO CHUSHACA MIITCPOUeMTUBHbIN yCOBILBI 
pedrekc Ha pasytpakenne KumKHN. Menmpy pedsekcami acconmupoBaliion 
Hapbl BOSHHKAN MapayoKkcalbHble oTHomennA. MureponentiBunli ycuoBubii 
pe@eke Ha pasjlparke1nne MaTKH He TocTpajjad, HU KOPKOBHIT ananus pasipa- 
sKCHHMILT MaTKI Ha Hapyluiwicsd. 

Takum o0pasom, Cpabhenhe pe@sekcos (ByX Opranon O;MOT I TOH Ke CMC pbi 
HHTCPOLCUTHBHOH CHTUaATH3aH MWO3BOJILI0 BLIABHTb OCOOCHHOCTH NNTepo- 
HeNTUBHOLO YCAOBHOTO pedslekca C MATRH, CBABZAINDIe C WWKINYHOCThI Py itk- 
WMouUpoRanusA ee. Ilo-Bu_MMOMy, 9TH OCOOeHHOCTH OOYCNOBIeUL NOBbINeEHHeM 
YYBCTBUTEJLHOCTH pelelTOPOB MAaTKH BO BpeMA TeYKI B CBABH C HAKOMIeCHHeM 
Bh OPfaHH3sMe COOTBETCTBYIONLMX TOPMOHOB. ITO OOCTOATENbCTLO CTOCOOCTBYeT 
ODICTpoMy OOpasoBanitio ycuOBHOTO pediekca WH OOmMeTYaeT OCYHIecTBAeCHHe 
KOPKOBOFO AaHaJIN3a HUTCPOUCITHBHEIX pa3sjlparKelllll MaTKH. 


Bison 


OG6paz0Bpanne MHTepOWenTHBHOTO ycuoBHOorO pedekca Ha pa3zjparKenne 
MATKH ONpeyleiseTcH az0l MON0BOrO WuKJa. 

a) B dase TeEYKH YCIOBUBIH peduekc Ha pas{parxkeHne MaTKH BbIpadarhi- 
BaeTcH ObicTpee, VeM B Me€7KTEYKOBOM DepHone NOMOBOrO WHK.1a; 

6) B dase TeEYKH yJlywWaeTCH KOPKOBHIN aHaAHNs pasqparkeHuli MaTHI. 
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BJILSHIME IKCTAPHATIMM YUACTROB HEPEXHEFO OTJTEJIA 

KOPbI TOJIOBHOTO MO3SrA HA OYHRKUAM WUTAKTHOFO 

H YUACTHUHO PESEILMPOBAHHOPO SREJIY KA LPH WPOBE 
MAPMAKOJIOPHUECKUMM BEIQGECTBAMU 


A. B. MAHTHHA 


(JlabopaTopux MHTepOUCITHBHEIX YCIOBHEIX pedjekcoB. dapejlyiouui — 
3. IW. AtipaneTbann) 


OrpoMHy!0 poJb B MYHKUMOHAIbHOH MepecTpolike OpraHniu3mMa, HacTyarw- 
Well B pe3sysbTaTe OMepaTHBHbIX BMellaTeIbCTB KaK Ha Ke YOUNO-KuMe4d- 
HOM TpakTe, Tak MH Ha Apyrux opranax mM cMcTeMax, MrpaeT Kopa OobmnXx 
novyuapnii ronopHoro Mosra (BurKos, 1942; [lerposa, 1953; Acparan, 1993, 
HM jip.): Onnako mpocrpanctTBeniiad KOPKOBaA AOKaMsalMA CHCTeM, CBA3aH- 
HDX C OCYIMeCTBIeCHHeM ITHX peakIMi, Oo cux Mop cabo H3y4eHa, HECMOTpA 
Ha TO, YTO UCCeLOBAHHA, MOCBAMIeEHHHIe BONpOcaM JOKaIM3ayuh PYHKUME, 
ILpOBOAATCA JaBUO C TOMOM[bIO BeCbMa pa3sHooOpasHbIX MeTOAMYeCKHX WpHe- 
MOB. 

Buepsble Januble 0 HelocpexCTBEHHOM OTHOMICHHM MO3rOBOM KOph K BHYT- 
peHHHMM OpraHaM B OCTPEIX OlfbITaX MyTeM pa3f[paxkeHUAH HeKOTOPbIX OTTEOB 
Mo3sra KM perucTpalywu kesyouno-KuMeqHol = MOTOPHKM ObIM NOyuenhi 
Bomepoutenom (Bochelontaine, 1876), HeckKonbKo ToasKke Xaacko (Hlasko, 
1887), B. M. Bextepesnrrm nu H. A. Mucaascnum (1890). Yore u Myton 
(Watts a. Fulton, 1934), Wynton (Fulton, 1943), Xeccep, Jlesryopru n 
Kon6 (Hesser, Langworthy a. Kolb, 1941) Ha6ntofanM m3sMenenHne iKery- 
}LOUNO-KHIICUHOH JBHPaTeAbHOM AaKTHBHOCTH, HacTyNabmee B pesy1bTaTe J10- 
KaIbHOrO YaseHHA TOAbKO MpeMOTOPHOLO MIT MOTOPHOFO OTAeEMOB KOPKOBOTV 
noama. WU. A. Byssirna (1939), uctonbsyH Mero, yCHOBHLIX pedseKCoB, 
CMOP MOKa3aTb, UTO BAMAHHE KOPbI roJOBHOrO MO3Ta Ha ABULraTebHylO PyHK- 
WMIO 9KEYMOFHO-KUMeIHOrO TpakTa Hoce yaleHHA WpemMoTopHolt oOsacTu 
MeHAeTCA. 

B nactosamee BpeMA cCuCTeMaTIeCKie MCCeqOBaHHA TO W3sy4eHHio KOp- 
KOBOTO ad@epeHtHoro HH addepentnoro WpeAcTaBuTeNbcTBa BHYTpeHHUX 
opraHos HpoBosAtcA B waGopatopun JY. Ll. Aiipanerpanna (1955, 1956, 1957). 

Hamre vccaeqonanne npeyctaBsAerT CoOoM NOMMTKY NPHMeHUTh JWI W3y- 
uCHHA yKasalHoro BOMpoca HeKOTOpble apMakoNorHyeckue BellecTBa (MOp- 
Quit, THCTAMHH) WO W WOCAe YaACTHYHOM peseKMMM Ke yAKa HW IKCTHpNAain 
WepequUX OTeENOB KOPbl TOMOBHOrO MOsra. 


Meronuka 


lHiccnegopanne MpoBosiioch Ha Tpex coOakax: danupa, tyk u DyKc. dahupa HMer 
jlne PucTyNH! wKeNTyTOUNyloO HW KuMMeHy!0 (BCe KeTyMOWHbe PUCTYIN HakMaLLMBaHCch B OO- 
actu fiva omcryaKa). 7KyKy Oba HaloweHa TOKO uctyla *KelyaKa. (DyKC OHOMO- 


18 Tpyast Hactrutryta dusnonoruyu, v. VII 
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MeHTHO Wepenec onepallwio peseKUHH DOJOBNHLI *wKeNyAKa WH HaNoO-KeHUA *KCAYAOGHON 
KHWICUHON QuCTYJIBI. 

Ilepey, navasioM ONbITa TOcHe MpOMHNBAaAHHH wKesTyAKa ywepes MUCTYJIL BCTABAHCh 
6a AONYHKH H3 TOHKOM pe3HHbl, COeAMHCHHLIC C KancyjiamMu Mapes 4 pTyTHbIMu MalloMeT- 
pamu. B oxenynounHt Oannon4HK Doctynano oT 50 fo 200 Ma Bo3sAyxa JO ycTanoBscHnA 
nocToAHHOrO (PoHoROrO) WaBseHHuA B 2--6—-8 mM pT. cT. B KuweuHEit GannoH4HK Ho- 
cTyNano oT 5 jlo SO Ma BO3BLYXa WO NOcTOAHHOrO QaBAeHHA B 4—8—10 Mm pT. cr. Tlocae 
YCTAHNOBICHIA Mona Me yOWol WM KHIWeYHOM MOTOPMKH pH ACHCTBHH MeXaHw4CcCKOrO 
pasatpaKntcan (Oalnona, HaNONMeHHOTO BO3,YXOM) BBOAHAMCh DOAKORKNO PapMaKoJOru- 
YeCKHe BCWIECTBa: MOpdul (B O3e 1/3 Ma 1%-ro pacTBopa Ha ft KF BeCa 7KMBOTHOTO) HAK 


3adupa 





Puc. 1. Wuroapxutektounyeckan Kapta Mosra cobakn (no M. O. lypepnyy wu Fr. X. Bu- 
xosckol, 1927) c rpanwijamMu yateHuhxX yyacTKOB KOpbl rOmOBHOTO MO3sra y cobaK tHyka,. 
sagquphl uw WDyxkca. 


A — lipapoe nonymapne, Bb — mesoe. 


rucraMHn (1 ma 1%-ro pacTBopa). Bryenenue cekpeTa Oocnze BBeAeHHA OOOUX BeLECTB. 
NONHOCTbIO 3AKAHYHBANOCL Yepes NoOATOpa-ABa yaca. I]pobn c npuMeneHucM OboOuX areHTOB 
NpOMSBOANANCh yepes KaKAbe NATH ANCH HM WepeMeKauCb KOHTPOIbNEIMM OLBITAaMH. 
B omyucniom 43 *KedyAKa CopepKUMOM OIpcAeIAIMCh CleAylomMe KHIpCAMCHTH: CBOOO,- 
HAA COJAHAA KuCIO1a, OOmlan KWCJOTHOCTb, HepeBapnBaloigaa cusua 00 Metry 4 OAOTHOCTh. 
coka pv NoMomnH pedpakTometTpa. 

Baio Mpowegeno TpK cepHH onbitos. Teppaa coctosta B BHACHCHHH XapakTepa jel- 
CTBHA BLICYUOMAHYTHX DpelapaToB Ha PyHKUNH *KeaTyAOUNO-KHWeYHOTO TpakTa B HOpMe 
(tKyk wu Sagupa). Bo propo cepun AchcTBue Mopdua MW rucTaMuna H3yyato0ch Ha cobakax 
#tyk u Mykc Docae peseKWnn DONOBUHH *KenyaKa. OnepaunaA DponsBo_uAach B MOAUpU- 
KaunH Munctepepa. TpeTbA cepHA OBTOB Oba DOcBAuIeHa H3y4cHHIO OcobcHHocTeH 
flelictBnaA O60nX BeNeCTB HocNe yAaneHHA HeEKOTOPHIX y4aCTKOB KOpbI TOMOBHOrO MO3ra. 
Y specx co6ak BHAaYaIC NMponsBoMsach ONepalMA Ha AeBOM NlosylWapin, a 3aTeM Ha Wpa- 
BOM, TIPOMCKYTOK Me*KLY OHepalMAMH COcTaBAAI 5—6 Hegenb. Y Sanuph Span vocaczo- 
BATeJILHO yjlaqeHL! 4-e u 6-e KopKoBble Hola ¢ OOeMX CTOPOH (B COOTBCTCTBIM C KapToH 
WnTOApXuTeKTONMYCCKHX DoMel Mosra cobakn uo [ypespuyy a Berxoscxol, 1927). *AyK 
yepes 1!-, Mcc. HOCMe peseKUAH NOAOBMHEI *KeTyAKa Oepence akcTupiainio 4-ro 4 6-re No- 
cil eneBa, a 3aTCM KOHTPOMbHYylo Ollepawio © yaenHvceM yuacTKa KOph B BaTHAOUWOH 
o6sactn. Tospeagenna Kophl 607 bux nowywapnh, wakecenubre DyKcy NocAcqoBaTeALHo- 
C ABYX CTOPON, OXBATHIBalOT OONaCTh 4-ro, 3-To uw 43-ro notch (y PykKca OLiin Dposesenhl 
MOB3roBbie OlcpalHH yepes 8 MCC. HOCIe pesckiMn MetyAKa). ONbitbl Nawnnatinch Ha 
4—6-ii pACHL nocae onepannn. Jlan Gonee TOUNOrO ONPCACICHNA TpanHllbl MW rayOubl Ha- 
HECeCHHUX DOBpExXAcUHH Nocae OKoNYAaNMA PUBKHOMOrMYCcCKOrO HecaAcqOBAaHHA MO3sr #KyKa 
H Sayuph Ob voBepruyT MOpdonoruyecKoMy HccesoBanMIo (OKpacKkKa UpenapaToR 
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UpOKsBoAMTach Uo MeToAy Huccas),! Moar Mykca On UccHefqoRan MaKpocKonaecky 
(prc. 4). 


Honyyenuple pesyibTarThl 


B neppoit cepnn oustros (na6sojenns na HXtyKe nu daynpe) pH paspa- 
MCHHM MCXAlOpeneHTopos wKelyyKa Hadsiojaiach paBHOMepHasA JBUTaTeNb- 
Ha JicsTeAPHOCTh swKelyayKa WM TOHKOrTO KHmeuHHKa. Bo MpuMeHABININCs 
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Puc. 2. Oco6eHHOCTH MOTOPHKH *#KeyMOYHO-KMMeHOrO TpakTa NO BIIMAHMeM BBeeHHA 
ructamMuna (a) H Mopdus (6). 


I — Bannpa (co6aka C MHTAKTHDIM *KeyoRKOM), JI — Kyk (Gepes 2'/, Hee Nocne PeseKUuNH NOJOCBAHH 
meryaKa). /1/ — Bannpa (yepes 5 n7 aHe& Nocae NosTopHoH a. cTupnalnnn 4-ro nu 6-ro none Kopi). Karke 
aan rpynna KuMorpaMmM (/, //, 7/17) COCTONT H3 ABYX OTPesKOs ORHOH JCHTb] — HHKHAA ABJIAeTCA NPOLOA~ 
meHNeM BePxHeH. 7 — WhixaHne; 2 — MOTOPNKA *Henyuka, J — MOTOPKNKA KHMeIHHKA, 4 — OTMeTKAa Pas~- 
fpaxkeHna (cmpeaxa — MOMe€HT MHDEKUMH BewectBa); 5 — OTMeTKA BPeMEHH 15 cer. 


ONEITHEX YCIOBHAX IPM paslpaxenun MexaHopellelTopow MelyaKa sey o4- 
HaA cekpelua He Ha6moganacb. U3 knmeqnoll @ucTysb 3a Kak bI OULITHHK 
yac BLIZeNANIOCh O—7 Mi KUMeYHOTO COKa. 

Wnperuua ructamuna pe3ko TOPMO3sHa MOTOpHKy wKelyAKa, cnocodcTByA 
TOABICHHIO Me@JIKMX, YaCTHIX, PABHOMePHHX KoOsebaHnl, MH B TO #Ke BpeMA 
ycHuHBala WepvctTalbTuKy TOHKOTO KumeyHNKa (puc. 2, /, a). CexpeTopuan 
peakWHA sKenyaKa Ha THCTaMAN BEIpaxkanacb B BEIMeNeunn 70 Ma (Sanupa) 
nw 150 ma (JKyk) coka, B KOTOPOM cofepHanne CBOOOAHOL COMAHOM KHCIOTEI 
KoNebanoch oT 9 no 16, a oOmeit KUCHOTHOCTH — oT 14 yo 21 ycnoBIIBIx eyn- 
unn. Haornocth coka BapbupoBana oT 0 no 2—3 ycuOBHHX eAMHNT, a Mepe- 


1 TneronornyueckHit aHaltH3 Mpon3Bosuacna coTpyfunKamMH sabopatopau YL. A. Ilo- 
KposcKoli HH. UM. Durypunoii. 


18* 
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BaplBawltad cua — or O go 2—3 wu. La Kinmednyto cexpermoe ructamnn 
BAMCTUDIM OOPasomM we WeiicTBoRa. 
Brejenue Mopdina Bet3anBaso vepes 1!/,—2 mun. vocue mipexuun cit 
HOC BOBOYARTCHHC, KOTOPOe BakuOTaTOCh B OOuLeM GecMOKOiicTRe, TOMMOTE, 
PBOTHDIX  J(BIMZKCUMAX HO TM 
ES) Jadupa @& noch 1—2 MMI, CcolmpoBosK- 
x Ge ahtCh OOWAbHDIM CJHOMOTeYe- 
| HHCM i 3aKaHuMBasiCh CHOM 
| MmuUBOTHOrO. Bese 3a OKOH- 
YaHHeM WepHoya  BosdyrKje- 
HHA JIOJIHOCTbIO = 1Ipek patta- 
JHMCh >KeyOunble coKpae- 
UMA WM pe3skKo Najalo BHYyTpH- 
i i#oW OM / if il W oY REMY TOUHOe BNansenne no O—2 
MyK uM pT. ct. B to se Bpems” 
HaOsofasicA WOWbemM vToryca 
Zy)) KMIeCUHHKa, WinpmMica 5—7 
MHEH., Mocse KOTOpOorO tacTy- 
alo peskoe TOPMOKellle ua- 
CTOTHI WH CHIL cokpamenuit 
(puc. 2, J, 6). Cexpeyua se- 
yika Ha Mopdui coctanaysta 
N VV] fo mw wv vty? sy oT 138° GRyk) go 27 ma (8a- 
Mpa) coKa, B KOTOpOM cosep- 
anne cBOooOonNOM comATOn 
KHCLOTHE KoeOanoch oT 8 10 
15, a oOmei kKucHOTHOCTH — 
ot 13 go 90 yen. en. ILnor- 
HOCTh HOJyYeHHOorO ceKpeta 


: jocturana 3—6—7 yen. en., 

vA : : 

Z Jj a «epenapuBaiomiaa = cuana — 
4 44 a 7 4 6 V4 


2—6 mm. KutrerHyio cexpe- 
I\M10, BbIsBaHHYIO BBeeHMeM 
OalmoHa, MOp pu TopmMosyns 
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Pic. 3. Coornontenuxs CpcuiAXx HeELeIbUbIX OO bEMOB 

MCYLOUWON CeKpelnit Up flclicrBHu Mexaupyucce- -4O HYJLA. 

KOO pastpanwKuTcA, MOPPHAH UH FUCTAMHMA B HOpMC Bo BTOPOH CepHH OMNbITOB 

MW MOCGTC Pe3sckHHIlL HOJOBUHEI ACTIV TKA H JKCTHP-~ OBL MIpoBeseHyl ucC1eTOBa- 
Wah YUaCTKOB KOpbl TOAOBHOTO Mo3ra. Ht by WRT peseil poBaltHDrx 

Beane cmoa0uxu — CeKPeCLLUA Ha BReELeHHe TicTaMHHa; Y¥ep- *KEILYLKOB. HaOmonenuaz OLLI 


tbe — CeKPCHHA Ha BRETEHNC MOPDHNAL satumpuxosanime — 
CCKPCHHH Ht MexaHiecnoe pasipaxeHie; cmperaxa — MO- BbINOJIHenbI! Ha coOaKax sHyk 


MCHT ONUCPaHHl, Yuhpm nod cmorasunanuu — HELEN Tlocde 
oulepamMn, [1a cXeMAX Mosca HAHCCCHDL PPAHUIhl YasIeHHDIX WW Dyke. OOouM = xtHBOTHEIM 
YUaCTKORB KOpPb! TOJOBHOrPO Mosra. OLIJIAa Mpowspeyena onepawya 
C YyaneHueM TNONORMHE sKe- 
VYHKA TO JH, Wpoxoslameh oT cepeqHHE OonbMOM KpPUBUZHEE K cepe- 
{Ie MaOM KPHBUSHbl. OUbITh, OTHOCAIMeCH K OMCHIBaMOM cepuu, Ha 
Myke Obl HayaTHE yepes 2 neyenm, a Ha Dykce — uvepe3s 8 mec. tlocae 
onepauui. 

Ye sepes 2 nexern mocse onepanun y Ryka upn Aeiictaun Mexanwuec- 
KOLO pas paKiTeJs OTMCYeHA BUOMHE HOPMaIbHad ABMTaTesbHad JeATeIbHOCTD 
KYIbTH WO y(Ka, KOTOPAA B TalbueiWleM U3MeHHIaCh B CTOPOHY HeKOTOpOrO 
yCuueHHA. da OMIT M3 KeTyOUNOM MucTyH BEIReIAOCh oT 10 no 20 ma 
cekpeta. OcodenHocTH MOTOPHKM +Kely4O4HO-KMIMeUHOrO TpakTa Ha BBeje- 
HWe THCTAMMHA H MOp@NA ocTaINch 6e3 U3Meneunit (10 CpaBHeHMo C jOOTe- 
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palHounoil HoOpMoil) (puc. 2, //, a u 6), Ho OObeM cekpeTOPHOll peaks +Ke- 
Ay]\ka Ha OTH Ke BeIeCTBAa TpeTepned H3IMeHeniA. Tax, KONUeCTBO CeKpeTa 
8 OTBCT 1a HHbeKILMIO THCTaMMUHa vepes [Re HeeIM Tocae OTe pany YMCIb- 
uimsoch B 2—3 pasa (co 150 qo 50—70 a1), a B OTBCT Ha MN DCKIENIO MOPQ@HA 
yBeANUH0Ch Gostee yem B 2 pasa (c 13 go 30—25 mut). 

Onurn, mocransennpe wa Dykce vepes 8 Mec. HocHe pesekUAH, TO3K0- 
NWAIM yCTaNOBNTh, YTO COOTHOMeHMe CekpeIi Ha THCTAaMMH H Moppuil y Hero 
Takoe 3Ke, Kak y WuTaKTubix cobaK (y Pykca vepe3 8 mec. Hoca1e onepaluy 
oObeM KrHCcTaMMHOBO cekpemnmn Kotedanca oT 120 0 130 Ma, a «Mo pul non» — 





Puc. 4. YeunosnopedaektopHoe UpoABAenne ABUrAaTCILHbIX pac- 
cTpoiictB y coOakn Jajlupbl Tocse WBYXCTOPOHHeH 9KcTHpIaunit 4-ro 
1 6-ro Noel KOpbh TOMOBNOTO MOBra. 


or 12 no 14 Ma, T. e. CeKpelA Ha TuCTAMHH Oba Tak Ke, KAK HB HOpMe, 
5 8—10 pas Gompme, vem Ha Mopduit) (pic. 3). 

TpeTba cep HaONIOMeNMH CBABAaHa C W3yyenhem (PYHKUML wey OFNOKH- 
IUCUHOLO TpakTa HoCce OKCTHPNANMH ABULaTCAbUbIX YIACTKOB KOPHI TOAOBHOTO 
mo3ra. Mosropple omepalu sKHBOTHDIe NWepeHochHain XOpomto. B rocseone- 
pawHonHomM TepHoye, KOTOPLIT MpoTekawd 6e3 OCMOMUNEHHIH, DUMTeMTONANHIEC 
ipunalku we nadmoqanich. jl puraTeabubre paccTpolictBa, comyTcTByouute 
NOBPCAKMEHMIO JBHTaTeAbHOl OOMACTH KOph MOBTa, OTMCTAMNCh Bo TeETCHITE 
7T—10 suteii mocne wepBoll MO3roBOHL OMepanni WM Mocs BTOPOH MO3ro- 
Boil onepanun — B Tevenne 11—15 gneit. Llocsze yKasanntx CpokOB -[wura- 
TCMLULIC paccTpolicTBa, OTCYTCTBYA B OOBIYNDIX YCIOBNAX, NMPOABAA NCH 
y Beex coOak TOALKO Mocne HibeKouuN Mop pus. Yepes 5—6 nemerb Woc.te 
HOBTOPHOM MOSTOBOH OllepaWit B pesyAbTATe WAUTCALHOTO TPUMeNCHITA atha- 
noua y oot co6aku (danupa) obpasoBnaca YCIOBHBUT pedueke Ha Bech 
KOMIVICKC pasparxkurentel, CBAZAUMLIX C BBeTeEHNeM Wpelaparta. OdcTanopKa 
OMLITA HOMCJWICHHO BHIBLIBAIA Web TBULaTebNbIX paccTPoucTB (puc. 4). 

B pesyaprate aKkcrupnanun 4-ro 1 6-ro moueil Henoro MowTyimapyn y thyna 
uw Sajtupht nandonbmne H3MeneHisA Opt OTMeC4eHLI B OODeMe CeKpelnit Wa 
rucTaMHH WM MOpui. ITH H3IMCHCHHA MEI W3y4aIM Ha Cpe MAX HeTEAbUDIN 
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GUbeMAaX Cekpemun. Hak BIO 13 plic. 3, Hadad ¢ He pBoii OCeOMe PalHou- 
OIL HCC KOAUGCCTBO CeKpeTa Ha rHeramun HadHHacT YBeIMYMBATHCA, 
OCTIPAL MancumymMa (165—-170% ucxonnoro YponnsA) a TpeTbet neprese. 
B oro ake Bpeatt cexpermna iia MOp@iii upetepneraeT oOpatripre usMenenus 
We Te ARE CpokE yMettbitaetes to 30—60% goonepannonmoit HOpML. Ternen- 
NVA K WOABACHMIO HOJOOHHIX pacxom"enHi Oba oTMeyena Wocsie NepBor 
MOSLOBOIL OepamnH y Dykca, HO B KO-AHUeCTBCHHOM OTHOIMCHHM 3TH KoNe- 
Oa He BEIXO;UWL 3a Ipesecihr KOHTpOTbibtx widp. LWosropuste oneparits- 
be BMCHIATeIbCTBA Ha HiyKe Ww Saupe, BEIMOUHeHIbIe MOCLe YCTAHOBNeHHA 
HOCTOMMMOPO Poua CeKPCHIM, MOKAsaH, ITO HadsOaBuMeca ocobermmocrTu 
CORPCTOPHBIX peakitnii OLE He CJLy4aitubr, a 8aKOHOMepHO OOYCJIOBJIEILBI 
V-RUICHHOM OMPCTCLCHUDIX YYACTKOB KOPb TOAOBUOTO MOBra, TAK Kak ocsle 
dKETHPHAUHH 4-ro i 6-ro moseit MpaBoro nosymapada y dayuppr Opin o6na- 
Pye! TE 7Ke ZAKOUOMepHOcTH. (TobKO MakCHMyM Cekpenuu la ructatin 
ObLE CABhuyT « 4-ii ueqene, xoTA MHHMMYM CeKkpelwH Ha Mopduii, cocranup- 
nuit 20% oonme panuounoii HOPMbI, OMATb-TAKH HadswfascH B TeycHIHe 3-i7 
MOACUIL tocse one pain). PaspyuieHve saTbO4EIx ome; y sAyka, ne oTpa- 
SHBILNICH Ha «PHCTaMMHOBOM) CeKpelMM, MOBIeKIO 3a coboit yeeumuenne 
«(MOpDulluoiy MOUTH B Ba pasa, T. e. BOBHMKHA KapTHHa, MpOTUBOTOTOK- 
Hat TOH, KOTOpaH nadmiogaeTca apn Ole paluAXx Ha PpoOHTaIbHBx oOOsacTHx 
KOpbl Mosra. Y Mykca nocae noppexyzeuua 4-ro, 3-ro u 43-ro none] mpanoro 
NOTVUAPHA OTMevVeHa BITOJLHe OTYeTIUBAA TeHTeNUMA kK YBeIMYeHIO CeKpe- 
WWIt Ha THCTAMHH WK pes3KOMy TOPMO?KeHMIO Ha Moppul. Tax, o6bem cexpe- 
TOPUOH PeaKHH B OTBET a MHbeKIMIO THCTAaMUHA (HeCcKObKO cHM3uBuINniicA 
HeHOCPeACTBEHHO TOCe OepanMu), WOCTeneHHO yBeIMYMBaACh, ocTur MaK- 
ClIMyMa & 7-H Heese (uCxO,HBIit ypoBeHb cekpenun He ObI, OHAKO, NO- 
cturiyt). Munumym cokootgerenua Ha Mopduit (25% oT poonepannonnoro 
ypobuxt) OLLI oTMeyeH Ha 4-ii Hegene (puc. 3). B caaau c onepanuamu na Kope 
OOMbMIUX MoOmyuapuil ipeTepievacT HeKkOTOphle U3MeHCHHA Tak#Ke WM MOTOD- 
Nat MeATCbuUOCTh wKeTyaKa. Y sapNpHt wocmwe nepBoii mosropoit onepalyuu 
Oa Oba saTOpMomena B Teyenne 10—11 WHeH, BOCCTAHOBUBIIMCh B pext- 
NeM Bite Ha 12-ii yeup. Tlocre yqanenua mpurarenbuoit oOacTH Mpanoro 
NOTYMAPHA (MeXaluecKkaM MOTOPMKA B TOM BUe, B KAKOM OHa OnuchnacTcH 
‘TH HOPMAJIbHDIX YC.1OBMIL, MOABMIACh TOAbKO Ha 13-it pens. Buanor JO 3TOTO 
ANA OTCYTCTBOBANA TAKAKE Ta CleNHPUYHOCTh, KOTOpaA XapakTepHa JUIN MOTO- 
PUNT Kak Wa rHCTaMHH, Tak M Ha Mop@uli, u o6e He OTJMYANUCh OT KOHTPOJIb- 
HOll CEKPCIUIT, BL eTAOMeLICA pM M€XaHH4eCKOM paspaxkenun wAenyqKa 
(puc. 2, ///, au 6). Onnospemenuo c aTuM TaTenTuBii Nepuok Nocse Wwbek- 
MH MOpQ@uA yYAINHILICA jo 4—5 munyr. Y styKa HH Wocie nepsoi (uBura- 
TOMbUaAH OOaACTH), HI Wocate Bropoili KOHTPOJbHOH (3aTHIOUHaNt o01acTb) 
OH pall OTUCTANBLIX M3MCHeHH B MOTOPHOH J{@ATeIBHOCTH Key aKa 
He NaOsoatoch. To se CaMOe OTHOCHTCA K MOTOPHOH JleATeIbHOCTH 2KeLY AKA 
coOakn Dyxc, 

/lo HejaBuero BpeMeuM CUHTaNoch, Yo CcoKOrOHUETi apdekT ructamuua 
VOYCOBNNBACTCH NCKNIOUNTCIbHO IPAMBIM BIHAHMCM Mpelapata Ha cekpe- 
TOPHDIC QICMCHTH CAI3HCTOM KeTyqKa. Ho B nocnequme ronu crastn nosp- 
AATBCH COOOMEHIA © TOM, 4UTO COKOOTHeenHe Ha THCTAMMH B 3Ha4MTebHOL 
MCPC BaBIICHT OT PYNKUNONATbHOrO COCTOAHHH BLICIIHX OTICIOB HeHTpasbHon 
HepBHON CuicTemb (ouTosmm u Cepderwor, 1955; Tenec, Jlecuoit 1 lOpuenKo, 
1956). 

H3 cept onbtton to n3sydeHHTO PC3CIMPOBAHHBIX HCYTKOB MOMKUO BUeTS, 
TO) PeseKMNA NOTOBNHbI OprahHa, CBA8aHHaA C YyMeHbMeHMeM KOAN4eCTBA 
KCACSHCTDIX BICMEHTOB 1 Pe3KHM CHHWKEHIeM peaKTHBHOM CUOCOOHOCTH Ka0- 
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rok sKedyaka, BeseT K yMelibimenuio oObeMa cekpeTOPHOM peakWHH, BbIsBaH- 
HOt BBEeHHeM BelecTBa. OjHakO Ha OCHOBANMM TOTO HeAb3sA CHUTATb, 4TO 
CHCTAMHH ABJAeTCH BeLECTBOM TObKO MepudepHueckoro WeiictRudA, Kak 93TO 
lowlaradiH MHOrHe HCcseCORATeIM, WOCKOUbKY Kopa romoBnNoro MOsra 4H, 
8 YACTHOCTH, J[BUTATeIbiad OOMACTH OKASHIBAIOT OMMOTHMHOC BANAHHE Ha «Phe 
CTaMMHOBY1O) CCKPELHIO KaK HOPMAJIbHOPO, TAK M peseiMpoBannoro KETV MKA: 
skcTupiania 4-ro nm G-ro Mosel 3aKOHOMepHO MpHBOANT K YBeIHUCHMIO KOJH- 
yecTBa CeKkpeTa H B TOM H B J{pyromM Cjly4ae. 

Xapaktep cekpeun Ha MOp@uit Wocswe MO3TOBBIX onepannii Obl HHbIM, 
4ueM Ha PHCTAMMH. 

Kak H3BeCTHO, MOpP@UuH OTHOCHTCA K YHCHy TeX BCIMECTB, WeHCTBHe KOTO- 
pbIX OCYINCCTBAAETCA YEpe3 BEICIIME OTTEADI ICHTpasbHOli WePBHOH CHCTeMEI. 
Cornacio ranotese A. MW. Cuupnosa u B. ®. Wupoxoro (1926), cexkpeTopHbi 
appekt MOPHUA OOBACIIAeTCA TEM, UTO OH CHHMACT TOPMOSHDIC BIIMANHA, KOTO- 
phle B OOLIMHLIX YCOBMAX KOpPa FOAOBIOTO MO3TAa OKAsbIBaeT Ha 11OJ[KO PRKOBEIA 
*KEIYMOUWNO-CeKPeCTOPHLIH WeHTp Onyxmaromero neppa. Tlocnepuiil, BO30yiK- 
Watch Upitekaromel K HeMy KPOBbIO, CTUMYMpyeT *eTYHOUNylO cek pelin. 

Ha OCHOBAHHE HW3TOKeHHBIX BLILe MaKTOB BO3HHKaeT BIedaTMeHHe, ATO 
OUUM W3 IPOROMMHKOB feliCTBHA atKasola ABAAeETCA ABuraTeAbiay 06- 
aacTb, Tak Kak C 9KCTHpialtieh aToro OTMewa CeKkpelMAH Ha MOp®@HH pesko 
HanaeT (ocodellHO Mocie ABycTOpoHHvero yAaeHHA wwurareibuoit o6sactn). 
[Ipu sTom HeoOxOAMMO CKasaTb, ITO HaOsIofaBMinecd OcobeHHOCTH CekpeTOp- 
HbIX PeakUMii He 3aBHCeIM OT COCTOAHHA iepudepwueckoro anmapata (HH- 
TAKTHLIT WIM peseHMpoBaHHEIli weLyAOK), a WeTMKOM OMpeseAANHCh AORATH" 
game yianeHHoro yuiacTKa Mosra. 

O pagHooOpa3HbIX BJIHAHHAX, OKASbIBACMBIX B HOPMe MOTOPHOH H OCO- 
OeHHO KpeMOTOpHOM OOTaCTAMH KOpbI Mosra Ha ABHTAaTeTbHYtO JleATebIOCTh 
HEM YOVNO-KHMeTHOrO TpakTa, CooomasOCh HeEOJHOKpaTHO Kak B OTCUeCCTBEH- 
HOll, Tak M B MHOCTpaHHOM smHTepaType. Hamm waOm1ofeHyA, cyelanuble 
Ha Galupe, B Kakoli-TO Mepe HO3BOJIHIOT HOHATb ocobeHHOCTH 3TOrO BANANA: 
8 OCHOBHOM OHO, I0-BMUMOMy, HMeeT Tpo@uyeckun, KOPPHTHPYOMWNH xa- 
paktep. OTCYTCTBHe KOPKOBOFO KOHTPOJA NPHBOAMT K criaskKiBaHhto cieuumH4- 
HOCTH MOTOPHKH MH NOABJACHMIO TEHACHIMM K OJHOTHNHOMY pear poBalthio 2Ke- 
ayaka Ha Bce pasApaxKHTeJu. OnHako MMeninecH B Haliem pacnopAKeHHn 
akThl He WalOT WoBOMa Ce1aTb KakHe-1n00 OOOOILEHHA B STOM HanpaBJeHHe, 
Tak Kak Y OCTAIbULIX MOMOMbITHEIX #KUBOTHBIX GHyk, Dykc) HuKAaKHX H3Me- 
HeHMM B MOTOPHOM JCATeIbHOCTH KeyMKa MOCIe MOSTOBbIX onepalui He Ha- 
61lolantoch, 4TO, BepOATHO, MO*KeT ObITb OObACHeHO HeNOHLIM yyateHHeM 
COOTBETCTBYIOMMMX YUACTKOB MOsra. 


Buisoppl 


1. OObem ceKkpenuH, BHISBAHHbI HHbeknuel ruCTaMHHa, y MUTAKTABIX 7KH- 
BOTIIEIX BCerqa B 3—10 paz WpeBblilaeT oObeM ceKpenan, BhI3BAaHHOH HH beK- 
umeii mopduda. Mortopaka >*KelyqKa pn 3sTOM WpeTepHteBaerT M3MeHeHHA, 
CTporo XapakTepHble JIA KarKHOrO M3 OTHX BeMeCTB. 

2. Tlocne peseKHH NOJOBHHE *KelyqKa cekpellwA Ha rucTaMHi yMCHb-~ 
imaeTCA, a Ha MOpPH — yBestMuMBaeTCA, Yepes NoMrofa stu H3MeHeHHA WC- 
qe3aloT H peaKIMH COOTBETCTBYIOT joonepalHoHHol Hopme. Motopika Kelly aKa 
HW KHMeHMKa CyMeCTBeHHO He MeHAeTCH. 

3. Tepequne oTseub KOph TOMOBHOTO MOsra TeCHO CBA3aIIbI C ocyllecTBIe- 
HMeM cCeKpeTOpHOoH 4 MOTOPHOH @yHKOHH 2*KetyOUHO-KMMeIHOTO TpakTa 
iIpH BO3/eHCTBMH THCTAMHHOM H Mop@Hen. 
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PETHCTPALMA MOTOPHKH H30JIMPOBAHHDIX sREJTY TOU KOB 
U3 MAJION MW BOJIbIMOM KPABH3HbI KAK METOA AHAJINBA 
JIBUPATEJIbHOW JIEATEJIBHOCTH SREJTY (TRA 


E. M. MATPOCOBA x O. B. COJIONKHHA 
(JIaGopaTopnx du3svon0rnn nMmesapenua. Sasenylommit — A. B. CoaoBbcs) 


Xupypriyveckuii MeTo OO pasoBaHHA H3OIHPOBAHHOO HelyHouka (Heiden- 
iain, 1878; Tlapsos, 1897) 6b paspaboTaH 1A MayueniiA CeK penn HelyAKa. 
JAHOBPeMeHHO BOSHHKIa MbICIb IpHMeHHTh ero (IA HabOTeHu 3a WBuraTeb- 
ioif WexTeswbHOCTHIO 9TOrO OpraHa. IleppadA MonbITKa 3anucaTh CoKpalleniA 
laBNOBCKOrO w*elyqouKa Opiia chenana B aadopatopun VW. Il. anaosa 
A. A. Onenpmanom (1906). On icnoub30Ban WMpoKO pacipocTpaieniy! 
Ke B TO BpeMA MeTOAMKY OatOUNO-MaHOMeTpHYeCKON KUMOTpapHun, BUepBHIe 
peoKeHHy!O JIA pericTpalW ABWKeHUM Weloro *elyAKa Mopniem 
Moritz, 1895). Honsirka OgenbMana Opa MalOyCHenIHOH, BepOATHO, BCTeH- 
TBue HecoBepiicncTBa periictpHpylomero ycTpolictpa. ABTOp OTMeTHI, 4TO 
BIDKeHHA 3KeTyOUKa MMe GecnopAyouHbIM xapaktep. Tem ne MeHee yja- 
OCb BLIABHTb TeHJeHIIMIO BTHX JBIKeHHi K HepnoxwunocTu. B jambHen- 
ieM MOTOPHKYy H30nupoBaHHoro no Ilapnopy *etyfouka u3syyanK Hapsicon 
«mp. (Carlson, Orr a. McGrath, 1914), ucromb3s0BaBmIne TOT #Ke MeTOR perHu- 
tpanun. Beto ycTaHOBeHoO CyWeCTBOBalve COOCTBEHHEIX COKpalleHHi MyC- 
‘yuaTypbhl ®@yhfabuHow oOacTH, HesaBHCHMBIx OT coKkpanleHuw antrum 
vylori, HM MoKasaHo G6onbmoe sHayeHHe HHHeEpBanWH AIA cormuacoBaHHol 
saGOTHI O6OCOONeHHEIX uacTrelt wenyoka. Ilosme coKxpamlenisa religenrai- 
lopckoro 3KeyqouKA Hadmogzanu Bepxosuy (Bercovitz, 1925) m1 Podnue u 
solig (Robins a. Boyd, 1923), *enyqouka, TpaHciawanTHpoBaHHoro Nod 
comy, — Dapen u Aiipu (Farrell a. Ivy, 1926). B tom u Apyrom cayuae Obra 
‘Onapy#Kela onpeselennad CTeleHb CHHXPOHHOCTH Mey Hephoyami Tro- 
(OMMLIX CoKpalWecHuii THaBHOTO *Kely{ka HU WUZ0NMpOBAHUEIX MeLyHOUKOB. 
"akHM OOpa30M, MeTO, H30NpOBaHUDIX *KeUYOUKOB OKazaJCA MPO HbIM 
(IH aHasiu3a He TONbKO CeKpeTOPHO!, HO H JBUTaTeMbHOH WeATeAbHOCTH 
Key Ka. 

Bo3movKHOcTH HCcCHeOBaHHit TaKOrO posla B Mocsewee BpeMA BOSPOCAH 
3 CBABI C TOABJICHHeM HOBLIX MOJIUMKaMi WaBmopcKoro cilocoba — 130- 
IMM WBYX H Oosee HKeNyAOUKOB M3 pa3sin4HbIx oOMacTeli WeyAKa (Jlannr- 
top, 1938; Cosoppes, 1953; Xpunkosa, 1958). A. B. Comosbepbim, B YacTHO- 
‘TH, Oblia Wpewiowena onepalHA oOOpasopanuA ABYX *KeNyMOUKOB C pasANy- 
ioii MNNepBalvell: OLHOTO Ha Mao KPHBHBHe, cHa0?sKCHHOTO B OCHOBHOM 
jYHKLAOMNM WepBOM, pyroro Ha OOAbMION KPHBH3He, UHHepBUpOBAHHoro 
IpeHMyMeCTBEHNO CHMMaTH4eCKIM HepBOM. JTOT MeTO], HO3BONH BbIABITL 
1OBHI€ 3AKOHOMePHOCTH HepBHOl perylANHH ceKpelMN *KelyAKa (Cos1oBpbes, 
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1903). Jus uccneqopanna jBurarenpHoit eaTenbHOCTH yKa3aHHblil cmoco 
He WPUMCHAJICA, 38 HCKIOUeIHeM eAMHCTBeHHOM padotH A. fl. Bopodbeso 
u B. Tl. Wpoxonenko (1952), sumonsennoili co cUelUaIbHOw WelbiO H3y4HT 
BIHAHHe HEKOTOPHX MMNCPaIbHX BO Ha MOTOPHKY %Keryyka. 

Conepaannem yamoi padorhl ABMAOCh CpaBHUTesbHOe M3y4ueHHe BUTE 
TCABUOH AKTHBHOCTH ABYX pazIH4HO MNHepBUpoOBaHHEIXx MKEOIYTOUKOB Ka 
Y POMOMIPX AKUROTHBIX, Tak HW Wocse KopmMiennA. B nocnequem cmyua 
PperHucTpHpoRatach TalvKe CeKpenHA. 

Hecmorpa na to uTo B HacToAMee Bpem# CYINeCTBYIOT HORNE, COoBEpmer 
ble = cmocoObl pericTpaluw MOTOPHKM +KeJLy_OUHO-KuMeUHOrO TDAaKTé 
AINeEKTPOracTporpaduA, pedrrenHoKuHorpadua, MeTO 
PAQMOAKTHBUDIX H30TOMOB HT. J., — MaHomerpc 
rpapuueckad MeTOAuKa He ucuepnana ceba. Ou 
MpOWOTKaeT COBEPUICHCTBOBATbCH M HaXOMUT IE 
pokoe IIpHMeHentte B 3KCHePMMeHTe UM KAWHHUKC. OT 
OObACHACTCA IIpeskKe BCero ee IPHTORHOCTHIO JLIA HE 
MpephBHOM MHOroyacoBoit perucTpayu MIOOKIX TY 
NOB COKpalmeHuM iKeyaKa BO BDpeMA PosOHO 
MepHOWM4eCKOH MeATebHOCTH HM B Hpomecce mH 
Bapeniia. Kpome toro, oHa mpocta mu jocTymna 
aeT 3alvch 6e3 CYyHIeCTBeHHHIX MCKaKCHHi, TC 
3BONAeT NerKkO oTyudPepenuupowaTh wobo0UHEL 
BOJHbI, OCJOMKHAIOMMe TracTporpammy. Mu tanox 
BOCHOMIb30BaIMCb ITOH MeTOMHKOM, MpHCuoOcoOMB e 
Puc. 1. Cxema ycrpoi- AIA 3aNMcH [BMKeHMIT MaweHbKUX >Kec1yOUKOR 
CTBa JIA ORHOBPCMCHHOM = YBEIMYNIM YYBCTBHTeIBHOCTh HM MO BO3MOMKHOCT: 


pernenpalwit = CeKpeunH = yoTpaHWM = MpHuMHE, UucKaKaloulde racTpor pamMMy 
i MOTOPHKH H30J1MpoBaH- 


Horo *KeslyyouKa. 





a& — NONOCT *eynodKa, 6— Meroyuka 
Ganson, ¢ —oTKwoqHaA Tpy6Ka | 
Oansiona, 2 — 6piownan cren- PadoTa BHMONHeHa B XPOHM4eCKHX OUbITaX Ha 17 CIO 


Ka, 0 — ucrynpnar TpyOKa 
e ~- coequtuitentnan peanHo- HOOTIe PH POBaHHBIX cobakax C ABYMA H30JIMPORBaHHbiMu I 


Ba ThySka, 2c — noponka, COJOBbeBY *KeyAOUKaMM 43 Mazo um OonbUOM KpHBH3H) 
3 — tpooKa, sakpninaouad HH PuctyJoi meryoka. B xenynoukn OBIIM BCTAaBIeHE ou 
opr enter At cTyAbuble TpyOKM AHaMeTpoM 8 MM. 
= Kak ykKasprBasioch, o6mmi mpnunun GannonHo-mMaHo 
MeTpHY¥eCKOH KuMOrpadun Ob CoxpaHeH, HM3MCHeHBI JMUr 
HeEKOTOphle JeTaM yCTponcTBa. Banwoun, BOCIIpHHHMAalon 
COKPanCHHA WKeTYOWKOB, HMeIH HeOONbIUMe Pa3sMephl COOTBETCTBCHHO pa3McpaM Kelly 
AOUKOB. Out MpUukpewaAAANCh K OTBOAHEIM pe3HHOBLIM TpyOkKaM, .MaMeTpoM B 3 pa3a MCHbII 
Amametpa ductynbxoi tpyOKn oxeaygouka. Jina OAHOBPeCMeHHOK perncTpalluu ceKpeln. 
(puc. 1) K Gansony MPHCOCHMHATACh BOPOHKA, 3aKPhITaH C WIMpOKOTO KOHIa (AMaMeTpo!? 
3 cm) mpo6kol. B neit ykpenaanach oTBonHaAr TpyOKa Oaova Tak, TO 6annoN pacriona 
PasiCH CO CTOPOHH Y3KOFO KONA BOPONKH ({HaMeTp KOTOpOrO On paBeH anametpy PuctysaL 
Holi TpyOKu *eayqouKa). B upobKe uMenoch TaKKe OTBEpCTHe AJA OTTOKA KC YOWHOr. 
Coka. batou BBOMUICA BHYTPb *KesyAOUKa, A BCC MIpHcnocoOjenne yKpelmAoch Ha eT 
ductye nocpeyctBoM KopoTKoil pe3HHOBOH TpyOKu, HafeToH Ha y3KMi KoHell BOPORKH 
CBoOoqHB Konel, oTROAHOM Tpy6Ku Gannona COeMHATCA C PerHCTPHPYHOWMM YCTPOHCTBOR 
cucTembl. [focaequee COCTOANO 43 CTCKNAHHOTO MaHoOMeTpa ((IMHa KaxKoro KosIeHa up 
McpHo 00 cM, BHyTpeliHHii AMameTp — 8 MM) uw MuMUyiero opucnocobsennsa. Manomet; 
SaNOTHANCH [0 TOMOBMHE BHICOTH eTO KONCH 7KUJKUM Ba3eMHOBLIM MaCJIOM; JIBIOKCHHS 
MaCJIa, IO HallluM HaOMIOQeHHAM, Oomee TOUHO BOCUPOM3BONAT KonebaHHA aBJIeHHA BHYTpI 
KCTYROUKA, 4M BHPKENHA BOM, TAK Kak MaCcJO ABJIAeTCH GOTee BABKUM H JICrKUM MH 
4aeT HCKaeHHH amaintyi\o. Wpucnocobaenue 1A 3alvcw coKpaljenuit Ha seHTe KUMO 
Tpaha cocTroxno “3 merKoro UMIMHApHaecKOrO Noliaska AMHOW 2.5—-3 cM, AMameTpor 
7 MM, H3roTORAeHHOrO 13 PoToMAeNKu HAN IeKCHT aca; Ha WoUNaBKe yKpenaAscaA ctep 
*KECHb (CONOMHHA) ANMHO 25—30 cm, K CBOOOMHOMY KOHILy KoToporo HPHKICUBaAlacbh Wer 
Kad YePHWIbHHa, H3TOTOBAeCHHaA M3 MOTOMACHKH HM CTCKNAHHOTO KauMIAApa u BMe 
(talomand 3—o Kalleab Tymtu. II pucnocobaenne Wan 32ancucn NOMCIalOCh B OJLHO H3 KOer 
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\HOMeTPa TAK, YTOOL! MOMNMABOK OKasatCA NOAHOCTbIO NOTPyKCHUBIM B MACHO, HO He TO- 
it B vem. Jipyfoe KodeHO COCAUHANOCh MOCpeACTBOM pe3HHOBLIX TpyOoK Cc OanoNaMH, 
KOTOpHIC BROAUIOCR 2—6 MA BOBAyxXa. YKasanHoe ipucnocoOsenne DO3BO1HN0 BecTH 
1OTO4aCOBY1O HCMPePLIBHYIO 3aNiCh ABWVKCHHH M30MPOBAHHBbIX *KETVAOYKOB H OAHOBpe- 
HHO ABYYATh HX CCKPEWHIO, a TAKE AA KOHTPOTA PerHCTpMpOBaTh ABMKCHUA 6o1bW0Tro 
sy Ka. 


IlonygenHpie pesyibTaTbi 


llaccuBHHe kpuxenHuan RenyROoUKOB. IaccuBubimu mpn- 
ITO Ha3blBaTb TaKHe JBAXKeHIA, KOTOpLie NepeyaloTca *KelyAKy C CoceyqHuXx 
YIBMIKHLLX Oprahos — Opoulnoro mpecca, ANadparMbs, cepAia. HK HHM oT- 
ICATCH MyJbCOBLIE MH APIXATeMbUbIC BOMHDE TaCTpOrpaMMB!, a TakiKe Koneda- 
1, BOBHMKAIONNe Ip pBuaKennax wAuBoTHOrO. Ilyapcopble BoMHbI y Co- 
UK HAMM BaperncTprpoRanbl Ke On. Octaububle WaccHBHble ABHAKeULA AKe- 
YAOUKOB He OTAMYAINCH OT alaMOrMyNX [RMKeHH OonbMIOrO WKelyAKa. 
NeyeT OTMCTHTb, YTO ToABMeHMe MX Ha TacTporpamMe *KeyAOUKa ABIAR 
OCh OWIIM M3 IIpH3HaKOB WpaBuAbHorO paciouoneHHA OaitloHa B ero 
OTOCTH. 

[[hixaTenbuble BOHEI OLIN, Kak OOM4HO, OTUCTIHBO BbIPAKeHb! Ha TacTpo- 
VaMMaX OOOUX *HeTYLOVKOB, OOpasyA ByOULI Ha MepuCTAaAbTHYeCKNX BOMHAX 
JIM BLIABIAACH B UpoMexkyTKax MexKy HUMM. JL KOHTPOJA OHOBPeMeHHO 
CrucTpHpoBaoch WHxXanne. Okazalocb, YTO pu HersyOoKoM Boxe y Co- 
ak JlaBJICHNe BIKGLYAKe HB HKeWyIOUKaX CHWKAIOCh, a IPH BbIAOXe MOBHI- 
[aoch, T. e. HaOMOAasHCbh OTHOWMeHHA, OOPaTHble TeM, KOTOPble YCTAaHOBMT 
lopum y uesoBneka. OTO, HO-BHAUMOMY, CBA3AHO C TOPH30HTAaJIbUbIM MoO Ke- 
HeM TYJOBUMLa M aKTMBHBIM yuacTuemM OplomiHoro Mpecca B akTe BbIoOXa 

cobax. Ha spocxonamei wacTh NepicTasIbTH4YeCKOM BOJIHEI BO BPeMA BOXxa 
OpaszoBbinasca 3yOel, pM BEIFOXe HaOMOAAICA MONOMHNTCABHDIM NOMbeM. Tins 
HCXOMAIei YaCTH BOJHbI CyMecTBOBaIH OOpaTHble OTHOIMEeHHA. 

TakuM o6pa30M, OT COOCTBEHHDIX COKpalleHull CTEHKH MeN yLOUKOB AbI- 
ATCJIDHbIC BOAHDE JerKO OTIHYAIHCh WO KOHDHTyYpauH, BeM4MHe, WacTOTe 
CHHX POHHOCTH 3alNCH Ha MaJOll, OOMbWOl KPABM3He H B OONbINOM KEM YK. 
} pAe CyyaeB BeWUNHA ABIXATCIbHUX [BMKEHHM JjaBasla BO3MO/KHOCTh 
yaurb o Beinunne ToHyca. Hanpimep, y HOHAKOPMIeCHHDIX KUBOTHHIX BO BpeMA 
ephofla NOKOA J LMXaTeNbuble [BWKEHNA Ha MaJOl KpuBu3sHe, re Mp omlepa- 
Wr Obl COX paHeH Ou yaoi HepB, Obl Oomee OTUCTAMBEIMU, Wem Ha OOb- 
loli KPHBU3He. ITO ConMayaeT C MHTepaTyPHLIMM AaHHbIMHM O TOM, 4TO IipH Ma- 
CHHM TOHYyCa Hocnre Mepepe3sKH Oye alomero HepBa A bIXaTeJIbHble Koueba- 
WA YMeHbIUAaWTCH HIM McuesaloT copceM. OHM He perucTpHpylOTCA TakiKe, 
0 HallMM HaOJ10,\eHvAM, Ha Ole OUCH BLICOKOFO TOHYCa HW Up OTAeAbHEX 
aCTLIX MW MOIMHbIX COKpalleHHAX. 

Jlait oTpaxkascA Ha racTporpaMMaxX B Bile BBICOKUX YACTHIX MHKOB, 
IBWKCHHA TYHOBHINa (MOBOpOTH! B CTaHKe, NpoBncanve BO BpeMA cHa) — 
BAe HesiavHTebHOrO M3MeCHeHIA JaBIeHHA BHYTPH sKeYOUKOB. OnHako 

TH ucKaxKeHHA ObLIM KpaTKOBPeMeHHHIMH M BCerfa MOA YH4HTHBAaTbCA, 

BnaouHAHHe M@xaHHYeECKOTO pasq_paKeHHA Ha A BU- 

AaTeAbHYIO AKTHBHOCTh HSO0NNPOBAHHHX MeTy- 
ouxKxos. Mexanwueckoe pa3jipakeniie Ip Oanmonnom ciocobe perucTpanuu 
BILACTCH Heusz6emHbIM. Bo3MovxKHOCTh M€XaHHyeCKOrO pas paKkeHiA Ip 3a- 
MICH JBHOKeHMi H30IMpOBaHHLIX 7KENYAOUKOB 3HAUYIITeIbHO yBeTHYNBaeTCH 
CHeCTBHe HEG6OMbIIMX PasMePOB I YAJMHeEHHOM POPMH Key OUKOB, HAVA 
3ru60B B pesybTaTe Cpalleuuii c COCeAHUMU OpraHaMu uM Mpoimleccos py6nexna- 
‘isn. Ilo pceii BepoATHOCTH, OecCHOpAROUHbe COKpalleHHA, OTMEYCHHBIC JMeb- 
IAILOM, BOSHHKJIM W3-38 CHJIbHOrO PaCTAKeHHA MKelyOrKa. Utoonl u30eKaTb 
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eTOPY, CICHyeT CTPEMUTHCA PaciipaBuTh OaNNOH B KeCTyHOUKe (peKomenzyerc 
BOTABIATh CrO, PaCTAHYB Ha TOHKOM CTep?KHe H CMA3aB BaBeJIMIHOBbIM MaCJIOM 
OMIT NoOKAasa, ITO YOM OombUle BOsLyXa BXOMUT B OaJIOH, He BLIBLIBAH C¢ 
Kpaulenui, TeM yume on pactpassen. HaoGopot, Kora Heborpmoe pas 
BaHNe IEPHBOAHT K BOSHHKHOBCHHIO COKpallcHHif, STO 3HaAYHT, 4TO GamnO 
WCTHYHO 3aBePHyJICA HM UMceT MeHbIIN OObeM, 4eM B eliCTBUTeIbHOCTI 
PacTANBAH *KeYHOUeK He PAaBHOMePHO, a B KakoOli-To ero yactu. Kak yx 
YKASbIBATCCh, UP YHOBAeTBOPUTeEABHOM pacnouoKeHun Oansona na racTpr 
PpaMMe NOABIAIOTCA HaccHBHble Konebanun. HonsitkKM 3nauuTeabno CcoKpé 


& 


10 


a 





Puc. 2. Cokpaticnua skeryqouka 13 Masoit (a2) w Oombuioh KpnBu3zust (6) 
nocle BBCeHUA B OaNAOH pasM4YHBIX KoNNYeCTB BO3styxa (Yyugipamu o6o- 
3HAYCHEI KOJHUCCTBa B CM). 


OTMeTKa BpemMeHH — 30 cexK. 


THTb pa3Mepb! OaTTOHOR UNM YMeCHbIMTh KONMYECTBO BBORMMOTO B HUX BO: 
AyxXa He ompaBAbiBarT ceOx, TAK Kak Ip 9TOM He perucTpHpyortesn JRWKeHH 
na @oue NopbiweHHoro Tonyca. Kpome toro, crenki ne6onpm0ro To o0bemM 
OalIOHYNKAa OKAKYTCA HallpAKeHHEIMU yoKe TIpH BBewqeHuH B Hero MaJIbI 
KONNYCCTB BO3AyxXa, 4YTO MCKYCCTBEHHO yBeMUNT NoKa3sanuA papseHn 
B MaHOMeTpe. 

B mutepatype cyllectByet mHenne (Andrew, 1954), uro pa3gqpasxenn 
pH HCHOAb3OBAHHH OasOHOB HU B Koeil Mepe He CHUZKaeT TeNHOCTL DKCTIC 
PUMCHTOB, MpONsBeReHHEIX MO MeTOAy OansoHuOl KuMorpadun. Tlonyuenn 
HAMM faHible MORTREPAMAN ITO MHenMc. CpaBpneHue ractporpamM, 3allMcanipl 
OaNTOHbIM H Oe36aNOUNbIM CIoCcobaMH 0 Metowuke A. MW. Mopgosyepa (1952) 
M0Ka3at0, 4YTO HeOObMo0e Mo cae MexanMyecKoe pasfparkenne, Kaki 
ABIACTCA pacTAKeHMe CTEHOK MenyWouka OanuonHamu, pa3s_yTrbMu 2—6 m 
BOsMyxa, We W3MeHHeET HH OOLMYHOM KAapTUHEE romomnol NepnoynuccKoit pen 
TCADNOCTH, HH MOTOPUKH 7KeTYAOVKOB B Tepioy mMuenapenua. Unorya on 
WNMb He3statHTeIbuO YBeM4NBaeT HX TOHYC HM aMIAUTyALM epuctarpTn 
WeCKUX CoKpamenui. Hpome toro, cuejyer yuecth, To MexaHudeckoe paa 
Apaxkenne HeOoMbMOH CUAL ABIAeTCH BHOAne uUsHONOTMYeCKHM II aANeK BAT 
HbIM JW IKCY AKA, OCoOeHHO B Uporecce numeBapenns, 

Bmecte c Tem camo Mo cebe Mexanuueckoe pasjiparkente ABIAeETCA DaKkTo 
POM, BHISHIBAIOIMHM COKpallenHnA TlayqKolt MyckydaTypbhl sKeaynKka. Ucnonp 
3YH MCTO ABYX ?KeETYAOUKOB, YAAACCb YCTAHOBHTb, UTO Y FOJOMHbIX sKHROT 
HBX Mp OTHOCHTeENBHOM NOKOe +KeyAOUNO-KMMIeyHOrO TpakTa raayua: 
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DIA AeTYOUKOB CMocoOHa OTBeYaTbh MeCTHOH peakitell Ha ymMepelHoe 
exannyueckoe pasqpaKenie. Yaelitanbad ero CMY, MOKHO TOTYYHTb 3Ha- 
MTOQJIDILIC H3MCHCHHA PaCTpOrpaMMDb! *KeLyHOuKa, abaJOrughble U3IMeHe HAM 
ACTPOrpaMMbI HHTAKTHOrO Key Ka Ip COOTBCTCTBYIOMNIMX YCOBNAX (yBe- 
HYCHHe UACTOTh] HM AMILAUTYLH NeplCTaIbTH4eCKUX BOUH, BOBpacTaHHe TO- 
yea, yBeNMYeHUe MpOMOMKNTeIbHOCTH TWepwojOB padorsl, mpe7K eB peMeH- 
oc WX BO3ZHNKHOReHHe). OnnoppeMeHHO IIpiu yBeJIW4eHMH CiHJIbE MexaHH- 
ECKOTO PaslpaKeHHA MKEYLOUKA BOBHUKAOT H3MCHeHHA JBUKeEHMI Apyroro 
ceanyqouKka U Ooubmoro Mey Aka. 

Ona3zatoch Take, TO B OTBET Ha OJMMAKOBOe MeXAaHH4eCKoe paszj[parKe- 
He (HCCICLOBAHHA TIpOU3BOANINCh B Meplof, OTHOCHTeIbHOrO NOKOA IKCIY- 
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Puc. 3. Cokpaiicuna raapnoro sKelyAKa (a), H30AMpOBaHHOrO AKCHYOUKAa 13 
MaJioli (6) nw Oombmol (¢) KpuBHU3HbI y HeHaKOpMJIcHHON cobaku. 


OTmetKa BpemeHnu — 30 CceK. 


[OUHO-KMWICUHOrO TpakTa Y HeHaKOPMAeHHEIX PKMBOTHHIX) Oouee 3HayTesD- 
Ibl@ M3M€HCHHA aMILIMTYAbI, uacTOTL! MH TOHyca HaOsWO_aiuch B HKeNyouKe 
13 MAJLOl KPHBUSHbI TO CpaBHeHWO C 7KEMYAOUKOM V3 GOOJbUION KPMBH3HBL. 
3 YBEIMYCHHEM PaCTAHKeHMA CTEHOK COKPaMleHNA YCHIHBAIMCh, HO B ropa3syo 
Joubuel CTCHeHH Ha Malo KPHBH3He, 4eM Ha OoubMolt (pc. 2). Ito oObAC- 
HHOTCH, HO-BUAMMOMY, aTOHell *Kelyqouka U3 OONbWION KPHBH3HbI HM MeHb- 
Welt UYBCTBUTCJIbHOCTBIO €rO MYCKYJIATYPLI K M€XAHHYeECKOMY pa3parKellillo 
RCJICECTBHe MOUTH WOWHOrO AHIWeHHNA ero Oy WawuIMx HepsBon. 

JL auKeHHA KReOTYTOVKOB y TOLORAHNX HKUBOTH bX. 
Hasiaue ronoqublx NepHoynqecknx COKpaMleHuli ObIO0 yCTaHOBAeHO B AKeYy- 
qoukax, oOpasopanniix no Ilasrosy, Teiimenrainy, B WepecakenHublx Noy 
KOcKY, a B WalluX OWbITAaX — B 7KeTyMOWkaX Ha Maou HW OoOTbMO KpHBH3He. 
Kapmcon up. (Carlson, Orr a. McGrath, 1914) ormeruau, yTo TOUHve CooTBeT- 
CTBHe BO BPeMeHH M@KLy COKpanleHHAMHM FraBHOro Kelly AKA HM W301 poBanHoro 
“elyouka mo Ilapnopy waOmofaeTcCH TOIbKO Ip WocTaTOUHO LNIpOKOM 
CCpO3HO-MbLMICYHOM MocTIKe. BanstHwe HHHepBayHA Ha XapakTep roJo,Hol 
HePpHOWNYeCKOH TCHTEIbHOCTH OCOOCHHO OTYCTAMBO BLIABIIAeTCA Ip OMHOBpe- 
MEUHOH PerHCTpallHW JBUKeIHi AByX Ke yMOUKOB C pa3sHoll WWHepBallten. 

M3nectno, 4TO HacTyliwenwio Nepuomwa TONOWHEIX coKpaleHulh MeryAKA 
HpeqiulecrByeT MocTemeHHoe NOBIWeHHe TOHYCa UM aMILINTYAb COKpalllenuit. 
llayano Bo3pacTaHHA TOHyCca paHbille BCero yaeTCA 3aMeTHTb Ha MaJol 
KPHB3He, re OHO, KpOoMe TOrO, JIPOABAAeTCA Gouee OTYCTIMBO (BO3MO?KHO, 
BCAeACTBHe OCOdeHHOCTelE pernucTpaluu B H30NIMPOBaHHbIX Key OuKaXx 
110 CpaBHeHMIO C TaKOBLIMH B OObIIOM HKeryyAKe MW Ooubmeil YBCTBATeIb- 
HOCTbIO MaJOi KDPHBH3HKI K MeXaHHGeCKOMy pasqpaxkuTesio — Oamnony 
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No cpaBHnenhio c 6onbpmolt KPUBH3HOH). Baipaskenutie romonuble pBreKeH! 
Ha MaJIOM KPHBU3sHe MB OOUbIOM *KeryaKe HacTyMalwr OJHOBPeMeHHO, Tor) 
Kak B THMMYHBIX CIydaAX Ha OONMOM KPHBU3HeE OHM 3alla3zibilBalwr Ha 1. 
2 MMH. Oguako Ip nanmunn wHpoKoro mepemeika Ha OoubmOon KpuBHs! 
H Kak CACKCTBHC BTOrO 3HAYNTeAbNO CeKpenuu HM, OCObeHHO, BLICOKOM KH 
TOTHOCTIT MKeTYHOYHO!O COKA COKpaileHuA WH na OombMO KpNBNsHe Mor) 
BATTHATLCA OAHOBPeMeHHO C COKpalleHvAMH Gouboioro xKenyAKa (puc. 3 
Cokpailenus B Oo1bmIOM memyaAKe OOpbIBaIOTCA BHesalIHO, Ha Masoit KPHBN3) 
OHH Wpofomkattca eme 1—2 muu., a na Gonpmoint — 3—5 MMH., WHOL] 
AOAbME, TepexoqA B WepHoy MoKOA MocTeneHHo. Takum oOpa3zom, *erynour 
Ha OONbINOM KPUBU3sHeE Mpucyta HeKOTOpaAH MHeEPTHOCTh B Tpotekanun Pr 
AOUOH Nepnogquyeckoit pzearenbuocru. Tlono6nan sxe MHEPTHOCTh Hauyas 
H OKOHYaHNA peak *KelyqouKa Ha OombMo KpuBU3HeE HaGmomaeTcA 
1pH jeHCTBHM ApPyrux pasypaxKennit, BHIZbIBAaIOMIHX COKpanienua. Ee cm 
AyeT MpulicaTh wWepepeske Ooabmeit yacru petpeii OnyxXaromero HEpBi 

XapakTep cokpaTuTerbHoll AeatenbHOCTH BO BpeMA TOMOMHOrO HepuoD 
Ha MAaJION KPMBU3He MB OOAbINOM +KeyAKe BO MHOFOM CxoOneN: B Hayane mepi 
ofa TOHYC HOCTHraeT HanOobWel BeEIMIMHEI, 3aTeM OH CHMMKaeTCH, 1 NpHMephi 
Tepes PaBHble MPOMe#KYTKH BPeMeHM CeLYWT CHAbHEIe coKpamennua. Ha 6ont 
WOH KPHBH3HEe BYTOM CJly4¥ae MOBbINeEHHe TOHYCa IPOMCXOAUT TOABKO K cept 
AMHe Hepwowa, HO OTAeIbUbIe COKpallleHHA COBNMafawWT c coKpamlennam 
Ha MaJlOH KpuBu3He 1 B OonbIOM meayaKe. Unorga BMecTo OT]CIbHBIX CHI 
HDIX COKpaleHiM Ha OoubIWOH KpuBU3HeE MponcxoAMT MoBEIMerne TOHYCé 
Ha (boHE KOTOpOrO BO3HMKaWT Gouee uacTEe PHTMM4eCKHe coKpalmeHnns 
Iipu xpyrux tunmax ronogxuprx peuKennit TY WIM WHY CTelenb U3MeHeHU 
TOHYCa M aMNIMTYT OTFCAbHEIX COKPaleHHii yaBanoch yNOBUTh Ha MaJio 
H Ha Oo1bDIOH KpuBU3sHe. 

IIpu Hactynuenum nepvoga NoKoA B riaBHoM *KelyAKe y verTbipex Haxc 
AMBIUMXCA NOj] HAaMIMM HaOsIofeHueM CObaK B 2KeNyROuUKe Ha Madoit KPHBH3H 
TPOAOKAIMCh CHAbHHe, XOTA M OoMee peqKne coKpaMeHuA, HaNOMMHaOnIM 
CoKpameHua lepwoga padotn (puc. 3). Peakuua cuu3u B mMelyTouKke ocra 
Balach HeHTpalbHol. OTH WBMKeHUA He ObIIM BHISBAHLI MexaHnyeckum pas 
ApaxkenneM Oan0HOM, Tak Kak OHM HaGsOnannch Upu Oes6arn0HHo pe 
ractpanuu mo A. WM. Mopaosyesy (1952). Iror haxt NpeAcTaB.ineT usBect 
HB MHTepec JNA MOHMMaHHUA MexXaHi3MoB rONOqHOH Nepnoxnyecko! 
AeATeIbHOCTH HKenynKa. Ho-puynMomy, AA UpaBuAbHOrO YepenoRaHUA IK 
0B paOoTH HM NOKOA HeOOXOAMMO COXpaHeHHe He TOMBKO Oy KRalonlMx 
#9 HM CHMMaTHYeCKMX HepBOB, a NocMesHe 4YacCTH4HO MepepesaloTca mph 
oOpa3z0BaHHu *Keyqouka Ha Mazoii KPUBH3He. 

JTO Ke OOCTOATeENCTBO, KaK BEIACHMNOCH H3 OUNTOR ¢ peructTpamnei 
ABIVKCHHM JBYX M30IMPOBaHHHIX >KeTYROUKOB BO BpeMA TepHoya MoKow# 
BINAHCT Ha 4aCTOTY NepHcTaIbTMyecKHX coKpamenui sewyqouros. Har 
MSBeCTHO, YacTOTa COKpalleHuil MHTAKTHOTO KeyqKa coOaku, Tak Ha3blBa 
CMbIli OCHOBHO puTM, coctaBaset 4.5—5 Bp 1 mnu. (65—72 3a 15 muu.), a B Ke 
Jyfouke Na Malo KpHBu3sHe — mnmp 45—50 3a 15 MUH., Ha OO1bmMO0M — 
68—78 3a 15 mun. [pusenennsie WaHHble 3acTaBsIAIOT OOpaTUuTh BHUMaHHeE 
Ha pOwb CHMHATHYeCKOrO HepBa B peryAAMMM [BMTaTeNbHO TeATebPHOCTY 
RETYAKA, a TAKKE Ha 3HAYeHMe Ol pefeNeHHLIX COOTHOIMeHHH MexKy cumta- 
THYCCKUM MH WapacHMMaTMHyeckHM HepBaMU B 9sTOM perynaunn. 

Moropuka xeTyROUKORB BO BPeMA NHMeBapeHnh dn. 
Meroy perucrpanuu zBunennii M30 HM POBaHHLIX *KeTYTOUKOB Ha Masoili wu 6oNb- 
HIOH KpuBUsHe GLI IpUMcHeH AA UsyyeHuA MeXaHu3Mor MOTOPUKH *KelyaKa 
BO BpeMA NWeBapeniiA. O,HOBpemenHan perucTpanMA cekpenuu nosBomMNA 
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AAHBUTb 3aBHCHMOCTh Me*KAy OTAeAMTeEIbHOH KM ABMraTeIbHoOH pabdoToN 
‘ery aKa. 

bpi1o ycTaioBneHo, 4TO XapaKTep MOTOpHKH O6ONX *KeTYOUKOB oMpe- 
2THeTCH, KaK HM XO] HX CeKpelHH, KayeCTBOM M KOUNMYeCTBOM HHWeROrO 
UlecTBa, BBesennHoro B OonbuOl senyfoK. [nA Kamoro w*enrynouKka xa- 
aKkTepHa CBoeoOpasnad TacTporpamMa, KoTOpaH CTporo ToBTOpHeTCA OT 
ablTa K OMLITY HW OTIGaeTCA OT racTporpaMMbI Apyroro, HHaye HHVepBHpo- 
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uc. 4. Cekpemma (a) 1 CoKpamenua (6) 130NMpoRaHHHXx *KeTyAOUKOB W3 Manoll (1) u Gomb- 
Mou (2) KPMBU3NH Wocne eqn 250 r xae6a (oqnoBpeMennasn pcrneTpauna). 


[a a — no ocu abcyucc — Gach, no ocu opdunam — KONMIeCTBO COKAa B MJI; Ha 6 — cmpeaxa — MOMeHT 
KOPMJICHHA; OTMEeTHA BpemeHn — 30 CeK. 


aHHOro +KeyHouka. Pasnuna B MOTOPHKe *KeryOuKOB Tem 6oubMe, vem 
HAbHee OTAMYAIOTCA OHM [pyr oT Apyra no cexpenun. Wpumepamu ckasanHomMy 
(OryT CA YHUTh racTporpaMMBl, 3alNMCaHHbie Nocwe CKapMIMBaHIA CobaKke 
00 r xse6a (puc. 4) 1 600 ma Mosxoxka (puc. 5), u coorseTcrByiontne HM rpadaKn 
eK Penuuit. 

Ilo nanntm A. B. Conosnesa (1953), cexpenua na xne6 B xKeTyHO"Ke 13 
[aol KPHBU3HbI WpOHCXOAUT UpeumytiectBenno B 1-if dase, a 2-A dasa BE- 
‘axKena cabo. B menynqouke u3 OonbMONM KpHBU3NE Ha MpoTAKeINH BCero 
HilleBaphtestbHoro Wepnofla yacTO BHIeMAeTCA TOUbKO CAN3b HeliTparbsol 
reaKiuH. CooTpeTcTBenHo STOMY TOHYC H BeMYNHAa NepnucTalbTHYeCcKX CoKpa- 
JeHNI yBeINYNBAINCb Hocse esp! Xxne6a ToALKo B 1-ii dase Ha Masoii KpHBii3zne, 
a OoNbMOH KpHBH3ne H3MeneHHil TOHYCa He Mponcxo Wo, nepucTarptuKa 
bia 3aTopmosxena. Bo 2-t hase, Korga cekpeuuaA na Manoii n Goabmoii KpH- 
M3He VCTAHABANBaANACh HA HUSKOM ypOBHe, B MOTOpHKe o60ux > KeyO4- 
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KOB OOHAPYMHBAIOCL Sob Oe CXOACTBO — HU3KHH TOHYC WH He3stauliTes bua 
Ne pucTasbTHKa. 

OrucTAMBaAA pa3sHitla M@*KTY KelylOuKamMu HadJojalach UW Tocse KOpMAK 
Hus CoOaK MoJIOKOM. B nepsBoli (base MoTOpHKa HM CeKkpelita pe3sko yrieTasucr 
BO BTOpOll — YCHAUBAIMCH, IpeumMylecTBelNo Ha OONbUOH KpHBH3He. 
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15M. 30 mM. 45M. 
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LY. 45M. JY. 34.15 m. 34.30 10. 


Puc. 5. Cekpellwa H CokpalleHHA M30 MpOBaHHbIX *KCYLOUKOB M3 MaJOli WM Gobo KpV 
BU3HbY Nocne efn 600 Ma MowOKa (OHOBpeMcHHaA perncTpall[nA). 


O6o3HayeHHA Te Ke, YTO HA pc. 4. 


Ha6mojapiiaAica B DTHX OMbITAX COrmacOBAaHHOCTh JBUraTebHOH WH CeKpeE 
TOPHOH padoTh Ke yTOUKOB, BEPOAHTHO, MMeCT B OCHOBe CAHHCTBO peryAATOT 
HbIX M@X&HH3MOB 9THX Tporeccos. 


Sarmouwenne 


IIpumMeHenve MeTosa HZ0UHpOBaHHHX +KeJLYOUKOB H3 MaJloll WH OouwbMO 
KPHBU3HL JJIH H3y4eHHA JBHraTeIbHOH JCATeIbHOCTH MWoO3sBONHIO NOMYIHT 
AONOAHMTCIbDHbIe FAaHHble O HepBHOM peryAANUM MOTOPHKH *medy (Ka. IIp. 
olelike 3THX JIAHHDIX ObLIO MpHHATO BO BHMMAaHHe, 4TO Ha Malo KpHBM3H 
IIPeACTABICH NpeuMylecTBeHHO O.1y+KWalwouluit HepB, Ha OombmMoli KpUBMsHeE — 
cCumimatiHyeckKnit (Comopbes, 1953). 

bilo ycTaHOBJeHO, 4TO Masia KPHBU3na Oomee YYBCTBUTeIbHAa K MEXaHHye 
CKOMY paafpaskertio. Y HeHakKOPMJeEHHLIX *KMBOTHBIX FKEMYOUKM Ha MaJION | 
OONbUOH KPHBUsHe MepHORUGeCKH COKpallaloTCH OHOBPeMeHHO C BO3HAKHO 
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eHveM TepHojos padoTh B OombnIOM *KeryAKe. B upotekaHuA rouoAHO Co- 
paTHTeAbHOi AeCHTeALHOCTH Ha OobUIOM KpMBMsHe OOHapyKuBaeTCA He- 
oTOpan unepruocTb. Bo BpeMA TOKOA MOTOpHKa Ha MaJlOH KpHBHaiie He 
OaBAAeTCA WouHOCTHIO. PUTMHYeCKaA AKTMBHOCTh pa3sHUHbIX Key TOUKOB 
e OfMHakoBa: Ha Masoil KpMBH3He “acTOTa COKpallleHHH MeHbIie, veM Ha 
oubuiolt. (ipa onuospemeHnok perucTpalwu CekpeyHil WM MOTOPHKH BHI- 
BIIAeTCA OlpeseleHHaA CBA3b Me7sKAY HUME. 

Coo6ulentiblie 30ech PakTh ABIIAIOTCH CBUeTeIbCTBOM HeECOMHeEHHOM TeH- 
OCTH MeTOMa JIBYX M30JIMpOBaHHHIX KeyOuKOB Kak MeTOMa alaln3a Me- 
AHH3MOB HePBHOH peryJAWHH MOTOPHKM *KesyakKa. 
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W3MEHEHHE BbICMIEM HEPBHOM REATEJIBHOCTH COBAK 
B 3ABUCUMOCTH OT YPOBHSI CAXAPA KPOBM B HOPME 11 TIPH 
JIAABETE 


M. H. MHTICHIIOB 


(Jla6opatopna du3snonornn wtenes BHYTpeHHneH cekpernun. 
daBenyioniaa — E. H. Cnepauckan) 


B HacTonmiee BpeMA MO?KHO CUUTATL TBeEPJO YCTAHOBJCHHEIM, 4TO OCHOB- 
HiBIM DHEPLeTHYeCKMM MATepHaJIOM B CATeMbHOCTH MOBra ABIACTCH raiokKosa. 
Bonpoc 0 pou yraeBofos (HM B 4YaCTHOCTH ruioKOsbl) B PyYHKNONNpoBaHun 
MO3ra H3ydaJICA B OCHOBHOM B OnbITaxX in vitro. DyHKOMM MOo3ra B WeJIOM 
OpraHh3Me B 3aBMCUMOCTH OT COepKaHHA YPOBHA Caxapa B KpOBU H3yyaJHCch 
CpaBHUTCAbHO Mado. 

Uccneqopanve eATeIbHOCTH MOsra B 3aBMCMMOCTH OT H3MeHeHHii ypoBHA 
Caxapa KPOBH MpescTaBlAeT OONBMO HuTepec NOTOMy, 4TO COsepaHHe Ca- 
Xapa B KpPOBM MCIbITLIBaeT 3HAYHTeJIbHbIe KoNeOaHNA He TOMbKO pK pasany- 
HELIX WaTOJOriacCKHX COCTOAHHAX, HO HW B HOPMAIbHOM OpraHH3me — IIMIIIe- 
BaAH THMepraiukeMuA, THNepriwKeMAA Uph OIMOWUNOHANbHOM Bos0y7KeHUH 
uv. 1. [lo qannsim paga apropos, Hanbonee YyBCTBUTCAbBHBIMH K H3MeHCHHIO 
CoflepeaHHA Caxapa B KPOBH ABJIAWTCA BEICWIHe OTTeIbI HEpBHO! CHCTeMBI, 
ocoOeHHo OoALIMNHe NoAyMAapHA TOROBIMOTO MO3Sra. 

JlexTenbHocTb OonbulNx Nosymaphii romoBHoro MO3ra B YCJIOBMAX MuH- 
CYIMHOBOL THNOrINKeMHM W3yyanach pxAyom aptropos (Gellhorn a. Minatoya, 
1943; I[pnxogprosa nu Jlonarnunesa, 1946). Usyyenve pananna nocnegeiicrpu” 
WHCYINHOBOH FMNOrIMKeMUM pa3sin4noll rmyOuHbI Ha yCAOBHOpedseKToOpuylo 
eATCIbHOCTH NpousKoyunocb B. I. Bapanosuim, C. I]. Imunol u E. HW. Cre- 
pancKol (1948a, 19486). Pa6or, nocBAMenHbIX U3y4eHHIO BIMAHMA rulepriu- 
KCMHM Ha BBICIIyIO HEPpBHYW JeATeIbHOCTb, HAM He M3BeCTHO. 

Mut u3y4uain ycropHopedlekTopnylo JexTetbHyucThS y cobak B yCIOBHAX 
HOHWKCHIOrO M NOBLIMNIeHHOrO COfepskaHHA CaxXapa B KPOBM NO CAIONHO nM- 
Meboli MeToANKe B 38ByKONpoHnaemol KamMepe. Usmenenue ypospnsa caxapa 
KPOBH MpOK3BOAHIOCH BIYTPHBeEHHLIMH BBCCHHAMH raroKo3nl (ot 10 no 200 Max 
40%-ro pacrsopa) umm uncyaunua (4—8 en.). Y scex co6ak Onin cresyromnit 
CTCpeCOTHH yCIOBHIIX pasqpakiteseli: sBOHOK, CreT, MeTponom 120 yyapos 
B 1 mun., aN@hepenyupoBka k Hemy — MeTpouom 60 ynapos B 1 MIN., 3B0HOK, 
cBpet. Y coOaKkn Cayko BMecTo sByKa MeTpOHOMa TIpimenssica tou 2400 ry 
NOMOMUTeI_HDT H TOR 1200 ry ANdhdepermupoBounpii. Wutrepsasapt meayzy 
YCHOBHIIMH pasfkpaxkiTesAMH paBHaAsnch 4—) mun. [CnrorKo3a peowuaach 3a 
7—8 Muu., HHCyIHH — 3a 39—45 MHA. FO MpimenennA Wepporo ycuxoBHoro 
pasqpaxiutena. ONbITH MpoBoAMANCch Ha mecTu cobaKax (Peiic, Cagno, Jlyy, 
Cepniit, Typuet, bypun). 
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Hponp (WIA olpeseeHua CofepaHuA Caxapa B KpoBH Opauacb U3 KpaeBolt 
sIbI yXa ueTLIpe pasa B TeyeHe ONbITa: Nepe, BREAeCHHeEM TIIOKOSH, Neped 
puMenenHemM MepBoro ycloBHoro pa3ipakuTerA (3BoHOK), NMocue NpHMeHe- 
aa ueTBepTorO ycroBHoro pasApaKntetA (Mao) 4 mocne OMbiTa. Cojepanne 
\XApa B KpoBH oNpefesATOCh oO MeToAy Narefsopna u Viencena. 

BauunAune runepranKeMHH HTrHMOrTANKeEMHH Ha 
CHOBHOpeOaAeKTOPHYW FeATeTbBHOCTH HOPMAT b- 
nx C06a kK. Buiciian neppuad eATeIbHOCTh y Cobak NOCIe BHYTPHBeHHBIX 
BENCHHiT FIKOKO3SbE U3MeCHANACb B 3AaBMCHMOCTH OT KOJTHYeCTBA BBCWEHHON 
oKO3H. Brenenne HeOoJbImuX KOMMMeECTB PHOKO3bI (200—400 mr na 1 Kr 
sca auBoTHOrO, T. e. 10—20 ma 40%-ro pacTBopa) BEI3BaIo y Tpex co6ak 
Janko, Jlyu, Typucr) samMeTHoe HapacTalHe BeNHUMHEI NOTORUTCIbULIX 
CHOBULIX pePACKCOB H He3sHayNTebHOC yMeHbMIeHHe UX CKPHITHX MEPHONOB. 
' onnoii co6axu (Peiic) sTH W3MeHCIIMA HacCTyNadIH OFeHb OTYCTAMBO, HO Ha 
HeYVIOMMi LeHb WOCIe BBEAEHMA TAIOKO3HI; y mpyroit co6barn (Cepprii) BBeslenve 
eCONDIMNX KOMNYGECTR TIOKOBHI He BEIZbIBAIO 3aMCTHIX U3MeHCHMI YCIOBIO- 
epnektopHolt fentenbuocTu. JlnpdepenuMposka Tocwe BRCCHUA PTIOKOSHI 

peex Cooak OObI4HO He H3MeHnAMach. He HaOmofanoch TaK+Ke 3aMeTHEIX H3- 
enennit GesycnoBHElx pedpmekcos (puc. 1). Comepaanne caxapa B KpoBn 
OTHX OMLITAX OOBIUHO TOJHUMAIOCh Cpasy Mocie BBeAeNMA TIIOKO3bI 0 120— 
80 mr%, Ho yoxxKe yepes 25—30 mun. (3-e BaAnTMe KpOBH) BOsBpallatoch K UC- 
ONHOMY YpOBHIO HAM JOCTHTaTO BeIMYHH, HECKOIbKO Gomee HH3KHX, 4YeM JO 
BeeHUA PIOKO3HI. 

Brenenne 6onbmMx KomMyecTB riioKosE (2—4 r Ha 1 Kr BeCa #KHBOTHOTO, 
—e. 100—200 mx 40%-ro pactBopa) NpousBOAMoch Tpem cobaKam (Peilc, 
‘amko, TypvcT) M BBIsHIBaO OObIYHO CHWPKeHHe BeINYMHE! MOMORUTCBHBIX 
CNOBHEX pedeKCOB, CKPbITHI Nepwon B pAe CyuaeB yRIMHAICA (Peiic, 
‘ypuct), AN hepennnposKa Hu Oe3sycnoBnnle pednekchl, Kak paso, He H3- 
lenamuch. Comepskanne caxapa B KpOBM B 93THX ONBITAX NOAHHMAJOCE, 
cocye BBeneHIA riioKo3H, 0 500—600 mr%  ocTaBasocb Ha BLICOKHX WH - 
ax (cane 100 mr%) Wo Kota OMbITa. 

BuyTpusenuble BBexqeHHA HHCyIMHa TpeM co6Oakam (Peiic, Canxo, Jlyy), 
CIM OHM BEIBEIBAaIM K Hayasy ONbITa 3aMeTHOe CHMKeHNe ComepHaHHA Caxapa 
:POBH, NPHBOAUAN K CHWVKEHHIO BEMMYMH NOMOHMTCIBHBIX YCOBHBIX pedsek- 
os. CKPHTHH Nepvoy pepseKcoB HECKOIbKO BO3pactad, quddepenuuposka 
emmuinHa Ge3yCIOBHBIX pedseKCOB He MCIBITHBAIN 3aMeTHbIX U3MeHeHHH. 

B KoHTPOJbHEIX OMLITAX MbI WpOKSBOAWIN BHYTPHBeHHDIC BBE eHMA pusno- 
(ormyecKoro pacTBopa B KOJIMyeCTBAX, COOTBETCTBYIOMINX KOMMYECTBAM BBO/AH- 
toro pacTBopa ratoKosst (oT 10 70 100 Ma), M 9TO He OKasbiBato BIMAHNA Ha 
'CHOBHOpeMIeKTOPHy!O MeATeIbUOCTH. 

Takum oOpa30M, TruneprivkemMA, BH3BAHHAA BREMeHHeM He6o1bwIUNXx 
'03 TUWOKOSLI, OKa3bIBala B HaWiMxX OMbITaX CTHMyJUpyloiiee BIMAHHE Ha O- 
OMKUTEMbIILE YCIOBNbIC pe~AIeKCH, TOFMa Kak 3HayHTeIbHAA THMeprAnkemuA, 
‘ak VW THMOPANKeMHA, BLI3BaHHaA HWHCYIMHOM, yrieTaIH MOTOKUTEIbHEIEC 
rcnoBuble pepuekcht. Besycnopnble pePsekc bl RudmepenuupoBka He HCHBITHI- 
aI] SAMCTHHIX H3MeHeHUI. 

BauunAnHHe runeprauvwKeMUNM KH THUHOrAWRKe Mun Ha 
rcnoBHOopedrekTopuywb FenATeHbHOCTE co6aK c Anade- 
-o M. Onvith MpopomzHaAnce Ha AByX coGaKax (Peiic, Typuct) c akcnepumeH- 
‘QbHbIM CaXapHLIM jHaGeTOM, BbISBAaHHLIM yawenuemM OKO 8/49 mon- 
KeENYHOUNO sKenesbl. CobakH CojepHKainCh Ha cTporoit jweTe HW TWo1yuasn 
WKeMHCBHO HeoOXOMHMOe KOAMGCCTBO HHCyAHHA (o6 ycnoBNAX ColepKaHhA 
KHBOTHBIX HM M3MeCHCHMM BEICIeM HepBHOM eATeEIbHOCTH IIpu wuabetTe CM.: 


{9* 
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Muriouios, 1954, 1955). Ountrn noKaszaun, 


4TO y CoOak Cc AMaGeTom Oouee pes 


MeHAeTCA peakIMA OONbIINX Modymapuit roxo 


Hie COfepKaHHA CaxXapa B KpOBM [10 C 


BHOTO MO3ra B OTBeET Ha H3MeHt 


paBHeHHIO C peakyMel, Ha0moqaemo 
MbI UuMKOrAa He HabsoqasH, uToOn rr 


yY NOpMaJIbILIx cobak. Y atux cobar 


(Luo Be BWWAD) dOOMaIbad xaHaOLok XMHILILNHOLON Londall ymMaLigdHo — 4 1 (xeLHan 
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BRIO ee ea etosa SOOU OK OL — % SBHILADHH BiIHOTadd aloo awk OL — e ‘I8ONOMfa BHHedd aLoOl ax OL — 2 
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eee 3 HLH (iW q) (XBLITUO xIqudyodLyuon g) edoaLoed OJOHIIhAHIOVONEND ‘igeonomt edoaLoed Ou-%0% OdLOdhHLON 
“novouls Qou adginiy ‘(Aenve) eonairdbad roudan WMaLadyo vw (Axdses) endodunvadadhur — woevdu ‘aoonardad xmHsorok 
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‘ONDE HyeQOd TWoOHILaLBAY OIAHdOLNaIrhadoHAOLIA eH 
CPHHIAOHM HW M€OMOIM HWEIHeYoGd HWMHWOaHdLANa XIMTHHRGEIIA ‘HHWOHHINONHI HU -dauti oHHBNLg “[T ‘ong 
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liCprIM@KeMHA, BLISBaHIiaA BBeETeHHeM HeOOALIIMX KOJLMIeCTB rIIOKOShI, OKa 


lia YCLLOBHOpe@JEKTOPHY!WO JeATeIbHOCTH, Kal 


3sbLiBaJla MOJOKNTCIbHOeC BAIHAHHE 


X RUBOTHDIX, B TOM uNCe y Peiica un Typucr. 
pa B Kposu y coOak c AMabeTom OObIMHO yruHe 
ATEIbHOCTh: CHHKaAIACh BOAMYNHA NONOMUTEIE 


3TO Haboalocb y HOpMaJIbHBI 
jo onepanuu. [losnimeniie caxa 


TAO YCIOBHOpe.ICKTOpHy?o ye 
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bIX YCJOBHBIX pedseKCoB, YVMHAICA CKpHITbIi Mepwo; peduexcos. /ud- 
epeHuMpoBka u GesycroBnopepiekTopHoe CIOHOOTMENeHHe He H3MCHAJIUCb. 
fanpumep, y coOaKH Peiic Ho onepaluu wacTHaHOrO yasenuA Wo/Kesly Lou- 
oil KedesbI BBCTeHue FOKO3H B KomMuecTBe 2 1 na 1 KP Beca HUKOT [a He BEISHI- 
alO YTHETCHNA YCNOBHBIX pe@.AeKCOB. Hao6opoT, HHbEKMMM P1OKO3bI 3aKOHO- 
(@pHO YBeIMINBAIA NOMOMKMTCIBUbIE YCAOBHBIE pe@seKChi Ha C1eAy lout Web. 
‘oubKO Boalt 3—4 r na 1 Kr BeCa BHIZbIBAIH UX 3HAdMTeAbHOC CHURCH. 
locue olepayult 9TH UM MeHDIIIHe {[O3bI TINOKO3EI (pic. 2) cram pe3Ko yrHeTaTh 
ONOHKMTEIbUBIe ycsoBHEe pedsexcn. /luphbepennnposka H OesyCIOBIIbIe 
epIeKCh He H3MeCHAJIHCh. 
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Pre. 2. HsamMenenne youroBHope@seKTOPHON ACHTCABHOCTH Y cooaKkn Pelic ¢ Ccaxap- 
HbIM JtHaOCTOM TO, BAMAHMCM FHUeCprainKeMiy, 


A —ypo onepagun, 6B — mocne ouepaynu YacTH4HoroO = yiaserlyA HOLHKCEYDOUHOH *Mteesbl. 
OctaJibHplie o603HaYeCHHA Te Ke, UTO Ha pue. f 


CHuncenne Cojepekanils CaXapa B KPOBI BITYTPHBCHIDIML HJ HOAKOAKHDIMH 
BBCCHNAMH HHCYIMNa BHBbLIBasIO y CoOak © AMaOcTOM YMCHbINCHHe BCANYHNHB! 
TONOHKUTEIDHBIX yCsOBHEX pedsekcos (bypuK, Typuert, Peiic). CuioKenne 
pepueKcoR HacTyMado jake B TeX CIYYAAX, Kora CofepRanne Caxapa B KPOBH 
mocsle BBCJeHHA WHCYIHHa OCTaBaOCh Ha TuUepraukKeMMyeCKHX BeWYHHAaX, 
HalpuMep cHikKanoch ¢ 250 mo 150 Mr’. CKphithit Mepnos pedaeKcos, j¢dp- 
(bepenuuposka uo GesycioBHble ped wekch, Kak MpaBiso, Ne W3MenAATICh. 
Y co6ak Bypux u Typucr B page onion Habsuofanoch BOBpacTanne BeEHIHH 
NONOHUTEIbHBIX YCHOBHEIX peAeKCOB, ec Cobakit MPUXOAMAN Na OMIT C Ter- 
Koi] THNOMINKeMMell Mocue YTpelHUX BBeZeHHT MACyANHA (Yepes 3.9—4.09 4aca 
nocsie BBE eHHA). 

Hau onpirhl WoKagbiBalorT, YTO y coOak C CaxapHLIM JWabeTOM CHIKaeTCH 
BETHOCHMBOCTb OONbINNX NOMyWMApHif TOMOBHOrTO MO3ra K U3MeHeHHAM ypOBHA 
caxapa Kpopu. Kak nonpilenve cofepanna Caxapa B KpoBu, Tak I ero 
nNoHWKenHe, Make He JOCTHraloMlee THOTINKeMMM, CHHAAIOT BCAHYNHY yC- 
HoBHoro CAOUOOTHeNeHHA. CxpbiTHii nepnom pedsekcos, AUddepenmnpowrna 
vu 6esycuoBnble peeKChl NP STOM 3aMCTHbIX U3MeneHHMit He MCHbITHIBATOT. 

OnpoTrekKaHuh BOsO0yYANTeTbUNOTO H TOPMO3HOTO Hpo- 
neccos B O6oubMKX VOAYMapHAX TOTOBHOTO MO3BTA B yC- 
NOBHAX HNSMCHeHHOrO comepRanvA caxapa B KpoBH. Ms pe- 
3YJIbTATOB RbUINeOUNCABNEX ONLITOB BUAHO, YTO TOBMIMeHHE WM NOUTKCTINC 
comepkaniiA Caxapa B KPOBH HeoAMHAKOBO OTpawaeTcA Ha MpoTekaii Bo3- 
6yAMTeAbUOTO H TOPMOZHOTO MWpoleccos B CONBIHX ToymMapAAXx romOBHOrO 
Mo3ra. OGbIUNO TIpH Sonee UNH MeHee BHaYNTeIbHLIX KOMeOaNHAX Caxapa 
B KpoBH Wperxkse BCero H3MeCHANACh BeEIMUNHA WOMOMRUTCABHDIX YCAOBUDIX 
peduekcoB, Tora Kak Auhdepenuuposka Ue UCHPITHBATA BHATUTOABUHN 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


294 M. H. Mumiowoe 








usMcueniit. B. TP. bapanos, C. UT. Usnuna au E. 8. Cnepancran (1948a 
19480), usyyan n3amenenne Brcmeilt HepBHOH JlCATeAbMocTH Cobak B MocuTeE 
ACHCTBAN FUTOrINKeMUM, TaKiKe He HaOO aI “3MeneHHit Hudde pouui powry 

Ham kasanoch uuTepecHbIM cHentarbito OCTAHOBITLCA Ha UCCeOBaHH: 
vTOrO BOTpoca, Il B HacCToAIMee BPCMA MbI MOMKeM IpHBCCTH MpeABapuTeLbHbI 
AAHUDIC O BINA W3MeCHCHHA YpOBHA CaxXapa KpoBH Ha Ba BUjla BUYTpeHHer 
TOPMOKeIHNA — Mphepenuupowowtoe u yracaTesbitoe. 

{la aByx co6bakax (Cano, Peiic) craBMaucbh ONMITE C yaIMHeHHeM mud 
(bepentposkn fo 5 Muu., Hptuem He OOHapy*KU10Ch HUKAKOrO BAMAHHA Hi; 
HCC BBEJIGHHH PIHOKO3bIL WH NHCYJIHHa BIIpPUuMenAeMbIX To3ax. CrronooTierenn 
3a O MH. [eiicTBHs ycroBHoro (qudcbe peu posowHoro) pasipaxuTeia KO 
‘16a 10Cb B OMHAKOBHIX Wpeqenax Kak B KOHTPOJIbHBIX OMbITaX, TAK HB OMBI 
TaX C MpUMCHCHHEM TUOKO3SbI M MHCyAMHa, WpHw4ueMm M3MeHeHItA cosepKanys 
cCaxapa B KpoOBM Ob KOBObNO 3Ha4dHTeIbHLI: MOBLIMeNIC YPOBHA Caxapi 
KpOBH NpH BBeACHNAX PUOKOsHI oxonMA0 fo 600 mr %, a cHipKenue Noy BMA 
HHeM BBeeHI HuCyIHHAa — no 40 mr%. 

Uccaeqopanue ckopoctu yramenna NOJO#KUTCIBHBIX YCIOBHLIX peek 
COB (il3yYanOcb IpepEBUCTOe yraulenve yCoBHOoro pedsekca Ha CBeT) y Tex KE 
ABY xX CoOak Npuse.to kK NONOOHEIM 3Ke pe3yIbTaTaM, T. €. MOBMMeHHe Coxe pKaHnus 
cCaxapa B KposH jo 600 mr% un cunseenne ero no 40 mr% He CKa3LiBaslOcE 
Ha CKOPOCTH yralleniv, XapakTepe TOPMO3HOM peakIMt u CKOPOCTH BOCCTAHOB- 
‘T@HHA yYraluenHoro pedmeKca. 

Takum o6pa30m, oubitst ¢ yanuHennem AudhepexuupoBkKu uM yramenniem 
YCHOBHEIX pedlekcos TakKe NOATBEPKAAWT LaHHBle oO TOM, 4TO W3MeHeuHA 
YpoBUA CaxXapa KpoBN Ooubme CKa3bIBaloTCA Ha BO30YAMTeIbHOM tHpouecce 
UW MeubuIe Ha TOPMOBIIOM. 

O BOBMOMHBEX MEXAaHHM3MAX WeHCTBHA FHWKOZBH 
Ha ycloBHope@AeKTOPHYW RentTenaEHO CTH. Ha6stojaa 
H3MCHeHHA YCJOBHOpeDeKTOPHON NeATeAbHOCTH IipH CABHraX YypOBHA Ca- 
Xapa B KpOBH, HaM Ka3aJloCh, YTO OHO 13 NpHaHH, BbISHIBAaIOUNX Habs1oOsae- 
MLL a@ekt, ocobeHHO pH PHTeprinkeMun, ABJLAeTCA Hapymenne ocmoTH4e- 
CKOTO aBJeHHa, 

just BRIACHOHUs BHaYeHUA OCMOTHUeECKOrO aBIICHMA B HaOJMOaeMbIX AB- 
TCHHAX MBE TOCTABWIM CHelMabUble ONT, B KOTOPHX BEB3bIBAaIH H3MCHeHHA, 
OCMOTHYECKOLO AABJCHUA BHYTPHBeEHHBIMH BBeeHRAMH pacTBOpoB 1oBapeHHoH 
coun. Ho onptrsi, Mpopesennbie ua Tpex cobaKax (Peiic, Jly4, Canno), moKa- 
3a, UTO OPPeKT OT BBECHIA B KPOBb NOBApeHHOH COM pesko oOTAMYAaeTCA 
OT JicHCTBHA roKo3b. Jlaxe HesHaquTenbupie KOJMGeCTBA NOBapeHHOli coun 
(20-—30 mr ua 1 Kr Beca, BBeneHtBIE BHYTpiBeHHO B 10—15 Ma Bob) BHIsEIBaIM 
SHATHTOIbHOe yrueTeHHe YCAOBHOpedleKTOpHOH eNTenbHOCTH. Hactynano 
CHIDKEHMG BeTHYNHLE WOJO7KUTCEMbHBIX YCJIOBHBIX pediekcos, yAMHAICA ux 
CKPLITLIH Wepvonw, B pase ciyy4aes pacTOpMa7KHBaJlach LuddepeHy poska. 
Besycnopune pediencet 3sametHo ue H3MCHAJHCh. CoriacHo HalluM mol- 
CieTaM, BBeseHHe B KpoBb 200—400 mr raioKo3n Ha 1 Kr BeCa KUBOTHOTO 
AOJGKHO BbISHBATh He Melbilee yBeMGeHHe OCMOTH4eCKOrO faBJIeHHA, “eM 
uplw BBezennu 20—30 mr mOBapenHoOH Comn Ha 1 Kr Beca. OnHaKo BBeTenHe 
TAKOFO KOUMYCCTBA COM yruetano YCNOBHOpePeKTOPHyO [eATeAbHOCTH, 
1TO HC HaOmOAaloch Tocue BBeAeHUA raAwKO3H. Dru OIbITHI 3aCTABIALOT 
IpeWO7aratTb, YTO U3MCHeEHHA B eATeIbHOCTH GOABMUX OJ yila pul FoOB- 
Horo Mo3ra, UabsOjaemble Up BBeAeHHH B KPOBb TIOKO3bl HM TOBapeHHon 
COM, 3aBHCAT He OT yBeHyeHuA oOCMOTHYeCKOro WaBeHHA, a OT KAKHX-TO 
APYTHX MpW4nH, Tak Kak CABHrH OCMOTHYeCKOoro WaBIeHHA, BbI3HBaeMBle 
BReACHHEM HOBApeHHOH COM M rOKO3H, AaloT pasW4HLii apbekt. 
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Jro npemmosonKenve HosTBepxTaeT Ut cuefhylomlad CepHA OMbITOB, MpoBe- 
jeHHad Ha TCX KC HKUBOTHBIX. Bmecro TAIOKO3bI MEL BBOAMAM CobakaM [pyre 
wonocaxapa: radlakTo3sy, Mau- 
HOBy, apaoHHosy, CMeCb TVIIO- 
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KOBbl ¢ PPyKTOZOH (MUBEPTIBH Qe 
caxap) Take B Bue 40%0-x - a 
© (__SScessixsmmesy 

pacTBoposB. OMbITLE MoKasadn, 2 —_ SS & 
yfo BBeqeHHNe ITHX CcCaxapOB ° ed 
an tserenwen es eaaewne 

B HeOoNDMMx  KoWM4eCcCTBAX 25 SSS 

: cane (ie TT L/S 
(200-400 mr ua 1 kr Beca) —s_g SSS 

He OKasblBalo CTHMYyJIHpyto- ° —— cs 
b eS 

mero WelicTBHA Ha YyCJIOBHO- ss : et 

(REESE 

pedekTo pity 10 JleATCJIbHOCTH, . $$ © 
Kak BTO HAaOMLOaJlOcb TIOCJTe a) ia <<. <<~ 
vw a eal 

Bpefennit ruoKo3sbl (pc. 3). ° To S 
° Cas 


Bce sto MosBo.ideT AyMaTb, 
dTO H3MeHCHHA PyHKuMi 6o1b- z 
HX WoO.yMapnth rosOBHOTO ° 
Mo3ra, HacTywaimne B pe- 2° 

o 


jeatembHocTu y cobaku Jlya of BIIMAHHeM: BHYTPHBeCHAEX 





MaHHosa, apa6uHosa A WHBepTHBIM caxap. OcTasIbHble o6osHatieHnA Te He, ITO HA 


syibTaTe MOBbIMeHHA YPOBHA = . 
caxapa KpoBM JIpM BBeeHHH 3 
HeOONbMNX 03 PaWOKO3bI, He ‘ < e 
o6ycnoBIeHHbe couBuramMu ° aS SS S on 
OCMOTHYCCKOLO AaBIeHHA, BHI- . Seana? as 
3uBaloTcA JIpyrHMM Ipwyw- = a ag 
HaMM. MorkHo iUpeio07KHTb, 0 | = 
uTO yrHeTeHHe jjeAxTeIbHOCTH ° ee ee peal 
KODpbI rouOBHOrO MOsra, HaOQJIO- ; er 
laemoe Tpit rvfleprivkemMiH, r ———_— eS a 
BLI3BAHHOH BBeeHIieM B KPpOBb o eS OL 
OoNbIIMX KOMMUECTB TIOKO3EI : Peas : 
(2-4 rna i ke Beca), B 3Ha- z eS ae 3 
YNTCUbHO CcTeleHH oOycmoB- ° — Sas a. ft 
jleHo Bo3spacTaHuem OCMOTH- 2 To SSS & S 8 
yeCKOrO AAaBACHAA B KpOBH. : _ o 
OnuITH MoKkasalnH TakKe, o aE Al 
4qTO H3 UCHbITAHHEIX CaxapoB ° : Sas HY 
riOKoO3a BEIBZHBaeT HalOovtee : Ss. 
BLIpaKeHHoe BINAHMe =a ° ee gl. 
pynKnin Gonpmmx wwosyma- rr = 8 
puit TrouoBHoro Mos3ra. OTO 2 —E—S S.C 5 
cormacyeTca C faHHBIMH o“3 gS s , OE 
®. <A. W6parumosa (1931) aces g | 
uC. C. Bapxygapana (1939), = 8 8 8 * ae 


H3y4aBINMX B OCTPHIX OMbITAX 

U3MeHeHHe BOSOyYAHMMOCTH Kop rouoBpHoro Mo3ra MOA BIINAHMeM PruloriH- 
KeMHM, BLIZBAHHOH eBucnepamuel, HM HaOsOAaBWIUX HaMOoNbMM BOCCTA- 
HABIUBAIOIMH odPeKT OT TIIOKO3EI, NO CpaBHeHH!o © I\pyrumMu caxapaMH. 

Bonee rmy6okoe u3yueHwe pou TOKO3LI B NeATeIbHOCTH HepBHOM cu- 
CTeMBL JlaCT BO3MO7KHOCTb OODACHUTh H usvoorwyeckHe MeXAHH3ME ee 
NeiicTBHA. OHM M3 TaKHX MeXaHH3MOB aABIAeTCA M3MeHeHHe IpoleccoB 
poBbeyeHia HepBHOrO BOsOyHeHHMA B CHHalcax MOA BAMAHHEM rOKO3H. : 
Bpayy u Deapjdepr (Brown a. Feldberg, 1936), Hampcon u Maxuntom (Kahl- 
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son a. MacIntosh, 1939) ycranopunu, uto upuoOaBlenne K Tepdy3svonnoii 
KUNKOCTH POKO3bl W ApyruX CaXapoB CTHMYyJMUpyer CMHTe3 aleTunxonuHa 
BePXHMM IWeHHBIM ranravem Koumu. K. M. Berkos xu B. C. IUlesenera (1947) 
OTMe4aloT CTUMyUpyloilee AelicrBve TIIOKO3bI Ha OCBOGOmMeHHe MejIMaTOpoB 
B CHHAIICaxX BepXHero Meiinoro CuMMatTiH4eckoro yana. Ham tare Yasoch 
TOKAZATh BINAHME PIIOKO3HI Ha ocBOOOKAeHHe Mey_NaTOpORB HeHTpoOesKHbIMH 
HepBamiw cepana (Muriwomos, 1950, 1952a, 19526). Mono pe iWOTO#KUTH, 
ITO H3MCHeHHe YpOBHA CaXapa KPOBM MO7KeT CKa3bIBaTBCA Ha MpoBerwenun 
HCPBUBIX HMUYJbCOR VM B BBICIUUX OTeC1aX HepBHOH CuCTeMBI. 


Busoni 


1. Dynkyun GOoubMmux wosymapHit rouoBHoro Mosra cobaK 3aMCTHO 
M3MCHAIOTCH IpH CABMraxX ypOBHA Caxapa Kposn. 

Buytpusennoe Bpeseune 200—400 mr rawoxosn ua 1 Kr Beca MocKeT OKa- 
8aTb MONOKHTCADHOe BINAHHe Ha yCLOBHOpedJekTOpHy!O ACATCHLHOCTH 
cobak. OHO BBI3bIBaeT BO3PACTAHHe BEAU MOMOKMTeETBUIIX YCJIOBHBIX 
peplekcos WM MHOra CoKpallaeT HX CKpLITHII Hepuoy. Bsegenne B KpoBs 
OOUbUIMX KOMMYeCTB raoKo3n (2—4 rua xr BeCa) pe3KO yMcHbillaeT BeTH- 


WHY MOTOHKUTCABHBIX YCMOBHLIX pedleKcos. 

2. Kone6ann# yposnsa caxapa KpoBu y cobak Gomee 3ameTHo BIIMAIOT Ha 
BOZ0YANTCbubIe Mpouecchl, vem Wa TopMosuuie. Possuuenue cojlepKallua 
Caxapa B KpoBy Ao 600 mr% vu cHuKenne ero no 40 mr% He OKa3bIBanoO B Ia- 
Mux ONbITAX ZaMeTHOTO BAMAHMA Ha AudhepesyMpoBky U Wporecc yramenun 
HONOMHTEIDHOFO YCOBHOTO pedeKca. 

3. TaroKko3a nan6onee sametio yeiictByer ma pyHknuu Oonpwuux momy- 
ulapMlt FOOBHOrO MO3ra HO CpaBHeHHlO C ralakTO30H, MaHHO3oli, apabuno- 


30H MH MUBepTHLIM Caxapom. 
4. Bueyenne B KpoBb CoOak pacTsopa oBapeunoli coan (400—600 mr 


B 10—15 max Bonn, Tt. e. 20—30 mr na 1 Kr Beca) pe3sko yrueTaeT yCJIOBHO- 
pediekTOpHy! JI@AHTeIbHOCTh: YMCHbUMAaeTCA BeIMYNHA MOAOKUTeCIEYBIX yc- 
TOBHBIX pePieKcoB, MHOra y/WIMHAeTCH UX CKDPHITHi MepHogn u pacTopma- 


*HKUBAETCH WHPPepenmuposka. 
09. ¥ coOak ¢C CaxapHbIM quabeToM CHMKaeTCA BELOCHUBOCTD Gob x 


O.1y tua pu roJIOBHOrFO MO3ra K H3MeHCHHUAM YPOBHA Caxapa KpoBH. 
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‘ASOOBMEH OPM WATOJIOPHM BbICIIEM HEPBHOM JEATEJIBHOCTM 
Y COBAK CHJIBHOLO M CJIABOrO THIOB HEPBHOM CUCTEMBI 


B. B. HHKROJIAEBA 
la6opaTopHa KOpPTHKO-BuCcllepalbHokw UaTonoruu. dSapenyiomuu — WH. T. Kypynn) 


Vmectca Oonbmoii sSKCHepHMeHTaAIbHBIM MaTepHasl, MoKa3blBalomil, 4To 
(APYUICHHA pPaBHOBeCCHA Mey Wpoweccom Bos0yKTeCHHA HW TOPMOKeHHA 
. HOpMe i TpH MaTOJOTHH BLICWMeH HepBHOl AeATCAbUOCTH BeYT K U3MeHeNH1O 
: pa6ote BHYTpCHHMX OpraHoB H TKaHeli (Bprkos nu Kypunu, 1991; Kypnouy, 
954; Ycuesuy, 1997). 

Bo3MoOoKHOCTS OCYIMIECTBIICHHA BIMAHUA KOPb TONOBNOLO MO3Ta Ha OKHCJIM- 
CIbUbIC MpPOWeCChl B HOPMAabHBIX yCJOBMAX Ona ToKazaHa P. Il. Onbnan- 
Koil (1950), A. J. Caonumom (1938), JI. A. Veaakan (1954), A. X. Xammno- 
sim (1940), K. M. Cunpuossim un @. B. Conpngonosoit (1947) u ap. Up 
MHYIICHUM HCIbITYeMbIM B THMHOZe COCTOAHHA NoKoA un pabotTs B. M. Ba- 
‘unepennit u 3. M. Karan (1935), 10. A. Tlosopuncrkuit (1940) na6mogam 
‘OOTBETCTBYIOINCe H3MeHeHHe B TornomeHuM KuCHopoga. B onsitax wa ?KII- 
;0OTHBIX C yaueHHOol Kopol Oompmmx nomymapni MW. Wh. shmanun noKkasaag, 
[TO Tazs00OMell JIMMaeTcA TOHKOI MpucnocobuTerAbHoli usmenunBoctu (1954). 

Ilenbio HacToAlei paOoTbhl ABNANOCh H3sys4eHHe M3MeCHCHHM YpOBHA Io0- 
rpeOJeCHHA KHCHOpOa pH MyYHKWHOHANbHOH WaTOMOTMH BLICMeM HepBHOli 
jexTebuOCTH y coOak pasIMuHoro THNa HepBHOM CHCTeMBI. 


Meronnka 


Jian ONDITOB 6510 HCHOAb3:0BaHO 7 cobak-caMIlOB, HaXOAMBIUHXCH Ha DOCTOAHHOM 
UMUIEBOM pallnoHe. 

PasooOmcnh OfpeqeAAcA B OTICAbHOH TabopaTopHoli KOMHaTe C WOMOLI[bIO Ab XaTeJb- 
doH Mackn. B yrpenune 4acbl pH coOm0eHHM BCeX YCAOBHI ONpeseleuNA OCHOBHOrO 06- 
weHa y cobakn Opanucb 2—3-aacoshie mpobsH clesqyioumum o6paszom. Ilepey B3aaTHem mpooti 
KUBOTHOe 6€3 TIPHBA3H YKaHBaOCh B OlpefeseHHoe, BCerga MOCTOAHHOe NosomKeHHe. 
'—10 Min. co6aka HIpHBbIKala K AbIXAHMIO B MACKe, a 3aTeM BAIR XaeMbIM C10 BO3yX B Te- 
yeHne 10 MH. CoOnpaicH B MenIOK /Lyraaca. AHaJlu3 BBIOXHYTOLO BO3yXa HPOM3BOANICA 
8 alllapaTe Xouwyena. PaccunThBalich WoTpeOIeHHe KHCTOpONa B KYOMYCCKHX CaliTHMeT- 
pax H BCHTHASIWMA J@PKUX BO IUITpaxX 3a MHHYTY, a TaksKe ONpeseAICA AbIXaTeAbHBUL KOI- 
PunenT. 

M3yuenne rasco6mena y co6ak Npon3sBosHIOCh B NOAOKCHHH ea (OCHOBLOM OOMel). 
CTOA HW B KamMepe [1A YCOBHEIX pedieKcoB JO WH Mocae OMbITa, TaAKHe B MOMOKCHHH ema, 

YcNOBULIC pePAeKchl H3yUaIMCh B 3BYKOHCHpOHHMWaeMOK KaMepe MO HulyeBol MeTO- 
nuke. Y¥ Tpex codak OLLI BEIPaoOTAHb! IKCTCPOUCHTHBULIC H HHTCPOHCITHBHEIe, a Y OCTAIb- 
HbIX COGaK TOIbKO IKCTCPOUCITHBHEIC MOOHKUTeCIbHLIC H TOPMO3HEIe YCIOBHbIC pepaeKcH. 
Y Kako cobakn B CTepeoTHie HMeICA CHAbHBIA (3BOHOK 71 46) u curabbii (cBeT 21eKTpH- 
yecKOH Jamib 40 B) MOMO7KNTCIIbHEIe YCNOBHEIe pasipamutTein. B KayecTBe akcTepoluen- 
THBHOFO TOPMO3HOTO pasfpaxKHTedA y BCex coOak UpumMeHsAJcH MeTpouomM 60 yylapos 
B MuTYTY (My), AHPDepenyMpoOBounL K WONOeKMTeEIbHOMY MeTpoHOMy 120 ynapoB B MI- 
HyTy (M,.,). Jia Tex co6ak, yY KOTOPHX BhIpabaTLIBAIHCh HATEPOWeNTHBHBIC YCAOBIbIC 
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PePAeKCh, MOMOVKHTCILHDIM YCNOBHEIM pa3sflpaykUTeJeM ABUAOCh pa3iyBalMe TOHKO 
KHINKH, BLIBCACHUOH Mo Tupu—Besna, Hau UpAMOM KHMIIKH GataOHOM eMKOCTBIO RB 20- 
30 om? ¢ puTMoM 12 pas B Munyty. /[uddepeniupoBKoll kK wemy Obit puTM pasiyBanna 6 pa 
B MHHYTY. IlepHoy, H300NpoBaHHOrO JeHCTBUA YCJOBUBIX paskpasKuTesmci papnascna 20 cck 
Tlepnog copnagennsa ycoBHoro pasapamutena c Oc3sycaooBHbIM coctaBaAa 10 ceK. Oupiti 
CTABHINCh BO BTOPOK TONOBINe DHA Yepes JICHb. 

Jlan oOMpesxestcHuk THMOMOTHUCCKHX OCOOCHHOCTeH MOMOMHTHEIX 3KUBOTHEIX OBI 
NpOBCACHE! CAC yionne PYHKUMOKATbHbIe NpOOb: ONpeAcICHHe NpeseAbHOH Josbl Kodenwa 
NPHMchcHiie CBeEPXCHIbHOrO pasqpaxKuTedA, yAnHenve AudPepenunpoBkn fO 5 MIE. 
38aMclla BCX Pa3sApaKHTCACH CHCTeMDI CHIbHLIM pa3sqpaKHTcdceM (3BOHOK) mM CuaObim (CBE 
SICKTPHYCCKOH JIaMMbI), BLIpAaboTKA BaNasAbIBalomerO YCOBHOTO pedwckca, UpHMeneny 
NONOMHTCAbBHOTO YCJOBHOTO pasqpaKuteia Myo) 63 HHTepBata BCE 3a TOPMO3HbIM 
IIpu olleHKe THMa BbIcWel HepBHOM JeaTcAbHOCTH coGak TaKiKe YUMTHIBANACL CKOPOCT 
OOpasoBaHHA OJOFKHTENbHEIX YCJOBHHIX pedickcoB a Auddepennposku, Mpounocr 
YCJOBHBIX pedleKcoB H OOnjee MoBeyqeHHe. Hpome Toro, y Bcex coOak CHALHOrO TH 
C Weblo NOMYYeHHA OKCICPHMCHTAIbHOrO HCBPO3a OpOH3BOANJCA MONOTHUTeEIDNO pA. 
BO3LeNCTBHH, HalpaBeHHEIX Ha TepeHallpsvKeHMe OCHOBHBIX HePBHBIX MpoleccoBn Mu 
NO/BH?KHOCTH. 


Ha OcHOBaHHM BEIMCCKasaHHOrO MBI OTHeCIH coGak Tuka, Benn, Pookuk u Ulapa 
K CHJIbHOMY ypaBHoBelleHHoMy THUY. [loqBusKHOCTh HepBHLIX IpolleccoB y UepBbIX Tpe 
#KMBOTHBIX XOpOllaA, y HocicfAHero — HegoctatouHan. Codakn Oxpat, Wlanyu u Jinke 


OKasaIMCh C1ab0ro THA C HeEAOCTATOUHON ypaBHOBelIeHHOCThIO AH NOABMIKHOCThIO HEPBHbI 
WpPOWeccos. 


Ilonyyennble pesyipTarpl 


Hone6aHna ocHOBHOTO oOmMeHa B Hallux yCHOBHAX MpoBeeHtA OUbITO 
y coOak pa3slu4qHoro THMa HepBHOl cictembl coctaBlaan 10%, uw TOUbKO y OF 
HOH CoOaku CHIbHOTO TUNA ATH KONeOanvA B NOPIONICHHM KUCAOpONa B OTACIb 
Hble NepwHowE Foxomumn wo 10%. Takoro nocToxucTBa o6mMeH ocTHYal 
cpaay. 

B nepBiix ombitax 0 olmpefeneHuio rasoo6mMeHa y coOak Kak CHAbHOrO 
TaK WM CiaOoro THNa HepBHOM CHCTeMH! HaOmIOganuCch Gonee BHICOKNe WUps 
HOriomeHvA KucCIOpona. B nocnexyrwuux onbiTaX MMeNO MeCTO CHHKeHM 
OKUCAIUTEIbHLX Mpoueccos AO olpeseleHnol HOpME. Ecan y 9KUBOTHLIX CHIb 
HOrO THA ITO NpNcnocoONeHHe OKHCAHTeEIbHEIX MpomeccoB K AalHbiM yCJo 
BHAM OCyIecTsHam0ch 3a 10—12 onmbITOB, TO AA 2KUBOTHEIX Cradoro THM 
notpe6oBanoch 25—30 onmbpitos. 

IlorpeOneHne KHCHOpota B MONOMeHUM CTOA, a Tak?Ke MOCIe ONITOB IC 
MeTOAY UHUeBLIX YCJIOBHLIX pedweKkcoB BCcerfa 6bi0 Ha 40—50% Gonbite 
moO CpaBHeHiio © HudpamMuv OCHOBHOrO OOmMena. 

Ilocne ycTaHOBAeHHA B HOpPMe BeMUMHEI OOMeEHHEIX MpomeccoB IN ypoBHs 
YCIOBHEIX pedsleKcoB y Kako CoOaku MLI IPHCTyNaIH K HapyWleHHio BLICHe: 
HEPBHOH jeATeIbHOCTH. 

¥Y coOak cua6oro Tula HepBHOM CHCTeMEI OTKIOHeHHe OT HOPMHI B eATEIb: 
HOCTH KOpH OOJbINMX TONymMapuu Mosra yyaloch JIerko NOJyuuTb Wyte 
IpuMeneHus B Teyenue 10 ombITHIX [Heli CBEPXCHNbHOrO pasapaxKuTelA — 
TpeDlOTKH — C OJHOBPeMeHHHIM BEIKIIO“UCHMeM CBeTa B KaMepe. 

V3 pucynkos (pnc. 1 uw 2) BU_HO, ITO NOCHe MpHMeHeHHA CBepXCMAbHOr 
pasqpaxkutena (puc. 1, B u puc. 2, B) ycnosubnie pedaexcnt y oOenx cobar 
pe3ko CHitzMauch. [pa stom Habs, anuch pastM4Hble rHmHOTHYeCKHe ashi. 
coOakH HeOXOTHO IM Ha ONLIT, OTKASLIBAIHCL OT IMIMM He TOJbKO B Kamepe. 
HO HM B DKCHeEpHMeHTaIbHOM KOMHaTe. JTOMY HepHOy COOTBETCTBOBAaIO MOBHI- 
meHne HoTpeOeHHuA KHCIOpoOsa. 

BocctanosseHve ycoBHOpedreKTOpHOH AeATenbHOCTH y cobak Mmpoucxo- 
MIO O4eHb MefenHo. Tak Kak y coOakm IlanyH uMenM MecTo cnucTemMaTH- 
yeCKHe OTKA3bI OT ef{bI, TO HAM H&a BPeMA MPHMWIOCh H3MCHUTh WOCTAaHOBKY 
ombiToB. B reyeHue 9 ONBITHHIX QHeli (puc. 1, 7) UpHxonNToch BxOWUTh BMeCcTE 
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> coOakolt B KaMepy I HACHJIbHO BCLINAaTb Ci B POT 113 KOPMyDIeK MACO-Cy Xa PHI 


HOpOMOK, MpeswastavaBMiniicA WA onbita. B peayibTate aToro y cobakit, 
1O-BHAIIMOMY, CTaIa pa3spyiltaTacs 





Iipexpatienue O0LITOB € yCJOB- 
HBIMM pedsaekcamu y co6aku  Llla- Si 
ayH Ha 2 Mec., a y coOaxn Oxpat 
Ha 6 mec. (pue.1, 1 u 2, A) B ne- oi 
pWon, Kora BOCCTaHOBJeHHe yCIOB- EN 


u 


Xi! 
TH OT H3MeHCHHA BEICMeH HepBH 


Wagyu. 
no ocu opduxam — noTpebseHHe KuCIIOp 


19562. I 


OTPHUATebHaA yCAOBHOpedsekTop- . < = § 83 
Hal CBH3b Ha OOCTAHOBKYy, B KO- & S 82 
TOPOH BbIZBIBAJICH JKCHCPMMeHTaJIb- B [Se 3 a 
Hii HeBpo3s, H Ola Hayasa OpaTb Z eB Bn 
nuity B kKamepe. Ycuopuple ped- PS. See! 36 
NeKChI MocTenenHO CTasl BOCcCTa- oe = BOE 
HABJIMBAaTbCA. a= 3 ; 
Ilocne Toro Kak BBICIMaA HepB- 13 aa? 
Han JledTebuocTh y oGenx cobaK 13 a 
BOCCTAHOBHIacb JO HOPMbI, CHU3H- 8 S 5 i 
NOCb M MpHIlo K UCXOHOMY ypOBHH 8 =. oS 
moTpe6euve KucOpona. Pe oy ie 
- & 

= Py 


I’ — M3MeHe€HHe MOCTA@HOBKH OFIbITOB, 


tbeuHa: #{ — HOpMamMaaunA Bice HepBHOM [eATENbHOCTH, 3 —~ NepHon OTMbxa. 


HX pedeKkcosB ObJIO HeqocTaTOUNy — 
rant 
UPOUHBIM, MpuBeso K HOBOMy Hapy- : 


Q 


MeHMIo BLICHeil HepBHo pesTetbp- “—~ Yon 
HocTH cobaK. Ilpu stom caenyet \S 
OTMeTHTb, YTO TepepbIBEI B paboTe Se : 
 SKMBOTHBIMU JIO IpHMeHeHuA Tpe- — 


WOTKH He COMpPOBOMMTaAIMCh Hapy- 


ca 


€ CBEPXCHIbHOrO pasApaKuTelA, 





= 
$ 
8 
: 
8 
y 
IMC@HHAMM YCJIOBHBIX pedJeKCcoB. eS 2 
Tlonmxennio dyHKWHOHAIbHOTO ne 3 
CCOCTOHHMA KOPKOBBIX KeTOK Ha s 
9TOT pas COOTBETCTBOBANO BLIPAKeH- Biss x 
Hoe B elle Oombmei cTemeHu i0- ei Bho x 
BLIMieHHe OrioweHvA KHCOposa. Sj= — 38 
VM tak e, Kak B IlepBoM Cayyae, g = go 
 BOCCTAHOBJICHHeM BeIMYMH yCOB- S|= owe 
HEX pedlekKcoB 70 HOpMbI ypo- vs o. 3.8 
BEHb OKMCJIMTeCIbHEIX poleccos ae es #28 
CHU3HICA. _ 3)—> § Als 
IloymeruB ompenenenHylo 3aBH- =a el ned . ot 
CMMOCTh Me*KLY YHKIMOHAbHEIM WPS ss ae 
COCTOAHHeM Kopbl G6oubmMX Mory- Nie = S S3,. 
mapuii WM ypoBHem mToTpedjeHna SSS 3S 18. 
KUCIOpoqa, MbI elle ABaKQbl BHI3BI- = — e 3 get 
Banu y co6Oakn Ianyna orK10HeHHe ae 3 alo © #56 
BHICHeli HePpBHOH eATebHOCTHM OT AAC 8 Bk Ss 
HopMbl. B wepBoM C.lyuae MbI 9TOTO 5 38 
OCTUrIH B pesyAbTaTe IpHMeHeHHA “Se 888s S 88 
KodenHa B ose, BBIZbIBalollel <5 Ss ge & 8S 


sallpefeibHoe TopMosKenve (pic. 
1, FE). Hopmaspuptit ypoBeHb yCcJloBHHx pedseKcoB 6511 BOCCTAHOBJeH IIpM 
8TOM TEM 2Ke CIOCOOOM, 4TO HM Docne upumMenenua TpemoTKH. [locaeqnee, 
yeTBepTOe, HapyleHve feAtTeibHocTu KOpH Ooubmux MouyulapHu Musra 
{puc. 1, 3) Ohtn0 BEI3BaHO, KaK HM BO BTOPOM CAyyae, MpekpalieHHeM OUHITOB 
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Puc. 2. THorpeOaenne Kucnopoga (a) B 3ABMCMMOCTH OT M3MeHCHHA CAIONOOTIE- 
JUTEIbHBIX MOTO#KHTEAbHDIX (6) HM OTpHilaTeIbHbIX (6) YCAOBNEIX pedmeKcos. 
y coOaku Oxkpart. 


OOosHayeHHA Te Ke, 4TO Ha pue. 1. 
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Puc. 3. [lorpeOsenue kucnopoya (2) B 3aBMCHMOCTH OT M3MeHEHHA BBICIUel HepBHOH JenTenb- 
HOCTH (6, 6) y co6akn PaoxnK. 


i — nonepemenHoe yasmHenne waonMpoBaHHoro pelerBHuA NoNomMNTeNBHOrO YCsSIOBHOrO pasnpawnurenn 
(3BOHOK), NOBTOPAIOMePCcA B CTeEpeoTHie DBaxKAbI, W WRYX TOPMOSHBIX YCNOBHBEIX pasupanuTeneh c 20 cer. 
ao 3 mMuH.; 4 w E — cronkHosenna GesycnoBnoro o60poHHTeNnbHOTO WM NHWeROrO pednexcor; 7 — ne- 
PHOM IKCTPEHHOPO YMEHbIICHHA NOPLHH MACO-CyxXapHOrO NOpowKa, NPAMeHHeMOrO BIA NonKpennennrn 
HeWcTBHA YCNOBHDIX pasipanutTenet c 40 no 2 r. Ocranbubie o6c3Ha4eHHA Te me, uTO Ha pue. 1. 
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I 


C YCAOBHEIMM pedleKkKcaMH Ha POHe HeOCTAaTOUHO NpOdHOro BOCCTAHOBICHHA 
BLICHIei HepBuOH feATetbHocTH. B oOomx 9THX CIyyaAX MpOABHAOCh TO +Ke 
83aMMOOTHOMeHMe MeXKTY YPOBHeM TorsomenvA KUCIOpoa M PyHKWMOHAIb- 
HbIM COCTOAHMeEM KOph Sompmux omymiapuii. Ha Tpereeli cobaKe caaboro 
rifia Ob UOLy4eHb! NomobubIe we WaHHble. 

Takum o6pas0M, y Bcex coOaK cuadoro THMa HepBHOM CHCTeMbI MHOTO- 
KpaTHO MOBTOpWaach OfHa HM Ta Ke 3aKOHOMePHOCTh — Up CHM KeHHH 
PYHNKYHOHAIbHOrTO COCTOAHHA KoOpbl 
SONbIMHX NoOLylMmapHii oOnlee noTpebule- 


Hue KUCIOpoyqa OpraHH3sMOM - BO3pa- 
CTAJlO. 
JTo #e OTHOMeHHeE Me*K]Ly ypoBHeM 


ConoctaBsieHwve cpeHHX ReMIHH N0- 

TpeOseHHA KUCIOpOma y COOaK B HOpMe 

H Mpa OKCHepHMCHTAaAbHON NaTOOrHn 
BhICIIeH HEPBUOM [esTCIbBNOCTH. 





HOTNOWCHHA KHCIOpoyqa HW COCTOAHHeEM ) 
KOPbI TOAOBIOrO MO3ra HaOO7aLOCh 
Hy coOak CHAbHoro THMa HepBHON CH- 


TloTpeOmeHiie KucNOpofa 
3a 1 MiH. (B CM) 








CTeEMBI. OTJIMUNTEIBHONM OCOOeHHOCTHIO unas Hpi HOpMasb-| pH aKcnepiMeH- 
“ITY HOM COCTOHHHH| TaJIbHOH 1aTOJIO- 
3ITUX COOaK ObLIO TO, STO BH3BATb y HUX EL ecue cuit Hee 
OTKIOHEHHE BLICHEH HE PBHON WevATeCJIb- HO menTedlb- |HepBHOH WeATesIb- 
; oOcTu 
HOCTH OT HOPMBl OKasasioch O4eHb _ ee fee 
tpyano. Ilpumenapmueca paszmMunple 
PYHKUMOHAIbHbIC BOSTCHCTBMA, TaKMe, Taka. 90.6415 | 111.5 + 2.0 * 
Kak CWHOKM TOPMO3HHIX HW TosOmH- ee _ ee ae reese ne 
bDOHHR. . ° we . 
TEADUBIX BKCTEPO- M MHTEPOMCMTUBABX pang, | | (107.0 + 1.4 | 1240 4 49 ** 
YCIOBHLIX  pedeKCOB, 9KCTpeHHoe Jyxex . .| 86.54 1 96.4 + 1.3% 
YMeHbImueHHe NMoOpywH MACO-CyxapHoro | . 
0 91.0 + 1.6 107.5 + 1.4 
Nopolika, IWIpHmMeHAeMoro JH TWO]I- Kpar. . : , 105.0 + 1.5 * 
KpeUJeHHA YCJIOBHBIX pasypakutesten, () 6844137 
CTONKHOBeHHe OOOPOHUTebHOTO H OH- 1] 74.3 4 1.6? 
; Ianyn . 584 det. 24 Bie ae 
itenoro GesyCJOBHBIX pedJIeKCOB, OCy- tia 250 
iecTBIAeMOe WyTeM lipolycKkaHHA [| 70.3 + 5.9 +4 
IHEKTPHYeCKOTO TOKA HallpAKeHHeM 
Bn 8B yepes Te1O COOaKH BO BpeMsA ejb 
MACa IJ MOOKa, CBepXCHJIbHbIe pas- 
[pawHTch HW Mpovee BwIZbIBAIIM H3MeHe- * P< 0.0001. 
HHA B BLICIUei HepBiroif JeATesbHOCTH ** 0.01 > P > 0.001. 


IMMb B Wepnos, BosfelicTBHA TpaBMH- *** 0.02 > P > 0.01. 


PYION[UX arcHTOB H B TeYeHWe HECKO.Ib- 
KHAX Heli MocefelicTBHA. 

ToJlbKO B ITH MOMeCHTLI M MOPKHO OBO YJOBATh UpoABIeHve ToyMedeH- 
Holi 3aKOHOMepHOCTH B3aHMOOTHOWeHHA YpPOBHA TOriowmeniA KiucMOpona 
Oprali3MOM H @YHKUMOKATbHOrO COCTOAHHMA KOpbI Mosra (pH. 3). 

lIpu cumKennu dyHkWOKaIbHOrO COCTOAHNA KophI SoD Xx TO Yyilla pu 
Mo3ra HOBLIMeHHe ToTpe6MeHNA KUCIOpOna HaGwOAaoOCch y COJAKH He TOAbKO 
R WeKAYeM NOAOKCHMM B YCNOBMAX OpefeteHuA OCHOBHOrO OOMeHa, HO 
TakoKe HM B MOMOKCHHM CTOAH, H B KaMepe ANIA YCOBHEIX peeKCOB. 

B ottiitaX Ha ceMN CoOaKkaxX pa3Horo THUa HepBHOM CHCTeMLI HHKorfa He 
HaGmOLanoch, ITOK yHKIMOHATbHOe OTKNOHEHHe BbICMIeli HepBHOI exA- 
TCHbHOCTH OT HOPMBL IPOABIAIOCh B BUAe YBENMICHHA YCOBHLIX ped.1eKCoB. 
Tornomente Kuctopoya BO BCeX CTyYaHX Ip CHIGKEHMM YCOBHEIX pedjeK- 
COB BCerla H3MCHANOCh TOMbKO B CTOPOHY ycustenuA. ITO yBeanuene ToTpeb- 
NeHUus KuCHOposa He MpeBpimtan0 25—30%, u TOABKO y oMNoli cobaKku cuadoro 
THIla C CHAbHO BbIPavKeHHbIM MaCCHBHO-OOOPOHUTeIBHIM pepleKCOM OHO 
Nocturaso 53% (cm. TaOmuny). . 
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Son re me se a 


Hs vasuim.t Buynu, Yo Cpesuine BesLMUNIBL HoTpeOsenHA KucTopoya 
y cobak B HopMe HW ApH okCHepuMcHTadbHOw MaTouNorMu BHICHet HepBHOW 
ACATCMBHOCTH CTATHCTHYeCKH JOCTOBEPHO paslMyaloTcA Mey coboii.} 


Brrsoy 


!. pu yukmionanpyoit uatonorun Bprcmeli HEpBHOH jeAHTewbHOCTH 
OKICINTe.AbHLIe Mpovecchl B OpraHH3mMe M3MCHAIOTCA. 

Y coGak cuapuoro nu cuaGoro TINa HepBHOi FenTenBHOCTH IIpH CHWKeHMH 
YPOBHA NOMO/KUTCHIBHBIX CIOHOOTACIUTCIbHLIX YCJIOBHHIX pedseKCOB M0- 
Tpebsenne KHCHOpoMa yReuMunBaeTcH, 
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|) Cratnctnyeckan o6paboTKa MaTepnata upousBelena m0 dopmyze Crbiojunia— Du- 
mMepa, UpuBeyeunoh B Kunre KK, A. Lpayuan. 
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K HEKOTOPbIM HTOrAM HCCIENOBAHMM COCY]MCTBIX 
YCJOBHBIX WU BE3YCJIOBHBIX PE®JIEKCOB 


A, A. POITOB 
(Ja6opatopua u3n0norHu UnMesapeunA. Sanesyiomul — A. B. Cojosbes) 


B wamux mpeqpaynux paGorax (1929, 1948, 1951) Ono MoKa3ano, 
TO BO BCOX C.1yYAAX M3MeHCHUA PYHKUHOWAIBHOrO COCTOAHMA KOpbL OoN_WHX 
onymapnit nadaofaeTcH H3MeHeHMe CBOHCTB Kak YCJOBHIIX, Tak H Gesy- 
JIOBULIX COCYMCTHX pedseKCOB. 

Tipu Bosinknosenun B Kope OoNbIIMX NowymapAl Mpowecca TOpMoKennA 
OCyUCTEIe pe@eKCH CTAHOBATCA NHePTHBIMH W He3nauNTeIbIbIMM M0 BedIH- 
HHe — OHH MpwoOperator cTepeoTunnbi xapaktep. Takue pedsekchl nay 
KIM HasBallbl IPHMUTHBHBIMA pedilekcamH. 

IlpumuTupuie cocyquctTbe pedpiekchl BOsHAKaIH: 

1) B pesyabTaTe upesBbiualHoro NOHMKeHIIA BOSOYHHMOCTH KOpH OoJb- 
aux Nomywmapuii y SoMbHEIX aMMeHTapHol AucTpodueli, Kora BLipaboTKa 
'CHOBHHIX pe@iekcoB Opa HeBOSMOKHOL; 

2) B pe3yJIbTaTe H3MeHeHHA SyHKWMOHAAbHOrO COCTOAHHA Kopbl 60J1bmMM xX 
lomymiapHil Mocue HanpsAKeHHOM yMCTBeHHOM MU MBIMedHOH pa6ortH; 

3) B pesybTaTe BOSHUKHOBeHHA B Kope OONIMNX Honymapul Mmporecca 
‘HyTpeliieroO TOPMO*KeHUA pH BEIpadoTKe quddepesuupoBKH. 

Tlonu6nnle se IPMMUTHBHBIe CocyAucTHe pedyeKcH HaMM HadmOAaINCch 
1 OONbIULIX C OPpraHhaeCKUMM NopaxeHMAMM TeHTpabHOH HCPBHOHN CHCTeMBT: 
, OOUbHEIX CHPHHroMHeNHeH, y GoNDHEIX C remMuliserveii Ha MoparkeHHO KOHed- 
IOCTH, WHiNeHHOH GomeBol M TeMMepaTypuoll 4yBCTBUTC_HOCTH. 

CrefopaTenbHo, UpMMUTUBHLIC CocyAMCTHe pedeKchl BOBHUKAaIM B pe- 
yabTaTe M3MeHeHHA yHKMMOKANbHOTO COCTOAHMA Kopbl OONbIMX Woy- 
uapuil, a TakKe M UpH pa3soOmenuu Kop GombmIx NOyWMapuli OT CTBOMO- 
‘oli daCTH UeHTpasbHol HepBHOi CHCTeMHI B pesybTaTe Oone3sHeHHOrO Mpo- 
jecca. 

Pan namux pa6ot 6bIn NOCBAIeH M3y4eHHlO TOPMO;KeEHMA CocyAMCTLIX 
ICHOBHBIX H GOesyCNOBHEIX pedsACKCOB. 

B nepanix Haniux HCCueqOBAlMAX H3yqaNcH Mponecc TOPMOMKeHNA COCYy- 
[MCTLIX YCJOBHBIX M GesyCIOBHbIX pedueKCOB BO BpeMA MeANKAMeNTO3HOTO 
‘Ha HM runmHoTuuecKkoro cocrosHHnA. O6cueqonpanuio MoyBepranHch OoubHLe, 
1aXOWMBHINeCA Ha HMalevwHwM B KAMHNKe HeBpo3z0B. PaboTta Mmponomisach 
sopmectno ¢ T. T. Topsanosoit, M. B. Wponn, JI. P. Wepsospm nu A. JI. Wpat- 
Sepom. Y seex GoUbHEIX TpolsBotHA0ch N3y4yeHHe «poHOBOiy (HyeBO!) 
WeTH3MOrpaMMBI, SaTeM HCcAe_oBAINCH CBOlICTKA Oe3syCHOBHBIX COCYANCTHIX 
JepiekcoB MU BLIpaGaTHiBasach CNCTeMa COCYAMCTHX YCJIOBHEIX pe@.1eKCOB. 
B KayectBe xononoBporo OesyCIOBHOTO pasfpaxkuTelA TpuMeHAach Bose 
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6—8°, YcnoBHLIMM pa3aipasKuTedAMM ObLIM B3ATHI: 3BOHOK, MeTponoM 12! 
yAapos B 1 miu. (My.9) 1 Metponom 60 yyapos B 1 mun. (M,,). Usyuenne uz 
MeHCHHH YCHOBHBIX H GesyCHOBHbIX COCYAMCTEX pedieKcoR Ip seyenm 
MeAHKAMCHTOSHBIM CHOM TpOBOAM0ch y OoubIbIX, HMCBINMX OpraHMyeckn 
MOpaxKeHUA WeHTPaIbHOW HepBHO CHCTeMBI: TpaBMbI rOMOBHOrO MoOBra, pac 


#f 3 
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Puc. 1, Cocygquctnit ycuoButii pedaeke na 3BOHOK-+-XON0R JO 
NpuMeHCHHA CHOTBOpHEIX y OombHoro M—Ba. J|MarHo3: cMHiipom 
(anToMHBIXx Gorcii. O6cnenoBanne 5,5 IV 1954. 


CBepxy BHH3: IIeTH3MOrpamMMa; OTMeTKAa YCNOBHBIX pasypaKnTeseh; oT- 
MeTKa Oe3yCJIOBHbIX pasqpaKuTenei; ormerKa BpeMeHH (i CeKH.). 


CeAHHBIM CKepo3 H Ap. B KayecTBe CHOTBOPHHIX IPMMeHAJMCh: JIOMMHAN — 
0.1, amntainaTpuii — 0.3, no Tp pasa B Jenb, np. Jjo tpumeneuns CHo- 
TBOPHEIX y OONbBUDIX H3yyaINch OesycnoBuble pedaeKch u IpOM3BORNIAach 
BbIpadoTKa YCNOBHDIX pedseKcos (pic. 1). 

WccneqopaHuA WoKasaq, 4TO MpveM CHOTBOPHBIX BbI3HBAeT BO3SHUKHO- 
BeHMe Mpolecca TOPMOKCHMA, KOTOPHH WocTeNeHHo uppayuupyer no Bcei 


JBOHOK 


nn OTIS LIFT OIE BSI SOT SLE INN, SOME Ke TKR 
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Puc. 2. TopMoskenne ycOBHBIX H Oe3ycnOBHHX peduick- 
COB Ha 3BOHOK+xo70q y Ooubnoro M—pa. 9-ii ZeHb ae- 
4CHHA CHOM. O6caeqoBpanne 12, 15 IV 1951. 


OOo3laueHHA Te +e, YTO Ha pute. 1. 


kope Oo1bmux NOnymapuii. Tak, Ha Tpernii eHub Wpuema CHOTBOPHBIX y OoNb- 
oro M—sa na6mofai0ch TOpMOHKeHHe yCOBIEIX pediekcos Ip JelicTBuL 
YCIOBHOTO paspaKUTCIA HM 3HaTUTebHOe YMeHbIMeHHe 10 BeMunHeE Ge3syCuOB- 
Horo pedaekca. Ha ueTBeprnii jens UpHema CHOTBOPHBIX YCAOBHHe pedaeKch 
OMIM MOMHOCThIO 3aTOpMO;KeHH, SesycCOBHHIe peduekKch ctaiu we3snaun- 
TCADHBIMH MO BeIHYHHe MH HHePTHBIMM IO CBOeMy pa3BUTHI0, T. e€. UpHME- 
TUBHBIMH. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


KY nexomopouMt umoeam uccaedoganuit cocyOucmox pepaeKrcoe 


303 




















Jlanbuciinice pacupoctpaHeniie TOPMOKeHHA C KOPHT OOBUINX nonyulapun 
Ha BHICMIMe MOKOPKOBEIe HEpBHble WeHTpPh BEIZBaIO TOPMOKeHHMe U OesyCOB- 
4bIX COCYAUCTHX pedseKcos. Tak, Ha 9-if JeHb AeyeHHA CHOM y OoOmbHOrO 
M—pa ycsoBubiii pedsekc a 3B0HOK Ob MONHOCTHIO BaTOpMORKeH, a Oesy- 
SIOBHBTT pepacke Ha xon0y Ob upesBElualino Ciao BbIpaKeH i MHepTel 110 
cnoemy pa3itino (pic. 2), JTo MOA HO OODACHUTH OC1aONeHNeM FeATe.LbuOCTH 
HOAKOPKOBBIX He pBHbIX LWeHTPOB. 

Ilo okonYaHHH IpwemMa CHOTBOPHBIX BHayasle BOCCTAHABINBAIOTCA Gesy- 
cnopuble, a 3aTem ycuoBubie peduekcs. [pm Tom poccTanaBsnBarouieca Oe3sy- 
CHOBHBIe pedieKkchHl BHayame HOCAT XapakTep UIPUMUTUBHIX pedseKcos. 
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Pue. 3. Cocyquernii yeronnnii pedacke Wa 38BoHOK--XOJO Ha 4-li AcHb HpheMa WaXiKap- 
mnua y Gounworo JJ—koro. Odcaesonanne 9, 26 V 1951. 


O6o3HaueHIH Te me, UTO Ha pne. 1. 


Y HexoTopprx 6ONbHEIX B HepBblC JHU MplemMa CHOTBOPHBIX MO?KHO OBIMO 
HaGwJuOfaTb 3HaunTetbHOe yBeuMuentic Ge3yCHOBHEIX COCYANCTHIX pedscKcos, 
UTO MOMHMHO OOLACHUMTL YyCHAeCHHeM eATeIbLHOCTH TOAKOPKOBHIX HepBIULIX 
neutpos. Tloqo6Hoe ABeHMe BHAUMTeAbHOrO yBemMYeHHA Oe3syCOBHEIX CO- 
CVRMeCTEX pedrekcoB Ha (POHE TOPMO3HOrO COCTOAHUA KOpbI GONbMMX NOIy- 
iapHi OblIO Mouwyweno Wp WeYeHUM NaXMKapIMHOM OOAbHIX C MDINeEUNEIMM 
ATPOPUAMH B CoBMecTHOIt padote c H. A. Kpsmosnon. 

Tlaxukapmun mogoOHoO CHOTBOPHbIM BLIsbIBaeT BO3HURWOReHTe B KOpe 
OOAbINHX NOymapHn TopmMo;7KeHHA. Y OONbHDIX B TepBHle HM Wocse Wpuema 
WaXHKApUUNAa aOMOLalOCh TOPMOKeHHeE yCIOBHHX pediekcon Wi 3HayNTeAb- 
Hoe yRemituenne GesyCHOBAbIX ped.eKCOB 10 cpaBieHIO ¢ HOpMOli (pic. 3). 

CureopatesbHO, BO3HHMKHOBeHHe TOPMO7KeEHUA B KOpe OO1bUNIX WoTy- 
Wapiti BAIsKIBAacCT I3MeHeHHe (YHKIMOHATbHOTO COCTOHHHA TMOAKOPKOBLIX 
HepBHEIx TeuTpos. [pu strom B /\eATebHOCTH BEICHINX MOKOPKOBEIX HePBHEIX 
WcHTpoB HaOstogawrca ARe da3zpr. B Nepsoit dase MpoucxovAuT ycutenue 
KeATCHBUOCTH MOLKOPKOBEIX HepBUbIX WeHTpoB, BO BTOpPOIl — ocmabmeHe 
JICATCIbHOCTH MOAKOPKH, WpH oTOM HepBItble WpoOmecchl CTaHOBATCA MWHeEpT- 
HbIMH WH MaJLOMO[BUOKHBIME. 

OTH 9Ke HCCHETOBAHUA Wau HaM BO3MO7KHOCTH HaOMOMaTh elle O;,HO HWHTe- 
pechoe ABJeHHEe. 

Y WpakTwyeckh 3fopoRporo weroBeKa MOHOBAA TeTU3MOrpaMMa B OTCYT- 
CTBHe pa3aqpaskuTeseH WMeeT TOMbKO J{Ba pola KomebaHult — IyIbCoBble 
Il WMXaTeabibe BOWHEI. Y OoOWbHbIX © H3MCHEHHAMM YHKIUMOHAMbHOTO CO- 
CTOAHHA KOPb OONbIINX NOLyMapHii B cropoHy NpeoOnayannA Mporecca 
BOBOYKICHHA COHOBAH MAeTH3MOrpaMMa XapakTepH30Barach BOmHOOOpas- 


990 TpyzH Hnerutytra dmusnonoruy, T. VIII 
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HbIMM KONeOaHHAMH, KOTOPble COXpaHANUCL Ip WehCTBUM KaK YCJOBHBIX. 
Tak HU Oe3yCHOBHHIX pasqpaKutenel (puc. 4). Ha pocbMoit qeHb JeveHnA CHOM™ 
y OonbHoro C—sa HaOsmoyanoch TOPMO?KeEHWe YCNOBHEIX 1 Oe3yCMOBHEIX CO- 
CYMCTHIX pedlekcoB M DOmHOe HcyesHOBeHNve BOTHOOOPAaAsHEIX KONeOaHHT 
WAeTUsMOrpaMMEL (puc. 9). Ilo oKOHYAHTIH NeweHuA CHOM T1pos0nioO BOCcCTa- 
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Puc. 4. Bomnoo6pasnne KoneOaHHA UeTH3MOrpaMMHl jlo JeaenuA CHOM y SombHOTO C—Ba. 
/[MarHo3: acTpoluMToMa IpaBoro osymapua. OG6cregopanne 6, 21 XI 1951. 


O6o3sHaqeHNA Te +e, ITO HA pHc. i. 


HOBIeHMe YCHOBHEIX M OesyCNOBHHX pedueKkcoB HM HOBOe BO3HHKHOBeHHe 
BOTHOOOpa3sHEIx KOTeOaHui DeTu3smMorpamMMbBI (puc. 6). 

Ecnau IIpW weyqeHuw CHOM HW TaxWkKapmuHoM a3soBble HM3MeHeHHA COcy- 
J[MCTEIX YCHOBHEIX H 6e3yCIOBHEIX pe@JEKCOB NPOHCXOAUNH BTeEVeEHHE WeCKONb- 
KUX Hei, TO BO BPeMA THMHOTHYeECKHX CeaHCOB TIOJOOHEIe M3MeCHCHHA MOMHO 





Puc. 5. UcaesHopenne nomHoo6pa3nErx KoebaHnit WNeETH3MOTpaMMDl I TOP Mo- 
#KEHHE YCIOBHEX H G6e3ycOBHLIX pedJICKCOB BO BpeMA JICueHMA CHOM y 60.ib- 
Horo C—sa. OOcaenoBanne 12, 1 XII 19514. 


O6osHaueHHA Te +e, AITO HA pNc. |. 


OHO HaOstONaTb B TeYeHHe OHOTO CeaHCca, 10 Mepe yrayOseHnH PHHHOTH- 
ueCKOro COCTOAHHA oOOcsIexyeMmoro. 

Ilpu H3syyeHHM W3MeHeEHH COCYJIMCTHX YCJOBHEIX HM Oe3syCTOBHbIX ped 
J@KCOB BO BDPeMA THIHOTHYeECKMX cCeaHcoB OOCHe_OBAaHMIO NoOpBeprascn 
S6o.1BUbIe HeBpacTenleli n 6ombunie uctepueil. [[pesye vem monpepratb G6om- 
HBIX TMMHOTHYeCKMM CeaHCaM, y HHX NcClefOBaTach BBICIIAaA HepBHasAl jlen- 
TEIbHOCTH. 

OTH HCCIeEFOBAHHA aH BO3MOJKHOCTH YCTAHOBUTL Cueyyroiiee. 

1. Y OonbHEIX HeBpacTeHUecli BLICIIaH HePBHAH JeATebHOCTh XapaktTe- 
pHsyeTcA HeOOLKHOBEHHOM TOMBM7KHOCTbIO pasyqpamuTerbnoro Ipornecca 
MW OLICTPOH ero HCTOM[AeMOCTHW, C HepexXOJIOM KOPKOBLIX KeTOK B TOPMO3HOe 
cocrostine. O6pasonanne yCIOBHEIX pe@eKCOB MpOucxOAUT cpaBHUTeIbO 
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‘EICTpO, HO OOpasoBaBIIMecH YCAOBHEIEC peaekchl He ObIBalOT yCTOHUMBE. 
VcNOBHEe COCYAUCTHe peakIMH 38HayNTebHbI TO pemuunHe, HO 4acToO eme 
30 BpeMA JleHCTBHA pasqpaxuteiet OHM TOPMO3ATCH, M.IeTH3MOrpaMMa BO3- 
spallaeTcA K MCXOAHOMY COCTOAHMIO elite O OKOHYAHMA eUCTBMA pasqpasku-— 
renen. 

2 Y OonbuEX UcTepuel BEICMIAA HepBHAA AeATeMBHOCTS XapakTepu3yeTca 
sna60CTbIO Kak BOSOyAMTeIbHOTO, TAK M TOPMO3HOTO poneccos, mpeoOna- 
jaHveM B Kope TrouOBHOrO MOBsra Tmporecca TOPMOHKeCHUA M WHEPTHOCTIO 
JONKOPKOBOH eATeIbHOCTH. BesycoBHble cocyfucTHe peakKyun y 6O0BbHEHX 
acTepvet HHeEpTHbE WH NesHadHTe PHL To BeznunNHe. YcnosHbie pedreKkcst 
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Puc. 6. BocctanoBleHne BOsTHOOOpasubIx KoebaHHH WoCrC 
OKOHYAHHA IpHeMa CHOTBOpHHIX y GompHOrO C-—Ba. OG6cueoBa- 
Hue 18, 15 XII 1951. 


OOosHaveHHA Te Ke, YTO Ha PHC. 1. 


BuIpaGaTHBaTCA C TPyAOM, He3sHadUTeIbHbl TO BeTMMUNe, ype3sBhiyanHo 
HeycTOHYMBE HW wacTO WoABepraloTcA TOPMOKEHHI. JlevicTBNe CHJIbHEIX 
paslparKhTetel BLBLIBAeT BOSHUKHOBeHHE 3allpeleAbHOro TOPMO7KEHHA. 

Tlocne Toro Kak y 6ONbHEIX Oba NOMyyeHa CHCTEMA JOCTATOUHO BEIPAKeH- 
HBIX COCYHHCTHX YCNOBHEIX pedjeKcos, o6cuenyemble ojipepranuch rip- 
HOTHYeCKOMY BIHYMeHHY. 

Oécnenonanne OonbHBIX HeBpacTenuch WoKa3an0, uTO B B3aBnenumoci 
OY PAyOuHb THMNOTHYeCKOTO COCTOAHNA HaOanonawTcn dasonnie H3MeHeHHs! 
COCYANCTHX yCHOBHBIX IH OesyCnOBHEIX pegeKcos. 

B nepexoqHoM cocToARUM OT OOApCTBOBAHNA KO CHY, Kora y obce- 
HYeMBIX VMCNOCb TONbKO Jerkoe COHHOe COCTOAHMC, Ha weTH3MorpaMmMMe 
NOABIAAHCh BOMHOOOpasHble KoNeGannA J-ro DOpAAKa. 

Bo3nunnopenne BomHooOpasHbx KoueOannit OObeMHOTO TlybCa MOKHO 
OObACHUTh H3MCHEHHEM COCTOAHIMA OTHOCHTEIbHOM ypaBHOBeMeHHOCTH Npo- 
ileccOB BOSOYKTEHUA H TOPMOMEHHA B KOpe TOMOBHOTO MO3TAa B CBASH © TEM, 
UTO BOBHHKaIOMMM OBpomecc TOPMOKeHHA HadHHaeT npeo6sanaTb Hajl mpo- 
neccom Bo3s0yxeHHA. 

Tlo mepe wambHeiimero yrayOueHHA THMHOTHYECKOTO COCTOAHHA cocy- 
McTMe YCNOBHBIe peueKCH HaynHaloT 3aTOPMAKMBATECA, TO BLIpawaetcs 
B 3HavHTeIbHOM YMCHEIMNeHHM BeTHUNHBI cocynocy#HBalmen peak Ha 
evicTBNe yCNOBHOTO pa3sqpaxkurTesA, BeANYMHa GesycNOBHEIX COCYMUCTHX 
peakuHii Op sTOM He H3MeHANACH. Tlanee, upu yruyOneHunk rHMNHOTHYeCKOTO 
COCTOHHMA MPOUCXOAHT HOMHOE TOPMOPKEHHE COCYAMCTHIX YCMOBHDIA pedeKcon 
Wi yMeHBMenve BeIHYAHE OesyCHOBHEIX COCYHMCTHIX peaknui, KoTopse 
Ip sTOM MpnobperTaoT UPUMUTUBHLIK xapakTep. 

TopmMomxenve yCIOBHBIX pedseKcoB HW H3sMeHeHue G6esyCIOBHEIX COcy- 
WMCTHX peakIMit MOMKeT TOBOPHTb O TOM, 4TO TO Mepe yruy6neHus rHWHOTH- 
YeCKOTO COCTOAHUA BOSHUKaeT pa3HToe TOPMOKeHHe, KOTOPOE OXBATHIBACT 


"O* 
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BCIO KOPy lOTOBHOrO MOara, 3a HUCKWIOUeHHeM Tak Ha3blBaeMbIx CTOPOKCBEIX 
MVHKTOB, 

Y OoububIX UcTepuell B HavaNbHBIX CTAaWAX TMMHOTHYeCKOLrO COCTOHHHA 
NadOLaLOCch 3uauuTeBHOe YMCHPUICHHe BeIMYMHGI YCAOBHBIX pedaeKcos 
IIH Wake MOTHOe Ix TOpMOmente. Besycnopipre COCYHUCTHe peakKMH pH 
ATOM HOCHIM MPMMUTMBHBI Xapaktep,. 

CaeqonareibHo, pu HMeIWeucA y OOBHBIX CrabocTH u y-Ke B M3BeCTHOH 
CTCICHM 3&aTOPMO/KCHHOCTH KOPBLE TONOBHOTO MO3Lra pacipoctpahenue wpo- 
Hecca TOPMOKeHHA MPH pa3sBuTHll THMHOTHMYeCKOrO COCTOAHUA IpOuCXORUT 
3HadUTeABHO ObICTpee, 4wem y OONBHEIX Hesppacteuvet. B qanubix crayMax 
MINTHOTIMCCKOPO COCTOAHUA MOMKHO OBIO HaOMIONATL BOSHUKHOReEHMe 3ia- 
NHTCADUPIX TapafOKCaIbubix peakvil na eiicrBue Kak YCNOBHDIX, Tak 
i OesyCOBHEIX pa3qpaKurenelt. 

Ip janpyeiimem yray6nennu THUMHOTHYCCKOTO COCTOHHMA y G6ONBHDIX 
lcTepuell MpoucxonuT ToOpmMoKenue YCIOBUBIX M Oe3sycnoBHbIx cocyqucTHIXx 
pedseKcos, 

B oqnoit 43 nocueaqnnx pa6or Hamu copmecrno c T. T. Topaanopoit ma 
NPARTHYCCKH 3HOPOBIX OOCTeLYeMBIX OBI NOYIeHbI W3MeHeHUA COCYUCTBIX 
YCLOBHDIX MW Oe3ycIOBHLIX pedueKcon mocwe IpWemMa DMM, noxoOHbIe Tem, 
KOTOphle Tadtoawrca Up comHOM TOpMoxKeHUA, Burro TOKa3sano, «To 
H3MCHCHUA COCYICTEX YCJLOBHEIX pedIeKCoB mMocue TIpwemMa Dunn wHMewrn 
HCKOTOPBIC OCOOCHHOCTIL B 3aBIICHMOCTH OT rpyluH oOc1enyembrx. 

Y nepsoli rpynupt o6caeqyemnx mocae mpueMa NIMH nadsoqanuch Tpu 
(Pasbr USMCHeHUIi COCYAHCTLIX pedsekcoB: B HepByz (a3y Wponcxonuno 
VBOIIMICHUC COCYANCTHX Pe@IeKCOB; BO BTOPyo dasy TOpMomeHne yCJIOBHBIX 
pePickKcos It mepexog CesycroBitErx pepileKcOB B IPMMUTHBHBIe; B TpeTBIO 
(a3y — BoccTanoBaAciine yCnOBHBIX TI Oe3yCIOBHEIX pedmeKcos 70 HOPMaJIb- 
HOH BCJEHYHIHBI, 

Y Bropoit rpymust o6clexyeMbIxX Tocle Ipwema mum Hab wOTaIMch WBe 
azn u3sMeuenuit cocyueTErX pepiekcos: B TepByo a3y TpPOUCXONIMII0 
TOPMOAKCIUIC YCIOBIUEIX peeKcoB MH Tepexon Ge3sycaOBHBIX pe@sIeKCOB B IIpH- 
MUTHBIbIC; BO BTOpylo da3sy WpoucxonunO BOccTAaHORTeEHHe YCJIOBHBIX H 6e3- 
YCNOBUDIX pehileKcoB JO IX HOPMabHOil BeMIMHET. 

‘laabueiimue nam nccmeqopanua Opt NOCBAIICHEI HCCIeOBAHHIO Ipo- 
Necca BUYTpeuHero TOPMO;KeHHA IPH oOOpa3s0BaHHM CeAOBEIX COCYAMCTHIX 
YCHOBUDIX pe®ieKCOB B COBMeCTHOM lIccucgoBauuu c FE. VW. Posogoii 1 
T. T. Vopmauosoit. 

B jannoit padore 6ttma mocraBaena 3afqaya McceqOBaHHA ocobeHnocTer 
OOPAZOBAHILA CUICTOBDIX COCYHUCTHX YCIOBHBIX pe@IeKCOB y 4eOBeKa, 

BitpaOorka cxeyonnx cocyaneTEx YCIOBHBIX PePIeKCOB MpOM3BOMINAACh 
NO ci1eqyiomemy crepeotinmy: 30 cek. 3poHoK—-1 mun. may3a—xoOJ0f| B Te- 
yemlte 30 cer, 

1} Neppstx covetanMax nadswmamocn OTCYTCTBHe COCyANCTOH peaKnnn 
a ACHCTBUC 3BOHKA II OTYCTJNBO BELpaxkeHHETe Oe3yCNOBHLIe peduekch na 
qelictnue xosoga. B crexyromumx coueranuax (4—5) Bosuikana cocyqzocy- 
*RUBAIOULAH PCAKIWA Ha evicTBUe 3BOHKAa HM MOABIIANACh OTUeTIUBO BEIPavKel- 
Nad CleloRad cocyAocyHKuBaloMlad peakHA BO BpeMA Way3si. 

CiueqosaresbHo, ceqoBpre COCYANCTLIC YCJOBHbIe pedseKCh! BepBBIe 
BOSHNKaIM Ha 4—O-M coyeTanun. Odpasonanmmueca CIeOBLIe YCJOBHEIe 
pedickeh OTTTGAaINCh 3HAUITeIBABIMH KONeO0aHHAMH B CBOe BemHMUNHe 
MW BOSHNKAIM B pa3sIM4Hble TepHORE May3nl. 

Ifo Mepe siipa6orKH cxenoBoro COCYAMCTOrTO yCOBHOrO pedaeKca Hab1t0- 
‘\QT0Ch BOSHMKHOBEHHE OTYCTINBO BEIPAHKCHHLIX BOMHOOOPasHHX KoONCOAanMit 
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HK Hexomopoim umoeam uccaedocanuli cocyOucmoix pediaexcoe 309: 








ObemHoro iyapea. Ilocne 27—30 coueranHuii Mpoucxoyquno mocTteneHHoe 
MeHbINeHve, a 3aTeEM A WOMHOe MCYesHOBeEHMe COCYAMCTO peakKHUM Ha Jei;t- 
‘TBHE 3BOHKA, B TO BPeMA Kak CleJOBbIe COCYAMCTHe pe@AeKCH M COocyRoCy- 
KHBaloMne peakIMA Ha JeHCTBNe XO101a OLINH OTUeTIIMBO BbIparKeHH. 

B mponecce yKpelieHHA CHeOBHIX COCyHMCTHX pedreKcos Habs ,aT0Cch 
‘OpMO7KeHMe Oe3syCNOBHEIX COCYANCTHX pedMeKCOB, 4YTO MOMKHO OOBACHHTL 
JACI POCTpaHeHHeM TOPMO?KEHUA C KOPbI TOJOBHOFO MO3ra Ha BLICMIMe OL- 
‘OPKOBHIe COCYAOMBUraTeNIbHble WeHTphH. B jawbnHelmMx onbtTax Gesycaopnbe 
\ePIIEKCHI MOCTEHeCHHO BOCCTAHABANBAAHCh. 

OTOT NepwOR 3aKpeNNeHHA CAEMOBLIX YCMOBUEIX pedueKcoB OH TOBOABHO 
(IMTeIBHEIM. Tak, y OoubmuncTBa OOCHeayemMLIx cTOIiKHe CaeOBbIe COcy- 
(UCThi€ YCNOBHbIe pe@AeKchH BLIPabaTHBaAIMCh TOMBKO Tocne 240 couetannit. 

Hamm take Oblna mpoBefeHa pa6oTa nO Hepefemke HasHuHbIx cocy- 
(ACTBIX YCHOBHBIX pedseKCOB B CJleOBbIe, MPU 9VTOM ObIIO WOKa3saHoO, YTO 
[pH aHHOM cHocobe CAeROBEIe COCYTUCTHe pedickch! OOpasyiwrTca MeeHHee, 
eM IIpH UpAMOM BbIPaboTKe CIeOBLIX pedbaeKcos. 

B mpomecce MepeyerKH HaNMYHEIX COCYIIMCTHIX YCHOBHBIX pedmeKcoB 
: CaeqOBbIe HadwOfaeTCH BOSHHKHOBeHMe THMNOTHYeCKNX (baz HM CONNOTO 
‘OPMO7KEHHA, 

Jlenaad oOimec 3akiioueHve K aHHOli YacTH paOoTbI, MO*#KHO BLICKa3aTP 
JAeCLYIOULNE OCHOBHDIe MOMOKeNNA. 

pu coHnomM TOpMO*KeHMH BHayaTe na6sOfaeTCH TOPMORKeHve YCNOBHLIX 
OCYAMCTHIX pedieKcoB WU epexoy, Oe3ycHOBHHIX COCYAMCTHX pedseKcos 
‘ Ipumurupube, /Larbneiimee pacipocrpaheHue TOPMOKeHHA C KOpH GOodb- 
OUX TOTymapiuil Ha BEICIIMe MOAKOPKOBLIe HepBIble IeHTPh BeLeT K TOPMO- 
KeHMIO M Oc3ycCHOBHOrO cocyAUucTorO pedseKca. 

OHO M3 OCHOBHDIX IPWGHH BOSHUKHOBEINA BOMHOOOpa3sHbIX KOe6aHHii 
IN€TH3MOrpaMMBI ABAAHeETCH CMeHA TEpOWeccoB BosbysKeHIA HW TOPMOAMeHHA 
3 KOpe OoNbMIMX NOoWymapuill. 

MsmenenwaA yCIOBHBIX HW 6e3yCNOBHEIX COCYAMCTHIX pedieKcoR Kak IpH 
‘OHHOM, Tak Ht pH BHYTpenvemM TOPMO?KE HII HVT B OAHNOM H TOM +Ke lat paB- 
[euHH, 

M3 jpyrux pa6ot, ppmomHennpx B Jla6opatopun 3a jaHHBiii nepHo, 
1eOOxOJMMO OCTAaHOBUTBCH Ha pabote A. B. Conosppnepa u FE. VW. Posoroii 
1 padote B. B. Opnosa. A. B. Conoppes uw E. VW. Pososa noxaszanu, ato 
7 OOMBHBIX rimMepTonMyeckol G6one3sHbO xox BLIPAOOTKM CMEMOBEIX COCYAHCTHIN 
YCHOBULIX pediekcoB Ha Heppol crayuu Obl Tako we, Kak M y Upaktu- 
1eCKH 3)]lOPOBBIX I0Te;I. 

Ilo mepe yBeqMuyeHMA KONMYeCTBa CO“eTAHMit yCNOBHOTO pa3ipamitTerA 
> OC3YCIOBHBIM peaKHHA Ha YCIOBHEIN pask_paxkKuTeAb He TOMbKO He yMeHB- 
Nalach, Kak 93TO HaOsiofaloch y UpaKTHYeCKU 3OpOBLIX NY, HO 3HaAUH- 
‘CNbBHO yReHuMBanach. Hawinanch BO BpeMA elcTBHA ycuoBHOrO pa3ypa- 
KUTCH, OHA MposouKalach BO BpeMA BCel Lay3bl HW 3akaHunBasach occ 
IpekpaileHuA feicTBUA xonoqa. OHOBpeMeHHO Ha TJeTH3MOrpaMMe BO3- 
mKkalH BowHoobpasune KonNeOanHA. B anbuelimem BO BpeMA JelicTBUA 
/CHOBHOTO pasipakuTerA HadsOyalach OYeHb IUTeIbHaA CocyOCyKH- 
salomlaA peaKNHA, KOTOPAaH COxpaHAsach jame mocue 300—400 couetanni. 

Yracanhe WO yuenHOrO yCNOBHOrO CocyOcymuBaIOIleroO pedueKca y Gomb- 
IBIX rHunepTOHHyeckon OONesHbIO Wponcxozuno c Tpyfom. Ecau y mpaxti- 
1€CKH 3OpOBhIx JiofeM yracaHwe creyoBoro cocyyucTOTO ycmoBHOrO ped- 
Iekca HWpoucxoznu0 uocne 12 NpumMeHeHHii ycuoBHOTO pa3sApamutena, TO 
y OONBUIX runepronnueckow Somesubw WA sTOTO HEOOXONUMO GBINO ZelAaThD 
30—40 npumenennit Mo). 
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B. B. Opnos ycoBpepmeHcTBOBan MeTOAHKY perucTpaluu COCYAMCTEL 
pediekcoB B XpOHM¥eCKHX ONbITaX Ha coOaKax. BowHOo-Bo3sqyYWMHHU ie 
TH38MOrpad WA 3a{Heli KOHeYHOCTH, UpenMomenun A. T. Timouukom (1952) 
OL HepesenaH (WA 3aNMCH MWieTH3MOrpaMMBl B MOOKeHUU cobakH jena 
UTO 3HAUMTeIbHO OOMeTUMO UpWyseHve *KMBOTHEKIX K YCHOBMAM OUBITA | 
chemo K MHHMMyMY BJIMAHMe MEIMeCYHEIX J[BMKEHMM Ha XapakTep U1eTH3MO 
rpamMil. Kpome Toro, HM CKOHCTpyHpoBaHa MpeCTaBlAloMmlan bomb mM 
yRoOcTBa pM AcCHeqOBAHUM COCYAMCTHX pe*eKCOB MOECUIb a1eKTPHYeCKOr 
IweTu3Morpada C MOTyUpOBOAHHKOBLIM TeH30MeTPOM, HO3sBONAIOMIAaA BeCTI 
perucTpalmw Ha Wueiphosom ociMisorpade 6e3 clemWaibHoro ycumMrTeJs 


7 
IRI POU? 





2 
: ree ee Cbem ees _ 
ae BS 


Q : 
VANAAAAAAAAAUAUIV US IU 
rs 


Nona ae ws 
dl aS aN a ae a 
PN ast er 


Cat 

1 wae a 
. SS ap tt BRAY ae 
rT ~~ Haas Ewan ot wh 


. t 
Sanit sb iN 
\ wt kt staat Aue ACC My rey get h 
A ba! Awe ts fay st t tig ah 
“ mY Baba Api  S S 
h 


i 
ant ty eat we un 











—_ mn 


= 1 ome we eee ee ==: —— 
Vey ee a PrveTeveverrer Trtrevrirenirrrr tr tr ieee ee ee ee 








wo 
| 
J 
| ty 
ack 
a 
| 





Puc. 7. TopMowkeHne ycHoBHOro cocyAucToro pedaekca y coOaku pu upz- 
MOM paspaxkeHHH KOpbl TOMOBHOTO MO3ra IICKTPHYCCKHM ,TOKOM. Obocie- 
nopanue oT 27 IIl 1953. 


1 — aplxanue; 2 — WeTH3MorpamMMa; 3 — OTM€TKA YCAOBHOrO paskparKMTeJA, 4 — OT- 
MeTKa OesycoBHOrO pasjipaknTenA; 5 — OTMeTKa aeKTpMyeCKOrO pasnparKenna, 6 — 
oTMeTHKa BpeMeHH (B CeK.). 


Viccnenya cocyauctite Gesycuopunle pedaexch, B. B. Opxosp moKaszaa 
UTO OHH ABJIALOTCA COCTABHOM YacTbIO CNIOMHEX Oe3syCIOBHHx pedeKcoB 
Oco6eHHO ToApoOHO u3y4anoch AelicTBMe TeMUepaTyPHHX paspaxkeHul 
KonM. BIO WoKa3aHoO, YTO B 3aBHCMMOCTHM OT TeMMepaTypbh HM W1o0May 
pa3slpaxeHHH TepMMYeCKHe pas{paKUTeIM MOLYT BEIZbIBATh COCYUCTHIE ped. 
NeKCH pasaimunoro Owonorwyeckoro 3HayeHuA. Tak, Halpumep, cabbie 
TeMMepaTypHbe paskpaxkeHuA HeEOOMbIMIOTO yXacTKAa KOKH BBISHIBAIOT OPHeHTI 
POBOUHEIM peduekc, a CHIbible — OOOPOHMTeEIbHBIN. 

B uactu padoTH, MOCBHINeCHHOM BHIACHEHMIO M€XaHH3MOB BAHANMA KOpb 
SOJbINMX MWONyulapHit Ha RepudepwueckHe COCyAL, UpHMeHAIMCh OHOBpe- 
MeHHO MeTO COCYAMCTHX YCIOBHBIX pedueKCOB H MeTOA MpAMOrO paspa 
CHHA OTHCUbHLIX YUACTKOB KOpb OONbIMUX NOMyMapuh oeKTPUGeCKMy 
rokoM. ViccueqonaHuAl IpOBOAMAUCh Ha cOOaKkaX C XPOHWYeCKH BAKUBICH 
HbIMM 3JeKTpOaMH. 

Tipu asneKTpH4ecKOM pas parkeHHM pasIM4HbIX YYaCTKOB KOPbI TOJOBHOT< 
Mo3ra B xpoHMuecKux ontitax B. B. Opnonpm Onto HomyyeHO Kak CyKeHHe 
Tak M pacmimpenve HepHdepwyeckux cocyfos. B oTqenbHBIX CyyaAx paslpa 
SKEHHe BH3EBAIO Nepwosuyeckve BOAHBI WeTH3MOrpaMMBI. XapakTep OT- 
BeTHOH peakIMH B OOAbMIOM CTCHeHM 3aBMCel OT NOKANM3aNMN oeEKTPOTOB 
Handonee croiikne u pa3sHooOpa3Hble cocyyucTHe W3MeHeHMA HadmOAaANHC! 
Ip pa3paxkeHuM MOTOPHOH 30HbI KOpbl Mosra. Pasqpaxenwe yu4acTKO! 
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‘CMEHHOM WOM, HaNpOTHB, COMpoBowHKAaNOch IMMb KpaTKOBpeMeHHOH cocy- 
jocy2xKHBalomel peakuvel, McvesaBmel Up MOBTOPHEIX pa3sipaskeHMAx 
yIHOrO HW TOrO *Ke yuacTKa. JTa peaKIMA MO CBOMM CBOHCTBAM HalloMHvaJda 
SOCYAUCTHH KOMMOHEHT OPMeHTMpOBOUHOrO pedlekca Ha BHeMIHMe pa3fpa- 
KeHHA. 

llod BIANAHMeM UpHmoro pa3yqpaxkeHUA KOPHI TOMOBHOrFO MO3ra aeKTpH- 
4YeCKMM TOKOM M3MeCHANHCh paHee BBEIpadoTaHHble COCYAMCTHe yCJIOBHBIe 
pedleKChl Ha CBeTOBbIe M 3ByYKOBbIe paaparxkuTelH. 

B nofapisawulem OoOubIIMHCTBe CalyyaeB HaOmIOfano0ch yMeHbIeHHe I0- 
HOMUTCIbULIX YCJOBHEIX pedsekcos (pic. 7) HM pacTopMakuBaHHe WUudPe- 
peHI|MpOBKH HM yracaTenbHoro TopmMosKenuA. II[pu oneKTpuyeckom pas3ypa- 
KEHHH yuacTKOB MOTOPHOI 30HbI Ha0lioqaivch gas0Bnbie M3MeHeHHA 
COCYMUCTLIX peeKCOB, IPH 9TOM H3MCHAAMCL He TOKO YCAOBHBIe, HO Ht Oe3- 
yCNOBHBIe cocyxicTEe pedueKchl. Pa3sqpasxenve yyacTKOB TeMeHHOH jOmu 
Ono MeHee vPPCKTHBHLIM MM BLIpakKaOch JIMMb B TOPMO;/KEHHH YCJIOBHBIX 
pedaeKcoB pH NepBHxX NPHMeHeEHMAX JIEKTPHYeCKOTO paslpaKuTelA. 

QNeKTPHYeCKOe pasqpaxkeHHe KOPLI FONOBHOTO MO3ra OLIIO HCHOMb30BaHO 
B KaUCCTBeE HC TOAbKO yCuOBHOTO, HO MU OesyCOBHOrTO pas_qpaKuTelA IA 
BLIPAaOOTKH COCYAUCTHX yCuOBHEIX pedseKcos. Covetran unyuppepeHTHEIi 
BBYKOBOM pasqpaxkuTelb C UpAMBIM pa3ipaskeHueM yuacTKOB MOTOPHOII 
Z30HbI, yaloch OOpas0BaTb COCYANCTHe yCUOBHbIe pedeKChl, KOTOpLie 10 
CBOUM CBOLMCTBAM OLIN MOROOUb! peakWWAM, HaOWIO,aBIMUMCcA Tp IIeKTpH- 
YeCKOM pa3zpaxkKCHHH COOTBCTCTBYIOWNX UYHKTOB KOpbh! OONbMHX TNoy- 
mapui. Bo Bropoil rpyute onmsitos OnlmM OOpas0BaHbl COCyAMCTHEe yCIOBHBbIe 
pepuekcnl Ha WuigHdpepevnTHHle MO OTHOMICEHHIO K COCyamM ajekTpHuccKHhe 
pa3sqpaxkKeHHA y4acTKOB TeEMeCHHOM AOMM WyTeM NokKpeleHHA UX XOMOOBEIM 
pasxpaxkennem Kou. Hakonen, y ogHoit co6aKn On o6pa3z0BaH yCNOBHEIE 
COCyHOpacmMpAIONU pedueKkc WyTeM cOveTAaAHHA MAAUdhepeHTHOrO pa3pa- 
#KEHHA Y4aCTKA TCMeCHHOH DOH ¢ MPAMBIM pasqpaxKeHHem yuacTKka [Byra- 
TCIIDHOH ZOHbI, BLIZKIBABIUCM PacMIMpeHie NepNdepwueckux cocysoB. Bee arn 
peIcCKCLI 10 OCHOBHEIM CBOUM CBOlICTBAaM He OTAMYANMCh OT YCOBHEIX ped- 
JI@KCOB Ha ajleKkBaTHble BHENIHMe pasa parkeHitA. 

Cauenopatembuo, B. B. Opxosbim OBO HOKa3aHO, YTO pasMUHbie yuacTKH 
KOPbI MO3ra OKashIBalWT HeOAHHAKOBOe BINAHMe Ha MepidepWueckhe cocyAb 
Wo uTo w060H yuacTOK KOpH OONbMUX NONywWapnh Up MsBeCTHHIX YCIOBHAX 
MOET CTATb I€HTpOM cocyfucTOorOo ycaoBHoro peduekca. Takum oOpasom, 
TOHOrpagmHA aAKTHBHEIX TO OTHOMeHHIO K COCy4aM Y4aCTKOB KOPbI TOMOBHOTO 
MO3ra HC HBAHeTCA cTporo PuKCHpOBaHHON. 

Bee BblnienpuBpeseHubie padoTH, MOCBADIeHHbIe McCeqOBaHMIO BHICIIeH 
He€pBHOH WeATeEAbHOCTH 4werOBeKa HM *KHBOTHBIX KaK B HOpMe, Tak WH Upe a- 
TOIOPHYeCKHX COCTOAHHAX OpraHH3Ma, yOeAUTeIbHO MOKa3bIBalwOT, ATO Me- 
TOMKA COCYAHCTHX YyCIOBHHX pedlweKkcoB OObeEKTHBHO OTparKaeT WponeccHl, 
IporTekatiie B OOWbINNX NOLyWapHAX TOMOBHOTO MOsra. 
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POJ1b BbICIIAX OTJJEJIOB LLEHTPAJIbHOIM HEPBHOM CUCTEMBI, 
-BO3PACTHOrO @MAKTOPA Wt MOJIOBbIX TOPMOHOB 
B MATOPEWESE 9KCHEPHMEHTA.JIbHOPO (AJIJIOKCAHOBOPO) 
JIMABETA 


H, M. COROJIOBEPOBA 


(JlaHopaTopnaA BOspacTHOH MN3HONOrTHH I WaTONOrun wesospeka, saBejlylouwiil — 
B. T. Bapanon, 1 Kadegpa natorornueckolt dusnonornun UkKaroscKoro Me_MItWHcKOro: 
HUCTHTYTAa, 3aBesyioulan — VW. M. Coxogopepora) 


CaxapHulli WuadeT UpesctaBarer co6oii ofHO M3 HanOouee uacTo BCTpe- 
YaIOUIMXCAH DHTOKPHHHEIX 3a00eBaHull y YeroBeka. Onnako OTe bHBIe 
CTOPOHBI ITHOMOrHU UM NaTorene3a cro He MOLYT CUMTATLCA TOJHOCTbIO BEIAB- 
NCHHDIMH H TpecOylor NasbHelimero usyyeniA. B uactuoctu, Oou_,mow unTepec 
IpefcraBuAeT BOMpOc, KacalwonuHlcA pou BOspacTNoro makTOpa B TaToreHese 
quabeta. M3 KaNHHYeCKHX WAHHBIX JOCTATOYUHO XOpOTIO UsBeCTHA OTHOCH- 
TCIbUAA PeIKOCTLh Caxapnoro Anabeta MU THKEIOe TpoTekaHHe ero B leTCKOM 
M f;OHOINeCKOM BO3pacTe. C BO3spacTOM 3a60neBaeMOCTh AWabeTOM Hapactaet 
u, m0 jfauubim B. LP. bapanopa, ocHoBaHIIbIM Ha paspaOoTKe MaTeplaia KIMHUK 
H Ooubuint r. Jienmarpaya, ocobeHHO 4YacTO BCTpe4aeTCA y Woe B BO3pacTe 
40—od9 ner. 

Cpequ pa3sa1tuibx @akTOpoOB, KOTOpHIe MOryT MMeTb 3llauciMe B ocobeH- 
HOCTAX BO3pacTHOH PeaKTUBHOCTH OpraHu3ma H, B YaCTHOCTH, B OCOOCIINOCTAX 
pa3sBUTHA iW TeyeHUA AMadeTa y MlOMeH pasHoro BO3pacTa, BRAHKHYIO POJb 
UrpatoT BHICIUIE OTAeIbI WCHTPaIbHOU HEPBHOM CHCTeEMLI HW rOPMONBI WOUOBBIX 
Mees, 

M3 MMcCOnUIXCH MeTOAOB TOLyYeHHA VKCHePUMCHTAIbNOrTO WMaGbeta NaH- 
OONLIIMMIE WpellmymecTtBaMn OOsallaeT anMOKCaHOBLI AnaGer. Oroil sKerIe- 
PUMCHTaAIbuUOlW MOebIO CaxapHoro juadeTa MBI UM BOCHOAb3ZO0BAIUCL B WCTAX 
U3Y4CHHA OCHOBHLIX 3akOHOMePHOCTEe!]] BO3HUKHOBeHUA lt TeyenlsA WHaGeta 
Y ?KNBOTHLIX pa3IM4NbIX BO3pacTHLIX TpyMl C akWenTupopallMemM B TOM 
BONpOce POI WEHTPaIbuOl NePpBHO! CUCTCMBE H TOPMONOB TOJOBDIX AeIes. 


Meronumka 


OUDbITH DpOBOMMINCh Ha Kpbicax (CaMKAaX Ji CaMUAaX) 3 PassN4YHbIX BOSpPACTHLIX FPyUI. 
K 1-ii rpyune Ob OTHCCCHb! *KHBOTHEIC B BOBpACcTe OT 3 JUteH Mo 2 Mec., KO 2-ii Ppyuie — 
B Bo3spacre 3—6 mec., a K 3-H Tpyune — crapiuie 1 roffa. 

Kpbichl cofepkadich B CIeWMabHbIX KeTKaXx, C LOMOMLbIO KOTOPEIX MO7KHO VUUTLIB&aTL 
KOJNYCCTBO BbICIAeCMOI MOUM 38a CyYTKH. HinBotunle 1 pas B 2—3 HA BBBCUIMBAANCh, 
OMMH pas BO—7 ANell y NNX OllpeqerAOch cofepKanue caxapa B KpOBM MeTOJLOM Xare- 
AopHa—Ilenecna, AWMOKCAH BBOANICA HOJKORHO B O%-M CBCAKCUPHTOTOBIICHHOM BOJITOM 
pacTBope COOTBeETCTBCHHO BO3pacTy B AO8ax 2Z00—500 mr Ha ft KT Beca Tesla TO BLIpaboTaH- 
HOlL HAM cxemMc. C MOMCHTa NOHBICHHA Caxapa B MOVE OUpeesHOCL CrO KOJMHUCCTBO,. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Poaw Ye Me. C., @OapaCMA U NOALELIX 20OPMONOG @ RamoeeHese Guabema 313 








<CIDHbUT BCC MOUN, MpOBOJHIUCL KayecTBeHHble peakWWH Ha OeOK NH aleTOH. Y camMoK 
CHEJOBAICH VCTPAIbHBIM WMKI. 

Y uwacTu sKHBOTHEIX, HOABepraBliuNXxXcA elMCTBHIO CHJIbHBIX (CBeETOBOFO Il 3ByYKOBOTO) 
IPWKUTCICH, HCCHeTOBaNAch BEICIUAN HepBHAA JeATeENLHOCTh MO OOOPOHHTeNbHOH Mec- 
muke But. K. Meyopopa. Opraubt NorTnOmux Wo yOUTHX MKMUBOTHBIX (MosKelylowwaAr 
ece3a, THMOPH3, HaAMOUCUHHKH, AMYHHKN, AHUKM, WeyeHb, MOUKH) NoBeprasuch Marto- 
ICTOJOFMYCCKOMY HccdeqOBaHhio. OkpacKa MpOH3sBOAUNAaAch TeCMaTOKCHJINH-303HHOM TIO 
aluopH B MofUdukannn Peiyenraiina nu mo Bax-l3ony. 


PesyabTaTbl necieqoBaHna 


Umerounecax paOorhH no usyydellio poH BO3pacTHOrO dakTOpa B MatTo- 
aHese SKCIePMMeHTAaIbHOTO AMadeTa YCTAHOBUJIN 3HAYATeIBHY!O pesHcTeHT- 
OCTbh MOJOJ(LIX JKHBOTHBIX K alNOKCaHy HU aKCTpakTy M3 TepeyHen oH 
unod@usa (Young, 1944; Briickmann, 1947; Caoyuescxuii, 1991; Dyraun 

Jlanusaepnu, 1956). Oqnako B IpuBeseHHbIX HCCAeOBAHHAX HMeeT MECTO 
enoHoe HBy"eHMe KIHHUKH jWadetTa: ne MpOBOAMIOCh yueTa LOWa AKUBOT- 
KIX, B pyle paboT y NOOUITHIX *KUBOTHHIX He OlpeyeuAIcA WHype3 H 
aXap MOUH, B HEKOTOPHIX OTCYTCTBYIOT HaTOTucToOMOrNyecKHe Wanubie, Apome 
OrO, BOBPaACT MOJOJbIX MKUBOTHBIX Pa3sIMIHbIC aBTOPLI yCTaHAaBAUBaIH He- 
uinaKoso: 0. P. fyranu ul. B. Jlannaesvya MOAOQEIMM KUBOTHEIMI CunTaIH 
ppic 2—3-mecauHoro BO38pactTa (BO3pacT yCTaHaBJNBaH OpPWeHTHpOBOUHO 
io Becy testa); W. WU. Cayyuescknit pa6oran c Kpsicatamn tonbKo 10—12-qHeB- 
toro Bo3pacta; Bprokman — c kpbicamu Becom B 100 r. Bee oro be3ycroBHO 
TpasHAOCh Ha OSHPOBKe aNNOKcaha M COMOCTABeCHUM MOU YYeHHLIX LaHHbiXx. 

Usyuenne anasoKcanoporo zuabeTa Y MOMOMBIX ®NBOTHBIX Ham ObNIO 
(popeyeno Ha 179 Kpbicax C MpoOAOIKUTCAIBHOCTHIO *UZHH OT 3 AO 60 jHe;I 
Coxonopeposa, 1958). Buayvane neoOxonuMmo ObINO0 yCTaHOBUTh AA annow 
‘PYNUE JKUBOTHBIX WHadeTorenHble JO3bl amnoKcana. C atoii Werbw antoKcaHn 
sBoNMICH B joBax oT 200 no SOO mr Ha 1 kr Beca Tea, B pesyAbTaTe vero 
bITa BHABICHA CUeLyYIOWaH ZaBUCHMOCTb Me@*KY AOsZ0li amioKcaha VN BOS- 
YACTOM: 

Be ST TGs sta ge ocd: Ge eS wie we A ae So OO 


8—t2 » Bae Gain nit: Sh Cb. Uk age cRoGs Ree ae 
13—15) » ge fe ten whee a Gxt oh aly ke tek am, eh GN 

21 menb eo i oe cae he ee aa ek ae BG, 1 
2832 i CT AIM: “ea. oe SE ee ce Ba RO 


VWs 78 Kpuic ¢ UpOOMANTEABUOCTHIO AUBH OT 3 WO 32 Hel, LO yUNBNX 
[HaGeTOreHNbe JlOBbl aIMOKCAHA, y O2 HaOiopaNUch Bce Kacchyeckhe NpoHB- 
JeHHA CaxapHoro pxuabera u 26 OKazauMCb pe3sucTeHTHBIMM K 8TNM O38aM 
WINOKCAHA, HBAHIOULNMCH BBICOKOTOKCHYHBIMH AIA Kpbic cTapuiiix BoO3spact- 
ibix rpynu (tadm. 1). 

Y MOMNOADIX WHabeTHYCCKUX PKUBOTHBIX BeC Tela OTCTABAN OT BeCa 3]0- 
JOBLDIX —- KOHTPOJbUBX JXHROTHLIX STON TpyNUsl. 

Coyepkanie caxapa Kpopi koneOanoch B Upesenax 165—366 mr%, 
rMOKOBy PHA coctaBaAa 2—6%, ANype3s B O—8 pas NpeBHiad HOpMaJDIbIH. 
OnHako oTH CHMITOMBI JlepkKalhch B TeYeHhe HCHPOAOMMRUTeNbHOLO Tepnoja 
spemenn — or 3 jo 19 yneil. Y Gonpmeii yactH aNBOTHHX (40 18 o2) K KOHTLY 
yKa3annoro cpoka cofepmanhe caxapa B KpOBH CTaHOBUIOCh HOpMaJbHDIM, 
rOKO3y PHA Ncuesasia, BeC Tea NNTeHCHBHO Hapactad (NeCMOTpA Ha boul me 
{O3bl BBeeHHOrO aanoKcana). Ilocuexylomee wuHTenbHOe nabduOReHKe, 
qo 2, a B HCKOTOPLIX CaryuaAx WO 4 Mec., WOKasaio OTCYTCTBUe runepranke- 
MUM, TIOKO3ypUuN, NOAUAMICHH, NomMypuu u nouumarnn y 28 uz 40 BHlspo- 
poBeBIUHX Kpbic; y 2 Kpbic (camyoB) B Bo3pacte 84 u 110 AHe BHOK, DOABH- 
NMCb CUMNTOMBI 3a007eBaHHA. 
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TABJMIA 14 


PacnpejeteHwe Kpbic 00 xapakTepy OTBETHHIX peaKunit 
B pa3JIM4HEIX BO3PaCTHHIX I'pyliaxX B OTBET Ha BBeeHHe 
twaOeTOreHHWX J[03 amNOKcaHa 








mend saooneu 
esit- 
BospacrHaar rpynuna eae moruean 
+KUBOTHBIX Beero {| ywyix BLI310- 
mHBOT-| BCEFO | oerpasi) XPOHM| nopean 
satited bopma | weckan 
(opMa 








{-a (oT 3 fo 32 q”HeH | 78 26 02 6 6 40 
2-1 (oT 3 no 6 mec.) | 64 13 ol 11 38 2 
3-a (cBhime 1 roga)| 43 7 36 8 28 — 


| 


Teuenue asmoKcanosoro ymaGeta y Kpbic 45-,HeBHOTO BO3pacTa uMce 
MCHbmlee KOM4ECTBO CiLyyaeB BHI3qopoBneHua (7 u3 20), a y 60-y_HeBHBIX On 
He OTMMYaETCA OT HKMBOTHEX Cpelueli rpynus. 

B KayecTBe MpniMepa TeweHuA anOKCaHOBOrO uabeTAa Y MOMOMEX *KUBOT 
HbIX IPHBOXMM WaHHble, NOMyueHHbie y KpHICH Ne 269. 

Kpstce Ne 269 B pospacte 28 yneii Or BBeXeH anmoKCaH B 03e 200 mi'/Kr 
Ha 8-it newb coyepanue caxapa B KpoBM yBeauuunoch c 74 go 361 mr% 
A\uype3 nocrur 28 mx. Komuuecrso puensemoro caxapa © MOYO COocTaBAAL 
200—840 mr (2—3.1%). Ha 14-% nenb oT Havana BBeAeHMA ammOKcaHa caxa 
KpoBH cram papubim 130 mr%, wa 19-i peaKNMA Ha caxap B Moe ObIAa OT 
pulaTelibHad. B mocnenyiomem caxap B MO¥e DOABIAJICA B TeyeHne 2 THe) 
B HeOOUbMIMX KOUHYeCTBaX, HOCHe wero UCYes OKOHYATeIbHO; Caxap Kposi 
KonebaicA B mpemenax 88—110 mr%. Bec tena B Hepwoy BEIparKeHHEl: 
CUMNTOMOB 3a001eBaHHA 3HAYMTeEbHO OTCTABA OT BeCa Tela KOHTPOMbHEI: 
HRUBOTHEIX, a C Tepwogqa KIMHMYeCKOrO BEI3QOPpOBNeHUA CTaq HapactTaTb 

[lon1yaenuble HaMu qaHHble M0 H3yyeHMIO aMoKcaHoBoro AMabeTa y mH 
BOTHBIX CpeqHelt BO3pacTHOH TpyOMH B OCHOBHOM MoxTBeEpHMawT WaHHyEl 
Apyrux pador. - 

Ilocue MoqkKosKHOrO BBe_eHUA anmoKcaHa B Zo3ax 170—200 mr/xr 64 K DBI 
cam y ol HaOmtoqanuch KlaccuyeckHe CHMUTOMEI caxapHoro Wuabeta. OcTpas 
opMa XapaktTepu3yerca OBICTPHIM HapacTaHHeM TMMepraukemnM, TawKOsy 
Pui, MporpeccupyiwomumM Mafenwem seca Tella HW rMOe1bi0 7KMBOTHHX Ha 3— 
7-1l eb HabeTa B COCTOAHMM, HalOMMHatonleM auabetaueckyro Komy. IIpr 
XPOHMYeCKOH POpMe *KUBOTHHIe *KUBYT Ha NpOTAHKCHUM HECKONbKUX MeCAHICB 
Bec Tela focne mayeHua B Meppue AHH 3aG0ReBaHMA WOCTeHeHHO BEIpABHU 
BaeTca. Cofepmanwe caxapa B KpOBH ysBeauunsaetca no 350—600 mr% 
Auypes 8 10—15 paz mpessmaer HopMadbHHit 1 HepeAKO CTAHOBHTCA PaBHBIN 
Becy Teta. Caxap Moun yocturaer 7—10%. AgeTon B Move O6HapyKuBaeTCS 
peqKO; 3AKOHOMeCPHO ero MOPKRHO OMpexenuTh 3a 2—3 WHA JO TruobeAM *KAMBOT- 
Horo. HBNeHHA REI3QOPOBeHMA MET HMM BO3MOMHOCTH OTMeETUTh AMINE 
B 2 chyyaax u3 51. 

Y OKMBOTHBIX cTapme sBospactHol rpyunm (3-i) cumuTromHl puabere 
BEISHIBAIUCh O30 anroKcana 170 mr/kr. Touwo Tak sKe, Kak HB Upemyy- 
Ife rpyite Kpkc, y HUx HaOmO_anoch ABe dopmpI AMaGera: ocTpan (8 u3 36) 
MH xponuuyeckan (28 u3 36). Bee on noru6an (Tabu. 1). 

M3yyeuue BocupHumunpoctTu KpHC pa3M4HOro Hoa K anmoKCaHy moKa- 
3at0, 4TO CaMKH CpeqHero BOspacta Oomee ycTOHUMBHE K ammoKcany, yeX 
camusl. [na toysenna quaGeta y camuk TpeOyloTca GOMbIIMe FO3H amnOKCaHa 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Pow Y. H. C., GOBPACMA U NOLOGY 20PMOHOG 6 NAaMOzeHEIC Quabema 319 


yuna camok — 200 mr/Kr, (A CaMIOB — 170 mr/Kr) M B OTHCIbHBIX CIyYaAx 
\_3-KpaTHHe ero MHBeKWNH. Oba Ciyyah BBISOPOBICHHA B aToH rpynie 
RHBOTHHX HaOwionanuch y caMoK. Bananve oda Ha BO3HHKHOBeHHE W pa3- 
\aTrHe wMabeTa y MOJOAEX KPC MH CTapHXx MoAMedeno He 6nI70: HMeJIa MeCTO 
IMHAKOBaH peakIA Ha BBeweHWe aWOKCaHa Kak y CAMOK, Tak HW CaMILOB. 

TarorucTosorwqgeckne wccneqoBaHiA HOWKeIYLTOUHON KeWesbl 4-1 MOJIO- 
(oll rpyUMH KMBOTHHX MOKa3aiM BO BCeX CydaAX H3MeCHEHHA B OCTPOBKO- 
10M allliapaTe, BbIPasKeHHble B 6onbmeit WIM MeHbMel cTreeHu. Y TeX +KABOT- 





Puc. 1. JierenepaTHBHO-Hek poTHueckHe ‘w3MeHeHHA B-KeTOK 

OCTPOBKOB NOAKeyHOIHOH AeMesbl y KPHCHI Ne 353. (Ammokcat 

B tore 400 Mr/kT BReeH B BO3pacTe 10 nuneit. IpogomKntTedb- 
vocTh juabeta 14 que). YBemMyeHHe 600. 


HbIX, JIA KOTOPHX 03a aOKCaHa OKasadlach He mua6eToreHHOH MH y KOTOPEIX 
HITMUMAeCKH He ObIM OOHAPyKeHE! CHMIITOMBI nua6eta, B OTACIbHBX yuacTKaXx 
OCTpOBKOBOrTO alimapata ToHeTyHOUHOM wReNesbl MMCIMCh MHOTa ABMLEHHA 
Kapilomusa, THMepxpoMa3siu, NHUKHOSA. Y oUBOTHHIX, MomyaMBuMx Wuabe- 
TOPCHHHe LO3H awoKcaHa HM yOUTHIX B NepHoy pasBuTuA nuabeta, Had a- 
uch jlereHepaTHBHO-HekpoTHuecKHe M3MeHeHiA 3-KeTOK, BakyOuM3alHA 
MpoTonma3sMEl, OectopAqornoe, ACHMMeTpH¥HOe pacitomoKeHHe &-KIeTOK 
(puc. 1). OqnaKo Oonpmoe KOANTECTBO OCTPOBKOB OCTaBaNOCh Mao M3Me- 
He HHBIM. 

Y oUBOTHHIX, BH3QOPOBeBINUX OT mua6eta, HaOsmofaiMch MporecchH Mpo- 
audepagum B OCTPOBKOBOM allflapate, TOKAZATeEIbCTBOM KOTOPBIX ABMIHCh 
mutost (puc. 2). B aacTH OCTpOBKOB HMeCANCb TOABKO 3-KneTKM. B HeKOTOpHIX 
OCTpOBKaX OTMeYaIHCh MerehepaTABHble U3MeCHCHHA: ABIICHHA KapHomnsa, 
ruiepxXpoOMa3HH, MHKHO3A. 

OcTpoBkoBH altapat TMa6eTHueCKUX *KUBOTHHIX Cpeqnero HM cTapmero 
pospacTta XapakTepusyeTcA pasIMIHbIMM MO cBpoeH BelManHe ereHepaTHBHO- 
HeKpOTH4eCKUMA H3MeHeHMAMH 3-KIeTOK B 3aBUCHMOCTH OT popMH WuabetTa, 
XapakTepa TeveHHA MU MpoOMOKUTeI_HOCTH. Bonee mogqpoOHoe ocBemenne 
WATOPUCTONOTHYeCKHX U3MeHeCHHH OpraHOB MUBOTHHIX pasTNIHblx BO3pacTHBIX 
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ee 


rpyo C asOKCaHoBLIM AMabeToM OyzerT CIY#UTB MpeMeTOM OTeIbHO; 
cTaTbu. 

Takum o6pa3om, HOWYHeHHEIe TaHHBIe KIMHWYeCKOrO HM HarorucTonorn 
WeCKOrO HOpAyKa 10 wsyyeHMIo AMabeTa Y MOJOREX *XUBOTHEIX C HeECOMHeH 
HOCTBIO CBHJI€TCENLCTBOBAIM O pe3sucTeHTHOCTH NocdeqHMxX K aJJNoKcaHy 
a TakoKe OONbIINX KOMUCHCATOPHEIX CHOCOOHOCTAX OpraHu3ma. 

Bosuukat Bompoc: KakoB maroreHe3 YCTOM4MBOCTH MONOQEX MKUBOTHEN 
K allokcany? Onno uz UPWYHH, BOSMO7KHO, ABIAeCTCH MOTI[HOe pasBuTH 
OCTPOBKOBOH TKaHM MowKeryqounoll sKenesn. C apyroit cropousi, umeercs 
Heal pA uccneqoOBaHuil, can 
ACTCIbCTBYIOINMX O TOM, 4TO FT 
paHHeM UOCTHaTaIbHOM Tepuone 
HHU3HM GKMBOTHBIGE MHaye pearn- 
PylOT Ha pa3suH4HBe xumMuyecKHeE 
PasqpaxKuTeIM, weM B3pocuBie. 
Vismenenuyto peanut B aTHX 
CIyuasax OObACHAIOT He3aBepueH- 
HEIM elle pasBuTHeM HepBHON cuH- 
CTEMEI Y MOJIOABIX 7KUBOTHEIX. 

B pa3pemenuu Bonpoca pom 
He€PBHOW CHCTeMBI B TlatoreHesze 
BO3pacTHHIX OcobeHHOCTeli pa3- 
BUTUA W TeyeHna puabera nac un- 
TEpecoBaIH Creylomue MOMeHTHI: 

1) MouHO 2m BoBzelcTRanAMI 
Ha Ie@HTpasbuylo HepBHylo cr- 











Puc. 2. Muto3 kaeron OCTPOBKOB NHoVReAyY- CTEMY IOUYUTh Y MOJOWBIX +KU- 
H 20s J) w/t nnoell innoapaeTS ona ROTAX cToliKyI xpounaecKys 
pce aint. fares ianehy Saenie popmy Amabera, MOROOHY10 *xPO- 
youme 1000. HMyeckon» dopme AMa6eta y +Ku- 
BOTHDIX CpeqierO M cTapmero 

BO3pacta; 


2) MO*KHO JM BOBTeIICTBHAMM Ha HeHTPaIbiy!O HEPBHYIO CHCTeEMY BHIBBATb 
unader y H3T1eueCHHBIXx JKUBOTHBIX; 

3) MOMKHO IH BoszetcTBUAMK Ha HEPBHYIO CHCTeEMY BbI3BaTb [Mader y 9KM- 
BOTHBIX, MOTY4NBIUHX HeyMabeTOreHHEe joshi auuoKcana. 

Wsyueune ponn nepspnoi cuctemn B HaTorenese aluoKcaHOBoro jtmabera 
MOSLOHDIX FRUBOTHLIX OBLIO TpoBeqeHoO Ha 73 Kppcax. B kayectBe daxtropa, 
OKABBIBAIOMCTO BIUEIHHe Wa COCTOATHe HeHTpasbHOM HeEPBHOW CUCTeMBI, MDI 
HCNOIb30BAIN JIHTeMbHOC HelpepLIBHoe wepeOBaHWe CUIbHBIX 3BYKOBEIX 
(3BOHOK IL 3ymMep) 3 cReTOBOTO (mamma 150 cp.) pa3sapaxutenen (10—20) 
mucli ¢ 6 yacos Beyepa no 8 yacor yTpa). 

VUsyuenie cocroxnuna pBricmeii HepBHOM AeCATeNMBHOCTU TOR BIMAHMeEM 
CHIBIBIX CBETOBOrO HM 38BYKOBOrO pa3sypamutencit GEO popeyzeno 10 o60- 
POHHTeIbHOM MetonHke Burr. K. DMeyoposa ua 50 Kpbicax CpefHeii BOspact- 
HOW rpyuub. Pesyaprarst HCCNeHOBAHH TOKasaM W3MeHeHHe BEICIel He PB- 
HOM €ATeCIBHOCTU, BLIPAasHBUeeCH BR YBeCIHYCHUM KOTMYECTBA OMINGOK MW Bpe- 
MeHH TOOe7KKH KpBIC, 

B pesynbtare npumenenua Y MOMONBIX JKUBOTHDIX CUIbHBIX MW JWINTeEIBHO 
@HCTBYIOMIMX CBeTOBOLO SBYKOBOPO past pakuTenel y uacTu U3 HUX jo BBeTe- 
HWA HeqwadeToreHHublx 03 aTTOKCAHa, a y HeKOTOpHxX 1.5—2 mec. cuycra 
NOCJe KIMHMYECKOrO BBI3BROPOBIeHUA NocHe paHee BBeyeHHOTO amnoKcaHa 
MBL MOLYYAIM OTYeTIUBLIE | aHHEIe, CBUAeCTEIBCTBYIONINe O POH TeutT- 
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IbHOM HeEPBHOH CHCTeMLI B DaTorenese yuvabeTa MOOEX KABOTHELX, 

HMCHTO: 

{) monyyeH qnaber c 6onbIIMM KOmNYeCTBOM Cay¥aeB «xpommuecKoi 
IpMbI TeyveHHA (44.4%) WC MeHbIUIM KOTH4eCTBOM CIy4aeR KMIMYeCKOrO 
ZAOpoBreHHA (38.8%) WoO CpaBHeHIO C KOHTPONLHOL rpynunoil «AMBOTHEHX 
XpoHiueckan» Popma puadera — 11.5%, BEIB8q0poBmeHHe — 76.9%); 

2) MOLyUeH penuMB WHaGeTa y KMBOTHMIX, KIWHWYCCKH BEI3,0pOReBMIINX 
' 9 wa 15); 

3) BLIZBall WMadeT Y *KIUBOTHBIX, KOTOPHIM OBL BREECH NexquabeToreHHELe 
3KI alNoOKCcaHa (y 8 u3 17). 

B kayecTbe UpHMepa NpWBOAUM aHHble, Woyuenusie Ha Kpprce Ne 350. 
—Kppicsr Ne 350 na 9-ii nenb nocne BBenenua 400 mr/Kr anmoKcana (B BO3- 
acte 10 queii) coyepsanne caxapa B 


pop coctaprano 240 mr%, na 15-it TABJOIIMA 2 




















Hb — 144 mr% una 23-% nenp — BMANNe NpexBapuTeipHOoro  BBe;enMA 
> mr % TIO. TOBLIX TOPMOHOB Ha PpasBHTHMe HW Te- 
YCHHE AIOKCAHOBOrO j"UTadeTa Y MO-I0- 
Coyeptanne caxapa B MOUe KOue- “UX Kppre 
1IOCh B Upewenax 1.0—2.8%, many- . 
. os = | BaGosedt 
e3 — 6—11 ma. Ha 14-it nen 3a60- | pegne |-————-—___--- 
epaHWA PeakOWA Na Caxap B Moye — “ucao) crea norn6.i 
penne | HUBOT-| Hb BhI3iopo- 
bla OTpunaterbHan. Ha mporamennn WAX — FRUROT-| gerpaal xpoitines-| neat 
OMlee MECHA Y KPbICbt OTCYTCTBOBAAH )  Hbte | qopa jisant popma 
AIMI'TOMBE jJuUabeta. —S a =e == 
| 
IIpumenenne uepeqopanuA cap | | s : ; ‘ | : 
BIX CBeTOBOTO H 3ByKOBOrO pasqpa- —“2i / | 
Hresei Ipuneno K yperuyenmo co- 200) 6 | 4 | 6 | ‘, 
epKaliMa caxapa Bs Kposu go 308 43 | e | : ne 





r%, mMype3sa yo 60—65 ma, caxapa 

oun 70 4.2 r3acyrKu. Hapactanue 

eCa TCA, OTUCTAHBO BLIpaKeHnoe B TepHoOk KNMHMYECKOLTO BbIZOPOBJIeHHA, 
pek paTMocb. 

YauThRad, WTO B pa3sBHTUM CaxapHoro ANabetTa GonbMioe BHAYeHMe UMeeT 
O3pacTHoON MakTOp, MBI COUN WemecooOpa3sHbiM M3y4HTh Takke BIMAHHE 
OHOBLIX TOPMOHOB B pasBUTHH WuabeTa y MOJIOJbIX KIMBOTHBIX, He JOCTHrUINIIX 
eCAUHOrO BOspacta (RO ToroBoro cospeBaHHA). B asTOM OTHONICHHN Mb! 
YKOBOACTBOBANHCK HAallMU J[AaHHBIMIT, COTIACHO KOTOPEIM Y KPBbIC JBYXMe- 
AYHOTO BO3pacta, MOCTHTMIMX MOTOBOTO COspeBaHHA, pa3sBUTHWe M TeuenHe 
WaGeTa He OTHH4aeTCA OT TAKOBOLO Y KUBOTHEIX CPeHell BOSpacTHOM rpynnEl 
‘ Oomee crapyx. 

Meroquka mocTaHoBKU 9TOH CepMil ONLITOB B OCHOBE CBOeTi He OTAMGAIACh 
T WpeybrAyme. 43 Kpptcam (23 camkam u 20 camuam) B Teuenne 10—14 Heil 
O BBeAeCHHA WMadeTOreHHEIX 03 amnoKCaHa, a 3aTeM Be Hexen ciycTA 
ocyIe ero BBeJeHHA UNbenMpoRacA POMMMKYIUH B WOo3ax 1—2 en. camMKan 
IH TECTOCTEPOHIpOnHoOnaT B 703e 0.5 Mr uepes AeHb Camuam (Tas. 2), 

Kak caexyet 43 Ta6n. 2, B pesyabTaTe MpeqBapuTeAbuOrO BREE 
‘OIOBBIX TOPMOHOB 3HaY4UTeEIbHO YBOIMYNIOCh KOAHUCCTBO 7KUBOTIILIX C Xpo- 
Mueckon dopmoii quabeTa Mt yMelbHINIOCh KOWMYeCTBO CayaacB KJIIIHII- 
€CKOrO BEISTOPOBJICHHA MO CpaBHeHItiO C KOHTPOAbBHOH rpynMMoil +*ABOTHEIX 
raOm. 1). 

ITpw W3yyeHIM BIMAHHA NTONOBEIX TOPMOWOB Ha TeueHhe asOKCAHOBOrO 
Ha6eTa Ip Wx BBeAeNMM Ha BEICOTe pa3sBUTMA Bab60NeBAMA %KUBOTHEIM 
pequHell BO3pacTHOH rpyntb W Gonee cTaphIM HaMH OBO ycTaHOBIeHO, 4TO 
(IHTeIbHOe BBeReHve MouANKyANna (na mpoTaxenun 1.5—2 mec.) B HeOomb- 
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mux jo3sax (8—-20 eq. uepes feHb) CuocoOcTByeT MocTeleHHOMy HM CTOWKOM 

CHWVKEHHIO CHMITOMOB jMaOeTa. 
Cos3qaeTcA KarkymeecA MpoTHBOpedve: MONNTUKY NIH, BBOAMMBIM HeIOJIO 
BOSPeIHIM KphIcaM WO almoKcaHna, CHOCOOCTBYyeT Pa3BITHIO CTOMKOTO Haber. 
W yTamenHeT ero Teyenue. B To * 





TAS BpeMAH lpwmMenenve MOTAMK YIM: 

Banauwe OuOBBIX TOPpMOHOB i YMeCHbmHaeT y MOMOBO3PeIHX KUBOTHBI? 

eas Depa eaten ae rHiile pruHKeMHI0 HIOKO3y pu. Obbxc 

Ha paaseTnesk iouenae TaberE BERNE. LOM). Seek eae. oe ene eo 

y MONOABIX KpbIC eM: POTIHKYIMA, BBOMMEIM MOODLE 

—__—__. _ kpnicam, croco6cTByeT, BepoOATHO 

pate: ecu Sonee GHICTPOMY CO3peBaHHIO Py HKWNO 

Yuneso|crent-| Norn6au | HaIbHHX OCO6eHHOCTCH OCTPOBKOBOr! 

"SGT lr exer azmy ie A™apera, ero, mponsanorcr om 
jopMma bopma | p T T H 





HHH BOCCTAaHOBHMTCIbHOH cnocodnoctTl 

B OTBeT Ha BBeleHHe asmoKcana. Croii 
CTBO QMONNHKYINHA Ip ANHTeENbHO? 
i 2 BBeMeCHHH DOUMWKATh ruepriukKemuk 
I 





--—— WW THIOKO3ypiio, KOTOpOe, BO3MO7KHO 
Bebes 36 9 


OCYIIeCCTBIAeTCA yepes TosaBpnenut 
TIpOqyKUUM TOpMOHa pocta rumomusza 
Oka3HBaeTCA B3HAYMTeIbHO Hoee cna 
ObHIM 0 CpaBHeHHIO C NOHMKeEHHEM pe3sMCTeHTHOCTH, B OTBeT Ha BBEeTeHM 
PONINKyIMHA, S-KNe€TOK OCTPOBKOBOrO alNapaTa MONOA0TO OpraHl3ma. 

Pe3synbtTaTh NpoOBeenHbIX HCCTeEOBAHUM Ha MOJOJEIX *KUBOTHEIX C Ipey 
BAPMTCIbHEIM BOsqelicTBMeM Ha IleHTpaNbHy!loO HepBHYy!IO CHCTeMy H COOT 
BeTCTBylOMeH WepecTpouKon 
BLI3BaHHOM BBeqeHHeM = T10- 
JIOBLIX TOPMOHOB, GC HeCOMHeH 
HOCTbIO CBUCTENbCTBYHOT 
3HAYCHHH 9THx akTOpoB | 
maTorenese wuabeta. 

sKeraa eme Oonee upH 
ONH3UTB KIMHWYeECKOe TEYCHHE 
yuma6beTa MOJIOALIX +{HBOTHBIX 
K KAWHHYeECKOMy TeveHHK 
qWadeTa %UBOTHHIX CpenHerc 
BO3pacTa MH CTAapbIx, MBI COU 
esecoo6pa3HbiM NocTaBMT 
OIbITKE C KOMOMHAPOBAHHEIN 
BIMAHHeM OO0uUx HhakTOpOB — 
rOpMOHaJIbHOTO HM Henporen 


noro. C stoi mwembi 36 KpEr 
~ y 114 r » Me c ue 
Puce. 3. Bakyonnsanna MpoTommasmsl uw yBemnye- |, nospacre or 3 m0 32 nHeit 1 
He B pasMepax B-KICTOK OCTpoBKa MomKeTyAON- a1 ON inc iGak 
HOW 2#KeesbI y Kpbicht Ne 488. (AnnoKcan B JO3e Bae AU 
400 mr/kKr. Kpnica Ona osBepruyta Aelictsu1i0 «=6—BBCHeHHA aTOKCana MOABep 


cBeTOBOTO H 3ByKOBOrO pasjpamkutetei). YBeNM- fTanicCh eKe/[HEBHOMY BO3sel- 

weHHe 800%, CTBUIO CHJIbHBIX CBCTOBOTO fF 

3BYKOBOTO pa3_pamutrenen 3 

OJLHOBPeMeHHOMY BBeLeHMIO MolIMKyIMHa 41-2 ey. (camKkaM) MIM TeCTO 

cTepoHmponuonata 0.5 mr yepe3 WeHb (cammam). Peayaprath nccreqonanns 
cBeeHbI B Tabs. 3. 





7 18 
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CorgacHoO IplBefeHHEIM JaHHbIM Oomee 4eM y DONOBMHEI KPHC pasBusach 
poHnmueckad opma AMabeta, UM IuMb B 2 CrydaAx U3 27 saboneBmUXx jHabe- 
YM HMeJOCh KIMHMYECKOe BEIBTOPOBIeHHe. 

JlarorucronormueckHe UCCIeROBaHWA OpraHOB AWadeTHYeCKNX *KUBOTHHIX, 
IBePprHyTHX WpesfBapHTeNbHOMY BOSJeUCTBUIO CHIbHELIMU pa3sqpawKkuTelAMA 
a I€HTpasbHylO HeEpBHyW CHCTeMYy HIM BBeeHUIO DONOBELIX TOPMOHOB, a Tak7Ke 
OMOMHaNHH 3sTHX MaKTOPOB, DoOKa3sblBawT 3HAYMTeIbHEe MerehepaTUBHO- 
eKPOTHYeCKHe U3MeHEHHA B S-KeTKAX OCTPOBKOBOTO allMapata DOWKe.1y04- 





Pue. 4. JlercnepaTubno-HekpoTHueckue H3MeCHeEHHA OCTPOBKOB 

NOWKeLYAOWNOl’ wKetesnl y Kpbicht Ne 386. (AnmokcaH B jose 

300 mr/kr. Hpbica Dolyaalta TecrocTepOHNponnoHnaT HM WosBep- 

Tayqach JlelHCTBHIO CBeTOBOTO HM 3BYKOBOTO pa3_qpaxkuTesel). 
Yreanuenne 300. 


OH MeTe3b, OCOOCHHO pe3kO BEIPaKeHHHle IPH OJHOBPCMeCHHOM BOsAelcTBHM 
la WCHTpabuylo HEpBHY! CUCTeMy H BBeEACHUH NONOBEIX TOPMOHOB (pyc. 3, 4). 
3eCbMa BasKHO, UTO JlereHepaTHBHO-HeKPOTHyeCKIie H3MCHEHHA B DTUX CAY- 
‘aX Nabniofarlich B OoubmMeH YaCTH OCTPOBKOB, YerO MBI He MOTIM OTMeTHTb 
’ MOJObIX J[Ha6eTHYeCKHX *KUBOTHBEIX 6e3 TpeqBapHtesbHOrO BOsTelHCTBHA 
[a IleHnTpasbnylo HepBHYyIO ClicTeMy MW 6e3 BReeHHH NMOMOBHX TOPMOHOB. 

Takum o6pa30M, Kak IlpeqBapHTeibHoe BBeTeHWe NONOBLIX TOPMOHOB, 
‘aK Il BO3TeMCTBUH Ha WeHTpaadbHylo HEPBHYW cucTemMy HM OocobeHHO KOMOH- 
1aguA 9THX MakTOpOB NpHOmMKaWT OTBETHY!IO peakVIo HeNONOBOspeJEXx 
KUBOTHEIX Ha BBeeHHe WHadeTOTeNHOH AO3bI ANMOKCaHa K XMBOTHBIM CTAapMUX 
:03paCTHHIX TPyIIl. ITH WaHHbIe WalOT BOSMOMKHOCTh MPeAVONORUTL, uTO OT- 
IOCHTeHbHAA pPeWKOCTh WHabeTa y WeTel eCTL pe3syubTaT 6ONbMOU pesucTeHT- 
lOCTH (B YaCTHOCTH, 8-KNeTOK OCTPOBKOB DOPHKeAyAOVHOH sKeTesbl) K DaToOreH- 
ILIM BO3TeHCTBHUAM, B OCHOBE KOTOPOH emaT PakTOphI Heli po-IHROKPHNHOTO 
lopsgKa. Tpe6yloTcA HalpaBrenHHble Bo3zeNCTBHA, TOOK] HapymuTbh 9TH 
(OMI€HCATOPHble MeXaHH3MbI U UTOOH 3ab0TeBaHMe MOJO IPOABUTLCA B TOL 7Ke 
bopMe, 4TO 1 BO B3pOCAOM OpraHi3me. Hamm qaHHbe NO3sBOMAOT TakKe Upe;l- 
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NOJOHUTh BOSMOJKHOCTH KPATKOBPeCMEHHHIX, ObICTPOMpeXOMAWMX Hapyweny 
yrueBOAHOTO OOMeHA y TeTei, KOTOPble He BCEra KOHCTATHUPYWTCA KAMHUKO 
It KOTOPHe MOryT HPOABUTBCA C OONbMeM CHION B NepHo], Momo0BorO Co3pi 
BAaHHA HM Up HeOmaronpuATHHIX CABUraX B COCTOAHUM TeHTpasbHOM HepBHC 
CHCTeMBI. 


BurBoyp 


1. Mononnte (wemonopospenbie) KPHICHI Pe3ICTCHTHBI K JlO3aM aJsOKcaH 
1NadecTOreHUbIM JH Kpblc CpeqHero Bospacta (3—-6 mec.) u Gomee cTapE 
(crapure | roy). 

2. Teyenne ammoKcaHoporo quabeTa y *KHBOTHBIX B BO3pacTe JO 1 Mme 
XapakTepH3yeTcA HeO6oOmbuIOH MposomKUTenbHocTbhIo (3—19 Hell) c nocm 
JLVIOUUIM KIHH4eCKUM BEI3ZOpOBIeHHeM OoAbmel YacTH 3a60neBuIMXx. Y Kpb 
2-MCCHUHOTO BOspacta (T. e. C Hepvosa NONOBOTO CcOspeBaHHA) HM CTaplL 
TEYEHNC ATIOKCAHOBOrO AHadeTa He OTIMUAeTCA OT TETCHMA WHabetTa MOTOBE 
BPCJIBIX JKIUBOTHDIX: 3a6001cBaHHe MmMeeT XpOHM4ecCKOe TeYeHHe, UM AB.CIIN 
KJIMHUGCCKOLO BH3TOPOBIeHHA HaOmwfawtcA Kpaline pey{Ko. 

3. BosqeiicTaiem Ha BHICHIMe OTTCIbI WEHTpaIbHO HeEPBHOM CHCTCMBLI y M 
NOADIX (HETOMIOBOSPeIEIX) KpBIC yyaeTcA: 

a) H3MCHUTh NOBBIMeCHHYIO Pe3NCTCHTHOCTh K aNMOKCAaHY UM BbI3sBATH Xpc 
HUTECKVIO PopmMy j{uadeTa C 3HaYHTeIBHO MEIIbIIHM KOJIM4CCTBOM CJTyyae 
KIMHHYeECKOrO BbI3;OpOBIeCHUA; 

6) BLI3ZBATb PeIHAUB WuadeTa yY +KUBOTHBIX, KIHHM4ECKM BEIBZOpORCBIIK 
OT jtMadeTa; 

B) MOU Y4HTh (pasBuTHe JNadera OT BBeEMeHHA HeNabeTOrCHUBLX JLO3 asTI¢ 
KCaHa. 

A. [Ipexsapitrenbnoe BBeweHHe MOAOBEIX TOPMOHOB MOJOREIM *KMBOTHEI 
CHIGKACT Pe3HCTeEHTHOCTh K aJloKcaHy. 

OQ. YMeCHbINCHHe Pe3HCTeEHTHOCTH K ANNOKCAHY Y MONOMEX MBOTHHI 
ocobeHuoO pe3kO MpoABLACTCA Bp KOMOHMannn AByx daKropon — nelipc 
reiuoro iH TOpMOHaIbHOrO (BBeTeHHe MOMOBLIX TOPMOHOB), 

6. Beaegenne TosOBbx TOPMOHOB #KABOTHBIM CpeqHel ROspacTHoi rpynn 
H Oouee CTAPHIM Ha BBICOTe PasBUTUA CUMMTOMOB jJ{uabeTa B WO38ax 8 u 20 e} 
Ha uporaKeunn |.5-—2 mec. IpiBORUT K CTOMKOMY CHITKEHHIO CHMUTOMOB JIE 
adeta. 

7. Ilarorncromormueckve HccreqoBaA TMosVKeLYROUNDIX 3KOTe3 KpbI 
Pa3sJIHUHbIX BOIPACTHBIX FPYMM C ANMOKCAHOBLIM WHadeTOM CBUAeTeEAbCTBY 10 
00 OllpesereHHOll 3aKOHOMepHOCTH: MCHbINeii MOpaskaemocru Mu 6oubme 
perenepaTopnonw CIOCOOHOCTH OCTPOBKOBOLO alMapata MOJOALIX Kpnc 1O Cpar 
Hemvio © KpbicaMiul 6oee CTAapMIUX BO3pPaCTHIX VYpyun. 
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HEKOTOPbIE HOBbIE JAHHBIE 110 HEPBHOM PErYJLANMM 
PABOTDI IIMUJEBAPUTEJIbBHbBIX OPFAHOB 


A. B. COAOBbLEB 


(Jla6opaTopnA u3snONOrHn WsteBapennxA., dapepxyloumH — A. B. CosloBbes) 


OcHOBHBIMH OObeKTAMH HMccIeqOBaHHii B Hamel mabopaTopHu B TeyeHve 
CCKOIbBKHX TOCIe@HUX ICT ABIAIHCh KeyROK HW WOsKeyOUnAaA pKelesza, 
{llth HeLaBHO MBL IpPUCTYMMIH K U3yYeHHIO KEMYUeBLIJEANTeEIbHON PyHKuu 
eyeon. CylleCTBYIOWNIHe MeTOAHKH M3yyeHHA yKasaHblx Kees ObIIH He- 
KOJIbKO H3MeCHeCHbI B CBA3H C HocTaBJeHHBIMH 3ayauaMv. BosHHkK BapiaHT 
Nepali BLIKpAMBaHNA *KeYLOUKOB Ha Mato M OOWbINOM KPHBH3HE (Co- 
oppes, 1952). B pe3yabTaTe oOWNOBpemMeHHOrO UsyyueHHA ceKkpeqin WByXx 
Z0AMPOBAHMX KCIYLOUKOB pOAMMACb MBICIb O HOBOM Ciocobe oOpas0BaHHA 
ceryqouka Ha Goupmoit KpHBu3sHe paspe3soM, OOpalleHHLIM B CTOpOHYy Kap- 
HaIbHOM YacTH *MeryqKa. ITO WaBasO BO3MO)KHOCTh COXPaHHTb HepBHEle 
BH3M BLIKPOCHHOrO MOcKyTa © WMmopmuecKkol yacTbio *eryAKa. Hakonen, 
NeasbubIM B CMBbICIe COXpaHeHHA IOJHOTH HHHeEpBaNWH HaM WpelcTaBAACcA 
301IMPOBAHHbii sKeyOUeK, MMeOINMH Ba nepemetka, OHH H3 KOTOPHIX 
ocnMuAeT ero Cc Kapyuelt, Apyrol — c NMTOpMyecKOH YacTbIO (CosOBbes, 
9546). B nacTosmee BpeMA WIA UpesqymperntyeniA BpeHbIX Toc wqweACTBU 
ABbCMAHNA KELYNOUNOM CTeEHKM COKOM M30NMpoBaHuble skedyouKH cnab- 
(alOTCA (PHCTYAbHBIMH TpyOoyuKamit. 

Bot BUOM3MeHeH Take cmocoO oOlepalul Ha Mos KeyLOUNON wereze 
Conopses, 1954a). Hoxsnrii cnoco6 mpexynpeskyan Taxenoe sado0neBaHne 
[ PHOeAb GKUBOTHBIX, BLIZBAHHEIE XPOHMVECKON NoTepeii coKa NoWKeTyTOWHOU 
xene3n. Onwako WaHtTenbuoe nabsoyeHve 3a coOakamu OOHapy?KHI0 NocTe- 
(eHHoe M Mporpeccupyomee yMeHbIneHve KOWMYECTBA COKAa B pesybTaTe 
TPOPHUH CeKpeTOPHEIX KJeTOK *Kere3H. Ilockonbky Up olepanuu *KeTe3a 
ie NOBPexKaeTCH, CNMHCTBEHHOM UpM4nHoh MepeposKeHHA cHefyeT, NO-BU- 
HMMOMY, CUUTATh pasoOmeHHwe yCTbA WpoToKa OWKeyIOUHOU *eTe3sbl OT 
‘peHagwaaTHnepcTHol KUIMKH. OTO CaAyyaliHoe HaOsmoqeHve UpescTaBiAetT 
amo To ceOe 4pesBb4ualiHblii MHTepec BBUAY AAMTeIbHOrTO CyUlecTBOBaHHA 
KUBOTHBIX, JIMMCHHbIX HOWKeyYLOUHON memesb. KmMecte c TeM 9TO OCMOAHE- 
ime Oepaluu 3sacTaBIAeT HCKaTb IyTM ee yCOBepImeHCTBOBAaHHA. 

Ananoriunad olepaluad Oblia MpeqIpHHATa AWA BHIBeeHHA yCTbA OOMero 
Kemunoro mpoToka. Ilo npexpaplutenbubim HaOmIOfenuNAM OHA AaeT XOpOnIe 
\ESVIbTATH, He OTparkaACh Ha KeENYEBLIeCIeHUN, 

YcoBpepwieHcTBOBAaHMe MeTOXUKH, a TAKKE TEXHHKU onepaluu Ha KeryAKe 
[ OWEN YROWON wMKeNe3se NOZBONMIM B WaIbNeHmMeM OCYMeCTBUTh OHOMO- 
1eHTHOe OOpasoBaHne AByX W30MPOBAHHBIX *KeIyOUKOB MH BbIBeeHHe Ipo- 
‘OKA THOWKeIy{OuHOn wmenesnl. CopmecTHoe H3yyeHHe JleATebHOCTH 9TAX 


9] Tpyast Huctutryta dusvonornn, tT. VIII 
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ByX OpraHOB, TeCHO CBA3aHHbIX B CBOMX OTNpaBlenuAX pyr c Apyrom 
HMeCIOMNX CXOAHYIO HNVepBaluio, JasO BO3MOKHOCTH BLIABHTb HeKOTODH 
panee Nen3sBeCTHLI€ CTOPOHbI UCPBHOH peryTAWWM yKasaHHbix Opranosn, HEC 
CTYMNLIe N3yieHHiIo Np OOMYHDIX yCNOBHAX. 

I]nofoTBOpHOCTh OAHOBpeMeHHOrO H3yYeHHA HeckONBKUX yuku ob6n~E 
pyYKMWIaAch TakK7Ke H Mplt OMHOBpeMeWHOM HCCAEOBAHHA Cek peli 1 MOTOPHK. 
menyaKa. Ipexnonaranocn, YO MeHKAY ITUMH OYHKMANAMN OuaKNAa CyMeCTBO 
BaTb TCCHAA CBA3b, OOycuORIeNnNAaA OOmNOCTbIO NuNepBanun, bao o6uNapy 
KCMO, YTO OTAeMeumMe MeryLOUNoro coKa HW yCHucNve MOTOPHOL akTUBHOCT 
HENYAKA MPOMCXOMMUT CHHXPOHHO MW UMeeT, BEPOATHO, OMNI H TOT 7Ke MeXAa 
HU3M. OHOBpeMeHHO B CCKPeETHPYIONICM HKeNyAKe yReANuHBacTCA UyBCTBH 
TCIIbNOCTL FAANKOH MbIMeYHOH TKANM K WeHCcTBHIO MCXaHNYeCKOrO pasipame 
Hust. BoneqcTBHe 9TOTO B HOPMAIbHEIX YCNOBNAX Me7KY ceKpeTOpHOl HW ABH 
raTebuoil paooTol *eTy{Ka BOZHIUKAeT B3AlMOCBA3b, KOTOPYWO, B YaCTHOCTH 
yHoOuo HabsiofaTb Ip OAHOBpemMeHHOH perucTpayNH cekpeniuH H MOTOPHE) 
H3OUPOBANHBIX HKeNyOYUKOB Ha OoNbMIOH WH ManOow KpuBN3sHe (ConoBbes 
Matpocona u Conogkuna, 1954; Matpocopa, 1957). 

TakORLI OCHOBHHe MeTOHYeCKHe DPHeMbI. UCHOME30BaHHHe B Hamel pa 
6otTe. 

I‘napnbim Bompocom, paspaOaTLBaeMbIM Jab6opatoprell, ABIAeTCH BH 
ACHeHHe POH He TONbKO NapacumMMaTMyecKuX, HO H CHMNMAaTHMYeECKHX Nepso) 
Kak Ce€KpeTOPHBIX, TAK UW ABUTaTeIbHbIX WIA WeNyAOUHO-KHWMeUNOrO Tpakta 
CummaTaueckit HepB XOpomio HapecTeH Kak HepB, TOPMO3ALIN oTAeneHw 
cOKa MH MOTOPHKY OpraHos UNMeBapeHiA, TOra Kak 9KCNePUMeHTaAIbuble Tan 
Hble OTHUCHTEIbHO ero BOsOyKalOMUX CBOMCTB HEMHOFOYUUCIeHHI UW DpOTHBO 
peuwiBhl, 

Muicib 0 TOM, 4TO «CeKpeTOPHHe BOTOKHAa Kees, NOMUMO Oa yKTaIOMN 
HepuoB, HAaXOJATCA B CHMMAaTHYeCKOM Hepse», Oba BLICKa3zaHa MM. II. Iasno 
BLM B «JlekuMAX O paboTe rnaBHBIX DMMeBapHTeMbHLIx MeTe3» (Ilapnos. 
1951, crp. 88). MW. I. Ilasnos ocnopiipancs na pesynabratax onHtT0s B. B. Ky 
pepelkoro, NoyauBHtero OTAeneHve NankpeaTiyeckoro COKa B OTBET Ha pas- 
paskeHue Depepesannoro 3a 4—5 qAueli fo ONbITAa CUMMaTHYeCKOTO Hepsa. 
Hanuune cekpeTOpHo-Bo3byxalomMx BOMOKOH B CHMNaTHYeCKOM HepsBe Jas 
HKENYNOUNLIX Mees FOWycKaNocb Up sToM MO ananorun. B 1925 r. oni 
C pasapamenHiem lpesBaputTenbHO Nepepesaunblx CAMNMATHYeECKNX HeEpBOB Ons 
nostopen I. B. Monp6oprom u H. H. Hyyzpasnenum. Astropp nabsmopan 
cKyAHoOe OTAeE1eHHe COKa M3 Wexoro meryakKa. 

Bukkestb (Bickél, 1925) rakxe npnuonchBaer cumMlaTMyeCKOMy HepBy 
BayKHY!O POJb B peryNANMM CeKpeTOPHOH akTHBHOCTH *KeNyROUHbIX 2KeETES., 

Jlutepatypa, OChemalomaA peakIW Kea yAOUHO-KHWeYNOrO TpakTa B OT- 
BeT Ha NepepeskKH CHMMaTHYeCKHX HEPBOB M BReeHHe anpenasuna OveHb O6- 
mupHa WH Kpalivke NpoTHBopeynBa. OpnH v3 HanGonee nonHbIxX OO30pOB BTHX 
paboTt jaH B MOHOrpadun Babxuna (Babkin, 1950). B nmpenenax KopotKon 
CTAaTbM ata JUTepaTypa He MO?KeT OLITL OOcymNeHa. YKaxKemM IMDb, uTO Han- 
Ooee OTYCTIMBEIM WH SeCCNOPpHIM ABIAeTCH TOPMOBHOM ad@ekT cHMUaTHUEe- 
ckoro nepsa. B felicTBum agpeHanuHa uacTo HaOmOfaeTcCA AByPasHocth: 
CMeHa TOPMO;KeHHA BOB0yRTeHHeM. 

AladorH4Hble pe3syabTaThl NONYYeHbI W UpPH W3y4YeHNA RAINAHUA paspa- 
HKEHIH CHUMMATMYECKHX NePpBOB WH BBReeHNA afpeHalnHa Ha ABUraTebHywW 
AKTHBHOCTh rilaqKOH MYCKYIaTYpbhl +e YOWHO-KMMeYNOrO TpakTa, B 4acT- 
HOCTH KeNyaKa. B HeKOTOPHIX CyuaAX Bo3bymMeHne ABUKCHH HacTyNanze 
Cpasy *e Oc3 NpezMectTBytomjero TOopmMomennA. Ilocne paeneunaA agqpenanuna 
OObINUHO HaGdio,ascA AByda3suni oaddexr. 
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Tun peakyun — coKxpamenue uM pacciuabmeHHue — HeKOTOPHIMM aBTOpaMA 
CTABHJICA B 3aBHCHMOCTb OT CHIBI Mf YaCTOTH paaypaskenHA CUMIaTHuecKuX 
HC PpBOB MH OT COCTOAHHA WcxofHoro TOHYyca (McCrea a. McSwiney, 1928; Brown, 
McSwiney a. Wadge, 1930; McSwiney a. Robson, 1934). Tax, pasypanenne 
reTanu3supyiomuM TOKOM rpyANoro CHMMATHYeCKOTO CTBONA BbISbIBAIO pac- 
coaOnenve Tela Key iKa, a pH uactore 1 yyapa B14 cek. yxaBasoch HONyUNTb 
ero coxpamenne (Harrison a. McSwiney, 1936). 

PHOM aBTOpoB, OWHAKO, CeKPeTOPHBli HW ABuTaTeIbHDI odd@exth upi 
pasylpaweHHH CHMMATHYeCKHX HEPBOB NPUMUCHBaAAKCh BOsOyHLeEHUIO XOINH- 
aprnyecKHX BOJIOKOH, HAYWMX B COCTaBe UPeBHELIX HepBoB K wRKenuyaKy. Io- 
qOOHOe TOKOBAHHeE CekpeTOpHOTO elicTBHA pa3sqpaxeHuA cuMNnaTHYecKHx 
HepBos B onmbitax I, B. Monboopta un H. H. Kyazpapnesa yaetca, naupumep, 
C. M. nonecouum (1938). Ha6stoqapmneca MHOTMMM aBTopaMH JBuKeHITH 
OT BBEJCHNA alpeHadiha CBA3HIBAINCh TakxKe C NOBLIMeEHHeM BOsOyANMOCTU 
HHTpaMypaJbublxX DapacuMMaTHyecKNxX 9BIeMeHTOB wKeyIKa MU KumeUHoOil 
ctenku (Mepkynosp nu Cnepancxan, 1945; Tonanona, 1951). | 

pyritm aBTopaMH B Ka4ecTBe AOKasaTenbcTBa OO yCNOBeHHOCTH MOTOp- 
Horo adekta Bosbya#envem CHMNATHYeCKHX BONOKOH yKa3blBanocb Ha Ccy- 
MecTBOBAIINe PasIH4Hil Me*K LY CKPLITHIMH DepnowaMu HacTyHIeHHA BUKe- 
HH Up pas_paskeHuM NapacMMnaTMyeckux HM NepvaptepMasbHHx (cumma- 
THYCCKHX) nepspoB (McSwiney a. Robson). Baio Takxe ycTaHOBeHO, 4TO 
MOTOPHBI addekT paspaxkenHA CHMUATHYeCKHX HeEPBOB yCTpaHANCA 9pro- 
TOKCHHOM (McSwiney a. Robson). 

M3 npexctapseHHoro KpaTkKoro o630pa cmepyer, 4TO BONpOC O BO3by2KRAI0- 
meM JleHCTBIIM CMMMaTMyeCKMX HePpBOB ABAAeTCA cHopHbIM. Ilomumo roro, 
4TO MONyAeHHe NOMOKUTEABHHX Pe3syIbTaTOB TpebyeT CNewWaNbHHX yCNOBHIt 
OllbITa, B OObACHEHHM VTUX PesyIbTATOB Tak?Ke HeT EMHHOTO MHEHUA, 

B nwamux omnitax (Conosbes, 1953) 6pm ucnonb30BaH HOBHIM cnoco6 jo- 
Ka3aTeIbCTB CeKpeTOPHO-BOs0yKTaloMIMX CBOWCTB CHMMaTH4eCKOrO Hepsa. 
Bela yuTenb! ocobeHHOCTH aHaTOMH4eCKOrO pacupenenenuaA OxyxXRalomero 
MW CHMUAaTHYeCKOrO HEPBOB B 2#KeIYyAKe, a MMEHHO: Dpeobsananve Oaryxpalomero 
HepBa Ha MaJlOW KPNBH3HeE M CMMMaTHGeCKOrO Ha OonbMON. Cexpenua meny- 
HOUKOB, BLIKPOCHHEIX Ha MANO MU OONBMOM KPUBM3He MeNyAKa, TAKHM OOpa- 
80M, H3y4allach B HOPMaIbHHIX PUsHONOTMYeCKUX ycroBuAX. MMeetca B BRAY 
yuacTHe o60u%x HepBOB B CekpeTOpHOM uponecce. pu stom 62yanaimni 
HepB ABIAeTCA NyCKOBLIM. B oTMX YCNOBMAX OTYETNMBO BHIABIIAWTCA CeKpe- 
TOPHHe CBOHCTBA CHMIaTHYeCKOrO HeEpBa, UPHHUMAIOMero yyuacTHe B OCynIeCcT- 
BICHHU BTOPOH Pa3bl #HKeTyROYHOH ceKpenun. 

JjanbHeliimmmMu vuccneqopanuama E. M. Matpocopoii 6n10 nOKasaHO, YTO 
CHMlaTHYeCKHH HepB yyacTByeT HM B NepsBow dase numesapenna, BeTynaA 
B eHCTBNe yoke BO BpeMA akTa eguI. HaGnlomennaA Bennch Han cobakamy, 
HMCIONMMH Ba H30NHPOBaHHHIX *HeNyouka HA OonbMOM HW Mano KpUBHBsHe. 
OWHOBpemeHHO ¢ ceKpelueii Msyyanach MoTOpHKa. B OCHOBYy 9THX ONBITOB Jer 
aHalH3 XOpomio M3BeCTHOrO akTa, YTO KOPMMeHHe OcTaNaBINBaeT Tepuoy 
PONOAHEIX COKpamennii. OnEITH C BBexenvem KapOoxonnHa NoKkasanHu, 4TO 
BosbyxeHne OnyKfalomlero Hepna (aHanorMyunoe BoasbympeHHIO, HacTynat- 
IleMy HPH KOPpMIeNHM) OCTAHABINBaeT NepHO TONOAHHX cOoKpawennit WuMb 
Ha 1—2 Mun. Ha Maqoii KPUBH3He, 4TO He COOTBETCTBYeT HOPMANbHEIM OTHO- 
MeHHAM pH exe. YuNTHIBaA, ¥TO BOsbymeHKe GayxawMero HepBa Up akrTe 
eb ABIAeCTCH OOA3ATEIbHLIM, MBI NpeAIPHHAIN BRefenue CMecu KapOoxonnHa 
c ajipenanmHnom. Brefenne 9aTHX BellecTB jelicTBHTeNbHO BBI3EIBAaNO 6omee 
ANUTCMbHYIO OCTAHOBKY FONOMHHIX NepHOAMYeECKHX ABUKEHM WU COMpoBORKa- 
AOCb BHYEIeCHHEM KMCOrO wAeryownoro coKa. Kak WoKaszanM Halil ONMTH, 
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OusHosrorMyeckoe 3HayeHHe JTOM OCTAHOBKH COCTONT B sayeprkKe UMD B Ke- 
jyake, Tak Kak Ip HaIMYMH TOOMAbIX DepwoyMyeckux CoKpalleHuu Nane- 
Bal Macca HepexoOUT B BeHajiaTHuepcTHylo KumKy. Hpome Toro, OnarofapA 
yuacTHio CHMHaTH4eCKOrO HepBa B TepsBol dbase uMenapenwA H3MeHAIOTCH 
HIpOLOMKUTENBHOCTh HW PUTM CeKpellMH: OHA CTAHOBHTCA PacTHHYTOM BO Bpe- 
MeHH H Gomee paBHomMepnol. BosmoxnHo, pH 9TOM yBemH4MBaeTCA H OOmTee 
KOJHYCCTBO COKAa. 

OTH OMBbITH ee pas MOATBeEpKAawWT UPHHWMM cuHeprMyeckoro encTBMA 
WapacHMmaTiyeckoro M CHMMaTH4eCKOrO HepBOB Kak CeKpeTOPHEIX HepBOB 
nwa sKeryoka. Vsyyad p3aimMooTHOMmeHHA OnyKAaloMero HU CHMNaTHyecKoro 
HEPBOB B CeKPCTOPHO! WeATeABHOCTH NOWKeTYOUHOM weNe3sbl, MBI pM 
K aHalOrv4uHbim BhIBOAaM (Tponnkas, 1954). 

BosunkaeT BONpOc O MeXaHM3Max, KOTOpPble BKIIOUAIOT CUMMaTHyeckKHe 
Hepsi. [lepsie OUbTH WIA pemeHuA TOM MpoOAeMbI OLIIM WpoBesenbi Ha TO- 
KeyHOUNOn sKenese. Eme bp 1949 r. A. B. Conosbespmm 61110 ycTaHoBseno, 
YTO 9PLOTOKCHH 3HauHTeMbHO YMeHbUIaeT CeKPeMIO NOJVKeAYOUHON MKeTe3bl 
Wa COJAHAYIO KHCHOTY. OTHM TOKaZblBasOCh yyacTMe CiMMaTHYeCKOrO Hepsa 
B CCKPCIMM MankpeaTiyeckoro COKa B OTBCT Ha BBeAeHHEe KUCIOTH B Beray- 
yaTunepeTiyl KumKy. B fanbuelimem Onl10 MOKa3aHO, 4TO ZproToOKCHH 
Hapasusyer welicrsue WH cekpeTuita, KOTOpLIM, MO-BHy_MMOMy, BO3sbyHaeT 
OKONYAHHA CHMMaTHYeCKOrO HepBa B COCYAUCTEIX cTeHKax. /kevicTBUTeJIbHO, 
BBeeHHe HOBOKAHHA B KPOBAHOE PyCIO C WeIbwW UapatH30BaTb pewelTropioe 
Tose COCy{OB CHIGKANO eiicrBuc ceKpeTiHna (Cososbes u Tponnmkaa, 1997). 

37 aiupre copnayator c qannpian O. Ul. Aitpanerpanya u O. P. Onucko 
(1954), tTokasaBUINx, 4TO BBCAeHHe cekpeTHHa B COCYB M307NpoBaHoro 
KYCKA KHMeHWKa, CBA3aHHOTO C OPpraHA3MOM TOJbKO HepBubiMH MpoBOHH- 
KaMH, BLIZh[BaeT YCHIeHNe CeKPeIMM WOWKeTyHOUNOM wWeWesHl. 

Hamu jaunsie 0 pow CHMMaTHueCKHX HepBOB B peryALMM CeKpeTOpHoli 
TeATeMPHOCTH HKeAYAKA MU MOWKeTYLOTHON KeNesbl HAXOLAT B NOCHE Hee BpeMA 
TonTReEpKTCHHe B MccHe_OBaHHAX Jpyrux apropos (barypase, Jlaremmyse 
1 Hunowaena, 1957; Hunudoposckas, 1997). 

He menee cnopubim ABAAeTCA BOMNpOC O TOPMOSAIEM CCK peiliio H MOTOPMKYy 
KEI YHOUWHO-KMINCUHOrO TpakTa AeMcCTBUM Onyxaomero Heppa. B 1894 r. 
Bp xadopatopun VW. I. Masxosa B. P. Yimakos noka3ai BOOCTPOM OBITe Ha CO- 
Gakax Hanuuue B CocTaBe Oy TalONINX HEPBOB CeK peTOPHO-3a fe pKMBAIOUIMX 
BOTOKON JIA KeryyKa. TOpMokeHne ceKpenuu OKAsaOCh BO3MOMHEIM MOMY- 
WUTh UP BBECHHN BHATHTeIbUBIX [03 aATleTMIXOAMHOMOOOHDIX BeIeCTB, 
BOCIIPON3BOAAMHX CHIbiHoe BOsOyKeHne OnyKMalomero HepBa. Topmomenne 
CeKpelHH Ip BBeAeHUM OOMbINIMX 103 KapOoxomHHa HaGmojlad B Haitell wab0- 
patopun JI. UA. [[punsaninnos (1954). : 

(akTbI, CBINeTeECTBYIONINe O TOPMOSHIIeM ceKpellHio HOW KeyOUNON 
Kees jlelicTBuH Onyeqalomero Heppa, OoTee MHOLOUNCIeHHEI (Ilapsos, 
1888; Kyapesennuiit, 1890; Nonenscxuit, 1896; Mert, 1889). 

Takum o6pa30m, yxe 13 0O30pa AMTepaTypH CaetyeT, UTO MOAyyeHNe TOP- 
Mo3Horo adbekTra pu pasiqpaxkenuu Oywqaiowero Heppa HecpaBHeHHo 
nerye OCYUUCTBUTh HO OTHOMIEHMIO K MOA Key ROUHOn mesese, FEM K HKeTYAKY. 

ro Haulio noyTBepwKyenhe B HauwX IKCMepHMeHTax Ha COKHOOTICpu- 
POBaHHOM ?KHBOTIIOM, MMeBINeEM JKC YOUKM Ul BLIBETEHHHIM MpOTOK Mosmely- 
nounoit sxexe3Et (Conospes a Matpocosa, 1954). borbmme fo3st KapOoxommHa 
SHAYHTCIbHO CHa cekpeliio MankpeaTHyueckoro COKka HM CpaBHUTeJIbHO 
HeEMHOrO +KeJyTOUHOrO. 

Hak yKa3nlpaloch BLIINe, BBeeHHe KapOOxXOHHa BBIshBAeT TAKE TOP- 
MOSKCHHE JBIOKCHHH +KeyaKa, HO AMMIb Ha {-—2-i1 munyTe HM Ha MaJlOon KpH- 
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Bu3He, rae Goubme NpescTaBsleHn OuyKaOMMi HepB. ITO ABIEHHe COOTBET- 
cTByeT Tak Ha3binaeMoMy pelenmTHBHOMY paccuabienHio jKeyAKa, OMHCaH- 
nomy Kennenom u Jin6om (Cannon a. Lieb, 1911). dro paccuaOnenne HacTy- 
aeT B Hayase eH. 

Jio cux nop peyb mia 06 o6nimx IpHHWHNaxX HepBHO-TyMOpadbHBIX pery- 
AAMM OpraHoB UMMeBapeHuA HW yuacTun B 9TOM peryuAnuU NepndepwyecKkux 
HepBHHXx oOpas0BaHul. OnnoppemeHHo B Hameii nabopaTopun 6bIM Inpeji- 
NpMHATEI UCCeqOBAaHvA KOPTHKAIbHOH peryiAnun cekpeTOopHOoK HW ABura- 
TCJIbHOH JCATCAbHOCTH MHeTylKa (Marpocoza, 1955) u TOW KeTYTOUHOM 7Ke- 
nesn (TpongKaa). 

IIpouspoqusach vKCTHpHaHA WpeMOTOPHHIX 30H KOphI GoubMNX HoIy- 
WapHii TOHOBHOTO MOsra, KOTOPHe, HO HUTepAaTYPHBIM AHHBIM, HMCIOT OT- 
HoWMeHHe K peryAAWMH WexTeABHOCTH OpraHOB umespapenua (bextepes ii 
MucaascKuii, 1889; Watts a. Fulton, 1934; Penfield a. Rasmussen, 1950, 
HM Ap.). Jj1A KOHTPONA yAaIANHCh OAMHAKOBHIE HO pasMepaM HM rayOnHe n0- 
BpexkWeHHA y4acTKH B BaTBOUHOH OOmacTH. BLAM BHABIeEHDI cnemudiyue- 
cKue IA NoBpexfeHHA MpeMOTOPHOHM 3OHBI KOpbl 6onbuinx NorywapHu M3- 
MeHCHHA CeKpelHH Ke yHOUKOB nowKeryqounon xKeresbh. OqHaKO 9TH H3- 
M@HCHHA BHIABIANMCh TOIBKO Hocie THKBYAANMM pasuTpis HapymieHHn, 
BHI3BAHHHIX OUepanvelt, KOTOpHe BbIpAKaINCh B peskux H BONHOOO pasHbx 
Kone6GaHMAx cexpenun. Ylomumo oToro, JKCTUpPHALHA TpeMOTOPHOHM 30HEI 
yckopaaa mponece aTpopun TOMPKETYLOWHON eNe3bl. 

MeToqHKH UM38yYeHHA j[eATeNDHOCTH OpraHoB HMeBApeHHA, a TakKe 
HOBLIC JaHHble OTHOCMTEIbHO yuacTuA HePBHOM CHCTeEMBI B peryAUNH paoorTH 
QTHX OPraHoOB ObLIM MCHONb3IOBANEI TWA aHaJHsa H3mMeHeHhii, HacCTyvaBmAXx 
Up pa3siw4uHHx MaTOOrnyecKUx BO3seUCTBUAX Ha OpraHu3aM. 7 

Ji. VU. [isunannnos B Teyvenuve HECKONDKUX MOCHCANUX TCT paspa6aTHBaer 
npoOsemy 9KCHepMMeHTaIbHOrO TacTpHTa. U3 mnurepatypbl u3BecTHO, TO 
Mala KPHBH3Ha WKenyAKa CcHaIbHee, UeM Gombman, WopakaeTcA PakKOM ii 
ASBEHIIMM MpomeccamH, OHOBpeMeHHO Mada KPHBIUsHa cTpanaeT ChabHee 
HM Up OKOraX, BLISBAHHHIX KMCIOTAMM (Maat, 1949). : 

B nameit paSore skcnepuMenTaIbHbIi racTpHT BHIBLIBAICA WyTeM Opome- 
HHA KeTYLKAa BOLO TeMMepary ph 65°, uTO NpHBOANAO K BOBHUKHOBEHHIO py NkK- 
[WHONAIbUBIX PAaCCTPOUCTB, BbIPAKaBMIMXCA B PBOTC, OTKAC OT TINDIM, HCTO- 
LCHHM HKMBOTHIIX, MOMBICHUM CIH3H B HKeTyIOUHOM COKE, ur. 1. bao o6na- 
pyxKeno, UTO N3MeHCIMA CekKperuit Ha Masloii KpuBHsHe Ooec BNayNTeI bb, 
YeM Ja OOADINOI, H IPH COBEPMIEHHO OJMHAKOBHIX YCTOBUAX OULITOB y pasaH4- 
HbIX FKHBOTHLIX BhIPAKeHE HeoAMHAkoBO. Y OWHNX co6ak OHH MpoABAATNCh 
B YCHICHHM ceKpennn, y Apyrux — B TOpMOKeHNMIT, Tockonubky pit BBese- 
HUH rictaMiuna, KOTOpbI, Cormacno HamiHM auvHyIM (Conoppes, 1953), Meli- 
CTBYCT HelocpeyCTBeHHO Ha sHeNeBUCTHI allmapaT #elyikKa, HOWOOHBIX pa3- 
IMUM MexKLYy HKeTyOUKaMH OOHapyAKeHo He 6n0 H, HAaOCbopoT, aTH pasINIuA 
HaOmOsaINch Tp BBeKeCHHN KapOoxoaMna, MbI WonaraeM, YTO CCKPeTOPHHTC 
H3MCHCHHA UMeIOoT pedseKTOpHyto Upiposy, a He CBAsANDI C noparke eM 
KENCBICTOrO alMapatTa *HeyAKa. 

Hakone, B CooTBeTCTBHN ¢C OOMNIIM HallpaBseHHeM pa6or MNCTHTyTa Nata 
ga6$opaTopuvA 3anlimaeTcAH W3yyeHnem eucTBHA HOHM3SIpyomNx o6syuennit 
na opranusm (Conoqknna, Conoppes). 

MuHOro"HCHCHHDIMH HCCAeLOBAHKAMM yCTAHOBIeNO, YTO OHM M3 BeyINs 
CHMHTOMOB wyyeBoit Gone3sHH ABIAeTCA Hapywenue PYHKUMH weayROwHo- 
KumeuHoro TpakTta. MexaHi3m 3THX HapymeHNii, 10-BHAMMOMY, BeECbMa COIK- 
Hit, Pacnonarah MeTOMUKOM JByX H301NpOBaHHEIX *KeTYyOIKOB, MBI NOMbI- 
TAIHCh yCTAaHOBUTb PpOJIb cCIMHaTHueckoM WH TapachmnaTHyeckolt HepBHO! 
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CHCTeMBI B HaTorevese sy4yeporo HOPwKEHMA Relyoqka. Hamu nabmonenna 
NOTTBE PUI A3BeCTHLIHY M3 IMTepaTypbi Pak, TO npn m1060M cnocobe obuy- 
TCHUA BOSHUKAIOT BONHOOOpPAasHble H3MeHeHHA CeKpeuA *KeYNOUHOrO coKa. 
Ognako xXapaktep u3menenmii CEKPCHWH H301MPOBaHHBIX %KETYNOUKOB Haxo- 
AHTCA B 3ABMCMMOCTH OT XapakTepa Waveppannn. lnapyok npuuunoli Hapyine- 
HHM CeKpeTOpHoit, a TAKKE MOTOPHOK TeaTebHocTH *KeNYTKAa Ha OCHOBAHAH 
OTUX JJAHHEIX MBI CUMTAeM H3MeHEHHe Py HKWMOHaIbHOrO COCTOAHHA O1y7Kato- 
mero HepBa, 4TO UpMBOAMT K Hapymennio B3aMMOMCHCTBUA MeKRY CUMMaTu- 
weCKOW HM NapacaMMaruyeckow cuctemamu (Conogkuna, 1957). 

M3sectuo, uto MOHH3Npylomve OOMyYeHUA BEIBELIBAIOT rayOokve u3MenennaA 
Heuenu. Menee xpyrux pynnnumii M3yYCHO *KeTYeBLIAeIeHHe pu wyyeroit 60- 
ne3uu (Ycneuckuit, 1957; Ilonkos, 1957). To namum IpejBapuTeIbHbIM Ha- 
Ouroqennam (H. A. Conosses) o6mee PCHTreHOBCKOe OO1y4eHMe puBeO 
K BOJLHOOOpa3sHhIM KoneOaHHAM BLIXOa Ke B ABeHaAMaTAnepcTHyio KMMKy. 
B reyentue nmepsoro MCCATa Wocae OOyYeHUA UMeNO MeCTO CHMMKeHHe ypoBna 
CCK PeCHMH B ee CIOmHOpepmexTopHoli pase. B qanbueiimem Konuaecrro KET 
cTalo mocTrenenHo yBelmunpateca. B BEIBOAMMOM sKeTUH 3HAYMTeIBHO yBe- 
AMIUTACh KOHMenTpagua Ounupy6una. Ha6monenua npogonmmasrca. 

- Tako, xpyr BOMPOCOB, KOTOPHIMM B MOCHeHee BPeMA 3aHMMaNach Jla6o- 
PaTOopua Pu3sveonornn TMumeBba peuna, | 
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ARAHEMUAH HAY RK CCccpP 
TPYAbI HHCTHTYTA OM3HO.10OPHH wm. V1. M1. MABJIOBA, tr. VIII, 1959 


0CY(MCTBHIE WM IMWEBbIE YCJIOBHBIE PE®JIEKCBI TOCIE 
KACTPAIMM 


T. C. COTHHYEHKO 


(TadopaTopHa MHTeporenTHBHEIX ycTOBHBIX pediekcos. 3asenyiouni — 
3. I. Aiipanerpann) 


B paoore M. K. Terposoit (1936), usyyanmeit pauanne KacTpalun Ha BEIC- 
Uly!0 HEPBHY!O WeATeAbHOCTE Cobak, ObIN0 OOHapyKeHO, uTO cnyctaA 2—3 ne- 
AeIH MOCIe KactTpalwu HacTylaeT oca6Menue Bos6yAuTeABHO TOPMO3HOH 
@YHKQHH Kop GoubMmHx HOymapHi, ocobeHHo nocuenneit, PactopMaKn- 
BaloTCA jHphepenHpoBkKU, yralieHve ycAOBHBIX ped@ileKcosB ocymecTBAReTcA 
c 6o1bmIuM Tpyyom. Ilepnoan yxymmenna AeCATEIBHOCTH KOPH OONbMIMX NoTy- 
Mapu CMeHAINCL NepuosaMu yayomenna — ABJeHHe, HasBaHHoe M. H. Ierpo- 
BOH TupKyApHocTbw. Haxonen, M. K. Iletpopa noka3ana, uro ocna6anennan 
KacTpallueH WU TPyYAHEIMH HepBHBIMU sanayamn H€PBHaA CHCTeMa *KHBOTHOTO 
OOHAaPy+KHBAeT PasHOOOpasHHe OTKNOHCHUA OT HOPMEI B BUe NaTosornyeckoii 
HHEPTHOCTH, MaTOJOTMYeCKOH B3PLIBYATOCTU, XPOHMeCcKol yIbTpanlapanoxk- 
CaIbHOCTH MT. A. Cyskqenna 0 cocTOAHHH BEICMe; HepBHOH lexTesbHOCTH 
*KUBOTHOFO OCHOBBIBAIMCh Ha MOKasaHHAX CONHO sKeETe3H. Mexny tem 
PAR padoT faeT HeKOTOpbIe yKa3aHHA Ha TO, 4TO COCYJIMCTaA cucTeMa MOMmeT 
CAYHUTH JTYWUUM WOKAZaTeeM WOCTKACTPaMOHHEIX CABYTOB, YeM CJIOH- 
Haw iKewe3a. B stoi cBa3sn commemcs Ha paootu A. B. Punenp (1941), 
9. Il. Aiipanetpanna u E. @. KppixanoscKoit (1947), VW. M. Denb6epb6aym 
(1954) u ap. Apropr noka3zanu, 470 X€MOpellelTOPL! COCYMCTON cTenKH O6sa- 
AatOT BHICOKOM YYBCTBUTEIbHOCThIO K TOpMOHaJbHbIM pas paxxHTeAM, B ¥acT- 
HOCTH K MOJIOBbIM TOpMouaM. Wnaye ropopa, Tonye cocynounurareseii 3 HopMe 
BO MHLOTOM OlpejedHeTCH JI@HTCAbHOCTbhIO 7KENe3 BHYTpeHHeH cekpenun. Io- 
vTOMY Hao MOJarath, YTO BHe3alHOe H MOAHOe yaeHHe NONOBLIX jKETe3 
(kKacTpanua) fomKHa c ocoboi cHnoii OTPpa3sHTbCA Wa COocyANCTOI cucTeMe. 

Mayuenne pow sKenes Buytpenneli ceKpelqun B perynAMN cocyyzuctoro 
TOHyca Obl10 MpoBpeyzeno B YKpanuckom HHCTHTYTe IKCIEPUMeUTaIbuoli DH- 
AOKPHHOOPM PAOM CoTpyAuNKOB (Baiiep, Bapraneros, Kanmerkosa v ip., 
1947). Anropnt oGnapysxnaN, uTO B pesybTaTe HWapywenuuA 9In,OKpPUIIHOTO 
alltapaTa NOABIAeCTCH CTOHKOC NOBBIMICHHe KPOBAHOTO JaBneHHnA — runep- 
TOHMA SMAOKPHHHOrO Npoucxomycuna. Bb. A. Bapranerorsim, K. M. Kanmii- 
KoBoH uw A. Jl. Cygakosoit (1955) u3yuanucn YCNOBHOpePJeKTOPHble CITONHO- 
OTACIUTCAPHbIE MW BasOMOTOPHble peakKHH B HOpMe Hf Mocue KactTpamunu. On- 
HaKO B CBA3H C HeIIpaBHIbHOil MOCTAaHOBKO! ONBbITOB, 10 Ipu3HaHHW CaMux 
AbTOPOB, Y *#HBOTHBIX 3aONTO AO KacTpalMM BOSHUKIH HeBposHi. 

sadary Hamero MCCleqOBaHHA BXOAMIO WpociequTh usMeHeHMe BEC- 
WleH HepBHO FeATeAbNOCTH Hp KacTpaluu NO WoKasaTesyAM CAWHHBIX HM CO- 
CYAMCTHIX YCHOBHHIX pePieKkcoB, OOpasoBaHHbIx Ha 9KCTepo- Hu WHTe pollen- 
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cMBHBIe CMPHabl y coOaK C OpeseeHHEIM THOM HepBHol cuctembl. Ilpu sToM 
WIA ollpeneneHnad riyOMHb HW xXapakTepa HapyMeHnl pestoraraioch mpo- 
3eCTH PAN PYHKWMOHATbUEIX 1po6 NO CHIOHHOM MeTOUKE. 


IlonyyeHHble pesyibTaTbl 


B 7anHoM cooOmenHu U3sIOKeHE PaKTH, NOMYYeHHBIe Ha TPeX cobakax — 
ommoii camKe (OabMa) M AByX CaMI\ax (Tuma u Jinxer). 

IipenpaputenbHo pH TOMOMIM CIIOHHOM MeTOAMKM OHIO UpoBeseHo HCIIbI~ 
fave THNOB HEpBHOM CMCTeMBI MOMOMEITHEIX HKMBOTHHX B Wpedetar, peKomMeH- 
WOBaHHEIX «COKPAaMeHHBIM CTAaHAapTOM ucuntranuiy (Matopos nu Tpomnxnn, 
1952). 

[ipopeyennpe MCHEITaHHA Ha CHTy, ypaBHoBellleHHocTh HW MOABHKHOCTE 
HEPBHEIX Mpoweccos NosBOAMAM CHeAyIOuIMM o6pa30M OXapakTepH3o0BaTh THIIbI 
HEPBHOM JeATeAbHOCTH MO/OMLITHBIX co6ak: THMKa — CHJIbHEIM, HeypaBHo- 
BeIeHHH, c UupeoOsayanvem BosbyaHTenbHOrO Mporecca Hay TOPMO3HBIM, 
MaONOIBWKHEI; OibMa — cHaOaH BapHallMA CHIbHOTO THHA, Hey paBHo- 
pemieHHad, Cc MpeoOsagqanvem BosbyfuTeIbHOrO NWporecca Hat TOPMO3HBbIM, 
co cna6om MOABHAKHOCTHIO HEPBHEIX MpoOreccos, TloKek — CHibHaA BapHalluA 
cna6oro THMa, C XOpomeii NOABMWKHOCTbIO HEPBHEIX MWpomleccos. 

Ilocae oupewenenna THIOB HepBHOM CHCTeMbI cobak cTepeoTHN MWHMeBbIXx 
YCIOBHHX pepueKcoB Obly BpeMeHHO OTMeHeH H SKHBOTHHIe IpHy4aIUcb Jle- 
KaTb HeMOIBMKHO C NPHBASAaHHbIM ieru3sMorpapomM Hamel MORUpNKaLME 
(Bapxynaposa, 1904), TepMoyomM AIH TeMuepaTyPHOTO pasypaxkeHnd W MaH- 
sKETKOM [IA perucTpanul AEHxXaTebHbIX BWKeHHH. 

Benex 3a WoAyYeHMeM HyJleBoOu WieTH3MOrpaMMH! HW yranieHvem neiicTBuHx 
HHAUdde pexTHEIX pasipaxkuTereH MBI Nepenlin K oO6pasoBaHMlo cTepeoTuna 
COCYNUCTHX YCJOBHEIX peP@AeKCOB, AIA Vero WHMpde pewTHHIU pa3sipasKuTedb 
Bn Teyenve 5 cek. WeiicTBOBa U30NNpOBaHHO, 3aTeM B TedeHHe 25 cek. B CO- 
ueTAHHM C TeHMOBbIM paspaxennem (-++48°). Hocne oOpas0BaHHA M yKpelle- 
HUA yCNOBHOTO cocysopacimMpAtonlero ped@yekca yCNOBHBIM pa3parkuTelb 
IIPUMeHAJICA C OTCTABIeHHeM Ha 20 cek. HW NOWKpelIANCH TeNIOM TocweqHMe 
10 ceK. | 

Ycnopubie paskpaxkuTenn aspecosalnch K CAYXOBOMY (TOH THONO7KMTCIIb- 
Hb HW TOH WudpepeHUMpoBROUNbIh), WHTepOwenTHBHOMY (puTMuyecKkoe pactA- 
*KEHMe TCTIM TOUKOTO KuWICIBHKa ¢ CHoil 40 MM pT. cr.) H KomuOMY (KacamKa) 
alanH3aTopaM. YkKpenHB CTepeoTHM COCYAMCTHIX  YCAOBNBIX pedsekcos, 
MEI BOCCTAHOBHM UMeIomMiicA y coOak CTepeOTHI NMMeBLMX YCOBNDIX ped- 
NeKCOB, B KOTOPSIi BXOAMAM CleAyiouMe pasAparKUTeAN: SBOHOR, MeTPOHOM 
c uactoTon 120 yaapoB B MMHYTY (1onomTeNbHDI) Hw OO yqapoB B MUnyTy 
(qudpepenuMpoBOyHbtii), CBET geKTpHaecCKOH WauMOUKH 40 bt. 

ONEITH NpoBOAMINCh B Cefyloulem DOpATKe: B OAM H TOT Ae OMbI THI 
Welth Chatala HCCeFOBAICH CTepeOTHM COCYAMCTHIX YCTOBUDIX pe@sekcos, 
3aTOM COOaKa CHUMaach CO CTaHKa, YBOAMIACH B MpewKamMepy. Yepes neckObKO 
MHIyT COOaka BOSBPAalalach B KamMepy UW HAyMHAICA OMIT C HWE BLIM CTe peo- 
rutiom. [lepeksuouenne C Ofuoro cTepeoTnia Ha Apyroit wpowucxopi10 OLicTpo 
Ho He BULIZLIBaIO HUKakMX HeBpOTHYeCKHX ABIEHMM. B treyenne 2—3 Hefenb 
9TH [Ibe CHCTEMEL ped@leKCOB TpeHHpoBaHCh BMeCTe. 

Y6euBUINCh B MPOUHOCTH YCAOBHEIX pePMeKCOB, MEI MpPOHsBeTH KacTpa- 
mui. Y camMIoB OMHOMOMeHTHO YyaJlAHCh o6a ceMeHHMKa MW TpHhieKartlee 
cocyucToe ciueTeHwe, y CaMKH — o6a AWUHMKA. 

B revenue nepprx 10—30 ane Mocle KacTpalun HeIb3A 60 OTMeTHTE 
KAKHX-NHO0 H3MeHeHHit B XapakTepe YCAOBHEIX MU GesyCOBHEIX CIONHBIX ped- 
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aekcos. Mexny tem cocygznctan. KubdepeHunposka ye B aTOT HepHoy, oKa- 
3atach pacTOpMoxeHHol, Takum o6pazom, B NepBble Ke ONBITHbIe AHM Doce 
KacTpaqun oOnapyKnAoch pasimine LoKasannii COCTOAHHA BbICIIeH HepBHOi 
ACATEIBHOCTH, NOUYYeHHEX C PasHBIx adpektopos. YcaoRHO pediek- 
TOPHHeC COCYAORBHTaTeNbBH Be peakKRuM OKaZza TUCE 
Oonmee 4YBCTBUTCHBHEMH kK HEPBHO-ryMOPaAbAHM 
CHBUraAM, BHSBA@&HHEHM KacTpanuenw, em cRUWHOOT 
MeNtuTeaAbuye. ye’ oa tA a 

B janbueitmem Habm0nanoce HapacTaHve BeNMIHAH YCNOBHHX CNIOHHHX 
pepaexcos. Y Tumxu ator Upomecc HayaJicA MecAN cilycTA nocue KacTpa- 
HMM MW IMIMICH YeThIpe ONTHHX WuA. Satem ycroBanie CJHOHHBIe pedseccu 
HOCTCNeHHO YMeHbIIMIMCh H Yepes CHemylomme “weTbIpe THA CHH3HIUCh BBO 
HO CpaBHeHnuio C HopMow. Y QAbMBI Nocie HepHona BhICOKUX YCIOBHEIX NiMIe- 
BHX pePseKCoB, AIMBOIerOCA ONMH MecaAn u WeCATh THEM, yClopHbe pedreKkcH 
38 Hefemt0 RepHYAMCh K HOpMe, 3aTeM CHbHO NOonUsHANCH. Y. Jimkeka dasa 
HOBBMIIEHHEX YCOBHEX pediekcos qaMaach 2 HeveIH, Raee Tako sxe Mepnor 
BpeMeCHH ‘ped@ekchl :-epwaauch Ha HOPMAaJIbHOM BBICOTe, 3aTeM HacTynuaa 
daza yrnetenna, Peg: | | | 

Bo BpemaA a3it DOBHMeHHON KOPKOBOM BO3sOyAHMOCTH — BEICOKHX CIOH- 
HBIX YCIOBHHX pepleKcos — ocoGeHHo Bospoc YCJOBHHM pediekc Ha crab 





mer rie Onur N 107 42191955 
_— (HaKanyne kactpanun) 





ge RS TIpogon- | 





Hopan-} ° MUTE b- | Benn- 
KOBBIA ° HOCTb w30-| una | Bexnanza 
pte: i week JN ponan- | ycnos-| Gesycnop- |_ 
Poeun | nena | NOMOREN Pasnpar | wore ach ‘oro wore cm>| 7 a esaune 
sce 2. YCHORHOTO) Jenca | HHA Ba 
paanpa- | eee | ee AG cen. 
*HUTEIA (B Cex.) 
15 4.33 m. | 207 |3ponoxk |... 20 AT 175 = 
15 4, 36 Mm. 105 |IMyoo, 2 2 2... 20 41 175 —~ 
15 uy. 39 m, 85 |Ceer ...... 20 19 165 — 
15 4. 42 m. 74 IMgu «wwe. 20 12 — —~ 
15 gq, 45 mM. 208 j3poHok ..... 20 20 165 —_ 
mek Onpit M 112 7 11 1955 
(docne Kacrpanun) 
16 g. 03 Mm. 110 |8poHok ....., 20 40 155 — 
16 4. 06 M. YO iMyoo, . 2 2... 20 4S 155 — 
16 y. O09 mM. 79 \Cper . . 2... 20 39 150 — 
{6 4, 12 M. 218 Me 2. ww, 20 8 — Jler. 
l6 4, 15 M, {11 jS8ponon . 1... 2() 52 135 — 
Al*ker Onpir N 118 19 V 1955 
15 a. 18 Mm. 336 |3BOHOK ... . | 20 13 130 — 
fo a 2t Mo. 105 |My, 2 2 2 2. et) 20 6 105 Ect ¢ ono3qaHnem 
| Ha 5 CeK. 
15 a. 24 M. 206 |CBper .....,. 20) { — He ect, cxyanut. 
15 4. 27 M. 134 |Mgu . ww. 20 0 — Jler Ha OOK. 
15 gq, 30 M. 337 |SBOHOK ... . . 20 0 — Betan, CKYRUT, 


fenaeT NOubTKH 
COHWIM, He ect. 
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a3pakuTenb — cBeT (OMbITHI NoNe 107 wn 112). B dhase yrueTeHHA BCe yc- 
OBHBIe pedAeKCHI paBHO TepAIM B CBOeM BeMUMHe, Kak IPH HapkoTHyccKon 
ase (ont Ne 118). WM 8 ror mw Apyrom MepMoE MOryT HMeTb MECTO OTKA3EI OT 
ofKopMa M KoneOaHHA B BeJIMYHHAX YCIOBHEIX pedeKcos. | 

BosunkaeT BOMpoc, ABIAeTCA IM AByPasHoe M3aMeHeHHe KOPKOBOH BO3- 
yHMMOCTH CJle{CTBHeM KacTpalMH WH OHO MOMKeT OOHAPYHUTLCA H TPH 
SMeCHEHHM CeKpenuM ApyrMX SHAOKPHHABIX Mewes. — 

O6paiaich K AMTepaTyPHHIM AaHHbIM, MO7KHO BuUaeTh, 4TO ABypasHoe 
aMeHeHue BOB>yAMMOCTH KOPKOBEIX KieTOK Ono oOHapyKeHo B. M. Sapa-— 





\ { 
' va thay ,hea t 44 reaebet ace Ak 2 h ' fe 25 i: : ¢ J A : ; ' 1 } ' i t AF 
. : a 1 H t . baby ; J a 


Puc. 1. Mneptuocth cocyAMcThx peakiiuii Ipu JelicTBun Aud- 
depeHyupoBku — TOHA. Onnt 9 III 1955, co6aka JubMa. 


Ceepxy ¢xusa: MeTHsMOrpamMMa, OTMeTKA YCHOBHOTO PaspaKeHHA, OTMETKA 
GesycnOBHOrO passparxKeHHA; OTMeTKA BPCMCHH (2 ceK.), HbIxaHHe. 


jopckuM u ap. (1920, 1928) — pw cKapMiuBaHHu coGakaM THpeonyHHa, 
M. M. Kapumoso# (1954) — mpm yqanenum y DOMONHTHHX *KMBOTHBIX Halt 
roveqHuKos, I. H. [pndurnosoit (1936) u A. 10. Usaeprunon (1947) — upu 
3BeeHHM CoOaKkaM ajipenanuna, B. I’. bapanosnm, C. I. Usmmunoit un E. H. Cre- 
yaHcKolt (1948) — B MOMCHT BEIXOa JKUBOTHEIX M3 COCTOAHMA FHMOTAMKeMHH, 
}rctola MOoKHO 3aKMIOGNTh O eMHOOOpa3sHM KOpKOBOH peakMN MpM pas- 
[MUHLIX TOPMOHAJIbHEIX u3sMeHeHuAX. B vem TpHanna Tako Hecnenupu4HocTH? 

[lo-BuyquMOMy, IpH4uwHa COCTOHT B TOM, 4TO peaKIMA KOPKOBHIX KTeTOR 
Ip pe3KOM H3MeHeHMM CojepKaHHA TOPMOHOB B OpraHi3mMe — 9TO mpevsKye 
cero peakiwA Ha HeOATaroupunaATHHe yCUOBH A. Ona ompe- 
je1AHeTCH, BO-I€pBhIX, 3HAUMTeIbHOCTHIO JTHX HeO61aroupvATHBIX yCJOBMH 
1, BO-BTOPHIX, 3AKOHOMePHOCTAMM JCATEAbHOCTH KOPKOBHX KTeTOR. Onnon 
13 OCHOBHBIX 3aKOHOMepHocTell OTOM MeATeIbHOCTH ABAIOTCH By pa3zHoe 
i3MeHeHHe BosOyAMMoCcTH (Mepexoy K TOPMO3HOMY COCTOAHMIO yepes COCTOABHE 
IOBLIMeHHOM Bos6yuumMocTH), GonbuIaA XpyMKOCTb Upowecca BHYyTpeHHero 
‘OpMO*KeHUA 110 CpaBHeHHIO C Mpoleccom BOSOYKMeHHA, BalpefeubHoe TOP- 
“omenne, rHIHOTHYeCKHe dash UT. J. 

Ilocne KacTpallwH OHOBpeMeHHO C MOABIeHHEM KomeOaHHii KOPKOBOK 
3030YRHIMOCTH, OOHapyKHBAeMbIMM TPH TOMO CJMOHHBIX YCJOBHEIX ped- 
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a se tt 


7TeCKCOB, UMeIM MeCTO CABHTH B peakIMAX Ccocyyos. B cocynuctTom otsete 
PAX paslpaxKuTeteli — ycNoBHEx (TOH NOJOKMTEILHBIM, KacalKa UW TO 
OTPHaTeIbHH), a TakxKe Ha GesyCIOBHHIt pa3sqpaxuTenb — Teno DOABI 
ach HHEPTHOCTH, T. e. COCYAL pacMIMpANNCh M OCTaBaIHCE pacminpe! 
HBIMM B TeyeHue 2—4 mun. u Aonee (puc. 1). 

Vnorga uHepruocts cocyauctsx peakKWHH IpoABAANach B dase obpa: 
HOTO Cy?KeHUA COCYAOB, T. €. B MOMCHT BO3BpalleHHA pacmIMpeHHHX cc 





Puc. 2. WUneptuocts cocyyuctHx peakunit B dase cyenua cocyfos. Onnt 25 II 1955 
coOaka OJIbMa. 


T+ — TOH nono KUTeNbHHK, KH — KacaKa, T- — TOH oOTpularespHh. Octanpypie o603HaueHMA Te Ki 
4TO Ha puc. f 


cyOB B HCxofHOe CocTtosHMe. B Tako ciayyae cyKeHue cocyyoB 3aTArMBa 
HOCb HM yruyOnanoch fo 10—15 muH., Tak 4TO BeCh HOCAeAyOMM oNBIT MO 
MpOHCXOAUTh Ha CyKeCHHBIX DO CpaBHeHMW C HayasOM onmbiTa cocyAax (puc. 2) 

asa MOBLIMeHHOM KOpKoBO Bos6yAuMOCTH Hallina cBoeobpasHoe oTpa 
#KeHHe B peaKIMAX BHyTpeHHero aHanusaTopa. HanomuuM, 4uToO MexaHiye 


AS rary T+ 
IERIE gag 


ledidted . j j aTTeT F HECHT SED EERIE AEE j MATOITATy aa HEE dei higad dpiectigaegt prettily or. dn teed Coheed cf 
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Puce. 3. WUsepanennas cocynnctan peakiynA na MHTCPOUCUTHBHOe pa3sqpaskenne, Tp) 
COXpaneHHH HOPMAaNbUBIX OTHOMICHHM Ha OKCTCPOUENTHBHEIC passqpaxciuaA — TOH To 
NOMUTCHbUBLT H TOH Au@depenmupoBwounst. Ons 8 IIT 1955, cobaka JDK, 


MH — wurepouenTnsHoe pasyparKenne. Octagbuble o6o3HaueHHA Te He, 4TO HA pre. i uw 2. 


cCKkoe pasqpayKeHwe CTeCHKM TOHKOFO KMWeYHHKaA pe3MHOBLIM OasINOHYMKO) 
OnI0 CielaHO CHTHAaJIOM pacmiupeHua cocyyzoB KoHeynocTell. B IepHoy, BbI 
COKUX CJIIOHHEIX pedeKCoB pa3sqpaxKeHve KMINeYNOM UeTAM, UpOUsBoIUMOl 
€ TOM Ke CUNO, CTaNO BHISKIBATh M3sBpallenHylo peakuMw — cyKeHMe Ccocy 
AOB, a MHOra CHelMpPuyecKylo 3amlUTHYy! jiBnratTembuyl peaKnuso. Ip ston 
SKCTEPOLeNTUBHbe pa3si\pakeHvA COXpaHUIH CBoe OODIUHOe ReiicTBHe (puc. 3) 

OnucanHoe ABeHHe UC4esI0 Cpasy WKe IPM YMeHbINeHUM BeMUMNE CJIOH 
HX YyCHOBHEIX pedsekcos. Ilonbitaemca oObxACHUTD NOyYeHHL dak 
Wspecrno, uTo cymeHne CocyqoB, MOMMMO XOOMOBEIX pasiparxKeHUil, More: 
BLI3ZBaTb JOObIe [pyrve Cura, CCIM CHa UX AocTaTouHO BemuKa. Momnc 
peMO1OKHTH, YTO UPH NOBLIMeHHU BosbyAuMOCTH B HepBol dase KacTpa 
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Cocyducmpie U nuupesole ycmosHore pepserchs Noese Kacmpay 


—____ Coryduemue u nuyeone ue’ Pe 


c BCTBH- 
aM. Ha UTO yKasblBaeT yBerndenne CINHOHHDIX YCIOBHBIX a ae pat 
NbHOCTE BHYTpeHHero aHalHsaTopa 3aMeTHO BO3pacTaeT, TO ee P ale 
enue caAN3sncTol KUMeTHNKA npHoOpetaeT HHOe CHOBOE spseneee? ies 
BTUM BLIBhIBAeT MHYIO COCYAMCTY!O peaknmio. Mut He ee eee 

Ha — 
3BeHO BHYTpeHHerO a : 

Th Ha onpesetenHoe eae 
oie Wn ner cae — KoTopoe ABAHeETCA TpH4HHOH ise ena 
ua. Onnako HcuesHOBeHHe an Spee a we) seein 

OBOY 
eHeHHA AuddepeHmuup 
eee yka3bipaeT Ha IipAmMoe yuacTHe B HEM 
49 BRICIINX 9TAKeH HepBHOU ea eat 
35 3a Bce BpeMA HaOJOlenuA HO 
25 Kactpanun (40 6 Mec.) MBI HH pasy 
ne Haomonanw pacTopMakKibalha 
cekpeTopHoHn ude peHIy poBKH. 
Cnenvanbno mpoBpesenHble MCIIETA- 
HUA Ha cHly TOpMosHOrO Mpornecca 








45 
35 
8 25 
i) 








loool 


Q 
123456789 10 A 
ic HHe- 
Puc. 4. OcTpoe IpepbIBHcToc yra- Puae. 9. poe are . 
WeHHe ycJIOBHOrO CIOHHOTO ped- a A pe Alois 
Tpaiun : 
jekca Ha 3BOHOK JO Kac 2) 
(npeprieucman aunua) WM WOCTC Kact- KacTpalun BA eo z 
pain (cnsownasr aunun) y cobak Ka ee A 
Tumka (a), QubMa (6) w /lKeK (6). 
0 — ryie- Haxcdoiti cmoadux — CIIIOHO- 
a tae nee eae Epi spoTiene- oTaeneHne 3aMMHYTY neficrBHnA 
sa a Tae e mest. mK. nuddepeHuuposoiwvoro = =—- paa- 


f{pamutTeJsA. 


He OOHapy KHIM HAKaKOrO yxXyAMeHnA BHYTPeHHeroO TOPMO?KeHMA snes 
crpalun m0 cpaBHeHMIo C HOpMON. Octpoe mpepbisuctoe AecATHKp : 
mener yesOBHoroO pedsekca Ha 3BOHOK MpounTo BO ee cryuaAXx dae 
HILMpoB 
1 uc. 4, a, 6, 6), YaINHeHve AuMMmepe 

yee. 4wem HO Kactpaunu (p ous | 
3 MUI. BI IepakaHO © MCHbIIMM CIOHOOT CANTO DIM apdpeKTom (puc. 5, a, 6, 8) 
€ j e y : 

O xopomeit Konlertpalun TOPMOSHOFO mporecca CBHCTEIbCTBY ee 
HHWEHOBeHHe HOAOKMTCABHON HHAYRINN Tpit oe ee Seer 

uMKu H JI; 
BppemeHaMH y AByxX cobaK 
KUATeCAA, MpPOABIABIMEeCA 
KacT oe Y myx co6ax (TumKa u QubMa) Obita MpousBeena AByCTOpOH 
HAA ponent | CUTHaJIbHOrO 3HaYeHHA aCCOmMMpoBaHHON Mapbt pasape 
seureneit — Myoo H Mgo- Hepemenna oOnapyKusa oe TaKylo +Ke HS 
CHC / Kactpanun (puc. 6, a, 6). 

10 HOULBWZKHOCTb, Kak Hi J{O ! 
= B Rane a ery M. K. Ierposoii, a Tak?Ke B BHICKAsbIBAHMAX VW. I. Tas 
noBa HeoqHoKpaTHO NowepKuBaloch, ITO KacTpalliid HapyllacT B fepByto 
ouepeltb Wpolecc BHYTpeHHero TOPMOWKEHHA: PACTOPMAKMBAIOTCA mudde peu- 
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HHPOBKH, yramenne u nepeseKa OCYINECTBIAIOTCA C OONbMIMM Tpynom. Hes 
06xOjIHMO, OHAaKO, OTMCTUTS, 4TO, HO AaHHbIM M. K. Ierponoii, NOMOOHHIe HE 
PyWenns OM UpucynM mMMBOTHIM HEMOJOABIM, C HEpBHOH CHCTemMoli, ucT¢ 
IleCHHON WpexmectBywmeli tpy; 
HOH HepBHO  jeATenbnocTEK 
Mosogne nu HCHCTONIeCHHLe xy 
ca -, BOTHbIC MOUTH COBCeM He mOC1 
fo 17 1% 2f 23 25 pananu nocae KacTpannn, 
Co6aku, ta KOTOpLIX MBI po 
BemM padoty, OLIM MonO_DIM 
(3—4 rona), pauece ue nowwep 
, Sy; TaBIUMMUCA KakuM-1u60 dusno 
fF STI H BE HOO BF es JOTHY4eCKUM NCcHeHoBRannAM. Cre 
peoTHH YyCAOBNEIX pedueKcos | 
mpocreweii ero dopme u nerku 
MCUBITAaHMA IH =©6onpenesenus 
iS 0% 17 9 2 23 25 yuna HepBHOW CucTembt 6e3 cm 
“~~ 6oK a TepenanpsAKCHuM, mMpose 
ACHHbIC HAMM, He MOrAM UCTOTMMTI 
a a ae ae 11 13 15 97 19 2f 23 25 HepBHyto CUCTeMy TYOXOMBbITHBID 
cobak. Tlocne xacrpanun pB re. 
Puc. 6. J[Bycroponnas HepeqeIKa CUrHaibHoro YeHHeE HeCKOUbKUX MCCHILCB He 
SHaMCHHA Pasapamuteneii y cobak Tumna (2) poBorusocn, HHKa@KUX HCIBITA. 
JabMa (6) Ao (/) w nocHe (7/7) KacTpauun. HWM, JIMMIb 130 THA B JICHb T10- 
Cnaownaa aunua — Min, npepweucman — Myo. BTOPANCA CTOHKHII, xopouio 3a- 
KpenJeHHbI CTepeoTun, s3aten 
OLIIM MpoBeyeHE Te xe ZerKHe MpooOn, 4To un 70 KacTpanun. CreqopatesbuHo. 
MO*KHO CKasaTb, YO Y MOTOR HX KUBOTHHX C HencrTo.- 
mMmenHol Hepspuodw CHCTeEMOH Hapymeune BHYTpeu- 







“ 











Puc. 7, YubTpallapagqokcanbune OTHOUICEHHA COCYANCTHX ycNOBHEX pedaexcos. 
Onut 13 V 1955, co6aka Dnema. 


O6osHayeHuag te KE, 4TO Ha pue. 1. 


hero TOPMOMeHUA (ecaH CYAHUTL O Hem Ho MauHHOBIOM, 
TotytenHHM ¢C TOMOMmLW CHMWHHO MeE€TORMUKNU) He 
ABAAeCTCH nenpemenunym CH@ERCTBMCM KacTpanun. 

Wubie nokasanna 6a saperucTpHpOBaHl pH ToOMOIN cTepeoTnna 
COCYRMCTEIX yCNOBHEIX pedrexcos. Kar ye TOBOPHIOCh BLIMe, B epsble 7K 
OMLITHDIG TH nocne Kactpaynu COCYANCTaA Au@pepenynpowka onrasanacy 
pacTopMoxxKenHoll. B yanbueiimem 970 ABNeCHMe MO-pasHOMy o6vapysn0ch 
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} NOMOULITHEIX JKUBOTHEIX B 3aBMCHMOCTM OT THNOB HeEpBHOH CcucTeMbI. Oco- 
)eHHO CHJbHOe Hapylienne BHYTpeHweTO TOPMO?KeHHA HabsIOMaNoch y He- 
ypabnobenicnnol H vefocTaTOYNO CHIbHOM JAbMBI. Iipn otcytctbun moso0- 
KUTCNbHOrO YCAOBHOrO pedlekca Au¢depenUNpOBOYHHIL pasAparkKuTeNb CTaI 
3LBLILATb CHILUCe CocCyopacmMpenhe uw yyameHne nyspca. Mnorja pacuin- 
yeHhe COCY/OB NepexoAuso B NocneAoBaTenbuCe cymKenne (pyc. 7). YAbTpa- 
lapayoKCaibuble OTHOMCHUA B CHCTeMe COCYMCTHX YyCNOBUbIX pedIekCOB 
303NMKIN y QIbMbI 2 Mec, CIYYCTA NocNe KacTpanu HM COxpallAAHCh B TeEYeHHE 
3cex 3 MeC., NOKa MpomomKaToch nccueqoBaHNe. BuoBb NOAyepkveM, 4TO awe 
IPH TaKOH CTCHVEHH paccTpolCcTBa BHYTPeHHerO TOPMOKeCHHA B CHiCTemMe COCcy- 
{UCTHIX YCOBHEIX pedueKcoB, Kak BU3SHHKHOBeHMe YJbTpaliapajlokcaubyols 
pasbl, HCIbITaHVA, DpobeneHHbe NO NNMeBOH CAIOHHO-CeKpeTOPHOU MeTOANKe, 
He OOHAPYKHAH HBKAKOTO YXyAWMeHuA TOPMO3HOTO Mponecca No CpaBHeHHto 
> HOpPMOI. 


Bpisoypi 


1. PesyubraTH KacTpaqwu paHbme oOvapyKuBalwTcA B KOPKOBOHM pery- 
HANMM COCYLONBHTaTeMbHOW eAHTeNbHOCTH, 4YeM B peryIAWUN CIOHHO-CeK- 
PETOPHOH lesATCIBHOCTH. 

2. Wamenenne BeIMYNHH yCJIOBHEIX CIIOHHEIX pedmeKcoB Nocwe KacTpa- 
DMM HOCHT ABydasubl XapakTep — CHayata OHH YBeNMUMBAaIOTCA, 3aTeM 
yMeHbIIaloTcA. 

3. Y MONOANIX *KHBOTHEHX C HEMCTOMJeEHHOM HepBHOH CHCTeMOH ocue Ka- 
CTpanyHH He DponcxoAUT NapywieHHA ponecca BHYTpeHHeroO TOPMO?KCHNA, 
eCM CYAMTb O HEM NO AaHHEIM, NONYYeHHEIM UPH NOMOMM CALIOHHOM MeCTOANKH. 
Bmecte C TCM KaCTpanuA HapyWaeT Npolecc BHYTPpeHHCrO TOPMOKeHNA B CH- 
creme COCYAMCTHX YCHOBHEIX pedueKcoB BOIOTh Yo oOpasoBaHuA XpoHHde- 
CKOH yibTpallapawokcanbHon da3Hl. 
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AKAINEMUA HAY K cCCOCP 


TPY bl HHCTHTYTA ®N3HOJIO‘MN um. VM. I. TABJIOBA, r. VHI, 1959 








OY HRIMOHAJIBHOE COCTOAHUE PA3JIMGHBIX OTTEJIOB 
HEPBHOM CHCTEMBI DPM BOJIEBOM TPABME 
WM MPH JYUEBOM TOPAjKEHHMM 


B.C. HEBEJIEBA 
(JIa6opatopusx Helipo-pusnonornyucckHx upobsiem. Sapenyrommii — K. M. BuIKos) 


Ha ocnosaHMn KAUHMYeCKHX HadOmiofeHnit 1 IKCIEPHMeHTAJIBHbIX HCCIe- 
HOBAHHM Ha +KMBOTHIIX yCTAHOBICHO, 4UTO THOKOBOe COCTOHHMe B OpraHusme 
MO?KeT OBITb BbISBAHO CaMLIMH pasHooOpa3sHbIMM BO3elicTBHAMH — omepa- 
THBHDIM BMelIaTeIbCTBOM, TpaBMOil BHYTpeHHUX OpraHoB M KoHe4HOCTEe:, 
BBCJeHHeM B OPraHH3M XHMHUECKHX BelllecTB, JelicTBHeM HOHM3Upylolero 
M3 Y4eHHA, ITEKTPHYeCKUM pas pasKeHHeM HepBOB. | 

PasBuTve I0Ka IpOXo,uT, KaK H3BeCTHO, Be (pasbl — IPeEKTHIbHYIO 
(crayquxa Bos6yafeHHA) H TOpuuAHyto (craqua yrueTenua). Brlpamenuem atoro 
B OpraHH3Me, Kak CuMTAIOT, ABJIHeTCH HepRoHawasbiuoe MOBbILeHHe BereTa- 
THBHbIX H GOMATHYCCKHX peak C MOCIeyOUIMM MonWeKeHHeM. 

Ilpn oObscHeHMIE MaToreHesa MOKa MCCeAOBaTeM CKOHAIOTCH XK pac- 
CMOTpeHHIO TpeX MaKTOPOB, MMeFONIMX OCHOBHOe 3HayeHHe B pa3sBUTHM mMo- 
KOBOrO COCTOAHHA — 9TO TpaBMaTH¥eCKAaA TOKCeMMA, ILasMOKpoBonoTepA 
MH HepBHOo-OomeBOl daktTop. 

BoIbUIMHCTBO OTeYeCTBEHHHX KIMHMEMCTOB HM du3snonoros (Boromozen, 
1937; Bypnenxo, 1938; OpGenu, 1944, 1945, 1946; Acparan, 1945; Iletpos, 
1947, 1957; Banaiiruc, 1948; Bunmescruii, 1950; Badyx, 1953, u ip.) mpu- 
WO K 3aKJOUeHHIO, ITO OCHOBHEIM B pa3sBUTHM WOKa ABAAeETCH HepBHO-pe- 
PIEKTOPHHI MeXaHH3M HM 4TO WOK BOSHUKAeT B pesyAbTaTe apaOMoTHYeCKoro 
COCTOAHHA IWeHTpaJIbHOH HepBHOH CHCTeMBI. 

Xopouwlo H3BeCTHO, 4TO HalleceHHe upe3smepHHIX GomeBHX pasqpaKennii 
UYBCTBUTCAIBHEIM HepBaM, Kak 9TO OblBaeT pH TpaBMaX KOHe4HOCTe;, TpaB- 
MaX BHYTPpeHHHX OpraHoB, ake eCJIM ONM MW He COMpOBOMMAWTCA 3HadNTeb- 
HDIM KpOBOTeYeHHeM, MPMBOAMT K pasBUTHIO TAIKEILIX H3MCHeEHHi CO CTOPOHBI 
HenTpasbuioh HepBHOH cuctempl. UsspectHo tTakeKe, 4TO MOK MOmeT OBITE 
BLIZBaH JIeCKTPMYeCKHM pa3sipaskeHvem adepeHTHbEIX HepBOB, Kora OTCyT- 
CTByeT HellocpeCTBeHHaA TpaBMa M pasMo3;KeHHe TKaHell, B KOTOPHIX OOBLYHO 
Ip 9TOM oOpa3sywoTcA TOKCHYeCKHe BerecTBa. 

Ucnonp3sya MeTo, oueKTpopusHONOrMyuecKoro aHasM3a, OKa3asl0Ch BO3- 
MOKUBIM OONee JeTAIbHO UpOCiequTh XapakTep M3MeHeHUM, HacTynawmnx 
Ha pa3JIMuHbIX YPOBHAX HeEPpBHOL CHCTeMEL pH pasBUTHUM WMOKOBOTO COCTOAHHA 
HW COCTaBUTb WpeycrapAeHve O MepBolpwanHne Tex TpoPuyecKuX paccTpoiicts, 
KOTOPble HMeIOT Ip 39TOM MeCTO. 

IHokoBoe cocTosHHe *KMBOTHHIX BBI3EIBaIOCh HaHecenvem 6omeBoro pas- 
‘\pasKeHuAH Ha HHTepo- HM AKCTepolenTophl HIN WelicTBHeM MOHU3upylolelt 
payManun. | 
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A. OUBITH CTABUINCh Ha HeHAaPKOTU3HPOBAHHEIX KPOMMKax, KOTOPbIM HpeA- 
BapHTeIbuO 3a OAHY-[Be Heel BAMBIAINCh YHANOMApHBIC H OMNONApHbe 
IJlaTHHOBEIe ICKTPOA B KOpy TrouOBHOrO MOsra, B THMOTaTaMyC H B MOS- 
seuok. Ha mperaHriMonapHblit mieltHnli CHUMUATHUeCKHM CTBOJ HH Baryc 
BUKUBIANMCH OMMOMApHbIC W1aTHHOBbIe BIeKTPOAL. ITO WOsBONATO B XPOHH- 
YeCKUX HaOIOMCHUAX, NO MpMMeHeHUA pasparKeHHu, CleAMTb 3a XapakTe- 
POM HoCTOAHHO: GuoseKTPHYCCKOH AKTHBHOCTH YKa3aHHblX oTnenoB. B oct- 
PRIX ONbITAX Nepej| HaHeceHHeM pa3qpaxKennA OMMONAPHHIe OTBOAATINE D1a- 
THHOBbIe BICKTPOABL CTABMIIMCL TaksKe Ha BepXHUll WenHbIH cuMmaTiveckilt 
‘AHYJUAIL. | 

OnuospemMenHad peructpalHA OnoaieKTpWyecKHX NOTeHITMAaIOB B Pas 
AWUNDIX OTTeIaX HepBHOH CHCTCMEL OCYIMeCTBIATACh ( MOMOTIbIO 6-KanaJb- 
Holt oCWUuIIorpapwuyeckon yCTAaHOBKH. 

B o7Holi cepuM OMbITOB U3sMeHeHA OuosTeKTpHUeCKOH AKTMBHOCTH pas- 
‘IYHDIX OTTeIOB HepBHOH CHCTeMBI pervcTpupoBasuch Ha done Oomenoro 
pazsq_pakeHHA BIYTpeHHAX Oprallos (IpoOMsBOAHIOCh peskoe TOATArMBanHe 
OpbiKeHKH TOHKOTO KMMewiKa) WIN KoneyHocTH (CqaBnBaHMe KONeTHO- 
creil). 

B jpyroit cepuu olLToB H3MeHeHMe 6HOIEKTPMYeCKOM AKTHBHOCTH pa3- 
ANUHDIX OTHeNOB HepBHO CHCTeMBI perucTpHpoBaloch Wp WelicTBMH MOHH- 
supylomei paguanun. JtMBoTHEe MoyBeprainch OAHOKpaTHOMy oOsLy YeHHIO 
CO CTOPOHK #uBOTA (rowoBa 9KpaHupoBasach) Ip Cefywouyx yCNOBUAX: 
nanpaskenne 178 KB, CHa TOKAa 10 ma, Komuo-PoKycHoe pacctosnue 60 cm, 
@usptp 0.5 mm C + 1 um Al, mompoctTh fo3bt 14.2 r/MMH., MOUIHOCTb j,03bl 
B Bosstyxe 9.5 r. OOmlad Fosa paqualluu 1200 r. 

Tlonyuenune pesyibTaTh WoKasai, YTO HeMOCpeACTBEHHO BETCHA 3a Ha- 
ueceuiiem O6omeBOrTO pasAparkellA BOSIMKaeT BCIIBINKA BOSOY7KTCHHA, OXBA- 
TEBalollero pedleKTOpHO BCe CTPYKTYpbl HepBHOW CHCTeME (puc. 1, a, 6). 
Onnako B pesyIbTaTe pasiMuHOll CKOpOCTH MpoBefeHuA HepBHDIX MMITYTBCO’ 
Ha pa3siWuNiIX YPpOBHAX HepBHOM CHCTeMbI B OTACIDHEIX Ce 3BeEHbAX MOCTe- 
TeHHO HauWHaeT pasBUBaTbCA TOPMO?KeHITe. 

I[pu conocranlenuu crTemlentt OuoIIeKTpUGeCKOH AKTHBHOCTH KUeCTOK 
KOPH TOMOBHOTO MOsra, rMMoTawamMyca M BepxHero meuHoro CUMMaTHUeCKOTO 
raHrIHA BUTHO, UTO B epBy!lO OYepeAb TOPMOMKeHHe pa3sBUBaeTCA B repude- 
puueckoM oTfese — B raHranAx CHMMaTH4eCKON HepBHOM CHCTeMbI, KeTKH 
KOTOPHIX HaliMeHee aOHAbHbI MO HMCXOAAIMeMy PAY peduexcos. Ha 93To 
yKa3hiBaeT DocTeneHHo pa3sBuBaloljeecA B TeveHHe MWepByix 10—15 mus. 
nocjie HaHeceHHA pasipaxkeHuiH Hapyimilenuve CuHallTHyeCKOH Mepesqaun 
HMITyJIbCOB B BepXHeM MeifHOM CHMMaTHueCKOM FaHnrint (puc. 1, 6, 2, 9), 
Ip COXpaHeHHH ee OOLIGHO ellle HEKOTOpoe BpeMA B IperaHriMoHapHoM meH- 
HOM CHMMaTH4eCKOM CTBOVJIE. 

[locne BHMaleHua PYHKWMOHAIbHOK eATeAbHOCTH CUMUaTHueCKOH HepB- 
Holt CHCTeMEI B IepupepHuecKol ee yacTH Ha Hove HelpepHIBHO MpOMOMKAlo- 
Meroca GoueBoro pasf{parkeHHA HadhHaeT WOHWKATHOA TAKKe eATeIbHOCTh 
BereTaTHBHBIX IeHTpOB ruMoTataMMyecKo oO1acTH. O6 sTOM CBIeTeIbCTBY eT 
Sonee B3HAYHTeIbHOe yMeHbUleHue oODIel OUOIIeEKTPMAeECKOH AKTHBHOCTI 
rHuoTasaMuyecKow OOacTH 10 CpaBHeHHto C 6uUOZTeEKTPHUeCKON AKTHBHOCTbIO 
KIIeTOK KOPbl rOouwOBHOrO MoO3sra, BCe elle HOBMIWeHHOM TO, BIMAHHeM MMITyJb- 
COB, IpHXOAAMMX Cc HepadepHn Ho adepeHTHLIM IpoOBOAHUKAaM (puc. 1, 0, e). 
[Ho m0 Mepe TOTO Kak AKTMBHOCTH runoTasamyca NpH OoueBOM pasqpaKeHun 
CHWwKaeTCH, yracaeT HM OuoaTeKTpHyeCKaA AKTHBHOCTb KeTOK KOpbITrowos- 
foro Mosra (puc. 1, 2). HecomHenHo, 4TO MocJeqHee ABMACTCH CTeACTBHEM 
HapyMleHHA KpopocHadsKeHMA MO3ra H M3MeHeHAA OKUCIHTeIbHO-BOCCTAaHOBH- 


99 Tpyabt HucTutTytTa dusnonornn, T. VIII 
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TEIDABIX ITpOMeCCOB B CBA3H C BHIayqeHnem PYHKUMM CHUMMaTHMyeCKoH HepBHOH 
cuctembl. Pernctpipya napany c n3smMeHennaAMn OnOdsTEKTPUYGECKOIL AKTHBHO- 
CTH PasIMYUBIX OTeIOB HEPBHOI CHCTeMBI KPOBAHOe JaBeHMe B OOIIelt COH- 
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Puc. 1. Wsmeneune GuosateKtTpryeckoit aKTHBHOCTH Pa3JINGUBLX OTACNOB 
HCPBHOH CHCTeMbI Ha POHC UCLpepEIBHOTO GomeBOrO pa3slpawKeHuA Ku- 
meqHka. 


a HCXOQHDIK dou «CHLOHTAHHOH» UMMITYJIBCAMII Tb btadacio pasapanseHynA; oO, 6, ey, 

0, e, ac — Ha (OoHE HenpeppiBnoro PasRPaKeHMH, Coepry enua: 6uonoTennmanl 

HODBI TOMOBHOrO MOsra, PuloTanamMyca, BepxHero welHHOrO CHMMaTH4YecKOro TaHr- 
THA; OTMeTHA PasipaKeHHNA, OTMeETKa BpemeHN (0.1 ceK.). 


HOH apTepHM It AbIxXanle, Y4alOCb OTMETUTL, ITO HellocpexCTBeHHO 3a Hapy- 
MeHHeM CHHANTH4eCKOH Nepeqait B TaHriMAX CUMMaTMYeCKOl HepBHO! cnH- 
CTCMET MaqaeT KpoRAHOe HaBlenve M pesKO HsMeHAeTCH PMTM ABIXAHUA. 
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YcraHORNeHHaA UoCeloBaTelbHOCTh B HM3MeHeHHH dyHKWMOHAIbHOTO 
OCTOAHMA pa3IHYAbIX OTeIOB HePpBHOM CHCTeMEI pu TpaBMaTHyeCKOM moKe 
‘apakTepHa Take WM JIA MIOKOBOTO COCTOAHHA, BEISBAHHOTO B opraHusmMe 
‘eHCTBHeM jipyroro BHfa pasiparkeHuA — 6onbmux 03 WOHM3Mpylonien 
awalny. 

IIpax oTom TakoKe ObIIO HaliwqeHo, dTO WO Mepe o6y4ueHHA *KMBOTHOTO 
io30H mo 1000—1200 r Beney 3a NepBOHaYasIbHHIM NOBEIIeCHHeM 6noseKTpH- 
eckoit akTHBHOcTH (apu nose 100—200—400 r) B pasH4HHX oTAeTaxX HepB- 
(oll CHCTeMLI HacTyMaloT H3MCHeCHHA BOSOYAUMOCTH B CTOPOHY ee CHIVKeHHA 
puc. 2, 6). Us sToM cayyae TOPpMOKeHNe pasBMBaeTCA B MepByto ouepeib 
; HepudepwuecKkonH wacTH CuMUaTHyeCKOM HepBHOM CHCTeMbI — B TaHraiHAx 
puc. 2, 6, 2). daTeM TOPMOKeHNe pasBUBaeTCH B TMMOTaTaMyce HB MO3?KeUKE 
puc. 2, 2, 0). Ha atom done WocTeneHHO yracacT H JeATeBHOCTh KLCTOR KOpH 
‘omoBHOrO Mosra (puc. 2, 9). 

Tenepb, ecTecTBeHHO, BO3HUKaeT BOIIpoc — K weMy BeAyT HAaCTYUMBITME 
I3MCHeHUA B HepBHO cucTeMe Up eHCTBAM ‘pesMepHHIX paslparKe- 
Inn. 

B HopMe, Kak M3BeCTHO, peryANMA TpopvvecKkux MponeccoB B Opranvsme 
(0 CTOPOHE! WeHTpaNbHOl HepBHO!! CHCTeMBI OCYMeCTBIAeCTCA Tepes mocper- 
‘TBO pAa HEPBHEIX M IHOKPHMHHHIX allapartos. Tlotok MMIYJIBCOB C 9KC- 
repolenTopoB, HocTyNad B WeHTpabHy!0 HepBuylo cucTeMy, HocTHraeT Kile- 
rOK KOPL TOMOBHOTO MOBra, Fe ITH UMMYAbCHI CoueTaloTCA © AMITYAbCAaMM, 
IpHXOAMINMMN OT UHTeponenTOpoB. B oTser Ha pasApaKenve OT KCTOR KOpH 
‘ONOBHOTO MO3ra WyT UMILyABCH Ha Nepuepuio K spPeKTOPHEIM opranam. 
[Ip stom pedweKkTOpHO BOBUeKAalOTCA B COCTOHHHE Bos0yKTeHHA alllapaTHl 
TWKe paciOosOHReHHIX ypOBHeil HepBHOM CHCTeMI. VimnyJbek, mepefanae- 
ible Ip pe@AeKTOpHO esTeIbHOCTH 0 HelipoHaM CHMIIAaTHYeCKOM HepB- 
JOH CHCTeMEI, yYAaCTBYIOT, KAK M3BeCTHO, B peryTANMM IKUSHCHHO BasKHbIX 
ipoyeccos — B MOOMIMBaNMA TiMKoreHa MeveHH, B MOBbIIMeHHH paOorTocno- 
so6HOCTH MYCKyaTypH, B HepepactpeseieHuM KpoBu, B TOAMep Kana Kpo- 
3AHOFO aBIeHHA, B TeloperyAQMH, B MOONIM3AaNMM TOPMOHAAbHPIX dbar- 
rOpoB. 

B Moment oKe HaHeCeHUA UpesMePHAIX MO CMe paskparxKeHUll B pesyJbTaTe 
NepeBosOysKIeHHA HW HacTyMalollero 3aTeM TOPMO?KeHUA Bf CUMIMATH4eCKOl 
lepBHOM CHcTeMe Hepefaua MMILYIbCOB 3 HeHTpOB Ha nepndepHyw mpekpa- 
(HATCH. 

TIpekpanienne loToKka WMITyATbCOB depes CHMMAaTHueCKy!0 CHCTeMY HCKI10- 
WaeT BUHAHMe leHTpabHoll HepBHOil cucTeMBI Ha TpoduKy TKaHeH, KOTOpOe 
8 HopmMe oGecheunBaeTCA, B YaCTHOCTH, MOOMIMBalMeH yruieBO,HHX pecyp- 
10B, HCOOXOAUMBIX JIA HopepHRanuA sHepreTuyecKOro 6anaHca, ocodeHHoO, 
8 MOMeHT ero HapyWeHHA TO], BIIMAHMeM IKCTPCHHEIX pasaqpaxenuii. OgHOo- 
3peMeHHO MaflaeT KpoBAHOe AaBleHMe, H8aMCHACTCH KpoBocHadsKeHHe TKaHeH, 
4TO BejleT K Hapylwiennio oOmena BewlecTB. Ha done sTOrO CHIVKACTCH AKTHB- 
HOCTh KeTOK KOPH TONOBHOTO Mo3ra M yTpadMBaeTCA afeKBaTHOe BOCIIPH- 
THe BHEMIHNX pasjipaxkeHMil, UTO XapakKTepHO AIA pPasBATMA MWOKOBOTO CO- 
CTOHHHA, CO BCEMH CONYTCTBYIONWIMH eMy HU3MCHEHHAMH BereTAaTIBHEIX i CO- 
MaTHyeCKHX peakIjHH. 

O ToM, 4TO DepRONpN4noil pasBUTHH ILOKOBOTO COCTOHHHA ABIACTCA 
HapyMlenve PyHKIIMH CUMIATHYeCKOM HeEPBHOI! CHCTeMBI, CBUJeCTeIbCTBYIOT 
Bce Tpopuyeckve paccTpolicTBa, KoTOphe yCTaHOBIeHH UpH TpaBMaTU4GeCKOM 
woKe Kak B 9peKTHbHYW, TaK HM B TOPNUAHYy!O ero (basbi B pesyabTaTe OoAb- 
WOro pAWa ChelWaibHbIX AccueqoBaHHH (Ilerpos, 1947; banalituc, 1948, 
uM Ap.) H KoTopble 10 cBoeMy XapaKTepy MOTYT OLITh MpAMO COMOCTABIeHDI 
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B OTHOWeHHI CXORCTBA © N3MeHeCHUAMH 
HeCMUMUAaTIIZauit, 
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Puc. 2, Asmenenne OHOsMeKTpHUCCKON aKTHBHOCTH Pa3sIH4HbX OTITe- 
JIOB HEPBHOH CHCTeMBI NO BINIAHHeEM HOHM3Hpyloment pannaiun, 


a — HCXORHBIN MoH «cnoHTaHHony AKTHBHOCTH, 6, ¢ — nocue jelictBuA 2030 
400 r; 2, 0 — nocne levicTBHA Wos0H 1200 r. Ceepxy exus: OuonoTeHWMaNbl KOpbli 
TOJIOBHOrO MOBra, PunOTaaMyca, MOs*KeUKAa, BEpXHero meHHOro CUMMAaTNYeCKOro 


NYJIbCOB Ha lepudepun — B cumnmaruueckux TaHrIMAX, C MOCTeMeCHHEIM YMeHb- 
WCHHeM MX HMHTCHCHBHOCTM B WeHTpasIbHBIX BereTaTHBHLIX oOpas0BaHHaAx — 
rHTOTaTaMyce HW Mo3Keuke. Ha done napymenua obmena BellleCTB HECOMHEHHO 
Ip STOM pasBHBaetCA TOPMOMeHHe HM KNeTORK KOPBI FOOBHOTO Mo3sra, Haxo- 
AAIUXCH HeNOCpeACTBEHHO TO BAHAHVeM apPepeHTHLIX MMILYIBCOB, Tpe- 
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yIoMlux [JIA CBoeroO BOCHPHATHA Hl peiekTOpHOH Mepesau K ApyrHM oT/le- 
(aM HepBHOM CHCTeMBI onpefeteHHoH 3aTpaTbl KieTKaMH dHepreTnHyeckKoro 
faTepHasia WM ero MonoHeHHA. Tlocnennee upu Hapylienun pyHKuMH cumia- 
wueckoil HepBHO! CHCTEMEI CTAHOBHTCA HEBOSMO7KHDIM HW cocTosHHe Bo3by- 
KICHUA KOPKOBHIX KeTOK CMCHACTCA MOCTENCHHO pasBuBalolluMcd lapaduoTH- 
(eCKUM TOPMO?KeHHeM. 

[ny6una Tpod@uweckux HapylMeHuil, CBA3aHHHX MepBonawaNbHo © Tepe: 
s;o30yKeCHHeM CHUMMaTuyeckolH HepBHOH CHCTeMBI, 3aTeM C Bhinawenuem ee 
onyca, ycyryOmseTcs B TaubHelimiem elle W TeM, ITO C ocuaOseHHemM Ha JTOM 
)OHE TOHYCa BHICIIHX OTAEOB WeHTparbHol HepBHOM CHCTeMEI, B YaCTHOCTH 
<Ophl TOMOBHOTO Mosra, YyCuAHBAeTCH ronyc SyabOapHoro WeHTpa BKaryCa. 
)6 BTOM CBUJeTeNbCTByeT pe3sKo yBeTMuMBaOMancaA UMIyIECanHA B adipe- 
JeEHTHEIX BOOKHAX Baryca. JTO BleweT 3a coboil HOBEII CyBHr B OOMeHe Be- 
Tecth, CBASaHHBI y?Ke © MOBHITICHHEM eATeIIbHOCTH napacumMnaTHueckou 
tnepBarun. Ha 9TOM done HacTyHaeT WocteleHHo i ruodeb oOpraHHsMa, 
xcmu He GyfeT MPHHATO COOTBETCTBYIONIMX Mep. 

Ha puc. 3 upeactTaBnenbl U3MeHeHUA B CooTHOMeHUU ONOseKTpHyeCKoH 
\KTHBHOCTH KOpHI TOMOBHOTO MoOBsTa, CUMMAaTHYeCKOTO TaHTiuaA Ww Baryca ita 
pone Sonenoro pa3qparKennA KUMedHHKa. 

Benex 3a MepBoHayatbHoll BCIBIUKOM OHOITeKTPUYeCKOH aAKTMBHOCTH 
8 yKa3aHHbIX OTMeuwaXx (puc. 3, 6) Hepefada UMIYIbCOB B BONOKHAX Baryca 
sHayale HeCKONbKO yMeHbulaeTcA (puc. 3, 6). OTO CBABAHO C TeM, ITO Bere- 
raTHBHbIe IeHTPH WpofomroBaToro Mosra HaxonATCH o6nluHO, Kak ycTa- 
HOBIeHO, WO, MOCTOAHHHIM TOPMO3AUIMM BAMAHTOM UMIYAbCOB, paciipoctpa- 
HAIONIMXCA OT HEPBHBIX KAeTOK KOpbl TOMOBHOTO mosra (CmupHos, 1936: 
CmMupHos wu Paesckuil, 1959). [pu mospimenun BOBOYKCHUA KJIETOK KOPbr 
roOBHOFO MO3ra B MOMeHT HaHeCeHHA pasAparKeHUA ITO LONKHO DPOABMATECA, 
oyeBUAHO, ¢ ele Soubmell CHIOH, 0 eM MO?KHO CyuTb 10 yMeHbINeHHIO AM- 
nynpcanun B oppepeHTHHX BOTOKHAX paryca. Ho mocwe Toro Kak B pe3y-Tb- 
rare TOPMOKeHHA HapyiaeTcA Mepesaua B CHMHaTHYeCKOH HepBHOH CHCTeEMe 
(puc. 3, 2) H CHIKacTCA AKTHBHOCTP KIeTOK KOPbI TONOBHOTO Mosra, YacTOTa 
i aMILINTy{a HMByALCOB B BONOKHAX Baryca pesko Bo3pacTaeT (puc. 3, 0, e)- 
Ip ycrpanenuu OoueBoro paslparkeHMA, Kora CHOBA BOCCTAHABIMBAeTCH 
uepeyaua BosbyxXTeHnA B CUMnaTHueCKOi HepBHOM cucTeme, MoBbilaeTcH 
ARTHBHOCTD KeTOK Kopbl rosoBHoro MoBsra & noyaBiAeTcA aKTHB- 
NocTh OyxbOapHoro WeHTpa Baryca (puc. 3, 9). TosropHoe Hanecenne 
GomeBoro pasiiparkeHuA Tipu yrneTenun TeATCIbHOCTU BIICIUUX OTAENOB MeH- 
TpasbHoi HepBHOM CHCTeMBI OUATh BelleT K MOBbIMeEHMIO MMIyIbCalMM B BO~ 
joKHaX TlapacHMHaTuyeckou HepBHOM cucTeMB (pHC. 3:8): 

Tanne 9Ke W3MeHeHHA B COCTOAHUM BosOyKACHHA TapaciimMilaTudecKoro 
oTfesa HepBHO CHCTeMEI UMeJOT MeCTO TOCAe pasBUTHA TOPMOXKeHMA B CHM- 
laTHYeCcKoll HepBHOM cucTeme C NocJexyIOIAM pa3BuTnemM napadvoTHyecKoro 
TOPMOKeHHA B WeHTpaubHOH HepBHOH cucTeme M TpM nevicTBHHM Ha OpraHh3aM 
HOHMBUpyolleH pawqMailiy. 

Ha puc. 4 mpexctaBieHo H3MeHeHHe B COOTHOLeHUM Iponeccon BosbyAje~ 
HMA KOpb roxsoBHoro Mosra, ruMmoTaTaMyca, pepXHero Welthoro cCHMUaTitue- 
CKoro raHravA M Baryca To BINAHKeM o6nyuenua peHtrenom. Been 3a Wep- 
BOHAYUaIIBHEIM yBeinueHHeM HHTCHCHBHOCTH UMIYyIbCanuu BO BCeX OTMeTAaX 
HepBHOM CHCTeMEI (PHC. 4, 6) HemocpefcCTBeHHO ToCuTe o6yyeHHA KpowMKa 
nosoii 1200 r uepes 10 MuH. yMeHbsaeTCH Mepesaia BOBOyKAeHHA B BOMOKHAX 
paryca (puc. 4, 6). Ho mo Mepe pasBuTHA TOPMO?KEHHA B CUuMMAaTMyeCKON HepB- 
Holl cucTeMe HW CHWKeHHA Ha 3TOM one AKTHBHOCTH BBEICIIMX OT/C1OB TeH- 
TpaNbHO HepBHOM CUCTeMBI Tepes 50) MMH. aKTHBHOCTh OymbOapHoro TWeHTpa 
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Puc. 3. Usmenenne OuoaneKTpnyeckoit QKTHBHOCTH Ha 
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NOTCHHHaNbl KOpbI ron 
mewHOrO cumnatiuyecKoro TaHrsinA, Baryca: Graetie DENCE Olt 
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BaryCa, HallpoTuB, DocteneHHo BospacTaeT Wf MMNYIbCaNHA B BOMOKHAX Ba- 
ryca pe3sKo yReluanpaetca (pice. 4, 2) (oObacHenne TOCcIeqHUxX Kaylpon 
puc. 4 cM. Hee). 

YuuTHBaa, 4TO B OCHORE ABJICHHM WoKa Texut pekKpailleuwe cunantu- 
ueCKOM Hepeyaqn HepBHEIX HMIIYIBCOB B pe3yabrate TOPMO}KEHHA, pa3sBuBa- 
tomlerocA B CHHalicax CuMUAaTHYeCKOLL HepBHOH CHCTeMBI BCHeNCTBIE HM3Kon 
1aOuIbHOoCTH H€pBHEIX KieToK (Ileneresa, 1955, 1956a, 19566), nam raza- 
‘10Cb WelecooOpa3sHbiM NpuMeHUTh B Oopb6e ¢ uIOKOM KomuneKcHEi Hpettapar, 
COCTABJCHHEIM 3 psa Bemlects, HOBbUMAIOUIMX OKMCAUTeIbHO-BOCCTaHORH- 
TCIbHBIe Mpolecch B cyO6cTpate (THaMHH, puOodiaBun, HuKOTUHORAA KuCIOTA, 
ackopOuHoBan KUCIOTA, XMOPMCTHIi KaJIbYWu, Cup, rtoKo3a). C stroii ste 
HeIbIO IH CTHMYIHIMH BereraTHBHEITXx HeHTpOB WCHOIbsOBaIICA TaiiKe 
adenpun, 

Rak nokasann JRCICPUMCHTE, BHYTPHBeHHEIC BBeLEHIsH KpOHKaM wa 
done pasBuBmerocs TOPMO7KCHHA KOMITEKCHOLO ipellapata, 3 pacuera 
{—2 ma na 1 xr Beca, BI K BOCCTAHOBNeHMIO Nepenauit HMIIYJIbCOB B Hep- 
HOH cHcTeme. 9To umMeno ecto H€3aBHCHMO OT Toro, 6LINO mH Wapaoduoru- 
TeECKOC TOPMOKeHHe BEI3BAHO elicTRHEM Ipe3sMepHoro Ooresoro pasjpaKenna 
pelelTopos WwW AelictBuem MOHM3Upylomero o6ayuenun. Ha pic. 0, ABIAIO- 
IHEMCsE HEMOCPeACTBEHHEIM ItpomomKeHMEM puc. 2, BMHO, 470 HocHe Toro 
Kak HO] BIIMAHMeM jelicTBUA HY4MCTOM BHeEprHM pasBiach NOWHAaA Hellpo- 
BOHHMOCTB MMITYJIBCOB B raHraUAax CUMUATHYCCKOH HEPBHO! CHCTeME pe3ko 


HOH Cuctreme (puc. 5, 6). 
JlonomHnTenBHO BBENCHHEIM KpOMKy BHYTPUMBIMeqHO adexqpHH elle 
donee cnocobcTBopan ycueHHio OnoamteKTpuyecKoli aKTHBHOCTM CHMIaTH- 
TECKOPO TaHTinA, THMOTaIaMyca HM MoszKeUKa (puc. 5, ¢, 2). Mocrenenno ita 
dTOM oue yBemMUNBalach MHTCHCMBHOCTL MMILYABCOB HB KOpe rouqoBHoro 
Mo3ra (pic. 5, 0). Mosstmenne NaOWIbHOCTH KIeTOK CUMNATHYeCKUX raHrines, 
CHOCOOCTBYA BOCCTAHOBAeHHIO UMUYIbCauun B CHMMaTuyecKoil{ H€PBHOU cH- 
CTeMe, CO3qaBalo yCNoBHA WHA MoOnIM3annM BHYTPeCHHUX 9sHEprerTuyecKnx 
pecypcos Camoro opranusnma, HCOOXOAUMEIX JIA NOBLIMeHUA (by HKUMOHaIb- 
HOPO COCTOAHHA KileTOK NeHTpabHont He€PpBHOM CHCTeMEI. Hecmotps na umew- 
WMeCH MoCieyeiicTBUA B TKAHAX OT BIIMAHUA MOHM3Upylollero o61yyenuA, Boc- 
CTAHABIMBAINCh TeMOAMHaMUKa, AbIXaHve, KapTMHA KpoBM Hf Apyrue impo- 
Meccht oOmMeHa Bemtlects. BrtpaBHuBarucn CKOpocTH Nepeyqauw MMILyIBCOR 
BO BCeX OTelax HepBHoit CHCTe€MHE, BKIIOUaH TapacwMiaTuyecky! Heps- 
Hy!0 CHCTeMy, 4TO BUAHO HB pute, » O. Ipuyem 6nrn0 OTMe€4eHO, 4TO Ranke 
YBeIHYeHHeE HMITyIbCalun B aphepeHTHEX BONOKHAX Baryca Ha done noBist- 


HHA, IpM AoctaTouHoil nabvaBHOCTH BCeX CUHANTHYeCKHX anlapatos no HIC- 
XOWAMemMy pay pedsexcos, OLICTpO ypaBHuBaUch (pic. 4, e, x). Bee ato 
cnocoOcTBoBan0 BOCCTAHOBHCHHIO BAHAHMA TeHTpatbHOW HepBHOt cucTemH 
Ha Tpopuky TkKaHeit 1 BEIXONyY Oprani3mMa 43 Marowormueckoro COCTOHHHA, 

Takoe xe CTUMYJIMpyrolee BUHAHMe KOMIIeKCHOTO Ipellapata nu adepnna 
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vl 345° 
PynkKyUNatoiloe cocmuaiue HEpeHol cucmeMol Mp mipaeMme 











puc. 6, 6), HeCMOTpA Ha MpofomKaromleecA Bos0yKeHHe KIETOK KOpbl TOMOBHOTO 


fo3ra Wo BAMAHMeM adpepeHTHEIX 6omepHX UMUysbcoB. Omnako nocwe 


HWDKCHMA aKTHBHOCTH CHMMaTIMeCKOH HepBHOH CHCTeMBL CHWKaeTCH 61n0- 


WEKTPHAeCKaA AKTHBHOCTh Ti KOPbl rouwOBHOTO MOsra. 
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Puc. 5. Bocctanospcnne OHo0IICKTPHYeCKOH AKTHBHOCTH pasMMdHplx ee 
HePBHOH CHCTCMEI Nojl BIHAHHCM KOMILACKCHOTO pellapata i oa? sea 
YIHeTeHHA AKTHBHOCTH TWpeAMecTBYIONIMM j\eHCTBUEM HOHH3Hpylonjen Pp 

; win (qo30H% 1200 r). 


: MITJICKC- 
pemecTB; 6 — lWwocne felicTBHA KO 
a -—~ 6u0aTeKTPHYeCKaA AKTHBHOCTb JO BBeEWCHHA “9 
HOPO Tena Gana: 6,2, 0 — nmocue WONONHNTeIbHOrO BBELCHHA amenpnHa. TlopaxwoK peructTp 
IMM MOTCHIHAaIOB TOT Ke, UTO HA PHC. 


Buytpvpenioe BBefeHHe KOMMNeKCHOrO Hpemapata TpHBeio B nce 
ouepelib K BOCCTAHOBIeHMIO PYHKIMOHAIBHOTO COCTOAHHA HepBHBIX sae ‘ 
CHMDAaTHYeCKOrO TaHrAHA, He HaXOMAINNXCA HenocpeACTBeHHO HOA yrHetTa 
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MMM BIMAHMeM abPepeHTHHX HMUyAIbCOB (puc. 6, 2, BTOpaA NOMOBMHAa). Boner 
34 3ITMM TOCTeleHHO BOCCTaHaBAMBAaAaCh U OM“oaNeKTpHyecKan aKTMBHOCTE 
KOPKOBEIX Ke€TOK, HapacTaBllad, Kak BUHO u3 puc. 6, 2, 0, © yBeMueHvem 
HIMIyIbCanMM B CHMMaTH4eCKOH HepBHOM Cucteme. Bce 9To umeno MeCTO, He- 
CMOTpH Ha TO, 4TO pa3ipakenMe MHTeponenTopow KuMIeWHHKa Hel pepbLIBHO 
It pOTOTKAaIOCch. 

Ilo Mepe sBoccTaHoBaeHUA cuHanTH4eCKOi Tepeyauw HepBHbIX MMITyJb- 
COB B CHMMATH4eCKOM HepBHOLi CUCTeMe NON BIMAHMeM NeHCTBUA KOMIIIeKC- 
‘Toro UpetapaTa KpOBAHOe faBleHHe, yNaBmiee mpu bomeBom pas paKennn, 
BOCCTAHABIMBAIOCh 0 MCXoqHOM BenMunMHH. BosobHosnanca uv PHTM J[HXa- 
Hua. Tak 9ke, Kak B ONBITAX C jleuCTBHeM HOHM3Upylonlen payvalun, NoBLiuie- 
Hie AKTHBHOCTH CHMMaTHKO-apeHaoBoi CHCTeME NO BIIMAHMeM KOMMJI€KC- 
Horo Mpellapata Ha done Gonesoro pasqpakenua, HOPMaJIW3yA KpoBAHoe 
AaBIeHMe, BeIO K YIyumMenwio KpoBoobOpamenna, a BMecTe c Tem CO37aBasto 
YCIOBHA K Oonbmei MoOunu3aluN dHepreTuyeckHXx pecypcos. Bce ato 6maro- 
MpUATCTBOBANO BOCCTAHOBIeHHIO CHHATMUeCKOii Tepeqaun Bosdyxnenng 
BO BCeX OTeTaxX HePBHOM CHCTeEMEI HM NOBLIIMEHMIO JabuAbHOCTH HeEPBHBIX 
KICTOK, B TOM 4HCI€ HM KIe€TOK KOpbI TOMOBHOTO Mosra, KOTOpHhle, B CBO O4e- 
PeAb, Wepetabad BHOBb pe~leKTOPHO MO, BAMAHMeM BHelIHero pa3sipaxKenus 
MMUYABCE K KI€TKAM BCreTAaTHBHLX IeHTpoB, CTUMY JIM pOBaJIM MX JlaJbHellyto 
ACATCIBHOCTh Y2Ke Ha HOBOM, NOBIMeHHOM PyHKIMOHAIbHOM yposue. I[lo- 
clemHee, MO3BOIAA MOOMNU30BaTb NOCTAaTOUHEIe dHepreTuyeckue pecypch, He- 
OOXOMMEIe WA TOTO, 4TOOE cOaulaHcupoBaTh Tpopuyeckue HapyWleHHA, BBI- 
3Ralible B TKAHAX OpraHu3Ma upe3MepHBIM pasqpaskeHhem, Co3zaBalo yc- 
TOBMA TILL aleKBaTHOH peaKHM WeHTpalbHol HepBHOil CUCTeMEI Ha BHeIIHHC 
PasipasKeCHUA MW BEIXOMa OpraHH3Ma H3 WOKOBOLO COCTOAHHA. 

Takum o6pasom, mposenenuutii dTeKTPOPUSHONOHGeCKH aHanu3s 6nO0- 
ICKTPHYCCKOH AKTHBHOCTH pasq4HEIX OTe0B He€PpBHOHM CHCTeMEI IPM Jeii- 
CTBHM “UpesMepHLIx No Cue pa3sipaxutereit no3Bomun OUpeeNUTh 3BeH0, 
b KOTOPOM TO HUCXO]AIMeMy PAY pedsrekcos B HepByt0 ouepetb pasBUuBaeTCcH 
TOPMOKCHMC, HCKINOGAIOMIee BO3MOKHOCTL peryAUpylomlero BAMAHUA CO CTO- 
POHL! HeHTpaIbHOW HepBHOil cucTeMBI a TPOPHKY TKaHeil HM BeyUee K pas- 
BUTHIO WIOKOBOTO COCTOAHHA, 

C moMompI0 oeKTpopusnonoruuecKoro aHalu3a yaloch WOKa3saTb, 4TO 
HeHCTBHeE pa3sM4HbIX 0 CcBoelt Nphpofe pa3slpaskuretew, 3HauyMTebHbLxX DO 
CHIC, MOJKCT IPMBeCTH OpraHu3M K IMOKOBOMYy COCTOHHMIO, CBA3A€HHOMY BO 
BCEX CilyTaAX CO CXOMHBIMM 10 CBOeMyY BHYTpeHHemy MeXaHi3My 13MeHeHHAMH 
B HepBHOM cuctemée. Byner au mOK BHB3BAaH OoteBLIM pa3ypaxeHuem, jeii- 
CTBMAMM MOHU3Upylomel pakualun “nn. BIMAHUeM Apyroro Bua pasipanu- 
TCH, B OCHOBE MIOKOBOTO COCTOAHHA Mpexkyre BCerO TeKUT pa3sBuTHe B HepBHO! 
CHCTeMe BCeR 3a TepeposbyayeHwem mapabuoTuyeckoro TOPMO?KeHUA, BO3- 
HMKaromlero MOCTeneHHO B CHHANTHYeCKUX COenMHeHUAX H€PBHOH CHCTeMHI, 
OT CTPYKTYPhI C M€HbMeH 1aOUIbHOCTLIO K CTpyKTypam c Oonpmet na6unb- 
HOCTbIO, OT NepupepwuecKUx CHMUaTMGeCKUX TaHrMeR — K Kope rouOBHOrO 
MOsra. C asTHM CBA3aHAa W3aBeCcTHAA THOCIeOBaTeNIbHOCTh B H3Me€HEHHH Coma- 
MHYCCKHX peakOWi, WIA HAX XapaKTepHO DOBEIWeHHe B NepBylo dasy woka 
1 NOHWKEHMEe BO BTOpyio dasy moKa. Uro nacaetca XapakTepa BereTaTUBHEIX 
peakIHH, TO Ha OCHOBAHMM WaHHEx dICEKTPOPUsHONOrAYecKOrO aHanu3a ce- 
AyeT UMeTb B BUY, uTO O6e hash Wloka CBABAHH C Hx NOBLIMeHHeM. B nepBylo 
a3y 3pOKTUIbHYyIO 3TO OOyCIOBIMBaeTCA NOBHIMeHHeM TOHYCa CHMIaTHuKO- 
apeHaloBow cuctemH. Bo-sropyro — TOpuMAHYy!O da3sy Upn BHKIOUeHHH 
CATCIBHOCTH CHMMATMYeCKON HepBHOM CHCTeMH H NoclelyiomemM CHWKeHHH 
TOHYCA WeHTPabHOW HepBHOM CHCTeMBI BTO OGYCNOBAMBAeTCA NOBLIMNe HHeM 
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Puce. 6. BocctaHobjieHne GuOdIEKTPHYeCKOH AKTMBHOCTH pasTMGHbIx te 
HepBHOH CHCTeME! I0/, BIMAHHeM KOMUNeKCHOTO Dpetapata Ha dove Oomenoro 
pasipakeHHA KMMeuHHRKa. 


- 6 — w3MeHeHHe GnoaeKTPHAeCKOH 
— HEI @oH 10 HaHeceHHA OoeBOrO pasparKeHHA, 0 
TaruBHOoTs a aalloetipon G6onesoro pas parKeHHnA Meee yeanore 6Gnee dag ecb paste 
: MBHOCTb Ha MOH - 2, 9, 
cmpenxott); ¢ — GHOaTEKTPHICCKAA AKT pean aCe ase 
€ BBeeHHA B KPOBb KOMIII 
e— Ha done Gomeporo pasqparkeHnA MOGI é Le serine ea hari At 
OTMedeH cmpernott). Ceepxy enus: OnonoreHyo 
ener aenziero menHoro CLMIATHYeCKOrO ranrana; ormerka spemenn (0.14 CeK). 
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TOHyca HapacMMiaTuyecKkol HepBHoli cuctemp. Kak yHaloch HpocuequTh, 
oTO MM€CT MECTO IPH CaMBIX PasNMUHEIX BUAaX WOKa. O6mHOcTh peakouit 
H€pBHOM CHCTeMbI Ha pa3M4HEe 10 THY pasq{pakenna oOycnopaupaertca, 
HeECOMHEHHO, HaJiwuvem onpeseneHHbIx 3AKOHOMEPHOCTeH B COOTHOMeHHU 
Mpoleccos BosbyskeHHA MeXKTy pasnvaHEIMUt OTJ[€@aMH HePBHOM CHCTeMHL, 
KOTOPBIe YCTAHaBIUBAWTCA 00 mMepe OOpas0BaHuA Hx B powecce dBOIONNH 
H€PBHOM CHCTeMEI. OTO NOWKHO OBITH YUTeHO Kak Np onenke OesycnoBHo- 
H YCIOBHOpe@iekTOPHOK weatenbuoctTu Oprann3mMa B HOpMe, Tak M IIpH pa3- 
BUTHM TaTOMOTMyeCKMX peaKInit. 
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AKA EMMA H HAY KR cccP 
TPYMbI MHCTUTYTA PM3MONOFUN um. HM. Ni. TIABJIOBA, t. VIII, 1959 


) 3ABUCUMOCTH IDDERTA TOPMOHAJIDHBIX BOSIEMCTBHM OT 
COCTOAHMA BO3BY AMMOCTU WEHTPAJIbHOM HEPBHOM CACTEMbI 


9. WU. ABPANETBAHRY, HI. WH. JEBEHEBA u H. M. @MEJIBBEPBAY M 


(Jla6opaTopuaA NuTepouenTHBHbIX YCNOBHEIX pePseKCoB. 
Sanenyromumnit — 9. Ill. AiipaneTpAH) 


39 nocaenHve TOAH OLHMM U3 aBTOPOB (AiipaneTbAHy, 1952, 1957) ommcaHbl 
sAKOHOMepHO HacTynalomMe H3sMeHeHHA B HWHTepolengnn B CBA3K C pas- 
SUTHEM B WeHTpaubHO nepBHOM cucTeMe Toro ocoooro COCTOAHUA TOBHmeH- 
10i1 BOBOyAMMOCTH, KOTOPOe H. E. Buenenckui nasBall UCTepHO3HCOM (1901, 
1912). B omnol us cepHit yKa3aHHbx yiccueloBaHhi BHIABJEHBI TaKHKe HW Ha- 
yYNICHHA B rOpMOHAIbHOM cucTeMe, B YaCTHOCTH u3MeHeHHe cnenu@nwecKHux 
PeKTOB, BLIBHIBACMBIX BBeeHveM PONMMKyIHNHA MH WHCYINH. 

Vccnenopanua mpoBosqusuch B yCIOBMAs ocTporo OUbITa Ha KOMKAaX. 
Acrepno3svc BEISHIBAICA [IMTeTbHDIM reTAHHYeCKUM pas{parkeHHeM MaJ0- 
jepyoBporo Hepa. Iloporm ompeyenamuch ¢ TpOTHBONONOMHOTO OAHOMMEH- 
ioro HepBa C periictpalnelt cokpalleHun NOMYCYXOMMALHOM MBITIIMEI, 

Onntc POTAUKRYANHOM. FxciepHMeHTH WOCTAaBICHE Na 34 
commkax TO, ypeTAaHOBbIM HapKO30M (10%-i pacTBOp BHYTpMBeHHO). Beem 
KMBOTHBIM QONIMKYINH BBOAMICA npeypaprtenbHo. B omHOH rpyume B Te- 
repne 2—3 WHel B 0O3aXx OT 900 no 1200 ME B apa prema; B NpOMeKYyTKE 
sexy 2-m uw 14-M QHAMH ToCcIe nocyelnell UH beKUMM OCYMeCTBAAINCh co6- 
-TBeHHO OUBITH. B pyro rpynme HONAUKYIMH BROLMICA B TOHeCHHEC 3—1C 
qHell B e7KeHEBHEX WOsax MO 50—200 MBE, a onniT ocynlecTBIAICH Ha cue- 
Lyon Web mocw1e nocnenHei WH beKINH. PeduekTopuple peakwun pern- 
oTPHPOBAMMCh 10 H3MeHeHHAM WbIXaHA HW ypOBHA KPOBAHOO TaBIeHnd (B COH- 
noi apTepHn) B OTBeT Ha BBEeeHHE pasypakurerel — alleTuxommHa NM XJ10- 
plcTOrO KasA B ryMOpasdbHO UZ01NpOBaHHble MU Neppysupyemble pora MaTKII 
ANM yuacTOK TOHKOTO KUMeTHNKa. B uactTH ONHTOB pedueKchl HCCHeEAOBAIUCH 
ipu MexaHWuecKHx pasiparxkeHnAx crusncToit MoweROrO MWy3sblpxH MyTeM ero 
pacTAKeHHA OlpeeeHHbIM o6beMOM BO3hyxa. 

IIpestye scero oTmMeTHM, 4TO Y PONAHKYIMAMUSMPORAHHBIX KOMECK elle 
{To Havana TeTaHHsanun mp yelicTBHM pacTBopaMH alleTHAXomHHa We XJIOpH- 
eToro KaluA Ha pellenTOpH MaTKH HaoOmONaloch ycuseHve ceple4Ho-cocy il 
oTHx pedsuekcos. /lamee oKasalo0cn, uTO y OOUbWHHCTBA POATNKYy-THHUSH~ 
poBaHiWX +KHBOTHBIX WCTepHOSHC pasBUBaICH OYCHB 6LICTpO, TO BEIpPAaKa- 
Noch B pesKOM HafeHuH WOporos posoyyuMocTH MpoOHOrTO HepBa H M3Bpa- 
MeHHH pedueKTOPHBbIX peakIhit MBIMM-aHTaroHHCTOB. Ha pyc. 1 ToKka3aHa 
CpaBIHTeIbHaA CKOPOCTh HacTyHieHHA HcTepHosuca y KOMIeK ¢ pomMMKy- 
NMHHBIM HacbinjeHvemM MH HOpMasbHEIM cofepskaHHem aTOTO rOpMOHA B KPOBH. 
B oTHXx yCOBHAX, uTOOM BLIBBATb HOPOrOBH spmekT — MHUHUMaJIbHbIM DOLbeM 
KPOBAHOTO aBMeHHA, HOCTATOUHO 6u10 BBeCTH B UWepdy3supyembe CocyAn! 
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MaTKH 1 mut 0.62%-ro pacrsopa KCl. Bousee BhICOKHe KOHeHTpanuu KC 
COOTBETCTBEHHO BBIZEIBaIH G6ObINO; apPekT, OfHaAKO y4yRCTBMTeABHOCT 
MATKH HOCTeM€HHO CHIDKaIach, xoTA YPOBeHb HCTepMo3snca OCTaBaJCA BEICO 
KiM. To se Camoe MOMKHO OBITO 3aperucTpUpoBaTh pi jeicTBHN pacTBOpaM: 
alleTuIXOMHa. 

Han MWLMOCTPaQuH ONHINCM THIMYHE onpiT. Tax, HallpumMep, kowKe 3 
7 jueit mo onpira BBCKCH PoOIHKyIUH B Rose 800 ME. Ilepeyx reranusanue) 
PacTBOp alleTHAxomHHa 10-7 nw 10-6 Buspar Pesko ycuaeHnEt apex (no cpap 
HeHMO © OOLMHbIMA peaKnMAMH, Ma6MIOaeMEIMH y HeDPOMIUKYIANN3HpoBaL 


6 ubIxX KomeK) (pic. 2, A 4 5) 
ty Cuycra 3 uy, 20 mM. un 4 4. 50 y 

-~ wWocnre Hayata TeTaHusauun, BBIZ 
12 BaBuIeH CTOIKOe WOBLINeEHHe BO3 
10 OYAUMOCTIL HepBHBIX HenTpos, ped 
8 WeKC Na paspamKelne peyeuTopo: 


MaTKH TCM 3Ke KOLNeHTpanMAMi 
aleTHIXONMHA OBI MeCHbBUe mK 
CpaBHeHHio Cc HOpmol (Anypualiner 
| 1950a, 19506) (puc. 2, A n B). 

7 30 30 70 90 110 130 180 170 190 210 230 25027  B mpyrom wapmanre pasmpare 
HHe pelleHTOpoB MaTKH BLI3ZbIBaIOCI 


Puc. 1. Passurue HCTepHosnca y WByx dou- pacTBopamu xnopucToro Kanna 


ANKYAIHHA3HPOBAHHBIX  (cnazownoie AUHUU) Ss 
W ABYX KOHTPONbHEIX (npepoieucmble AUHUL) Rome 3a 8 AHEM WO OnbIta Ob 


KOIeK. BBeeH MONK YAMH B Ose 900 ME 


Io ocu aécyucc — BpeMst B MITA. NoOcHIe TeTraHynsa- Jto Havawa TeTaHhsalun pas: 
noadyatocrs upootor Kepoa OF meroRMe tee APAKeUHe penerropon marin 1 My 
PEM NAtATOM TCTAHM3AUHI) RETHIMHEE Bo OeM TT. 0.25% -ro pacTBOopa KCI! 65100 or 
Sere aOR OT Kenyir, PaHH4CHO TOABKO MOporoBLIM mpec 

COpHbIM adextToM, Kak wy un 

TARTHDIX MKUBOTHLIX, Teranusaluad comatTwaeckoro HepBa yoKe yepe3 15 mun 
BLIsBaa Nanewwe mWopora Bo36yaqumocru mpoOHoro Hepsa Ha 9 cm umast 
HHAYKIMOHHOK KatymKu. B atom cocroannn yuepe3 30 MUH. ocne Ha 
‘tata MOBBIMIGHAA BOZOYRMMOCTH B HepBHBIXx HeHTpax UpH KoOaBueHuU pacrBop: 
XTOPUCTOrO KaNMA TOH Ke KONMeHTpanuu B Hepdy3at cocyjop pora matKi 
HaOmoqatoch He TOMBKO upe3BhlyalHoe ychenne ped@iekTopHoro orTseta 
HO, UTO BeCbMa XapaKTepHO, UM M3BpalmleHue adpekta — nayenue KPOBAHOr 
MaBeHHA. Bmecte c atum ina ove Uposomxatomeiics TeTallm3zauuH MW CcToH 
Koro ucTepHosica, Halpamep ciycra 24. 50m. u5 4. 15 M., MoBTopHEe upobr 





HOW M avke MeHbmleli, 4em 70 TeTaHuzanun (puc. 3). pu passurau se cre 
PHO3HCa y HePONAMKYIMAH3MpOBaHABIx KomeR BBeeHHe B COCYAB MaTK) 
XJOPHCTOrO KaNWA BBISEIBaNIO OGHTUABI MOpOroBHH MpeccopHyi oshdex 
(Autpnaiinen, 1950a, 19506). 

ApatoTcH WM aT ABReHMA CTpoOro CHeHMPARYHEIMM [A pelenTopos MaTKi 
“1M MoKoOnoro pogwa pearnun MOryT OBITB yJIOBIIeCHBI i Ip pa3ipaxkenn 


OMBITH TakKe Ha POMIMKYAMHM3HpoBaHHEIX KOMKaxX, HO DpH paspakennl 
TEM GKE BeIMeCTBAMM PelenTOpos KMMedHNKAa HI pW pa3paskenun MexaHo 
PCWCHTOpOB MOYeBOrO Hy3EpA. PesyrbraTH oKa3anuch He uTH4YHbIMH. 

- Ipuseyem onnn 13 mupumepos. Komke B teyenne 8 nHeii BBOJUICH PomH 
KyIHH B Rose 00 ME exequesuo. Jlo TeTAHH3aNUN Wpoba pasIHYHEIX KOHIeH 
'pauuu pactBopa xnopucroro KasA, BBOXMMBIX KaKH pa3 B OObeme 1 mM: 
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Pie, 2. Ocnaduenne oPPeKTOB UP ACHCTBIM alCTHAXOTHHA Wa pestentoppi aa 
CYOB MaTKH Y  DOJLLIKY JAMS pOBAHIDIX KOUICK BO BPDCMA H¢eTCpHoslica. 
Vy} : 


Aub — mo rerannsaiin;, A, B, — nocne Havana TeTanaadue,. Ceepxy Face pe Ree 
Masichwue; Wbtxanwire, OTMCTKAa pas{paKCHMH, OTMeTKAa BpeMecHi (1 CCK.). 


A 
AANANANAANAN UA pyaveonmaedOy NRO 








a a Sa eek 
tl 
bed ededededae beh bab dueh Lobb d dd. 
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hedhhadidaticidichlad dah 


Puc. 3. Yeusenue, a 3aTem ocmrabseHHe apPeKTOB pu fect- 
bun KCl (0.25 %-ii) Ha pellenTopbl COCyLOB MaTRI (POSAKy - 
JMUU3HPOBAHHbIX KOLUCK BO BpCMé HCTCPHOSHca. 

,B— Om nl — 
A — no rerannaaiin, 6 — wepes 35 MHH.; B yepea 24. 5 
aopea5 gy. 15M. flocme Havasia TeTannsalun. Carpxy eHus: KPOBHHOE 


WaBleHne; [bIxaHie; Hyesan JIMHNA, OTMCTKA PpasipaxKeHHA, OTMeETKAa 
BpeMeHH (1 CeK.). 


93 Tpyab HuctutTyta @usnonornn, tT. VUI 
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B UeppysaT yyacTKa TOHKOLO KHMeYHMKAa, BHBEIBAIA MOBBIMeHHIi apderr, 
Hpi 3TOM KonnenTpanua 0.125%-ro pactBopa oKa3biBama Haloporopoe jeii- 
cTBue (puc. 4, A, 6, B, I’). Onnaxo nocae TeTAHH3aNMH UB pasHble CpoKn 
PasBuTHA McTepHO3sNca NOBTOpHEe WpoOK pasypakenuit xemopenentopos 
OOHAPYyKUBAIOT CHIVKCHHA pedbIeKTOPHbIX OTBETOR (puc. 4, A,, B,, B,, Fj). 

Takum o6pa30m, Ip ONOHMTeEABHOM BBeeHHH B OpraHi3mM PONIMKyAMHAa 
HOBbIMAeTCA BO30YAMMOCTL HeCPBHLIX WeHTpOB, Ha 9TOM (one TeTaHuzanus 
apPepeHTHBIX HepBOB BeCbMa GOzICTpO 3aBepmiaeTcH ABMeHHeM ucTepuosnca. 


CocrosuHue uctepnosuca y PONAMKYINHM3UpOBAaHHEIX KOMeK B HayaNbHoit 


A 6 B i 
AY 
age ions 
AAA AeA J AUNAMANUAAKARIV 
ee ee UA 
KCL 1% ACL OS% KELO25% WL 015% 
aan OU TO TUTUU TLE TECCUTEPFYTTOVEYIVOT aaa menereUh TNE VeUSSTIVIVED IYIYRBVETEVUNTTTIYED Pye str ney ver VIVrY YT TTPO T YT 
LO A ba ora 24 Xi 522. 24 XI 522. 24 XII 52 2. 


4 b, 8, i 


A + 


AARAAAANNAAANANAANAAANANANAAAAAAN CUA WAAMAAMAAAAAAAA MAAAAAAAAAAAAAAAAAAAA 


HEL IG HEL O5% KCL025% OS KEL ONS % 
Alaa ahaa plata ah hd i haba bbb th abhtadd Lob SES NE OUVE RFU EY TET OO ET ED 
24 Xl) 522. 24 XU 522 24 XU 522 24 Ml 522 


Puc. 4. Jleiicrsue KCl na PeueHTOpE COCYAOB KUAUICYHMKa POMINKYAMAM3ApOBaHHHIX Ko- 
Wek MWpwh HneTepHosuce. 


A, b, Bu I’ — yo rerannsaynun; A,, B,, B,, [, — utocne nayana TeTAHH3alHn. OOosHayeHHA Te Ke, ITO 
Ha pune. i. 


CTaHH BbIPaHKaeTCH B NOBHINICHHU BO3sOyauMOCTH XeMOpelleNTOpOB cocyyoR 
MaTKH, KMIMCYHHKAa H MexallopeleuTOpos moyeBoro Tysbipx. Ho c pambueii- 
MMM pasBuTveM HcTepuosuca HacTyNaeT yrHeTeHve VenTpos, BenencrBue 
WeTO HHTePOMenTHBUbIe PaslpaxKeHUA OKABbIBALOTCA B TOI HAM WHO cTeneH 
ON0KMPOBaHHEIMA, HeCHOCOONHIMM BEI3BaTb ANeKBaTHOH CHAD pedseKnchi 
Ha cepleuHo-cocyyucToi cucteme. 

Henb3A He BUJeTb B ONNCEIBaeMOM ABAeNUH OnHY 13 dopm leccimasbuory 
TopMomeHHA NO H. EK. Baegencxomy. 3yech parkno HOAYEPKIYTL, YTO CBepx- 
HOPMAIbHOH CHIL WM WpOOIKUTeENbHOCTH TrOpMOHANBHEIE CTUMYJIATOPH 
WIUTeIBHO elicTByIOnNIHe SKCHUTATOPUbIE pa3sqparxkeHuH HepBa, Kak bil 
B OTHCNBHOCTH, HPNBOAAT HeEPBHbIe WeHTPbl K 4upe3sMepHO BEICOKOl! WaOMsTb- 
HocTH. Ho umMenHo HoaTomy OAHOBpeMenHoe 11 CYMMUpytomlce NepeHanpaAKenne 
TePBHLIX IponeccoB CTaHOBNTCA KpUTMYeCKHM, emle 6onee yrayOnsoUMM 
TWaTOJOrHio HCPBHO-ryMOpasbubIxX CONOTYMHeHIIT. 

OnnHT c HHCyannHOMm B pyrolt cepuu nccareyopaHuil Opie 
HSYNCUO BIMAHNE COCTOAHIIA HCTepuosiica Ha peryaAWiMio NOCTY NENA caxapa 
B KPOBb, JKCHEPUMeNTL WpoBeyenn Ha 27 KomKAX NO Ne€HTOTAIOBLIM iWap- 
KO30M (BHyTpuOprommnno 70 mr ua 1 Kr Beca KUBOTHOLO). Caxap KpoBH onpe- 
1eTAICA HO Crocoby Xaregopna—Veucena. Kposp 6panacn u3 APCMHOll BeHLI. 
Konrpoabnile anasu3b B YCIOBMAX NeHTOTAaNOROFO Hapko3a HW MHOLOKPaTHELX 
pasqpakenull Mano0epyoRnoro NepBa WOKa3sLiBall rile priwkKeMHLO B Tipeyenax 
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60 mr% caxapa. TeraHu3alua HepBa H MOCTe BHABIEHMA ACTepHo3uca MIn- 
nach Wo 10 wacos. 

B 60npmuncrse onbITOR GEM UpesKge Bcero oOnHapy7KeHH CONpAKeHHHE 
OTHONICHHA MexKaY asaMH UcTepHosuca (aK3aIbTAaMOHHOH i TOPMO3HOM) 
Mu WocTrynuueHueM caxapa B KPOBb. 

He kacanch weTaseii, ykKaxKeM, 4TO B PAe ONLITOB yxKe B MepBHe YacHl 
pasBiuBatomleroca McTepHosHca IpOMCxoAMT pesKoe HapymeHue yraeBORHOTO 

oOmeHa, BbIpasKalomleech B CHJIbHOM 
P/K Wl ipa yReIHyeHun MOCTyWNeHHA Caxapa B 
\ ls KpoBb, 40 400—410 mr% (pac. 9). 

Iipu 6ntcrpom HapacTaHuu ypoBHA 
BO30YAUMOCTH HepBHBIX  WeHTpon 
CTOIb *Ke OLICTPO pasBuBaeTCA ruvep- 
TIUKeMHUA, OFHAKO PrHiepriuKemuye- 





cll «=N ow Ml OX [ it) ¥ ¥ W Wesac 
Puc. 5. Tumepraukemnn lpi Puc. 6. Cumkenie tmocTyn- 
HCTEPHOBHCe, eHuAA Caxapa B KPOBb pH 


[Ipepmeucmaa .iunua — Toporit npoo- BBe]CHIUA nee ees BpeM# 
Horo MaslobepuoBoro HepBa, cn.toul- HcTepHosnca. 


HaA AUHUSL — KPHBaH Caxapa KPOBH. 
Cmpeaxu O603HaNaIOT MOMEHT BEJIO- OOosHaveHMA Te Ke, TO Ha PHC. D. 
€ INPeARa NYHRMUPOAN — MOMECHT 


HVA Mo ORbIKJIOURHMA TeTAHH3alMn, 
ee nanr zs BBE}leHHNA MHCY JHA. 


CKUi MK MOKeT H He yheprKaTbCA B TeVeHHe LAIMTEIbHOTO BpeMeHH, HM TOra CO- 
qepxaule caxapa B KPOBM HayMHaeT pe3sKO YMCHbIMAThCH, Ecam me BEICOKaA 
BOSOYAMMOCTh WeHTPOB WpoomHKAeT CTONKO COXPaHAThCA (9k3abTAaWNOHHAaH 
basa), TO BHOBb HaGmoaeTCA yCHIeHHOe MOCTyMeHue Caxapa B KPOBb. Hecom- 
HEHHO, BOMHOOOPasHOCTH CaxapHOll KPMBOL OTpaKaeT ABIEHUE mpoTinBobop- 
CTBOBAHHA BAILMTHEIX  PeryIHTOPHBIX HePBHO-ryMOpadbHbIX MeXaHW3MOB 
¢ Hapacraomeil runeprankemiell. OTH COOTHOMICHHA NOABNAITCA B PasHPlx 
BaplanTax, B COOTBCTCTBUIM C KONKPeTHBIMH YCOBUAMH pasBuTuy ycTepio3suca. 
C najentem BO30y/MMOCTN HepBHBIX TeHTpoB CaxapHaA KpHBaH Me]WICHHO 
BosBpallactcA K HOpMe HM, YTO XapakTepHO, MOMET repeliTH B rMNoruwKeMBi- 
gecKkyl0. ObITH, Takiim oOpa3om, oOHapyKHBaloT OODLyIO 3aKOHOMePHOCT: 
upesmepuasd NOBBIINEHHAT BOZOYAMMOCTh HepBUbIX WeHTPOB, B HAaMleM Cy tae 
BLIBBAHHAA JWINTeUbIDIM IUpephIBUCTBIM pas_qpakenheM UYBCTBUTeIBHOrO 
HepBa, BbIshIBacT rIyOoKHe CBHI B yrseBoAHOM o6OmMeHe B BIIe peskO BBI- 
paxKenHoll runepriuikeMnan. 

Orparkaerca aM cocTosMe HMcTepnosica Take M Wa MHCY.AMHOBOM a(p- 
eKrTe WIM, UHave TOBOpA, HapymaercA JM B OMNCAHHOM 9KCTIepIMenTe qex- 
TOAbNOCTH HUCYAAPHOTO alllapatTa MO KeTyOUHOs yKenesbl? YUOMAHYTAa 
BHIMe ROMMOOOPAsHOCTh CaxapHoll KPMBOH, ECTCCTBCHHO, IpHBe.a lat bHeu- 
HIHe HCCHeELOBAHHA K WOCTAHOBKE ONbITOB C HHCyAWHOM. 


23% 
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RONTPOABHEIMH ONLUTAaMM OLLI HCKTOUeHE! BO3MOMHTeE COMHeNHS B CIIe- 
UNPMeckOM BMeMaTeAbCTBe TeHTOTAAOBOrO HWapKO3a Ha BAHANHE NuCcy.itHa 
Ha CofepeKatie Caxapa B KPOBM. OKCNCPHMENTH MpoBonMaAcy B JBYX CweLy10- 
Hx BaplauTax. B epsom — Ha dove pa3sBuBmeroca HCTepHO3NCa HHCY aH 
BBOMILICA (TOoqKOmHO 20 ME) cnycra 1 nan 2 vaca mocte Hayana Teta Haine — 
B Hepnoy varata KpyToro Wokbema rinepraukemuyuccKoi peakuun. Bo Bro- 
pom — Cuycra 0—6 yacos Hocwe Havana TeTaMiaanin. Pe3yabTatbl OKa3zaIHCh 
CIETY MOULIMIT. 

Wucyaui npossiaa caoe jeiicraie, T. ©. BEBEIBaLt CHIGKE THe NOCTY MICA 
CaxXapa B KPOBb TOJIbKO B HayaJIbHOM Mepione ucrepuo3sa. Mono B 3TOM Ba- 
PHAHTe OTMeTHTb, UTO yYepes 4 4aca TOCre BReAeNUA MHCyANHA cone pkanne 


Caxapa RKPpOBif TocTenenHoO yMelbiuasocb 


CH DK (puc. 6). MW oto neemorpa ua To, uto ucTe- 

40 ely a PHOSHC COXPanAJICA: BOZSOYANMOCTD B LeHT- 

a5 ee oi moy, PAX NponosmRasa HapacTaTbh B CBABI © Mpo- 

mA i, ae io ;60 NOMKaronlelicA TeTAaAnU3Zayneil neppa. OnnaKo, 

eee = Ln CCIM HHCYINIH BBOJMITCH B KpOBb Tocae 

7 ae ] MpONO.GKUTCABHON, S—6-gacopoit, Teranu- 
! dO. 8AM, TO ero NelicTraue OKasbrBaetesH G6e3- 
Ee Ca: CE Ree ee oe ee 


lM OY Y WOW ME Kee PC3YMbTATUDLIM: COepsKanHe caxapa KpoBH 

OCTAeCTCH NOBDIMeHULIM (pace. 7). Caenona- 

Pue. 7. OrcytetBue riatorankenn- TCIbUO, Ha Poue yee asero SANICAINHX 

uecKoro opperkra mwa BBE eIe IH Hapymenuil yraesoazunoro oOmMena, BLIsBaH- 

nS HIBIX CTOUKO yrepKiBaiomelica ToRBeH- 

HOM = BO30YAUMOCTbIO HepBibrx HeHTpos, 

Ta Re TO3a MNCYAWHA, KOTOpaA B Wayadtb- 

HOWL CTaqWu McTepio3suca BBIBEIBAeT PIOPIMKeEMHIO, TeHepb ne cuocobua 
BL3BaTb LHMOTTHKeEMMYeCKHH appexr. 

Aagqbueitne Hamu necrenopannsa NOCBAINCHBE BbISICHCHMIO TIPM4HITbl 
CTONB pe3Koro O1OKUpOBAaHUA HHCyAUHOBOLO anmapata. B kauecrBe mpen- 
HOTOKCHHA MOKHO YKAZATH Ha OCOOYIO powb anpenanuna B pa3sBuTUM Hapy- 
Menitit yrieBoANoro OOMeHa Apu HcTepHosice. 

B cacgywuem cooomenntt OyMyT conmoctaBnentl Wpo0alaTH3supowa ith 
(PakTH OTOKUpPOBAHUA HUCyIMHAa B CBABI Cc KOJHYCCTBEHHLIM Olpeneswenuem 
AWpelatInia B KpOBIL Ip ucTrepHosuce. 

Ws upusexenuoro marepnaga 11 OOHAPYAMECHHLIX B3akOHOMepHocTeli c o4e- 
BHAHOCTBIO MOMHO BAK MOUNTS, ITO COCTOAHMe BO3SOYAUMOCTH HE PBHLIX HeHT- 
POB OKAsLIBacT BIMAHMe Ha TeliCTBHe TOpMOHOB, HO HapAAy Cc sTUM xapaktTep 
POPMOHAAIbHbIX BIHAHAH 3aBICHT We TOABKO OT CTeNeHI HaPYMeHuA WeATeIb- 
HOCTH HepBUBIX HeuTpoB, HO H OT @akTOpa BpeMeHM: Tak, HHCyaNN B Hayage 
pasBUTUA HCTepuOsiica MOF eNle BbIsBATh PUNOrAMKeMMIO, BOUpeKH COX paHyto- 
ICHcA MOBMWeHHO BOZOy_HMOCTH HCPBHbIX IEHTpPOB, HO Jlasbueiimee BIEnA- 
fle UCTCPNOSHCa CKasaOCh Ha MaTOMOrMyecKU pa3BUBMINXxcA pa3sHoodpas- 
UDIX OOMENHELX Wpoueccax, MOTAHYBIINX 3a COOOi TaKMe HA pymeunA, B Oopboe 
C KOTOPbIMH pO.Ib HUCYIHHAa — Ip MpOunxX paBubIX yCnOBNAX — OKa3amacb 
OrpaHi4eHHoit. 

Lamu OnmbITBl WoKasbiBaloT, 4TO B HayaATBHOll CT2QNM pa3sBruBalonleroca 
HW YCTAHOBUBIMerOCA HCTepHO3HCa HapyuICHHA TeATeAbHOCTH TOrO HAM UHOrO 
ceKkpcTOpHoro Opratia Tak MAM Haye Kak GbE CONpoBomAawT NaTOnOruo 
B H€PBHbIX WeHTpax. OqHako B pesybTatTe Maqenna BO30YAMMOCTH B He pBIbIX 
HeuTpax WAU B YCIOBUAX BEIKOYCHHO TeTAHN3aLHA HepBa pM Aaanneimen 
pasBuTUM HcTepHusica XO TOPMOHaAbHBIX Hapymenul 6yzer WUCCOMMUUpOBAaTh 
© COCTOAHHEM BO30YAUMOCTH HepBHEIX TeHuTpos. 


OUdoslaicuiA Te Ke, aTO MA pc. 35 Wn 6. 
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PEDY JIAUUA CEKPETOPHOM M1 MOTOPHOM HEATEJIbHOCTU 
MOJIOUHON SKEJIE3bI 


MH. AL. BAPDHUNHUHKORB 


(labopatopna dusnosorunt CCAPCKOXO3ANICTBCHITDLX FRUBOTHIX. 
dapelyionuit — Wo A. D apa Kop) 


JJanTanaa ecth dyuKnuia woero opraHu3ma., Kak nokasanM uccnenopanna 
walle sadopatopnn (Jlo6psaKona, 1954; Crpeopmopa, 1955: Cyseiimanopa 
1955; Koxopuua, 1955), waKkTanua saBucut oT YPOBHA KOpMienn#A, rasoanep- 
reTHyecKoro oOmena, KpopovOpamenua, MCATENBHOCTH *Kee3 BHYTpeHHell ce- 
Kpenmu. Hakoney, B nocaequne roxE HOKA3aHO, YTO MONOUHAA MpoyKTUB- 
HOCTh HAXOAUTCH B TCCHOI CRAM Cc THMOM0rMaecKUMI ocobeHHOCTAMN BLIC- 
meli HepBHOil JeATeABHOCTH (Basyma, 1954, 1957: Koropnaa, 1955, 1958a, 
19586; Aitsun6yyac, 1957). 

B feareabnoctu mMomounoii skenesnt HeOOXOAUMO pa3IM4aTb jtRe B3AalIMO- 
CBAZAHHDIG CTOPOHBI: CekpeTOpHyW MOTOpHY!0. B cekpetopuoii PY HKIME 
cymectryeT Abe hasur: 1) monoKooOpaszonanne (cites MomoKa) n 2) ceK pellua 
MOTOKAa (MOMOKOOTAeENeCHHe HH OTTOPKEHHE BEPXyMeuHOll wacTH sKee3HCTHX 
MICTOK B IOIOCTh albBeod). B moTopHolt PYHKWNM TaKKe pasanuarioTca Be 
dazu: 1) MonoKoBBIBeneHMe UAT HaKOMeune WH pacipeqerenve MOuOKA B eM- 
KOCTHOH clcTeme B MpotoKax uf mucTepHe WH 2) MOMOKOOTHaua Kak OTReTHAA 
PCaKHWA Ha cocaHie WAN Wocime Mp obOm3aTenBHOM yuacTHH OKCHTOWMNHA, 
BeHymManH K Oomee HIM MeHce TOHOMY OCBOOOMKeHHIO BLIMeEHH OT MOMOKa. 

Bonpmunctso pusuonoron 4 OHOXMMHKOB IIpH3HaeT, YTO MONOKO oO pa- 
SYCTCH M@KAY MOUKAaMH, HO Kak ocymectBaAetca CHHTe€3’ MONOKa — dTOT 
BOMpoc cule He paspemen. Uccnegosannamu B. H. Hunutuna (1937, 1953) 
AOCCTATOYHO MORPOOHO MByYeHDE MpexmecrBennnEnt MOOKa. B yacrnoctu, 
CIUTAIOCh, UTO IpeRuecTBeHHItkamMH MOMOUHOLO HUPA ABIAIOTCH HEUTpPabuUble 
KMPH, IMMUN TBI, TIOKO3a KpoB. Onnaro padotamn I. WM. Asumosa (1955), 
B. H. Hururina e coTpyauukami (1956), [. A. Bongapenno u T. IT. Yepruk 
(1956)  xpyrnx 6x0 YCTAUOBNICHO, YTO B OOpasOBAaHHIt MONOUNOTO *KUpa 
Y *KBAYHEIX BaxkKHOe BHAGeHe TIMewT MpOLYKTH Opomenusn B py6ue. Tax, 
HampumMep, YKCyCHaAH KHCIOTAa OKa3bIBaeTCA IPOMeKYTOUHLIM 3BCHOM B OOpa- 
SOBAHNH MOTOUHOrO aHpa. Cuutes coctaBiblx uacrte;i MONOKa (aKTOSHI, 
MOTO4HOLO HKHpa H Kazenia), Kak OTMedad B. A. Jurexbrapyt (1950), ocymecr- 
BIACTCH C MOMOMbIO COOTBETCTBYIOMINX (bepMCHTOB, HO Ham HeEH3BeCTHO, Ka- 
KUM OOpa30M IrpoTeKatoT epMeHTaTHBHEIe Mponeccst B MONOUHO;I mere3e. 
B mponecce MOJOKOOO pa30BaHHA BarkHeliman pOUb NpHHaAICKUT IHOKPHH- 
HEIM dakTopam. 

Mccaeqosanuamu naueit aa6opatopun (Cyseiimanona, 1955) 6pr0 no- 
Ka3aHO, 4TO BHIKIIOVCHMe UMTOBURHO smene3Er BBIZbIBACT CHHKEHMe yOA 
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| peskoe Maylene *KMPHOCTH MOWOKA. CkapMiMBaHue fio{MpoBaHuoro Ka3senHa 
cofepKallero OKOJO 2%) vupoKcnHa) BOCCTaHaBIMBaeT YON HM NOBbIMAeT 
KupHocTb MowoKa. Lo BAMAHHeM W30IMpOBaHHOrO KaseHwa W3MeCHAIOTCA 
pu3znonorMyeckHe CBOIICTBA MOAOMHOTO KUpa (Koxopnma, 1955). M. A. He- 
<pacona (1955) Nonyunsa HeKOTOpHle TaHHEIe, CBHeTeEILCTBYIOMNMe OO yuYacTHH 
aylpeHamuHa B CTUMYIAWINH ceKpeTOpHOrO MWporecca MOJOUHOH +Kere3Ht. 

Onnoit 13 BaxKHeMDINX 3ajlay ABIAeTCA U3yueHMe Pov rHnopu3a B Wpo- 
WeccaxX MakTalluu y KO3 HM KOPOB, Tak Kak OMbITH Ha sa6opaTOpHbIX #KUBOTHEIX 
OKagblRaloT, UTO THMOPUSIKTOMHA BEISKIBAeT MpeKpaileMe MAKTAITT (Go- 
mez a. Turner, 1937, 1 ap.). RK BeIACHeEHHIO pO TOPMOHOB B MO10K000 pa30- 
BATCIbHOM TIpomecce MBI TOJOUIH KOCBCHHBIM NYTeM. B onsitax [. B. Tsep- 
cxoro (1957) Opl10 NpoBeseHo M3y4eHHe BUMAMHA TONHO! TenepBalun MOTOU- 
Holt #eue3bl Ha cekpeuitio MomoKa. Panee I. Bb. Tsepcxoit (1953) ToKa3al, 
WTO OCTABIEHHe MOTOKA B AIbBeEOJAPHOM OTMeTe TOPMOSUT CeKpeTOPHHIM mpo- 
necc. Jloenne +e AenepBIpOBAHHOFO BHIMCHH He BHSbIBACT pedsekca MOIOKO- 
OTLAUH MH OMOPOMNCHHA aTbBEOTAPHOTO OTHETa OT MOMOKA, CreOBaTesIbHO, 
MOCKONbKY Mocte AetepBannM BEIMeHH oenwe ye He MOTTO BLI3bIBAaTh BBI- 
JCACHU OKCHTONUMAa 13 HeBporimoPusa, U3rHaHMA MOTOKA Is aJIbBeOJA PHOTO 
oTieia B WicTepHy MOsKHO O10 WOONTHCA UyTeM BBeeINA MHUTYHT pia 
B KakKy!o Woiiky (mo 1 Ma aMIly/IbHOrO pacTBOpa Ha KoO3sy). ONBITH MoKkasalH, 
UTO B YCJOBNAX JleHepBallittt OOCHX MONOUMBIX AKeTeS ceKkpellHs MOJIOKAa MO- 
{KOT COXPAHATHCH Ha HCXOMIOM ypOBHe I lake MpeBDINaTh Cro, eCJUL BO BpeMsA 
JlOCHHA IPOUCXOAUT OMOpORUeHhe aTbBeOTAPHOLO OTAeTA OT MOLOKA- Oka- 
3a0Cb, UTO IKHPWOCTH MOTOKA B 3-10 WeKkaly Wocue jevepBalMi BhIMCHH y 2 
KO3 OblIAa [ake HCCKOLLDKO BLIEIe HCXOAHOH, a y 2 Wpyrux — HeCKONbKO HiKe. 
B neKasly wauBercero y4OH *KUPHOCTH MOTOKA y BCeX KOS Oba HECKOALKO 
WiuKe NCXOZHOM, a CyTOUHAA MpOyKOMA MOTOTHOTO AUpa 3HAUITEJ bIIO 
TpeBbliiasa UCXOAMIDIL YPOBE Hb. Ilpnpesenntie PakTh WOSROTMAM 3aKJIOUITH, 
UTO JENCPBAILNA MOAOUHDIX AeTe3 HE OTPawKaeTcH CKO bKO-HHOY Lb CY LIECTBE HHO 
Ha Wponecce OOpasopallHA MOMOUNOTO KUpa Mp YCOBUM ONO pO HEHHA aTb- 
BeONAPHOFO OTMea OT MOTOKA. CaeqopaTeCibHo, HeMOCpeCTBCHHDIM CTHMY- 
JIOM MONOKOOOpasOBAHHA ABAACTCH OMOPOMHEHHE aNbBEOs. OnoposkKHe thA 
AIbBeON MOJKHO AOCTUFUYTS C MOMOUIbIO MHTYUTpPHHAa HW OCHA, a B HEKOTOPbIX 
CyyaAtx — NHUIb WocpeAcTBOM MaccawKa H THATeAbYOTO OCHA. 

Moxxuo O60 NpeymortaraTb, TO OMOpORHeHNe aTbBeowt CTIMY IHpyert 
CeKpellio aAKCOH-pe@seKTOPHO, OAHAKO rictomormyeckve wccreqoKranilA, 
eCIH He CUTaTh eMNCTBEHHEIX Wanubx JI. B. Oneanqpona (1935), ne oOHa- 
PYKWIM HH HepBIbIX K1eTOK, HM HePBHBIX BOJOKON B lee pBUpOBaHHbIX 
somezax. C.CHORATCIBHO, AKCOM-peUeKTOPHbe BIMAHMA He MOLT ocyllectT- 
BIATRCA. OctaeTtcA pyrol WyTb CTHMYyJAMM MOTOKOOOpa3s0BaHHA —— 9TO 
WyTh TOPMOHAbHBIII. 

BasknaH poab alcHOrMMmomu3a B NoWepHannh cekpenun mMomoKa He NMoj- 
NemuT COMHCHHO, HO IyTH peryAAWHM BLIeTeHHA ero TOPMOHOB OcTaoTCA 
Heacnbimid, JiBycTOPOHHAA wmeliwad CHMMaTIKTOMHA, Kak WoKa3zadlt OMbITH 
Ll. B. Taepcxoro (1957), BbIsbrBaeT JIHTeIBHbIC M riyOokHe HapyilieHuA MO- 
HOKOOOpazonaTestbuoro Wpowecca. JTO aBpato OCHOBATITIE mpeqmonarath, 
UTO allele CeKpelUM MOTOKA B MOMOOHBIX CIyYaAX CBA3AHO © 1a py wie HheM 
TOpMO NOOO pasz0BaTeIbHOll MeATeMbHOCTH anecnornnopi3za. Keau rOpMoHooopa- 
BOBATeAbUAH WeHTebUOCTL awenornmodisa WaxoATcA Wo peryAMpytoulye 
BUMANNCM HepBHOM CHCTEMbI, TO BO3HUKAWT CELYIOM[Me BOMPOC pT. 1) cTumMy- 
TMpyerTcA WH WHKpeliA TOPMOHOB aleHorunomusa 3a cueT pedAeKCOB, BO3- 
HHKaOnMx Ip cocaHhll WIM Ip omopomHeHAn CMKOCTHOI CHCTEMBI +KeTe3bI 
OT MONOKa, UM 2) ABMAHETCH JIM JTOT MCXAHH3M CAHHCTBCHHBIM WIM Ae cymlectT- 
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BytoT H Apyrve WYTHY CTUMYIAQUM AUK peTOpHol jeATeMbHOCTH ayeHoruuogusa 
HOA Ie PHRUBAIOMNE MAKTAWMONUBI Wponecc. 

Ha neppoiii 13 noctaprennblx BOonpOcos oO pePAeKTOPHLIX BILMANMAX © MO- 
MOWWOH AeTesbl Ha PYNKMMIO afevorumomu3sa ooAyyen orner 3a py OesxKHDIMIE 
apTopamu (Selye, 1934; Reece a. Turner, 1937) B onnitax na ua6opaTopHpls 
*KUBOTULIX (MBI, KPLICbI) H TObKO B OTHOMIEHHH OfHOrO ropMoHa — IIpo- 
nakTuna. B name aaGopatopun B, ©. Buxtopos DYTeM CMeHDI NOMeTOr 
AOOUICA YAINHEMUA WakTAaNUH y KpbIc Ha UpOTAKeHUN UeCKOABKUX MeCCHICB. 
Takum o6pa30m, CTHMyJIbI CocaHna y 1a60paTOpHEIX +KUBOTHLIX OKa3bIBalo4 
BIMAUME Ha AeATeIbHOCTh ayenorunodusa. Ilo qannpim Hortca, Kpuxtona, 
Monud a Monra (Cotes, Crichton, Folley a. Young, 1949), pou» nponakruna 
B HaAKTANHONHOM Tpolecce Kpaline He3Ha4uHTeubHa, TOra Kak COMaTHYeCKHT 
rOpMOHN (roOpMOH pocTa) urpaet Goaee cymecTBeHHYy!O poub B aKTannN, JTo 
WelicTBUG OHH paccMaTpHBaWT Kak ONOCpeyOBaHHOe yepes AZMeHeHUA yrvie- 
BOWHOrO OOMeHa. 

Ho pepnenmcn K onnttam [. B. Taepcxoro c eHepBallvWel BLIMeHI y KO3. 
Rak Obl0 OTMe4eHO, Nocae AeHepBalun OG6eHX MONOUHEIX meNe3 cek pela 
MONOKA COXpaHAdach Na MCXOMHOM ypoBHe UM Jake UpeBbiwiana ero, 7. e. 
B OTCYTCTBUN NPAMBIX HEPBHLIX BIMANMI C MONOUHOI KeTesbI Ha aeHOrUuno- 
Ou3. ITH Jalnble HE MO3BOMAIOT, KOHCYHO, OTPULaTh B HOpPMe pou NpPHAMBIX 
HEPBHBIX BAHAHHH C MONOUNO seesbl Ha alenorunogus B peryAAWHU ero 
PyWKIWMH, HO OHH CBUAeETEIBCTBYWT O TOM, 4TO HapAyy C IpAMBIMM HEpBHEIMH 
BAMAHHAMM CYMCCTBYIOT HHbI€ MeXaHUSMbI, CTHMYJIUPylonime nnKpelnw 
rOpMOHOB afenornnopu3a, o6ecneunBawnllux NoAWepmanne ceKpelun monoKa 
B xXOjle yCTAHOBUBWICHCA JlakTanuu. 

Cormacno necueqonannam Croypuc u Metiteca (Sgouris a. Mcites, 1952), 
B XOJ€ CHHTCTHYCCKOH Je€ATeCNLHOCTH C@KPeTOPHEIe KETKU MOJOUHON +euesbs 
HOPHOWaioT WAH HHAKTHBMPYyIOT akTOreHHH ropMoH. [lo mnenniw aBropos, 
Tafenne KOHVeHTpalul TOpMOHOB azenorunodusa B KpoBU OyfeT cTuMysH- 
posaTb OOpas0sanne lM BLIXO]| B KPOBb HOBLIX NOPUNii ropMoHoB. Kak usBectHo, 
TAaKOM *Ke MEXANH3M perylANUU CyulecTByeT MexTy afeHOruuogmu3z0m WW mWuTO- 
BUANOM MKeme3z0il, aleHOrHNOU30M H NOAOBLIMM sKee3aMu. 

Takum o6pa3omM, B HOpMe peryaauuaA MUTOKOOOpa3z0BaHuA WpoOMcxoyUt 
CleqyOuwumM oytTemM. CTMuMyabl JOeHNA BBIsbIBAaWT peduekc MONOKOOTLAUH 
(c yuacTHemM OKCHTONHHA). B pesyubrate KOTOpOTO MpoucxonnT onoposxKneHHe 
ANIbBCOIAPHOFO OTAeIa BBIMCHM OT MONOKA. OuopomHeHnhe allbbeosl oT MONOKA 
CTHIMYJIMNpyer CeKpeTOPHY!O LeATCABHOCTh KUeETOK MOTOUHON mene3b. B xoye 
CHUTCTHYCCKOH JeATENbHOCTH KIeETKH MONOUNOL wHeNesbI NOriomawTt H3 Kposy 
TOpMONb! axeHornnogdu3sa. Konneutpanua ropmMonos B KpoBU Hanaer, uo 
ABIAHCTCA CTUMYJOM JIA OOpas0BaHHA HOBLIX DoOpynil ropmMonos. Takop Me- 
XAHH3M COPMOHAIbHOH perylAgun MOTOKOOOpas0BarA. Henb3d ComMICBaATBCA 
B TOM, 4TO B HOPMe Ii DPSMbIe HEPBUble BIUANUA C MONOUNOM peTeBbI TAaKKe 
OKasblBaloT CyMecTBeHHOe BAHAHMeG Ha yHKWNIO asenorunoduza, omnaKko 
HeOOXOAUMBL JlasbHeiiMMe UCCNeOBAHUA 9TOTO MeXaHuaMa. 

Panee I’, A. Haxaes 8B nameii snaGoparopun B onite Ha Onno Kose ToKa- 
8a, HTO UOAUAAH Mepepeska CHMHHOrO MO3Ta Ha ypoBne JI x1; BbIZLIBaeT Dpe- 
Kpamenle Jaktayun K 20-mMy uI0 Nocae onepanun. Ha ocnopannu vtoro onbita 
Obl10 ClleMaHO BakIOYeLINe, UTO CeKpeHHA MONOKA NOAACpHKUBAeTCA Ba CUeT 
peduekca, abepeuTHb ii WyTb KOTOPOTO MpOxoOMNT B CHMHHOM Mosry. YuuTLI- 
Bah, uTO onbIT I’. A. [laxaepa 6prn NOcTaBNeH Ha OHO KO3e HATO nog yuenube 
AM (auHble MpOTHBOpedWIM MUccAenoBannAmM Lonbna u OBanbga (Goltz u. 
Ewald, 1894) u H. ©. Monona (1950), koroppe naGnionam ceKpeluio MOOKa 
Hocie Uepepesku Wilk yaleHu# COMHHOTO MOosra y co6Oak, HeOoOxonUMO 
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6LI0 BHOBb BePpHYTHCA K M3yyeHniO BIMAHHA Tool Nepepeskn cmMnnoro 
Mosra lla cekpemmio MonoKa y Kos. I’. 5b, Taepcexoli B onite na 6 KOBaAX H3y- 
YN BIINAHNeE NOAWO Nepepeskii CMMHHOrO MOBra Ha CeKpeliio MOWOKA. Obit 
Obit WocTaBseH B AByX BapHantTax. B nepsomM BapHante COUMHHOH MO3sr ODI 
nepepesan y 3 KO3 Depsoro OKOTa (NepBoposAMNX FKIBOTHDIX), TOTYAC MOCIe 
pomon O Mepporo oennA, JTOT BapwaHT ONbITA Obl WocTablen WaA Toro, 
YTOOLI NOMHOCTHIO UCKJIOUNTh BO3MOKHOCTL ToepRannA cekpenHi MONOKA 
nocne DepepeskH CHHHHOTO MO3ra 3a CyeT YCIOBHOpePIeKTOPHHIX BIANAHMIE, 
CBA3aHNLIX © Npolesypoii Woenux. Bo BropoM BapNaHtTe OLbITOB CUHINOW MO3T 
Obin Hepepe3sau y 3 KO3, KOTOPHIX AO sTOTO B anHy!o JaktTaliio ywRe AOnIN. 
B o6oux BapHantTax ONbTa WoeHne WocTe Mepepe3sku CUMHHOYO MO3ra MPONs- 
Bowun0ch 6c3 BBeeHNA UNTyUTpHna. BernauBanach IWNCTepHalbHad NOpuNA 
MONOKA, 3ATEM IPpOW3SBOHACA THWATeIbHBIT MaccaxK BHIMeHH HW BLINAaNBAaOCh 
W3rHaHHOe BO BpeMA MaCCaKa M3 aNbBEOMAPHOFO OTMeTAa BUNCICPHY MONOKO. 

O6a BapHaHTa OMBITOB NMOKa3aIH, YTO CeKpel|HMA MOTOKA Nocwse nonnon 
Hepepe3skH CNMHHOrO MO3ra COoxpaHsAeTcAH. B lepBOM BapualTe ONbITOB CeKpe- 
IMA MONOKa H3yyasacb B TeyeHHe 4 MeC. WocHe NOWHOH Nepepesku CNNAHOTO 
mo3ra. OGbem ceKpelu MOIOKAa 3a TepBble 120 nHeil NaKTanun nocie NoWMOn 
nepepeskH CIMHNOrO MO3ra COCTAaBIIA B CpeqHeM y 3 KO3 213 Kr. Y 4 WHTAaKTHBIX 
TepBOOKOTHBIX KO3, HAXOMMBIUXCA Ha TAKOM *KE palHOHe, UTO MH OTIC pHpPoBall- 
He, OOLEM CeK PEM MOOKAa 3a HepBEe 120 WHE AakTaluM CocTaB B Cper- 
vem 220.8 xr. Taklim o6pa30M, ypoBeHb ceKpelwu MONOKA Y KO3 C NO.HOW 
epepeskoil CHMHHOTO MO3ra CyIecTBeHHO He OTAMYAICA OT YPOBHA MOTOKO- 
o6pazs0BaHNA y WITAKTHEIX *KMBOTHHIX. 

PeasyubtaTbhi oTOL paOoTbl CBUeETEALCTBYIOT O TOM, YTO WeOCTHOCTE adde- 
peNTHHX TyTeii ¢ BEIM€HD, UpPOXOSMMX B CUNHHOM MOSry, He ABAACTCA He- 
O6OxONUMOM TA TOWWepHaHHsA BEICOKOTO YPOBHA mMonuoKoOOpasoBRanns. 

Onut T. A. Ilaxaeza ul’. H. Napnopa c peneppannel nonoBunbI BHIMeHH 
u onuitn T. Bb. Tpepcxoro c qeHepsanneli Bcero BhIMeHH (OCeNX MOJONUBIX 
7KeNe3) CBUAETEALCTBYIOT O TOM, 4TO JMmeHUe MONOUHON weTesbl af d.epeuT- 
HOt NHHeEpBRaN He OTpawaeTcH Ha OObemMe cekpelHM MONCKA MH MONONHOTO 
supa. Momno Ono OmKMAAaTL, UTO peryaNpykMee BAUAHHE oq de penTHbx 
HepBOB Ua CeKpeTOPH NPOWecc BUABHTCA B YCNOBNAX MeHSsECIUCECA dq YHKLHO- 
HANbHOM AKTUBUOCTH CCKPeCTOPHHX KeTOK MOROUHON Renesas. UToCE Wpo- 
pepuTp aTH npeqnosonenna, L. B. TaepcKol prinornys Ape paooth. B ono“ 
pabote, NpopeyenHoll ¢ yuacTHeM CTYMeHTOB JL. VU. Jiepnnoi n JO. VW. Wluanona, 
JWI USMCHCHUA PYHKUHOHAIbHOH AaKTHBHOCTH MOJOUHON Kene3b Ob NCNnONE- 
30BaH Iipiem yMeHbMeHHA MU WocHexywmerO yReAwvyeHNA KOPMICHHA ABOT- 
HEIx. Vismetlenie KOpMIe€HHA BBIZbIBAIO COOTBETCTByIoMee HameHenNe KOH- 
WenTpanun WpeswecTBReHHUKOB MONOKA B KpPOBH, ATO o6ycnOBINBAAO 
WUsMcHeHHe PYHKMUMOUAIBHONH AKTMBHOCTH CeKPeTOPHEIX KeTOK MOJLOUHOMN 
KETCSEI. 

Onuit 6b NoctaBreH Ha 4 Ko3ax. Buayase Obn0 H3yyeno HaMeHeHHe yAOA 
MH cekpeuHa MONOUNOTO Rupa, Kazelna, MAaKTO3HI, CyYMMapHol NpowyKuAw 
Cyxoro BellecTBa MONOKA B ABYyX WHTAKTHPIX sKeNeBAX Kako KO3bI. daTeM 
Oa HONOBNMA MOMOUHOH wHesesb Oblla JenepBNpoBana. Onepanna fevnep- 
BaIlMH WpoBOAMAach TAKUM OOpasoM, ATO BCE TKAHM, COCAHHAIOUME TCHEPBi 
pyemylo *ene3y © TeEOM #HBOTHOTO I coceyHell wkene30l, Nepepesadilich, 
3a MCKIIOUeCHHWeM KPyIHbIx cocyoB. C KpyNHbIX COCYAOB CHUMAaaCh HapyaA- 
HaA oOO0UKA, UM UX CTEHKH THlaTeIbHO UpOTHpaAHCh 5%-M BOXHBIM Il CHUPTO- 
BLIM pacTBOpaMM KapOoONOBOH KUCIOTH. V3 Bpcex BHUMBIX HCPBOb BLIpesaHCcb 
KYCKH pAHHOl B 2—4 cm. O NomHOTe JenepBaNH MOKHO 6EIIO CYQNTb 0 OT- 
CyTCTBHIO OoeBOU U TeMMepaTypHOU YYBCTBUTEIBHOCTH KOM COCKOB H BbI- 
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MCHH, OTCYTCTBHIO pedseKCOB MONOKOOT{adH MU OTCYTCTBMIO boneRO!i iBura- 
TCIbHOM peakQHH Ha BUyBaHue B BEIMA cCTepHAbHOTO BOayxa. Ilocne nenep- 
Balu BHOBb OBO M3yyeHO M3MeHeHMe CeKPeNMM MOMOKa H ero COCTABIIBIX 
waCTeH B MHTAKTHOM HW TeHepBUpoOBaHHO MONMOBMHAX BEIMeHM B YCHOBUAX H3Me- 
HeHHA KOpMaAennA. OMbITE WOKa3aIH, 4TO TenepBalluA Ne BHBBa/Ia H3MeHeHMI 
cCeKpCHUM MO1OKa MH ero COCTABHBIX YaCTeli B ONepHpoBaHHoil wKee3e TO cpaB- 
HeHMIO C HHTAKTHOM B YCIOBHAX H3MeHeHMA KOpMJeHMA. 

Takum o6pa30m, u3MeHeHHe OyHKMMONAABHO aKTUBHOCTH MOJO4HOM 7Ke- 
Te3bl UYTCM U3MCHCHUA KOPMICHHA He NO3BONMNO OOHAapyKUTh peryaupyto- 
mel pon shepeuTHoil unnepBaynt MOmOGHON mene3I B MOJIOKO00 pa30Ba- 
TCIbHOM Iporecce. 

B xpyroi padote T. B. Tpepcroii ana uamenennsa PYHKIMOHAIbHOH ak- 
THBUOCTH CeKPeCTOPHEIX KICTOK MOJOUHO HeTe3sbI HCHONb30BaT BBeleHve 
KO3aM MHCYJIMHa, KOTOpBIT CyMecTReHHO yBeNMuBaeT MmpokyKUMO MomOU- 
Horo *Kupa, BIMAA WpeuMylecTBeHHO Ha oOMelIEBIE TIpoOuecchl, CBA3aHIILIe 
C oOpasoBaHeM MpeymecTBeHHMKOB MORO HOO *muUpa B Opranusme. Heoo- 
XOMMIMO ObIIO BLIACHHTb, BH30BeT IM HHCyAWH yBeruyenne MposkyKUMu Mo- 
TONNOTO WuUpa B HetepBUpOBAaHHOl! *enese 1 OyeT TH B DTOM CiTyuae yRe- 
JHTCHHE TAKUM 3K, KAK B HHTAKTHOM +Kemese. Onsit 6p WocTaBeH Ha 5 Ko- 
3aX MepBolt HW TpeTbeii nakTanun. JlosuponKa MHCyIUuHa Y pasHbx Ko3 Oniuta 
pa3T4Holt. Ona ompexerntmach pesymbTaTAaMM ero BAMAHUH Ha TI POJLY KILIEO 
MOO4HOrO *upa. Baegenue uncynHa BE3BaNO yBenuuenue Ipowenta Mo- 
TOUHOTO Mpa, TO CpaBHeHHIO C HCXOAHEIM Hepuoyom, y 3 Kos na 30—40%, 
y 2apyrux —na 18 1 22%: o6man IpONYKIMA MOJOUHOTO KIIpa YBeENNYH AAC 
y 3 Ko3 na 25—33%, y 2 apyrux na 8 1 12%. Onur 6p NOCTPOCH MO TOI 2Ke 
cxeme, ITO HB MpedpiAymei padote. Mocne usysenun BavaHNA WHCyAMHa 
Ha Cekpenim0 MOTOKa HM MOMOMHOTO *KUpa B BYX HNTAKTHLIX pKeTC3aX KAKO; 
KO3bI OHA 13 HAX Obla JeHepBupoBaHa, MU BHOB GEO UCCIeqORAHO jjeHiCTBHe 
WHCYJUIHa. 

OMbITh WoKa3zaIH, YTO MpOAyKNMA MoTOUHOTO +KUpa WM KMPHOCTH MOOKA 
BO3PacTaloT B AeCUCPBUPOBAHUOll Meese B TAKOM +e CTeEHeHH, Kak MB UHTAKT- 
Hol. Hocse enepBanuint npu BBe_eHHM MHCyIMHAa He HaOsloOxaeTCA 3aMeTHOFO 
PasTMiiA B MpPORYKNMM MOsO“HOLO sKUpa B HHTAKTHO!! WU enepBpoBalnolt 
*KCMEZAX. 

Pe3syabTaTbI XTHX ABYX padoT CBUAeTeABCTBYIOT 0 TOM, ¥YTO Jake pH H3- 
MeHeHIH PYHKMNONaAIbHO akTHBHOCTH C€KPeTOPHHIX KIETOK MONOUNON 7Ke- 
Hesbl He yAaeTcH, B YCOBUAX BEIKIOUeHHA sphepentuoli HHHepBalt, BET- 
ABUT pOwb aPepentHErxX HepBoB B perymaAnuM cekpelul MowoKa. Heo6xo- 
AUMbI AabueilmHe WecreqoBaHMA, Apyrue PopMol IKCHCPHMeHTa JH Toro, 
UTOOH OOapy UTS po.th vbpepenruoili HHUCpBaNHM MOJLOUHOL Keesb B pery- 
‘TAQHIL MOTOKOOOpaszoRaTeIbHOrO Impolecca. 

Utro xacaetca co6ctnenuo ceKkpeTOpnoro mWpomecca, TT. e. oTmenenus 
CHATC3UPOBAUHOLO MOTOKA WIM OTTOPHeHHA BepXyMeUunoit yacTH ceK peTopnoit 
KICTRI B WOLOCTH albBeod, TO OONbMIMHCTBO PUBMONOTOB cuMTaeT, YTO DTOT 
Mponweee TAKKE HE ZaBUCIT OT HepBHoit cucTeMBI. ITO MOATBEPHKAacTCA B Ka- 
Koll-To CTenenn u onptamn I’. 5b, Taepexoro. Onnako HeoOxoqHMO HalomMunth, 
ITO BUTAIBHOMIMK POCKONMYeCKUMH uccueqoBaHnuamu VM. H. BoruKopoit (1955) 
Ha OewbIxX Mpmax OBI MOKAa3aHO, 4TO WINTeTbHoOe Cuaboe s1eKTpPHYecKoe 
pasipaxenne NepHpepuucckoro Kona HepBa, HAyWero K MOMOUHOL Heese, 
BLISHIBAeT MOCTeMeHHBII Nepexo COMepRIMOTO CeKPeTOPHBIX KCTOK B WOMOCTS 
aNbBeod. ITH PakTL MBI paccMaTpNBaeM Kak MOKasaTeIbCTRO HANWUA cek pe- 
TOPHBIX H€pBO MOMOGHOH mene3n. AmeHHo cexpetopubie HepB peryupyior 
Mpolece OTTOpKenNA BEPXyMeCulol YCTH JIMTeEMMAIbHEX KICTOK B Wo0CTh 
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bbeOA B OTBET Ha HHTEPOUeCMTUBHbIe HM IKCTEPOMeCITHBHHIe HMIMYJIBCHI. Br- 
AMOcTh MpoTnBopeunsA MexAy qanHimn VW. H. dotuKopon um lr. b. Tsepcxoro 
ObACHAOTCH PasHBIMA OObEKTaMH UccHeqoBaHHA. JlanbHeliMi Me CpaBHUTeIbHO- 
MIBHONOTMueCKHe HCCe_oBaHHA ocTaloTcH HeoOXORMMBIMH. 

Takum 06pa30M, MO#KHO CUHTATh, ATO CHHTe3 MOTOKa WIH MoOKOO0Opa3z0- 
AHUe MPOHCXOAMT HelipepbIBHO HM B OCHOBHOM Me*Kily qolkaMu, oTAerenHue 
JIM COKPeLMA MOWOKA OCYIMeCTBIACTCA WI MesKY LOMKAMM, HM BO BpeMA OUKH. 
foxer ObiTb, mocneqHHe, Hav6onee *KUPHble Wopuynn MooOKa WH Cofep eat 
THONTHBINeeCH MOJIOKO B MOM€HT COCaHHA HIM JOeHMA. 

Cruures WH CekpeluH MONOKa HaXOMATCH B 3aBHCMMOCTH OT MOTOPHOH jeA- 
CIbHOCTH MOJOUHON wKeresE. ECU MOJOKO H3 aMbbeOAApHOrO OTMeNa HE ya- 
ETCH, CEKPCTOPHAA eATEIbHOCTH MOMOYHOHM PKemesbl YrHeTAacTCH. 

I[pamoe BAHAHHe HeEpBHO CHCTeEMEI Ha MOTOPHY!O fleATeAEHOCT MOJIOUHON 
<e1e3LI HEKOTOPLIMH HCCTeOBATeIAMIL OTPHWaeTCA, XOTA MOTyYeHHble Nami 
anne (Bappiminkos, 1958; Bappumunkos u gp., 1951, 1953) y6ennTesbHO 
lOKkazadH, UTO IIEKTPNYeCKoe pasqpaxkenve NepudhepMuecKoro KOHIa CCMCH- 
iotO HepBa Y MOPCKHX CBHHOK HW KO3 BbIZHIBACT TOPMOFKCHHC MOTOKOBPIBETE- 
is W ModoKooTHauH. Kak Toka3aiW BUTAIbHOMUKpOCKoNNyecKne HCCIeLO- 
‘AHIUE ModOUHO: sezesnt SOenoit MpImm (SoTHKoBa, 1950), sTeKTpHueckoe 
ABIPAAKeHHe CHpAMHBIX HIM CEMeCHHBIX HEPBOB BUIBHIBaeT CilasM YCTbeB Mpo- 
‘onon. Tlocueqnee sBIIAeTCH HCOUpPOBepKUMBIM JOKaAZaTeAbCTBOM IpAMOTO 
LIAM a@PepeHTHLIX HEPBOB Ha riaqKylo MyCKysaTypy MpOTOKOB. Tyro- 
LolitoCTh, HaOmOalolladicA y HEKOTOPHX KOpOB, 8aBNCHT HE TOJbKO OT NO- 
SMUICHHOTO TOHyca ChPUHKTepa COCKOB, HO Take M OT MOBHIMeHHOrO TOHyCca 
“WaKoil MyYCKYJaTyPbl YCTbeB MpOTOKOB, Tak Kak OHA NOMHOCTHIO He CHUMACTCH 
lyrem KaTetepusayum cockon (BazpyMman, 1908). 

TopMoweHHe MOJNOKOBBIBeJeHHA MW MONOKOOTAAYN NacrynacT Take Ul 
lOCMe HUCKIM anpenannHa. Kak WokasaiW BUTaIbHOMUKpOCKONNYeCKHe 
icceORAaNUA, apenas Bw Konyentpanun 1.10°° BrisniBaeT peskoe CyKenMe 
SAK M@JLKHX BBIBOJIHBIX TIPOTOKOB, TaK MW PlaBHOrO MOJOUHOTO MpOTOKAa, a-Tb- 
CONDI OCTAIOTCH pH oToM pacmupenHbimy (JlepumKad, 1990). Tari o6pa3o0m, 
{OUCUHLIM 3BCIOM B TOPMOKEHHH MOJLOKOOTAAUH ABIAeETCA TiaqKaA MyCKy- 
faTypa BLIBOAHLIX MPOTOKOB, COKpallenve KOTOpOH HacTyNaeT NO], BAMsIHHeEM 
MPPepCuTMNX WepBOB NIM aj\penadHna. 

Topmomenne MOTOKOOTZauN, Kak H BCA /eATCIbHOCTE oprani3ma, ocy- 
mectTRAHeTCA pedpackropuo. Eme MH. II. Hanuos (1894) ormeyai, uTO B OTBET 
Wa passlpakenie 4yBCTBUTeAbUOrO HepBa WPOMCXoAMT YMeHbNeHHe KOI 
qocTBa MOsOKa, Hiorfa ovenb 3uaunTembHoe, jo 00% 1m Gombe. HMonpobunn 
AMAIN3 pePseKTOPHOLO TOPMOWKEHMA WOKA3aT, YTO OHO MO7KET OLITh BbI3BAHO 
OOJLEBBIM, CIVIBHLIM 3BYKOBLIM HII A pyrumM pasaparkennem, a TAaKsKe WU YC-LOBHO- 
pepaektopuo. Hecaeqonanmamn X. Tiwocem6una (1957, 1958) mokasaio, 
UTO TOPMOZKeHHe MOTOKOBbIBeenHA (paciipeyerenue WIM Tepemenmenite MO- 
1OKa B CMKOCTHOIL CHGTeMe Me?Ky WOiKAaMI) OCYIIeCTBIAeTCA C MOMOULbIO 
ABYX pePbAeKTOPHHIX MeXaHU3MOB: YHCTO HEPBHOTO, B KOTOPOM ame penTHoe 
ZBCHO ped@seKCa MpHHalenkUT WCHTpoOeKHBIM HepBaM BHIBOAHHIX MpOTOROB 
MONOUHOM #KETE3LI, JL HEPBHO-rOpMOHAIbBHOTO, B KOTOPOM KOHE4HBIM TOPMO- 
HAJIbHBIM 3BCHOM ABIIAeTCA alpenantnn. JLenepBalMH MOJOUHON sKeTe3bl y 4e- 
ThIpeX M3 WATH KO3 IpHBela K NONHOMY UpeKpamenHHlo TOPMOKeHIA MOOKO- 
BEIBeTeHHA. Y OJHOH KO3bI MocAe LehHepBaluu MOJIOUHOM Keresbl TOPMOKeHHe 
TOJHOCTHIO He HCues0, a THWb yMeHbININIOch. OHO ucuest0 Nocie AeHep- 
BAaUMM Has MOuednHKOB. 

Hanuune yByX MeXalH3MOB TOPMO?KCHHAH MOJOKOBDIBeCHUA OTYCTIINBO 
oOHAapyMUNOCh B ONbITAX C OoMeBEIM JeKTPM4YeECKMM paskparkKeHueM COCKA. 
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B ornet na sTo pa3ypakenne HacCTynaeT TOPMOZKCHHC MOJOKOBLIBCIENHA B qu 
asl: NeppaA nacrynaeT 6bicTpo, Bropasd —— yepes Goupmoi AaTeutiubtii nm 
puoy. Ilocne ognocroponneii jenepsanun BLIMeHu epBan dasa TOPMO Ken 
Ha OlNeptpoBaHHOH CTOpoHe BbIMafqaeT, a Ha WUTAaKTHOIL — CoXpanAercs 
Bropas dasa TOPMO?KeHHA BbillafaeT Kak Ha JeHEPBUpOBAaHHOH, Tak H Ha M1 
TAKTHOM CTOPOHE TOAbKO Voce eneppalun nagnowewsnKkos. Cucqopareipic 
nepbak dasa YMCTO HepBHaA, a BTOPaH — HepBHO-ryMopaubian. 
PedaecktopHoe TOPMOKeHHe MOJOKOOTAAY UPOABIAeTCA MIM B BITE 3é 
AepRKM MOMOKOOTAAuUM, HIM ApoOMeHNA MOMOKOOTHaUN, UI yWIIWeHNA Wi: 
TeHTHOTO TlepHofa ped@aekca MonoKooTAaun. JleneppaniaA MOmOUNOM KEES 
HW HaAMOVedHHKOB Beyer K OCMAONeHHIO pehdbieKTOPHOrO TOPMOKEHHA MOTOKé 
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Pie. {. Cxema yuacTkos ramotanamuueckoil oOsacTH CG BIKUBACHINIMH 
WICKTPOTAMH WM KAMOPpaMMa MOTOKOOTAaUI KOBE SUMKa. 


A — MOJOKOOTAaUa B OTBET Ha oslectTpnuecnoe pasapanicune 3-ro neporo yuactKa (3 2); 
GB — topMovKenue MOTOKOOTAAUN pt O;OBPeEMeHHOM pa3spakKeHith yuwacTKOB 2-ro rmpa- 
Boro (2 n) # 3-ro wenoro (3 2); B — mMowoKooTaaua B OTBET Ha QICKTPHYeCKOe pasalpa- 
menhe yuacTKka 3 4; /' — TOpMoKeHHe MONOKOOTIZaNH JIpH OQHOBPeMCHHOM pPasa_parKe- 
Wt WyHKTa 2 n WM oOeHHN (aIcKTpI4YecKoe pasapamenne: 3.0B, 50 ru, 10 mecen.). 
PC — HOKKA MOBra; Tr, op — onruuecKuit tTpaKT, B KawtvOH KHMOrpaMMe ceepxy 
6NuU3, PerPNCTPAUMA Kaneth H3 Mpasoro cocka, H3 JeBoro cocKka; OTMeTKA PasparKeHuAr 
(nepeaa — pasapamenne 2-ro ee, TY WOCHUEe, Gmopax — ;,0ctMe); OTMeTKa BpemMeHn 
0.5 cen.). 


oTmadt. Caefoparetbo0, MB pedackTOpHoM TOpMomenHH MOSLOROOT Lau 
BAKNCHMAA POAb TpwHaqekuT ophepenrisim HepBaM MOJOUNOl sKeTesb 
HM FOpMOHY HaAMOweyHHKOB aj{penasiuny. 

Oyiako mocde AevepBalni MouO4UHO: wKemesb 11 HasMOucuHHNKOB pedseK 
TOPHOE TOPMOKEHNE MOMOKOOTAAYH NONHOCThIO He IIcuesaeT. Brno cena 
IpeANOAO7KEHNC O HANH TpeTberoO Me€XaHH3Ma TOPMOKCHHA, CBABZAHHOTC 
C 3a(CPARKOM OTLCMEHMA OKCHTONMHA H3 HeBporunodu3a. AHaAN3 9TOFO LeHT: 
paIDHOTO TOPMOAKeEHUA MOTOKOOTMaYN MpopeseH B Haweii nadopaTopur 
}\. [. Wonosnyem (1958) B ompitax c xponmueckn BxUBICHHBIMH ITEKTPO- 
aM BrinoTatamye ro Auyepcony (Andersson, 1951). IIpesye scero cxenye: 
OTMCTUTh, YTO ManHEIe AHepCoHa NOANOCTHIO NOLTBEPAMANCh: 3eKTpHUeCKor 
pastpakentie CylpaontnucckHx Aep rnwotasaMyca y KO3 BbIZsbIBAeT MOJOKO- 
oTHauy (pic. 1, A). Bmecre c tem o6napy:Kusocb, 4TO pasparkenne JIpyrHy 
yuacTKOR THMoTawaMyca Ha ypoBHne CylpaonTuyeckux Aflep, a TakxKe UM paz- 
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pamkenie Cylipaontigeckix Aep IICKTPHYeCKUM TOKOM BbIWIe OObIHOTrO 
DB) UPMNBOJIT K TOPMOAKeCHHIO MOJOKOBBIBeEACHHA H B Zasbuelimem K TOpMo- 
{CIO MOJOKOOTAaUM UpH Toennu (puc. 1, 7). Onnoctoponnaa enepranna 
BIMCHIL CIUIMACT STO TOPMOKeHHE Ma CTOpone ONepalHU, YTO CBHAeTCAbCTBYeT 
TOM, 4TO B J[AHHOM TOPMOMKECHMM IPHHUMawT yaacTue sbmepenTuLle if CuMMa- 
WueCKHe HepBhE MOJOUNO wmenesbl. Onako B pe3syibTaTe adbuciim4yx 
HIDITOB OONAPYAHIOCH, UTO ITO He EAUHCTBEHUI CHOCOO TOPMOMKeCHHA MOMOKO- 
THAW Wp pasqparkenill CympaonTuvecKHx Afep rHmOTadamyca. 

B oflestproll CepHn omplroB Ob110 NoKa3zalio, YTO OAHOBpPeMeHNOe paslpa- 
ene JIBYX yuacTKoB rimotatamyca: 1) BLI3sbIBaloWero MomoKooTHauy (3-1 
eBblit yuacTOK) HW 2) BLIsEIBaIoMmero jedekaunio (2-it mpaBelit yuacrok) —1pu- 
‘OMUT K TOPMORCHINO MomOKOoTAauH (pc. 1, 6). Wlocrexyiomee pasyzpakenie 
i¢pBOrO TVAKTa (B CyYMpaonTHyecKoM Ape) BEISbIBAeT Mpolecc MOMOKOOTAAYWH 
pic. 1, 2), KoTOpDtil MoweT CHOBA 3aTOPMOBSHTBCA OAHOBPeMCHIIDIM pa3;{pa- 
KCHNeM “TOPMO3AULeroy MyHkra. Takoe me TOPMO3NOe BANAHNe OKasblBaer 
as_paKeHNe ITOTO yyacCTKa THMOTataMyca Ha MOJOKOOTAauy pH oenun, 
ora Kak OHO Woeuue BLIZLIBAaCT TOTHOMeHIyIO MOTOKOOTAaUy (pic. 1, J’). 
3 STOM OIbITG MOKABANO Take, ITO WYTeM pa3spaxkeHuA CyMpaonrTMmueckix 
mlep THMOTaIaMyCa MOHHO BHI3bIBATh MOJOKOOTAavVy MHOrOKpaTio, T. e@. 
[pil KAAKIOM pas{parxKeHNl OFNorOo Wepporo UyHKTa B Cynpaonriuvecknx 
Wwypax. 

TopmMomkentie MOTOKOOTAaUH, Hadmojaemoe Ip paskpakenim Broporo 
IVEKTA PHMTOTasaMyca, OUeBH HO, CBA3AaHO C 3BalepeRKON OTACICHNA OKCI- 
‘Ona 3 HeBporimmogdu3a. dafepekKa OTACHCHHA OKCNTOUNNA ABIACTCA 
‘IABUDIM MCXAlN3MOM B WeCiITpasIbHoM TOPMOKCHMH MOTOKOOTHaul. Bosnnkaer 
Hib BOTpOc O Tpuporde TOPMO3HBIX BIMANNI C rHnoTamaMuyeckKolt o61acTH 
la mponece mMouoKootyaun. Tloyvemy ne oTgenaerca OKCHTOMMUNN: OTTOFO JM, 
ITO K HeBpornnmopusy WAYT TOPMO3HHIe UMIMYIbCLI U3 TuMOTaMaMyca 0 Ka- 
{HM-TO TOPMO3IHILIM HepBHDIM BONOKHAM B COCTaBe HO-KKH Lrinsodisa, Win 
ITTOTO, UTO Tpit OMHOBPeMCHHOM pa3spasKelHll ABYX WYHKTOB B runoTadaMi- 
feCKOM OOMACTIE BCMeACTBIE CTOJIKHOBEHNA JBYX BOA BOsOyKICHHA BOsHH- 
‘ACT TOPMOFKEHNE B CaMOM PHMOTalamMyce? ITOT BOMpoOc TpedyeT MONOAHNTeAb- 
IDX HCCICLOBATHI. 

/lanee, B ouuitax Jf. PT. Wonosiya jeTraspuo usyuen denomen Tak Ha3zplBae- 
foro «tpoOstenis MosoKooTAauN. Tokasano, YTo BeNITna MOLOKOOTIAUH 
HWAXOJMTCA B MPAMOH 3aBHCHMOCTH OT CHALE WH HpOROAKHTCAbBHOCTIL TelcTBItA 
(IPUMenseMOrO PasipakuTe1A B OOTACTH cynpaontuyecKkHx sagep. Monto 
TONYCTUTb, UTO B CCTCCTBCHHBIX YCOBHAX MeNOMeH TpoOMeHNH MOJIOKOOT aye 
OVCIOBICH BHCIIHIMIE TOPMO3HBIMH BANAHMAMH Ha HeBpOruNnopu3, wpenstT- 
CTBYIONLUMIL OTCACHINO TOTO KOAMYCCTBA OKCHTONNHA, KOTOpoe HeoOxXOAHMO 
Vist MOWHOMN MOTOKOOTIAuH. 

Takum o06pa30M, pedleKTopHoe TOpMO?KelNe MOTOKOOTLAY MOKCT OCy- 
TCCTBIUITDCA PaABAHYADIME WYTAMIET — yuepe3s addepeuTHLe HepBbLI MOMOUNOT 
KEIMC3IM MW vepes apPepeuTHbe HepB HM HaWOVeYHUKH HAN NyTeM 3ayepKKH 
OTACICHIA OKCHTONNHA 13° HeBpOrHnomuza BCAeACTBHe TOPMOSHDIX BINAHINE 
C PHmoTasaMyCa WAH pa3sBHTHA TOPMO7KeHHA B CaMOM runotasamyce. Hamu 
AAHUbIC O MEXANM3MaX HepHPepUYeCKOrO H WCHTPaIbHOLro TOPMOKCHUA B OCHOB- 
HOM COBMayaioT C NpeqcTrapsennAMi Kea, u3aoeKenHpmu B 1954 r. B Oxc- 
opne (Kay, 1905). B otanune ot Kea, Ha ocHOBaHHH BUTATbHOMIKPOcKo- 
muveckHx uecaeqopannn i. C. Jlesnyxoit (1955) aw VW. H. 80TnKopoii (1955), 
MEI CUNTAeM, YTO TOPMOPKEHHe MOMOKOOTAAUH, BLIBZBAHHOe allpenaJuiHom, 
oOycuoOBsenO He TOIbKO ero BIMHHMeM Ha COCyAb, HO HM IpAMbIM ReiicTBHeM 
Wa Tuaqkylo MyCKyMatTypy MpOTOKOB MOJOYHOH Kees. 
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OnHako peryuAWHA TOPMO*KeCHHA MOJOKOBbIBeAeHHH M MOJOKOOTAaunH H 
VCYePILIBaeTCA OMMCAaHHbIMH MeXaHH3MamMu. B peryANHH MONOKOOTAaT 
HM ee TOPMOMKCHHA BeyWaAd poAb WpMHaWWeKUT KOpPTUKaIbHoMy dakTopy 
T. @. ycoBHopedreKTOpHEIM BAMAHUAM. Bueppre aToT Bompoc Oba NCcHC 
nopan JI. H. Bocxpecencrum (1916, 1917, 1924) B na6oparopun VM. MW. Hasnosa 
On yOeqnTerbHo Mokasall, YTO BCe pasy_pasKuTeIM, CoBiaflaoume C akTO? 
joenus (MecTo H BpeMA OCHA, OOMEIBAHHe BEIMeHM, BU, MOAPKU), CTANOBATC! 

YCNOBHOpePAeKTOPHEIMH pasqpakuTesAmu, oOslerva 

a 6 OILMMU Wporecc MouoKooTAaun. Boee moqpoOust 

HiccelOBaHHMA YCAOBHOTO pedleKcCa MOJOKOOTa4i 

TIpoKOAATCH B Hameit aadopatopuu J. Il. Koropn 

Holt (1958a, 19586). Ona yctanosisa, 4TO pH Ha 

JIMYNH KOMIAeKca OOBMUHEIX yCNOBHU jOUKM, Ip! 

RCTABJICHHM KatTeTepa B COCOK BBbIMeHH JOAPKOH 

epBahH MOpiuA MOTOKAa, BEITeKalollan W3 KaTeTep: 

ToTY¥ac ToCwe ero BCTABIeHHA, COCTAaBIANAa y BCe: 

Po / it  yopop sp cpennem 76.9%, a y OTAeNBHEIX KOpoi 

95—97°%) of BCero MOZOKa, WOwyueHHOTO M3 Kate 

TepH3upyemoli uerBepTH. IIpu vapymennn oObI 

HOrTO CTepeoOTHMa JOUKM, B YaCTHOCTH, Mp BCTak 

JIeHHM KaTeTepa IKCMepUMeHTaTOpOM, MepBad NoprmHs 

3HAUMTeIbBHO YMeCHbUaeTCH, HaCTyiaeT TOPMOKeHKt 

| ycoBHoro pedsekca MoIOKooTAaW. KoprukasbHo 

Trail TP TOPMomelMe MOOKOOTAAdH, WO-BIMMOMY , ocyllectT 

BIAeTCA Yepes TepidepMueckwe MeXaHM3Mbl B MO 

Puc, 2. /[uarpamMa pe- youyHoit menese — ChMHKTepoMOMOOHEe yAOTHeHHs 
dekca MOJOKOOTLauH 

mp o6manoi poiike B YCTBAX MOMOUHEIX XOMOB (SoruKospa, 1955; bor 

(ecepxy) Hip w3Menenmm Hames u Esucees, 1957). Caegqopatenbuo, nepsas 

cTepeoTHMa JOHKH (¢xusy) TWOpWWH MONOKa, WONyraemanH 3 KaTeTepa NpM Ha 

y KOpoB © HeypaBHOBe~ yon TOPMOKEHHA pedekca MOJIOKOOTAayN, pes, 


IW@HHBIMIL (a2) UW YpaBHOBe- z 
CHEM (6) HepRitErMn cTaBlsaeT CoOOM MCTUHHO WNCTepHaJIbHy!O MNOp U1 


ipoleccamu. BO BCeX CiyuaAX 3HAYNTeIbHO MeHbIMyIO OCTAIb 
I — neppaa nopuna moxona, HOFO KosMMueCTBA MOZOKA B BbIMeHH. 
nowyuaemah Mocie BCTAaBIE- ITO TOPMOPKEHHE OKaszalloCh HEOLMHAKOBLIM Y KO- 


Huh «8B 8 COCOK -KaTeTepa; e ' 
II — pTopan nopuna mgs poB C pa3sIN4HOH ypaBHOBeMeHHOCTbIO KOPKOBBI4 
nowJlyyaeMaA B OTBCT Ha OOMBI- 

nanie BhimMenu, IIJ — tperpa MPOWeccos. Y KOpOB C ypaBHOBCIIeHHEIMH KOPROBEIMY 
NOpuiA MonoKa, NowyyaemaAd = ypoweccaMH IipH HapymeHwu cTepeoTHna JOURN 


B OTBET Ha JLOHKY OCTAJIBHNMX / 
TPeX COCKOB. llepBaxt WoplwA yMeHbuIMAach fo 18.3%, ay Kopor 
c Mpomeccom Bo3sbyKReHHA, MpeoOsaqalwonlim To cue 
Haj, IpOWeCCOM TOPMOVKCHHA, NepBat NOPWMA yMeHbIUNIACh IMI 0 53. 0 
(pic. 2). Y oxupotuntx, oOsamaionix Ooee CHIbHLIM TOPMOKeHHeM B KOpe 
rowOBHOrO MO3ra, TOPMOKeHHe peseKCa MOMOKOOTAAUH BOSHNKaeT Were 
i CKopec, YeM y *KHBOTHEIX C Gonce craOLIM LpoTeccomM KOPKOBOTO TOPMOKe- 
una. Takum o6pa30M, Cia TOpMO*KeHHA pediekca MOMOKOOTAAWN Ompeyc- 
AACTCH COOTHOMCHUEM CHIBI MpomeccoB BOsOyKTeHUA HW TOPMOKeNHA B KOpe 
roNOBHOTO Mosra. JJIMTCNbHOCTh TOPMOFKCHHNA KOppeiupyer C MO[BMAKHOCTHIO 
HepBHbIX mpomeccos. HanGbo.ree cuibHoe M [WINTeIbHOe TOPMOMeNNe MOTOKO- 
OTAAUH Tp AWObIX BHEMTHHX BOBTCHCTBUAX OTMeYAtOCb y AMBOTHDIX CHIb- 
Horo, YpaBHOBeNIeHHOrO, MHepTHoro THA BHICINeH HepBHOM [eCATCIbHOCTH. 
Ha 6a3ze noxo6noro TOPMOKeNNA Y VTMX FUBOTHLIX Merko BEI pabaTLIBawTCH 
CTOHKHE OTPHWATCIbHbIe pePAeKCh, UTO B HEKOTOPHIX CAyWaAX MOKET Np- 
BCCTH K TOHMKeHHIO MOAOUHOI Mpo_yKTHBHOCTH. ITO HeoOXoMMMo YUNTHI- 
BAaTL UP OpraHh3allui MaMWnHoro JOCHHA. 
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AXAUTAIUA WH CEHCUBMJIN3AILMA HEPBHBIX OBPA3OBAHME 
B LIPOWECCE PASBHTNA B HUAX MAPABUO3A 


J. Jl. BACHJIBEB 
(ladopatopnaA HepBno-mBuNcinoll @asnosorTnn. Saseryiouull — JI. JI. Bacunpes 


B uepsoti sKkcnepimentalbuoll pasote, BEIMOsMIeNNO MNO B TabopaTopH 
H. kk. Bueyencxoro 40 set Tomy Hasag (Bacnapen, 1917), Obi omncal crenyto- 
mit @akt: OnicTpoe MapaOnoTHsHpyloulee AelicTBHe Na CeqaAIMMUbL HepB Js- 
TYMNKH N30TOHHYeCKOrO pacTBOpa XJOpPNCTorO KadHA MW VeKOTOpHIX [pyri 
COJCBLIX PaCTBOPOB yAaAeTCH B HECKONDKO pas 3aMeAINTh WpnOaBsennes 
HZ0TOHHMeCCKOrO pacTBopa XJopHcTroro Kadpmnada. Mount Kasbyna MoryT ObIT! 
3AMCHCHDE B OTHX OMbITAX AHOOM TIOCTOAHNOTO TOKA: NpPNKabBadA alo} 
K Heppuomy yuactky C MoMeHTa TorpysKeHHA ero B pacTBop, Halpumep 
TOTO HE XAOPNCTOLO KasA, MOMKNO ONATH-TAKH 3aepKath TapaonoTu3npy to 
Inee yeiicTBie JTannoro pactBopa (Bacnapbes, 1923). Takoe we Bune, 3a 
MejlIsOllee PpasBUuTHe Mapaduo3a, MpOUsBOAUT WH MpenBaputesbnan oOpabotK: 
HWepBUOrO YUACTKA WOUAaMH KalbuA WIM avowomM Nocrosunoro toKa (Llerpos 
1929). 

Salepatipatwoinee BINANHe Ha pasBiirne MapaOno3sa, XoTH WM caabee BiLIpa 
jKEHNOe, MOLFYT OKasbIBAaTh Take HW pyre arent (Hanmplmep, NOU! CTPOH 
WA, Oapus, maruus), AelicTBNe KOTOPLIX Ha HepB, Kak M JencTRNe KaspPyMA 
XapakTepusyerTCcA pC3skO BbIPAKCHHOll MW MNTeWLUNO Mpompomunyeckon (mep 
BIVHO-DICKTPOMOZSNTHBHO) asoit NapabvoTH4eckoro mponecca (Jlannnknis 
4929). Bee ont Bo raape C aHOsOM H Kaubiynem B HepsBuunyro dasy cBoert 
WelicTRNA TOBLIMIAIOT YHKUNONaAIbNyO ycTolwBoctTh (pe3sicTeHTHOCTb 
HepBa K BANAHMO OLICTpO MapaOnoTH3sHpyIouNx areHTon. 

Kato, HOCTOANHOrPO TOKA BO BC@X YHOMANYTHX OMbITAX TelHCTBYCT IIPOTHBO 
NOMOMHO ANOLY WH Kabuto, T. e€. We 3aMeAeT, A YCKOPHEeT NapaouoTu3ipy lo 
Iee jlelicTBNe XNOplcTOrO KasIMA, CuMKaeT DYNKUHONAIbIYyIO YCTONYNBOCT 
HepBa K jelcTBHIO Apyrux ObicTpo mapabuoTusupyloOnNx arcntos. 

Hak N3BeCTHO, BO BPeMA MpOTeKaniA NeEPBUUHO-IICKTPONO3ZHTHBHON asi 
TapaouoTuyeckoro Wponecca Bce PYUKINONATbULIe CBOHCTBA aJibTepHpyemor 
yuacTKa HepBa H3MCHAIOTCA Tak, Kak OyATO K yyacTKy Ha HeKoTOpOe BpeM: 
OLE Mpuaomwen ano moctosHuoro ToKa. Iloatomy fanny dasy MOKHO ell 
Ha3sbiBaTh aHIeKTpOTOHMYeCKOH. BropuynawH, wleKTpoHeraTHBHaA, dasa Napa 
OnoTHNeCKorO Tpomecca xXapakTepH3yeTcA cnepBa KaTIIeEKTPOTOMN4eCKO} 
IKZaIbTALNeli, A 3aTeEM KATOMNYECKH-elpeCCHBALIM CABHLOM BCexX PYHKHO 
HaJIbHbIX CBOLCTB aJlbTeplipyemMoro HepBHOTO yuacTkKa. 

Orca crehyeT, YTO MYHKWMOHAIbHAA YCTOHYMBOCTh HepBa K elicTBHI 
napaOnoTH3sHpylOUWIX areHTOB B Wporecce albTepaluu WouKNAa cnhepBa BOs 
pactaTb (H Tem 6oubie, 4¥eM Pesye BbIpParKeHa NepBUYHO-IIeEKTPONOSUTHBHA) 
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baza), a 3aTeM, iO Mepe pasBUTHMA BTOPH4HON, dIIEKTPOHEraTHBHO, ashi, 
BCe GOJbINe CHWKATHCA. JTO DOMOMeHMe OLIIO IKCIEPHMeHTAIbHO DOATBeEp- 
eno B paborax JI. [. Kpacopa (1946). 

[Jonnmenue PyHKWNOHaIbHOll ycroiiunBocTu (pesucTeHTHOCTH) HepBHOTO 
yyacTKa 0 Xomy JeiicTBHA Ha Hero MapabuoTMsHpylomlero areliTa Mbl HMeeM 
BCe OCHOBAHHA HazbipaTh aAJLauTamueuv, a CHWKeHHe pesiCTeEHTHOCTH 
yyacTKa pH Jaibuelimnem Jelicraun Toro #e areHTa — Cencnu Ou IH 38 a- 
uuei. IlpumMeHus 3TH TepMHHEI, MbI MO?KeEM KBaIH@UNUpOBaTh NepBU4HO- 
aueKTponosvTuBHy}0 cba3sy Kak dasy BpeMeHHO BospacrTalolleh afalTanuy, 
a BTOPMYHYIO, BleKTpoHeraTHBHy, dbasy Kak dasy WocTeleHHO Bospactato- 
Wel cencHOuJiuisalun. 

Jro nonomenme WoMoraeT OObACHUTH HEKOTOPHle MaBHO HU3BeCTHHIe PakTH: 
noueMy, WalpvMep, UpH Jawoll Cue MOCTOAHHOTO TOKa, MpomycKaemoro 
yepe3 HepBHH yyacToK, aHoqMuecKknll napadvo3s (BTOpHyHaA anowMueckan 
lenpeccus) paspuBaetca B 10 pas Mefwennee, ¥eM apaduos KaToqMueckKnl 
(Ilapua, 1913); movemy TakOBO *Ke MpHONMsNTeIbHO COOTHOMIeHNe cKopocTel 
pasBUTHA KalbUweporo MW KaiMiinoro napadMosa. 

[lo stumM Bompocam Grino BEIcKasaHo (Bacumbes, 1937) mpeanonomenne, 
NONyUNBIee BUOCIELCTBU NoATBepKAeHHe (Pomanos, 1996). AHoA M Kadbiay, 
pe3sko MOBLIMIAA B MepBUYHO-IIeKTPOMO3SHTMBHY!O Pasy CBoero JlelHCTBMA afjal- 
TAILMOHHEI€ CBONCTBa HepBa, TeM CaMbIM OCNaGIAIOT U BajlepsKUBAIOT [altb- 
Heiimee pa3sBuTve CBoero albTepupylomlero JelcTBHA. HKatox M Kasih wouTn 
ToTUaC 9Ke BHBbIBAaIOT BTOpIUNylO, WeKTpoveraTHBHyW, dasy MapaduoTiie- 
cKoro powecca c ce Bospacratriell cencuOususaluel; TeM CaMbIM Kak OH 
ycusupactcd HM ycKopsercs ux aabtTepipyiwmee jelicrsaue. C osToH TOUKH 
3PpeHHA MOKeT ObITb NOHATO uUsHoMorMuecKoe 3HadeHHe pos pomnueckou 
ashi HapaOi03a © ce alJICKTPpOTOHHYeCKUM CHHAPOMOM PyHKMHOHAIbHEIX 
canuroB. DTo — ocobniti pox OXpaHUTeIbHOTO TOPMO?KEHUA HepBHOL TKAaHH, 
oTHANMOULNT HacTyNseune nocHenyloMmux Gonee rmyOoKuXx cTaqui Dapabno- 
THYeECKOrO Ipowecca. 

Handonce peipasiTeibuo sBACHUA afaltaunn WM CeHCHOMIM3aIlMM K jel- 
CTBHIO albTepupyllleroO areliTta BLIABAAIOTCA B Tipomecce pasBUTHA Moporo- 
Boro KaTomMueckoro Hapadno3a. Hak ussectuo, H. E. Beegencnuit opamMenaa 
MeTOIKY «(MHHHMaJbHOoit (goporopolt, — JI. B.) TotApusannny B OLbITAX 
NO U3y¥eHHIO yTOMIHemMocTM HepBa eme B 1884 r., 3aMONTO NO Co3qaHuA UM 
yueHuA Oo napadnose. Ene pas oH BepHyJICA K 2TOI MeTOIMKe B CBOeM T1aBHOM 
mpousBenennu (1901), mpuMeHuB ee AA MuKCaNuun BO BpeMeHH llapa6uotTH- 
YeCKHX CTaMii B ONBITAX C raJibBanwyeckKuM Wapaduo3om. B 1928—1929 rr. 
H NOMOMeL K MMHUMAIbHOU NOUTApM3ayuu He KaK K MeTOAMKE, HosBOJAIOMe 
pagpeulaTb Te HIM MHBIe BOMpOCh! HepBHO-MHWeqHoll Pu3sMoNOrMM, a Kak 
K ABJeHHIO, 3aclyxuBaloMeMy CieldalbHOoro HM MpHTOM KOJHUeCTBEHHOTO 
usyuenna. Tora Ke H B mocaeyylomux padoTax (Bacuubes u Mosuan, 1938; 
Bacunpes, 1941, 1950) Onin NomyyueHbl Cuepylonime pe3syibTatHl. 

1) lloporopan cuma (HH HallpAvKeHMe) NOCTOAHHOTO TOKA, Kak pas AocTa- 
TOUHAA NA TOPO, YTOOK MOWepHKUBATb Ha MAHUMYME IIpOBOAHMOCTb KaTOAH- 
yeckoro yuacTKa HepBa, C TeYeHHeM BpeMeHH CHMKaeTCA, CilepBa KPyTO, 3aTeM 
Bce Ooulee MONOTO, WoKa He AOCTHTHeET HeKoTOporo WocToAHHOrO ypoBHA (0). 
OQro curmKenne HoporoBoil CUA MapaOMoTu3sMpylomiero TOKa rpapu4yecku 
BhIpakaeTca runepOomuyecKol KpHBO, KOTOpOM CoOTBeTCTByeT ypaBHeHHe 


a . 
(= an b. B stom ypaBHenun i — cana MapaduoTusupylollero TOKA, BhIpaKeH- 


HaH B MMKpoamuiepax (wA) WIM B YMCHax, KpaTHHx peobase (i/iy); | — BpeMaA 
B MUHYTaX OT Hayada 3aMbiKaHud napabvoTusnpylomero TOKa; 0 — KOHCTAHTAa 


94 Tpyapt HucTuTyta PHSHOJIOrHH, T. VIII 
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YPOBHA KPUBOH, OUpeseinemMad# B MUKpoaMNepax, OTHO}KeEHHHIX NO ocr 
OpiwuatT, @ — KOHCTAHTa KpyTH3HEI CIryCKa KPMBOM, BLIYNCIAeMAA IO ypaBHe- 
HHIO a=bt, rye t— BpeMA B MMHyTax, cooTBeTCTByloMee Ha qWarpamMMe 
YABOeCHHOH BemMauHe 6 (puc. 1). B nannom cayuae a=—13< 1.6—20.8. 

2) Meyuennniii, ponornit clryck KpuBoii Doporonoro KaTomMyecKoro mapa- 
6l03a, BHICOKOe pacnosomenve ee mapatnenbuoro adcrucce YpoBHA, Oonp- 
MMe YACIOBLIe 3HayeHHA KOHCTAHT a ub, ocobeHHO +e Haute BPeMeHHBEIX 
HObeMOB KPHBOH, HapyMarwollMx ee NpaBMAbHbii rumepbounyeckuit xon, — 
BCE ITN UPH3HAKM CBUETEIBCTBYIOT O BLICOKOM aalTaquu UCHHTyemoro HepBa 
K J[eUCTBUIO albTepupyrloniero arenta. Takoii 
XO KPHBOU XapakTepen JIA Wpemapaton, 
B3ATHIX OT YOHTAAHHIX WeTHUX IArymek, co- 
HepKalinxX MOBMMIeCHHOe KOUMYeCTBO Kab- 
WHA, a Take WIA WpenapaTos oT 3MMHUXx 
JArymek, WpeyBapHTrelbHO odOorallleHHbx 
MOHAMM KaJIbuMH WyYTeM NMOMKOMKHOTO BBE- 
W@HHA pacTBopa XJopucToro Kambuona. Ha- 
IpoTHB, KpyToOH cuycK KpiBoli K ocn a6c- 
WUCC, MaJble YNCIOBbIC 3HAYeCHUA KOHCTAHT 
aM 6, oTCyTCTBHe HO xojly KpuBoll Kaknx- 
NH60 NO'beMOB — BCe 9TO IIPH3sHakN pesko 
CHWKeCHHOM afalTaluuw HepBa, ero ceHcu- 
OUNMM3MpOBaNHOCTH K albTepupyloulemy seit- 
Puc. 1. Kpipnre noporoporo KaTo- CTBHIO KaTowa ocToxHHoro ToKa. Takue 
HHAIeCCKOrO Tapaditoza CCHaAJIHATHOTO KDPHBBIe HOuTyualotcHu B OMbBITAX Ha mpena- 





HepBa AAHPYUKH — HOPMaIbuoli a 

(¢-—g,) WM HayWXaIonWii ot Herome- P&TAX, B3ATHX OT MCTOMeHHHX, GeqHEIx 
uA (g—go). MOHAaMH KaJILUNA 3UMHAX HW BeCeHNMX IAry- 
IIo ocu aécyucc — BpeMA B MHH., Haun- mek. Ha WpcwapaTax, B3HTbIX OT yuuTan- 


Han C MOMENTA SaMblkaniA TOKA;, (——l;——  HbIX JI@THUX JIAryiicK, Takue 7Ke KDPUBBIEe 
UpHMad, pelunmpoknad runepb6one g—a,3 
6 — KOHCTaHTa YPOBHA Toporoesoro napa- MOryT OnITh HWOJYUeCHLE wWocwe o6eqHeHus” 


Onosa; t+ — AHANOr XPOHAKCHM, COOTBET- ye ROTHEIX HOHAMM KaIbuHA TocpesqCTBoM 


cTBylOulan 2 B; no ocu opdunam — II0- 

POrOBbIe BCTNGIHb! Ciahi napabwuorn3sn- HpeqBapuTeIbHOrTO NOWKOKHOTO BBCHeEHNA 
Pyroujero MOCTOAHHOrO TOKA (71), OTHECCH- 3 

Hbl¢ K peobase (i,=2.5 UA), TpNpaBHeH- Kakoro-1u60 OCamMawulero KaJIbIMH pac- 


HOH K eee ee B MH- TBOpA, HampHMep WuTpata HaTpUsA. 
Unsmocrpanneli K CKasalHOMy Mo?KeT 
CIYHKUTh TOT me pic. 1. Kpnpan g—g, 
HOAyuena B OUNbITe Ha WpevapaTe, B3ATOM OT CHIbUOM 3uMHel JATyYMKM; Kpn- 
Baw Z-—§. — Ha I penapate OT BeceHHeH JATYNIKM, H3j{bixXaloleii oT HCTOUIeHHA. 

MsnomeHHble PaKTH WokasblparorT, TO NOUL! KaNbUMA ABIAIOTCA MOryllle- 
CTBEHHBIM TYMOPaJIbHLIM peryIATOPOM ajasTalHOHHbIX CBOICTB Nepndepnye- 
CKIX HepBoB (a BepoATHO, M WepBHEIX yeuTpos). Uosnimenue coxepannsz 
MOHOB KaJbOHA YCUIMBAeT, MOHHHeHHe — OCMaGIAeT AMANTAUMOHHHe CBOLCTBA 
HepBUubIX oOOpas0BaHnit. 

Hapangy c ayantannueit HepBa HW Jipyrux pa3sqpaxkuMEx oOpasz0nannit K Jeit- 
CTBHIO AIbTePpUpyIOMMX areHToB (B HaleM CJlyuae KaTOa NOCTOAHHOTO TOKa) 
cymlecTByeT, Kak M3BeCTHO, ajlanralua (“Haye — akKoMoanuA) MK pa3syqpa- 
KalOMWeMy AeCUCTBUIO TeX *Ke areuTOB, BEI3EIBalOMleMy MMIMyI_CHOe pacnpo- 
cTpausioleecs BosbysKenNe (HalpuMep, K pasqparkalollemy eiicTBio Toro Ke 
KaToya). Crelenb BhIpasKeHHOCTH ananTannn (aKKOMOaluuu) Toro poma ompe- 
Hemsetca, m0 XNAIy, KolcraHTol ckopocTH akkomoyanuu (1/2). Ecrte- 
CTBeEHHO ObIJIO MOCTaBUTb BONpoc: MMeeTCA IM 3aKOHOMepPHaA CBASb (IpamMaa 
HIM oOpaTuad) Me*KAy ajjautTaqueil HepBa Kk albrepipyiwmemy m anantauneit 
ero K pasfpakKaloulemy JeHcTBuIO OAHOrO H TOTO *Me areHTa, HallpumMep KaToma? 
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HavoMHuuM, 4TO B MEpBOM CJly4ae aanTalMA COCTONT B NOBBIMeHHH pesncTeHT- 
HOCTH K JleiICTBHIO areHTa, BO BTOPOM CJlyyae — B AKKOMOJ|alMOHHOM NMOBEIMe- 
HHH opora pasipakenusn. 

OrTperuTbh Ha MoCTaBJIeHHHI Bompoc Heslerko. Mmetotcs JanHble, ropopamne 
3a TO, YTO MAY OOOMMM BUAAMH afauTalNu cyMlecTByeT NpAMaA 3aBUCHMOCTE. 
Hanpmmep, arent (HOHBI KatbuyA), oCobeHHO CHAbHO NOBHIMAIOMyn ayanta- 
WHOHTY!O COCOOHOCTH HepBa K ANLTepHpYIOMeMy elicTBHIO KaTOAa, ABUAeTCA 
BMeCTe © TEM aTCHTOM, MOBBIMNAIOMUM aalTaluwonHyh CHOCOONOCTS HepBa Hi 
K pasfipakaroleMy JleMCTBHIO TOO Ke KaTona. 
OcasKqeHie HOHNOB Kadbulia (UpHmMeHernvem 
WUTpaTa HaTpHA) paBHhIM OOpa30M ANMaeT HepB 32 
allalTalwuonnol cmocoOnocTH KaK K aJibTep¥u- 
pylomemMy, Tak HK pa3qpakawmemMy AelcTBUIO 24 
KaTogqa (Baciwibes, 1950). Onnako B aApyrux 
CUYWaAX MOTYT HAOMOMATHCA MPOTHBOMOMOIKHO zz 
HallpaBNeHHblc CABHTN ajlalTayHn epBoro 









BToporo poya. Tak, nocde QIHTenbHOH Mapa- P RC 

ONOTH3ALHH HepBa KaTOAOM ToporoBoll CHAM 100 190 

mokasaTelsb 1/2 Bo3spacTaeT, a WOKaszaTeIH a ‘ 
MUH. 


u & KpuBoll WoporoBoro Mapabuo3sa yMeHbUla- g 5 45 
jwOrTcnH., JTO OBHAYACT, UTO B TAHHOM C.ryyae 
VLUMTALMOHHAH CHOCOOHOCTL HepBHOTO yuacTKa 
K pasqparanwmemMy ACHCTBITIO KaTO a NOBbI- 
maeTcd, a akallrayMoHHan ciocoOHocTb yyacTKa 
K aJIbTepupyloliemy AelicTBHIO KaToqa CHI- 
sKaeTcH (Bacniben, 1950). 

B noib3y tTakoii o6paTHOoN 3aBMcuMocTH 
Merk yY YKasaHHbIMU yHKIMOHAIbNbIMH T0- 


EO KB 4% 


Puc. 2. NpnBpe Noporoboro Ka- 
To/WMMecKOrTO Tlapadnosa (41) 
aKKOMOTalun mo Xuy (Ff) 
HCPBULIX BOJOKOH MPIMIALI-Cru- 
Oateaa (f) Mo MBN I-pasrida- 
TeHH (e) 3annell KOHeUHOCTH 
LAPYUIRE, 


Hio ocu aécyuucc (Bb) — BeNUNHbI KPy- 


KaszaTCIHMH CBIeTeIbCTBYIOT Tak?Ke pesyJb- 
TaTbl, WouyyeHHble B Hamel sa6opaTopun 
l. MW. SRapescnoit (1952) B onpitax Ha TBOUHOM 


THSHbI HAPACTAaHHA CIIbI paswpakaro- 
DMX 9EKTPHYECKHX CTHMYyJOB (IC); 
no oct opdunam (Db) — noporospe 
CUJIbI TOKA (i), OTHECEHHHIe K peobaze 
(ip). OOO3sHAYeHHA KOOPANHAT pic. A 


Te He, YTO Ha prec. ft. 
He pBHO-MBIMeYHOM HWpelapate JATYMKU, BKOTO- 


poM, Kpome pasrnOatems (m. gastrocnemius), 

B CBABH C CealMIHbIM HepBoM ocTaBasicH emle uw crnudateab (m. tibi- 
alis anticus). Puc. 2 umaioctpupyeT NOyYeHHbI B OTHX ObITAaX pesyIbTatT. 
Hepsubie BONOKHAa MBITMb-pasrnOaTedA MMeloT OoNee BEICOKYy!O ajlaliTaiHie 
K TapaOnoTH3supylomemy JeHCTBHIO KaTOyja, 4eM UpOXoAMe B TOM Ke HEPBe 
HepBHLie BOAOKHa MBIUMbI-cruOaTeriH (rumepOota ¢ pacnodaraeTcA BbIe ri- 
nepoonnt f). Jima KoncTaHTL cKOopocTH aKkKoMofauun (1/,) B TOM +e ONLITE 
HUA TeX Ke HepBHEIX BOJOKOH ObIIO DoyyeHo oOOpaTHoe COOTHOLMeHHe: 
AKKOMOLAUMOHHAA KpHBaA HepBHBIX BOJIOKOH MBIDIMbI-pasrnoatedtaA (e) pacio- 
Jlarauwacb HH7Ke TAKOH Ke KPUBON, OTHOCAMIEHCA K HEPBHbIM BOJIOKHAM MBITITMBI- 
crnOatenn (f). 

Ec ajautTalur K napaOHoTH3Hpyloilemy jleiCTBHIO NOCTOAHHOTO JJeKTpU- 
uecCKOTO TOKA IpH3HaTh MOANMHHO afantranueii, To NpucnocoOuTeibHublH 
ajlanTallHONHblii XapakTep AKKOMOMaUNN XWIMa Ha OCHOBAINH MpHBeqenn pix 
OULITOB MO?KHO TOCTABUTb Oj, COMHeHHe. 

Kak ye 6LII0 CKa3aHO, IO XOAy pa3sBHTMA Mapabnosa pesncCTeHTHOCT, 
Q BHAYNT VM ajlaliTalyMoHHaA CHOcOOHOCTh HepBa, CHepBa Bo3spacTalWT (B Ipo- 
pomnueckyio qasy Uapabuosa), a 3aTeM HauMHaloT CHWKaTbCA (BO BpeMA 
ypaBHUTebHUOll, MapasqoKcatbHoll U MocHexywuUMXx NapaduoTMyeckHXx CTaqHit). 
Uem MeHbIIe CTAHOBHTCA CHOCOOHOCTh afalTHpoBaTbCcA, TeM Oosee yBeIHUM- 
RACTCH CCEHCHONUMMZAMNA AIBTepHpyemMoro yracTKa HepBa HC TOKO K JleHCTBUIO 


24* 
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JAMMOLO, BLISBABUerO Wapaobuo3s areHTa, HO HU K WIOGOMy AoOaBOUHOMY BIMAHUY 
A\PYFUX aTbTepHpywOulNX areHToB PU3H4CCKOTO UM XMMMyueCKOrO XapakTepa 
JlyunmuM NpuMepOM OTOMY MOsKeT CILYHKHTh KaToAMueckuil yuacTOK HepBa 
HPMBeeHHMIH B COCTOAHIe CTaMoHapHOTO HOporoBoro mapadvosa. Peaktus 
HOCTh TakKoroO y4acTKa OKAa3biBAcCTCH UpesBHYaHHO TWOBbIMNIGHHOH K BAMAHME 
TaKUX CTaObiX ANILTePHUpyHIMKNX areHTOB, KOTOphie Ha (yHKWWONAIbHOe CO 
CTOAINMG HHTAKTHOrO HepBa WAH BOBCe He AeUCTBYIOT, WIM WeHCTBYIOT O4eHI 
MeieHno. HalpaBienniili Ha KaTOqWueckHit yaacToK WyyoK yJiIpTpaduose 
TOBDIX, HNPpakpachHx vyeil wii Jake Tyyvell BAAUMOM YwacTH CHeKTpa CABH 
racT ypopelb MOporonoro KavroyxMueckore 
LA Tapaono3sa KHu3y WIM KbepXxy, B 3aBH 
40 cCHMOCTH OT cHeTNduyeckKHx ocobex 
HocTell apaOMoTH3supyloiero WeucTBUsS 
IP aTux areHros (Bacnapnes, 1939; Mospyuan 
20+ 1939). 
10 





~——- 


Pune. 3 wiausoctpupyer ckazaHnoe 
Uudpakpacnbie yun MoBblulalor ypo- 

0 20 30 40 50 60 70) BY EM BeHb HOPOTOBOTO HapadHo3a, T. @ 

. OCTAONALOT TWapaOvoTHuecKoe COCTOAHKE 
Puc. 3. Hs06paxcnne Buin nAdpa- KATOMUCCKOTO yuacTKa lWepBa. Yaptpa- 


Kpacunix (M-k) Wo yabTpadwomerosyrx yz 
(Y-p) ayucit na yposenh Kpipoii no. DPWOAeTOBLIe yu, HaodopoT, CHMKAI01 


poronoro Karoxuueckoro Mapaduo3a YPOBCHBb, T. e. Vrly OJ1HIOT lla padOuorTnye- 
COTATHORTOPO HeOpBa JIALY OR, CKkoe COCTOAIHe KaTOANYeCKOLFO yuaactTKa. 


Wt — BIMAHMe Ha KaroquveckHli, A — B.IHA- Ha ocnopannit pador yYRE MUEOrHX 


Hue Ha allogiuecknit yuacrok HepBa (eepx- 7 
NIA KPUCAA); BIIMAHHe Manoit KoHenTpagun ABTOPOB MOMKHO Telepb CKasaTb, “UTC 


hapaouosa nope Henn pe ceo ae IOOOHO HAPpak pacibim awyuaM Ha Mo- 
wai0oT MOMCHTH Havasa yelicranA nye u  POLroBbIit KATO M4eCKH TapaOuo3 BIMAIOT 
eee eee ae poopmine" gee Te PUsnyeckue M XHMM4YeCCKMe arecHTH, 

TlapaOuorTrHsupyloliilee WelicTBue KOTOPBIX 
XapakTepH3yeTcH pe3sko BbIPaKenHnoll HW WAHTeIbHOH WepBHYHO-3ICKTPO- 
HOSUTHBHOH daszoil, a WMelHo: cad6oe marpeBalive, XOTA ObI Ha [eCATEIE 
jlomt rpayyea (Cymankosa, 1938), agpesamnn (Keacos, 1948), obl KaJb- 
nun (Jlaccu, 1949), cxa6nre KongeHtpayHHn crpuxuuua (Ilonypona, 1952), 
Opomucthit Hatpirit (Apganpa, 1956) uw mp. AysersutTeibuocTh KaToaMyecKkoro 
yuacTKA HepBa KO BCeM 9THM areHtaM BCChMa BeMKAa. HWKHAA KpiBad a puc. 3 
TOKasbIBAaeT, UTO CMAa3bIBAHHe yuacTKa pacTBOpoM Punrepa, K KOTOpOMy 
joOanilen crpuxiitd B passegeuun 1: 1000 000, yike BersniRaeT BpeMeH- 
HbUt MObCM YPOBHA 3TOIt KpuBoil. Bee musnaeckne HM XHMUYeCKMe arenTH 
(OXNaKenue, HOU! KatHA, PeHoU WM Ap.), MapaOuoTM3upylolilee eucTBNe KO- 
TOPIX XApaKTeplsyeTCH MAIO BbIPAKeHHO! NepBN4HO-IIEKTPOMOZMTHBHON 
Ma3z0H, BIMAIOT Ha MOpOroBLIt NapaOvo03s Mofsoouo yAbTpad@MoAeTOBEIM JfyyuaM, 
T. @. yrayOuHtoT MapadOwoTuuecKkoe cocTOAHMe KaTosuueckoro yuacTKa 
HepBa. 

KK ckasaliomy HeoOxoxuMo 7oOOaBUTh, UTO XapakTep C/IBHTOB YpOBHH Kpu- 
Boll HOporoBoro KaToANVeCKoro Tapabuo3a OOycHOBAeH He TOMbKO chelnnpu- 
YeCKUMH OCOOCHHOCTAMU HWapaOuoTH3upytlollero WelicTBUA TOTO WIM Wpyroro 
areHTa, FOOABOYHO BJIMAOULeCrO Ha KaTOMIeCKHH yuacTOK HepBa, HO HM MpHMe- 
HAeMOLi ero O30 (MHTeHCHBHOCTBIO, KOHWeHTpaluent). Hanpumep, pa3s1myuHpie 

'  KOHMTeHTpalluu OpOMUCTOrO HaTpHA (MOHOB OpoMa) BEIZHIBAalOT HEOAMHAKOBLIC — 
oqHomdasnble WIM WRydasHble — CABUrM ypoBHA KpHBOM MoOporosoro KaTowu- 
ueckoro Tapabuo3sa, XOTA OCHOBHOU XapaktTep JeHvCTBUA 9TOrO areHTa — pe3Ko 
BhIPasKCHHHIM WO/beEM YPOBHA — OCTAaeTCA BHIABJICHHBIM pH BCeX IIpHMeHeHHAbIX 


KOHWeHTpanuax (puc. 4). 


AK 
Cmp 41: 100.000 
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B MpoTUBOMOAOAKNOCTH UpesBLVAaIMOMY MOBLUMEHHIO PeaKTHBHOCTH Ka- 
romMUccKol O6acTH HepBa aHOAMYeCKHL CTO ydacTOK B TeX Ke ONBITAX C MOPOro- 
BHM apaoHo30M MpoABIAeT MOHWKCHHYIO peaKTHBHOCTh Kk no0aBOUHOMY 
BIIMANIIO TeX *Ke CAMBIX PUBHUCCKUX MIM XWMnGecKUX areHTos. Ha ye Mpi- 
BeeHHoM pic. 3 (CM. BepXHIOIO KpHBy!O) WoKa3saHo, ITO WYWOK WH pak pacuHprx 
Tyyei, HalpaRsenublit Ha aHOWMNYeCKHH yuacTOK HepBa, He M3MenHL ypoBHA 
NOpOroBoroe Hapaowosa; HO CTOHIO HalpaBHTbh NYTOR TeX Ke uyueli Ha KaToH- 
ueCKY!IO OOMaCTh HepBa, Kak ypOBelb KpHBOT! Celyac Ae MOBBICIICH (Ilosty- 
pona, 1952; UWnikman, 1953). 

Bee 3TH ABACHHA TOKa3bIBalOT, YTO MapaOvOTHU3UpyeMbIN MOCTOAHHEIM TO- 
KOM HepB IpHXOJUT B COCTOANMe HapasaepruqecKon peakTHBMOCTH C HeCieru- 
PuyeCKUM TUepsprnueckiM CBHTOM 4YBCT- 
BHTCJIbHOCTH B OONaCTH Tp.10KeHHA K HepBy 
KaTojla H anapriyecKHM C]BUTOM 4yBCTBUTeIb- 
HOCTH B OOaACTH NpnovweHHA aroja. 

Qnecb YMeCTHO HaMOMUHTb, UTO HapsAAy C 

MECTIILIM HapaseprnHuecKHM COCTOHHCM HepBa 
BmocaeqHeM MOMKeT OBITh OOPas0BaH H oar 
crenupaveckoli MeCTHOH aladwaakcin. Nas 
QTOrO Ha y4uacTOK CesaIHULHOLo HepBa JALYWKN, 
IIpeABapHTeIbHO CCHCHOWINSHpPOBAHHbIM aHTH- 
reHHon (Halpumep, NOWATNHOW) CLIBOPOTKON, Pre 4. Bausanne pasmi4nEx 
jocTaTOuwHO HavecTH Kallio TOM we CaMOH xKoNleuTpalust pacTBopa 6po- 
CHBOpOTKN. PasniipatouleeccH Up oTHX yC.0- aa 
BHAX B yyacTKe OOpaTHMoe yrHeTeHue Bo3sbysE- BaGHOEA seranunaiore, snenad 
MOCTH HM IIpOBOJHMOCTH HMeeT BCe XapakTep- NATVIUEI. 
HEIe UpHsuaku uapa6uosa (Bacnanes xu Jla- : 
nanknit, 1944; Tepexopa, 1949). drum oOnaAC- 
HAeTCA CJeyIOMMii YyCTAaHOBJeHHBIN Hamu 
daktT: COCTOAHHe Moporoporo KaToAMyecKoro HapaOuo3sa (MecTHaA Ha- 
pasueprud), HORAepKUBaeMoe B CealHiINHOM HepBe AATYOIKU, WpeABapl- 
TONbUO CeHCHOUAMSUpOBAHHOM aHTHreHHOoit (omayMHoll) CHBOpOTKOH, 
roTuyac +e yrayOuneTcH Ip HaneceHul Ha KaTOAMYeCKMM yuacTOK HepBa 
TOM Ke CAMOM CHIBOPOTKH, T. @. ATEHTA, BHIBLIBAIOM ETO chenuduyeckylo alsep- 
rnyeckylo peakuwio — mMecTHyl0 aHadunancuio. Wunmu cropamu, Napassep- 
ruveckuit MapaOvo3 MO#KeT CYMMHMpOBaTLCA C aneprwyecKumM napabHo30M 
(Bacusbes, 1907). 

Ajalitainounble CcBoiicTBa NepHdepHyeckKux HepBOB H, Hao AyMaTb, Apy- 
rux oO6pas0Banuit HepBHO-MbImeyHOrO aDNapata, MOTyT peryAHpoBaThca, 
Kak MBI BUeIH, TyMOpanbHbIMH dakTOpaMH, Bcerjja MpuCcyTCTByIOMMMM 
B oprani3me. HK HUM OTHOCATCH KATHOHDI KaJIbIMA, AHMONBI 6poma, af\peHatun. 
[lopnmenne Hx cofepsxKaHuA B KpOBH, JuMde, B KeTKAX YCHIMBAeT, MOHMKE- 
Hue — OCMa6aAeT afallTalMOHHEe CBOCTBA HeEPpBOB H, BepOATHO, MHOTAX 
pyrux TKaHeH WM OpraHos. 

Boabmium maromM Boepex, ABHOCh yCTaHOBJeHve TOTO daktTa, UTO cnoco6- 
HOCTh HCPBOB ajjallTHpOBATLCA UN B ApPyrux CiywaAx CeHCHOMIN3H POBaTLCA 
K JleiHCTBHIO HapaOuoTH3iipylommMx areHTOB peryaupyeTcA TakiKe (1, TI0-BH- 
1UMOMY, B Weppylo ovepesb) LEHTPaAbHbIMA CyOOpANH PylOUMMH BIMAHHAMH. 
UckyccTBenno Bi3BaHHOe aHOAOM NOBEMeHHe CyOOpAMHANHOHHOM aKTHBHOCTH 
Wentpos (y AATYWKH M KpoiKa WpeuMyllecTBeHHO AUsHHepaububx) yCHIH- 
BaeT, a NOWMKeHHe VTOM AKTHBHOCTH KaTOAOM OCMaOMAeT ajjallTalMto HepBHO- 
MBIMeYHOTO alllapata K PeicTBUIO NapaOMoTHsupyloMMx arenToB [CBOJKy AaH- 
nix cm.: Bacnapbes, 1954; Tanppac (Baaropatopa), 1957]. 





O6o3naueHHA Te 27#Ke, UTO Na pic. 1. 
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OTH H3MCHEHUA ajlaliTalu HepBIO-MBLUIeUHOT Heplhpepiu composomyja- 
1OTCH COOTBETCTBYIOINIMI H3MCHCHHAMH ee pearwpoBaHHA Ha pa3ypanatorree 
ACHCTBNe 10110COB TocToAHHOrO ToKa. K cejlamunHOMy HepBy M301upoBanHoro 
H€PBHO-MBINIETHOTO UpelapaTa JATYWIKM WpiMeHHMa, Kak HW3BecCTHO, OOBITHAA 


dopmyua Ugmorepa: K38C>APC>A38C>HPC (rae 
LMA A3C u KPC aspaswres pesy.abntatom 06 pasoBaHnaA 
30 (BTOPHYHEIX IONCOBY); WIA WepBa 2c, CBA3aHHOrO 
9 C HeHTpabHOW HepBHON CucTeMOi, XapaKtepla Apy- 


tah dopmysa: K3C>A38C>APCSKPC (rae ABC u 
10|: | RPC onsrs-rakit pesyaptat o6pasopanua BTOPH4HHIX 
mouocos). Ws stoii dopMyaL BUANO, YTO HepBy, Haxo- 


Qi +11. tau WAMIMEMYCH MON CyOOPAMHITpyOULUM BINLTHMeM TeHTpoR, 
4 er ae / 
UW 2 HO cBolicrBen Oouee BEICOKU MOpor juia APC no cpasne- 
= oe HH1O C HCPBOM, JIMMCHHEIM CyOOPANMIpyIOUlIXx BAnA- 
Pre. o. Rpianie uo- 


nun. ILocae ornenenua Hepsa oT WeHTPOB WOpor JH 
R8C (peobasa)cunmactca, a (hopmysa upHo6peract 
THOMYHDH Mpitoreposekuli Buy (Jlaccuw, 1957). 

OTH ABIeHHs, WO BCelt BepoATHOCTH, OOYCILOBICHH 
TCM, YTO CYOOPAMUMpyolice BANAHUE TeAHTpOB Ha HepB 


POTOBOLO B.FCKTpouap - 
KO38 KpPOJMIKOB, BbI3bl- 
BaCMOLYU IpepLIBHCTHIM 
TOCTOSILHDIM TOKOM Jl e- 
Moka uiMexoWmero (| ) 


Wo BOCXONAULeT - 
iuinginacra 8 oo) HMMCeT IpCHMYICCTBCHHO AHIACKTPOTOINYeCKHH Xapak- 

iyo aocnuee-—-ayewa I2P- ATaJeEKTPOTO HA GeCK OL IpHpoyou cyOopyunayun 

BMUH., Hadas cMomenta OOBACHACTCA HU VCTaHOBJICHHbIM HamMit PaktT MOBbIMme- 


BAMBIKAHHA TOKA: no ocu 
opOunain — BANU CH- 
Jbl HAPKOTITZIIpy rmoulero To- 
Ka B MHJIWIIMUCpax (imA). 


HHA ajlallTaluH HepBa K TapaOnoTu3upyloulumM BAMA- 
HAM Wp yCuueniit cyOopyunalMOHHoOn akTHBUOCTU 
CHTPOB TpOMeALYTOUHOLO MO3ra AaAHOROM NOCTOAHHOLO 
Toka (Bacuabes 1 Mosyan, 1953a, 19536). 

B 3aksioventie ocracrcH cKa3aTb, UTO BCE BEIMeN3IO;KCHHOe B OCHOBHOM 
UPHMCHIMO Hi jist MenTpadwbuoil HepBiloit CuCTeMLI JIAryMKM, B YacTHOcTH 
ATH CNHMHOTO Mo3ra, JL1H W3yyeHHA ABJEHHi ajanranni WM cencuOuTMaaAnunt 
BUCHTpasILHOH uepBHOtt cucreme H. Tl. Mos- 
yaliom (1938, 1953) B wameii sa6oparopun & 4A 
Oba IpwMeHena  Mmeroruna woporoporo 39 
IIEKTPOHAPKO3’a C WpoltyckaHvem HoOcToAI- 
HOroO TOKa Yepe3 CINHHOWM WM TrOMOBHOI MOBr. 
Ip naprorusnpyromem tore BOCXOAAIMCTO 46 
Halipabienina (ia rowone Kato) 





KPUBaA -f 
NOPOroBoro JICKTPOHAPKO3a, ONpejleaAemMad 95 : - 
WAH pedlekcoB CHOMHHOrO Mosra, mMMeer i a ep oe ee 


TaKOH Ke MpaBMbublii runepoosmmueckui 


BUA, KaK HW JAH HepBa HepRHo-MbIMWeTHOTO 
Mpetapata. pu wucxoaqamem napKotusu- 
pytollem ToKe (Ha rowope ano) va Kpu- 
BaH OCJO+KHEHA OJHUM WIM HeCKOABKUMM 
HOWbeMAaMH, KOTOpBIe, Kak Il B OMNBITAaX ma 
HepBe, CBHUeTeCIBCTBYIOT O MNOBBIMNeNUH 
afqautannn (pic. 5). Orcioga MOwKHO 3aiu0- 
YUTb, 4UTO aHoyM3sanna cybopaNNApyoulix 
WeHTpOB TONOBHOTO MO3ra yCHJIMBaeT allali- 


Pic. 6. Bansune narpesanns (+2), 
OXTAKACHHH (—t) H opupa (upepL- 
BUCTAA JIWHWA) Ha YpOBCHL KpuBoil 
HNOporoBoro dIeKTponapko3a Kpo- 
AUKOB. 
OOo03sHa4cHHA Te ike, UTO Ha puc. 5. 
Cmpesxu Cc OcTpNeM BHU3 obO3HaualoT 
HavaliO JeHCTBHA areHTOB; cmpeanu 


Cc OCTpHWemM pBepx obo3HayaioT KOHEeIL 
NelictBuA areHntTos. 


TAUMOHHBIG CBOMCTBA peP@NIECKTOPHHIX WeHTPOB CHMHOrO MO38ra, a KaToM- 
3alWA, 10-BUAMMOMY, ITU CBOliCTRAa ocMabmAerT. 

Pedmextopunie TeHTphI CHMHHOTO MO3ra, IIpMBeseHHbIe B COCTOAHHe MOpo- 
TOBOrO 3TeKTPOHAPKO3a, UPOHBNAIOT UPU3HAKM Tako me a pasiepruueckon 


CeHCHONIMZaHIT, 


Kak HM yuacTOK Hepa, IIpiBesenublii B COCTOAHHe Moporo- 
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Boro HapadHMosa. Ha puc. 6 oxmaKmeHue CHUHHOrTO MO3ra BAMBAHHeM yepe3 
poT XOMOMHOW BONDI BLISHIBACT onyckaHHe ypoBHA KPUBOM MOPOTOBOFO 3CKTPO- 
Hapkosa, T. e. ero yruyoueHie. [l porHBonosOKEEH appekT momyuaeTcA UpH 
BUHBAaHHH TeuuOW BOE. Tak oe, Kak OXJlanKyeHle, BIMACT ia WOpOToBLH 
Z1€KTPOHAPKOS BALIXaHHe WapoB apupa Win xnopopopma (Bacnabes i Mos- 
yan, 1953a). 

Jeu ONbITH OLLI BEIMOIHEHEI Ha KPOMMKAX. Pan mocuefyroulMx lccreqo- 
panul [l‘anbBac (Bsaaropatosa), 1957] moKa3zaJH, UTO aalTaNMonrle CBOLICTBA 
HepBHO-MBIMeyHOrO alltapaTa Y TeWMOKPOBHBIX MHHBOTHEIX peryupytoTca 


we 


He TOMbKO DORKOPKOBBIMH WeuTpaMul, HO i KOpOH OOmbIINxX nowymapul. 


Boi Bob! 


1) B upomecce pasBuTin flapaduosa ayaliraluAa HepBa K jevcTBuIO Tapa 
SuoTHB8Hpyrollero areHTa MIMeHACTCH npya3n0: BO BpeMA MpoTeKaHHA Wpo- 
TpOMUYeCKO! gNeKTPONOSHTHBHOM Pasbl aqanTalnn po3pactaeT, B Wocdey%o- 
ULYIO DACKTpOHEraTHBHYI0 dasy Mapaduosa aauralnA noctrenbenno CHW;KaeTCA. 

2) Ilo Mepe CHWKeEHHA aautari HepB CTAHOBUTCA BCE 6omee ceHCHOMIH- 
3UpOBaHbIM K ]{eHCTBIIO DOOOUHLIX aJIbTepUpyIOWAx . areHTOB. Iapaduio- 
TH3IIpyeMblii WOCTOAHHEIM TOKOM HepB IIpHxOMNT B COCTOAHHE Hapaswepra- 
yeckoi peakTHBHOcTH ¢ THMepaprigeckuo CUBUTOM UYBCTBHTeIbHOCTH B Ka- 
TORHOH OOMaCTH HW C aHapriyyeckHM CUBUFOM WYBCTBHTCAbNOCTH B o6macTH 
aHoyla. 

3) Meany alauTalvel wepBa K la paOvoTH3upylonleMy eiicTBHIO TOKA 
1 akKKOMOsaMeH HepBa, ompencasemoii m0 XMAAy, HeT TIpAHMOii 3aBHCHMOCTH. 

4) B 1301poBaHHoM HePpBHO-MBIIMeYHOM MpelapaTe HepBible BOJOKHA 
MBINMM-pasruOaTeren HMerIwT 6onee BLICOKYH afalTayuto K lia paGuoTH3Hpy!0- 
uleMy JleiicTBMIO TOKa, YeM HepBItble BONOKHA COOTBETCTBYIOUMHX MBIIIII-CrHu- 
OaTeelt. 

5) Cnocobnocth HepBABIX BOTOKON alaNTHpOBaTbCAH K AeHCTBIIO ia padno- 
TUBUpyioMmux areuToB perydupyeros HenTpanbuBIMA cyOopyxunupyioulaMn 
RIMAHMAMM. Ona BOspactacT UPH TOBPIMEHHE cyOopatHanMoHHOl akTHBHOCTA 
MO3rAa AaHONOM MW CHWKaeTCAH Wp ocraOeHiH sTOM AKTHBHOCTH KaTOAOM. 

6) Us rymopasbubix perytATOpoB ajlallTalHOHHEIX CBOHCTB HepBOB OCO- 
Goe 3HayeHie UpWlaexKUT NOHAM KaJbiA, a rake Opoma. Llonppmmente 
WX COMepHRALNA YCHIMBAeT, a HOHUKEHIC — ocnaOuHeT alalTalnonnne CBOM- 
cTBa HepBa K JelCcTBITIO HapaOHOTH3HpyIOUlMX areHTOB. 

7) Te se camble ABLEHIA aalTarui B CCHCHOMMIM3alUH OL yCTaHOBJeHbl 
1 B OULITAX Ha WeHTparIbHoli WepBHOH clicTeMe HATYIUEKU C UpMMeHeHHeM MCTO~ 
AWKH TOporoporod IeKTPOHAapKosa. 
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VW3MEHEHHMA OYHRITMOHAJIBHbIX CBOMCTB 
NONEPEUHOMOJIOCATBIX MBIMIT HW ATPOOMM WPM ITLEPEPE3KAX. 
CHUHHOrTO MO3rA HA PA3JIMUHBIX YPOBHFIX 


H. A. TAJHYRAA 
(JLaGopatopnaA HepBHOM Tpopukn. BZanenyronjan — A. B, Touknx) 


Cpeyn G6onbuioro KoOmHMueCTBA MCCHeMOBaHHi, WOCBAIeCHHHIX U3syueHHIo 
Tpopuyeckoli @yYHKUHH HepBHOM CUCTeMBI, He yaeTCA HaliTH B JOcTaTOUHOK 
Mepe HCuepubBalolmlux CBeAeHU O PONH PasIMIHBIX OTHETOB HEPBHOM CHCTeMEI 
B peryANMH TpopuyecKux UpOUeccosB B MBIMeCUHOH TKAHH, JTOT BONMpOCc MBI 
MOCTAaBHIH Web CBOHX HcceqoBaHU, HayaB UsyyeHue C yCTAHOBeHMA 
pouH pa3HHX KOMIMOHCHTOB epudepiuecKkoH MHHeEpBanun (addepenTHOou 
MU sdepeHTHO, KaK COMATHYeCKON, Tak A CUMIaATuUueCKOM) B PeryaAANMU sTHX 
nponeccos. Msi noKkazain, YTO WoCHe TEHAOTOMMM, a TAKE MOCIC Tlepepe3kKn 
KaxKIOrO U3 KOMNOHeEHTOB epudepwueckol MHHepBalun o6HapyKHBaIHcs- 
B MHINNax B pasHOl CTeLeHM BLIPAaKeHHble M NOABIAIOMIMECA Yepes ONpeHeseH- 
HbI€ [WIA KaxKOro OlepaTUBHOrO BMeMaTeIbCTBA CPpOKH H3MeHeHHA dy HKIMO- 
HaNEHEX CBOiiCTB MBM uU arpodun (Tanunnaa, 1953, 1954). Buoxumugeckumn 
uccneqopanuamu (Hesaepa mu HKytenko, 1953), MpoBnoqumMbimMu apas- 
webHO C HAMM Ha TeX 7Ke HKUBOTHHX, YCTAHOBIEHO, ATO COLlEpKaHHe poc- 
(oKpeaTHHa MONOUHOM KUCIOTH, riuKoreHa U AT® Bb TeHOTOMMpOBaHHEIX 
MHUINaX OCTABANOC B Upefewax HOPMH! Jake MPM HaIMaAUM CHABHO BEIpAarKell- 
Ho aTpodun. CHmwxKanoch JKMIb cojepkaHue MMOsHHa (Homkosa, 1958). 
Ilocne apyrux onepanni Oompnime U3MeHeHuA oOHapyKUBAINCh AUMb B Weop- 
(bepeHTHpPOBAHHHIX MBIMMAX. 

TaMM HccreqOBaHUAMU TOATBepRAeHH, a TAKE HONOMHEHE M YTOUHeHD! 
cymecTBylomiMe B uTepaType WpescTaBIeHMA O POM M sHaYeHNH nepuep- 
YeCKOi HHHepBauM B perylALMM TpopuyecKkux Mpormeccow B MBIMIITC. Hacros- 
mee Hcceqonante MpesUpHHATO C Weblo W3yyeHHA pon cerMeHTa pHOll 
CIIMMHOMOZrOBON HHHepBalNu B peryaAnuM Tpoduyeckux MpoweccoB B MbI~ 
meunoi TKaHM. C sTOolt Weblo WpoOW3BOAMINCh NepepesKW CIMHHOTO MOsra 
B pa3IM4HBIX CerMeHTAX, HauMHaA C TeX, KOTOPHle HHHCPBUPYIOT W3yuaemble 
MITE, 3aTeM B CerMeHTax WOrpanwuHOTO ypOBHA H, Hakowell, Ha TaKOM 
ypoBie, Ip Mepepeske KOTOPOTO COxpaHAach Obl aHATOMMYeECKAA WeuOCTD 
W *byHKWAA cerMeHTOB, HHHEPBUPYIOMMx MCCTeWyeMble MBINIMBI, a BCE CBABI 
C WeHTpaJbHBIMM OTAeIaMH HepBuol CuCTeMBI Oni 6p mpeppan. [ocnen- 
nee MOrno OITh JOCTHTHYTO WocpexcTBOM BHICOKUX Tepepe3oK CHNHHOTO 
MO3sra, MpOusBeAeHULIX Ha ypoBne AO BHXOMa CHMMATHYECKUX BOOKOH K 10- 
rpannunomy cTBony. Heppyan perylAqnA TpopHuecKHx MpomeccoB B 9TUX 
YCNOBUAX MOra Obt OCYMCCTBIATLCA TOKO CHHHHEIM MOSTOM. O cocToAHHn 
Tpopwyeckux WpomeccoB B MBIMIHax TOROOHEIM 0Opa30Mm OleplpoBannEx Kpo— 
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(“TMKOB MBL CYAN TO pAy WOKasaTereli, XapakTepusyroulux aTpopupyro- 
IylocaA Mbluuty. Meroxmna OUbITOR HW WoKa3aTenu ObINM Te He, UTO HM B BEIME- 
YHOMAUYTHX HCcCreqOBAHNAX. B octTpsrx OMbITAaX Na KpomuKax yepe3 pa3muy- 
Hblé CpOKH Noce MepepeskH CUMAHHOTO MOsra M3y4anocb Py HKUWOHaIbHOe 
COCTOAHHe HK POHOKHOM MW Mepequeli Sombmedepronoit MBM; ONpPeqeAIUCch 
Hx peoOasa (8 B), xponakcus (B curmax), dapaymueckan Bo3s6yquMocTE (B CM 
p. K.), MBbINewHoe HanpaAxenne (B r) HM COKpaTuTexbHLe cBolicTBa (3alrlchi- 
Bas KPUBYIO COKPamleHHA MBIT B OTBET Ha IpAMOe OAMHOUHOe pa3qpamenne 
UX TOKOM OT HHAYKUMOHHOM KaTyHIKH C HallpsAvKeHHeM B Ne pBUYHOK Wenn 4 B). 
/[1H cyKyeuNA oO cTeneHH u3MeHenuA PYHKOMOHATBUEX CBOIICTR MBIT 
HW Beca MOCTe Olle paTUBIbIX BMCMaTeIbCTB B OCTPBIX ONBITAX Ha 6 110 PMaJIbHBIX 
KpOTHKAX YCTANOBIEHDL BCC BLIIMeMepewicneHupse XapakTepHbe IH NOpMEI 
MOKA3aTeJH. 

YcTaHoBieno, YO Mpeyer KoneOannii stTux NOKasaTeneit M@*Ky MBIMTAaMi 
OTHCIbHLIX KpO.s1IKOB He3HauliTesen. 

Hapany c otTim B MBIUIMAax olepupoBaHHiblx *AuUBOTHEIxX A. VW. Komrosa 
OUpCHerIAIa CosepKaune aeno3snHTpumociopuoit KUCJIOTH, ocmokpeatuua 
HM MHo3siHa. Copmectiisie @usu0n0rnueckue H 6uOxUMUGecKHe Hcc1eqOBaHHA 
MOrIM CmocobcTBOBaTh Gojwee TOYHOMY ycTaHoBAeHMIO cTeneHH HapylmecHna 
TpoiyeckUxX Mpoleccow B MUIMeTHO TKAHM. 

Y 00 Kpoankos 6b NepepesaH cHUNnHOiL Moar Ha Pa3sHBxX ypoBHAX: y 1-H 
PPYMUbl KpOANKOB Ha ypoBuax L,, L; a Ly, y 2-ii rpyuuos KPOJHKOB Ha ypos- 
BAX igs: Lig: dag: 55, Dy: D., Dy, Gs 

Ilepepeska cnunnoro Mo3ra apousBonnaace 10 HOBOKAHHOBOM u cuMp- 
TOBON anecresneit (Tepex nepepesKoit ua MO3r, NOKPHITHH OOONOUKOU, Hakna-~ 
APBAIUCh MOOWepeCKNO TaMUOHBL, CHavata cmMoyeHHHe B 0.5%-m pacTBope 
HOBOKAMHa, 3aTeM B YNCTOM CIMpTe), 

Ilocne onepanuu y secex KPOIHKOB Pa3sBUBasICH BALI Wapaduy 3aqHux 
KOHCYHOCTCH, OHH TpedoBaTH TUATeAbUOrO yXO}a, TAK Kak y HMX Hapyluasaca 
PYUKIWINA MOVeBLIBCHCHIIA, 

B nepuog or nepBbix qneit Mocne olepalill }O WHA OCTporo ONbITa y yacTH 
KPOJHKOB I3MepATaCh MBIIMCUHAH BO36yUMOCTbh ¢ TEM, 4TOOH Ipocaey uth, 
Kak B YCIOBHAX BHKNOYeHHA CY6OpyANNMpyIOMmux BIMAHM MaMeHUTCA MiL- 
WeTHaH BOZOYNUMOCTL UM KaKHe YCTaHOBATCA HOBBIe 3aBlcuUMocTH B COOTHO- 
eH BosOyANMocTH d@aeKcopos u IKCTEHZOPOB. 

Wsmepaa Bo36yjuMocTh MBIII 30 Onepanuu MW Tocwe Hee, MB Nouywnan 
MAUMEE, B OCHOBNOM NowTBepAKAAMNe HaOLOTeHUA Apyrux uccaenqopareneli 
(Jasper et Bonvallet, 1933; sKyKOB uw Xapuronos, 1935: Ilonoza, 1937, u mp.), 
WOKAZABHIHNX, UTO Mp Wepepeskax pa3AW4HbIX CerMeHTOR Mo3ra X pOHAKCHA 
MPHUTT 3aTHUX KOHCYHOCTCH MOMKET NOBLINIATLCH M MOHWKATHCA, a CYUleCTBYI0- 
Ufite WO ONepani COOTHOMeHHA peobasbl M xponakcun UeKCOPOB MU 9KCTeH- 
30POB N3MCHHIOTCA Ha OOpaTuble. C TeyveHvem BpeMeHM, CormacHo Ux ]aHHbIM 
iH HAWHM, COOTHOMICHMA XPOHAKCHii CTAHOBATCA IpesKHUMH. Bosa6yqumoctp se 
MBIT, HO HAMM aHHBIM, B 3aBUCMMOCTH OT ypOBHA UH WaBHocTH Tle pe pe3skKH 
CHMHHOrO MO3ra NOCTeNeHHO MOHWKAeTCA. 

M3an0*meHable HOKE pesyuBTaTH dKCMePUMeHTAIbHHX HCCeoBaHul pac- 
Wafawrch Ha 2 rpynun. 

1. [locae mepepesku cuumuoro mosra Ha ypopuax or L, no L, (12 Kpoan- 
KOB C HaBHocTbio Hepepeska 11—30 queit, 10 — cnycta 40—60 quen, 8 — 
wepes 3—) mecates). 

2. Ilocne nepepeskKu Ha yposHax oT L, 40 C, (13 xpoauxos enycra 11— 
30 mueii), Mocne nepepeson ua ypopyax L,—L, (5 kponmkos ¢ qaBHocrThio 
4—3 Mec. uw mocne nepepesKn na yposue D, (2 kponuxa enycra 60 yueii). 
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VoTanoBleHo, 4TO y MHOTMX KpomNKoB 1-ii rpyunMbl ye yepes 3—-4 ne- 
[cI Hocze OlepaguM XpOHAKCHA Oba AAMHHee, UeM Y MBIT HOPMaIbHbIx 
KPOANKOB, BOZOYAMMOCTh K tapaAu4eCKOMy TOKY HWKe, MbIMeLHOe HallpA- 
KeHHC M BeC MCHbUe, COKpaTuTexbHBIe CBOiicTBa M3MeHeHI. PasBuBmanca 
K DTOMY CPOKY aTpo@ud wocTenenHo mporpeccupoBasa, H Fepes 50—60 qHet 
Bcc HW3ydaemble HaMil WOKasaTeiu PYHKUMOnAIbHBIX CBOHCTB HM BeCa MBIMIT 
3 OoNbmMei CTeMeHIT OTMMGAaNMCh OT HOpMH, 4em paHbme. KH 3—o Mec. Bec 
MbUT, octnran |—I', r (BMecTO CpefqHeH HOpMBL 4.5—5 r). Pesko cHwma- 
Tach BOBSOVANMOCTh K dapawuuecKOMy MH TratbBaHMyecKOMy TOKY, xponakcnA 
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Puc. t. Jlauume uccneqopanunA PYHKWNOKAAbHOTO COCTOAHHMA MH BCCAa HKpPOHOMMHEIX MBIUIL 
y HopMadpyoro Kpomma (A), KpounKka Ne 107 (B), Kpomnna Ne 123 (B) uM KpownKa 
Ne 148 (L). 


Ilo eepmuxaiu JaHbl MacmTaObl WA: a — peo6asnt (B B) Mu apanuaecKoh BosbyqumocTH (B CM P. K.); 

6 --XponaKcnn (B CHPMaXx); ¢ — MbILIedHOTO HallpAKeHHA (Br); 2— Beca (Br). Beawe cmon6uxu — Tpa- 

nan MBNA, ocmanonwe — Jepad. 1 — peobasa; 2 -— XPOHaKCHA, 3 — tapaguyeckand BosGyNuMmMocrTh; 
4 — MplmetHoe HampriKerme; 5 — BeC MBILIH. 


nocrurana 1O—16 curm (BMecTO cpejHel HOpMBI 0.260 curm). Motu yTpa- 
YUBAA CHOCOOHOCT K pasBUTIHIO HalpAKeHHA UM COKpalieHitA, 

Vs pune. 1 suguo, uto Ha 30-it JeHb Nocue MepepeskKM CHMHHOTO MOsra Ha 
yposine L,—L, pyt#kWMOHaTbHOe COCTOAHMe UKPOHOMKHAIX MDIITIL 1 y KpounkKa 
No 107 oramuaetcaA OT (PYHKITVNOHAIbHOTO COCTOAHWA HOPMAaJIbHOrO KPOJNKa: 
peo6asa B 9TOT Tepnow Ooubure, XpOHAKCHA AIHHHEEC, dapamuyeckad Bosby- 
THMOCTbD Hie, MBUIMeTHOe HaNpAKeHHe H BeC MeHbIUe, YEM B HOPMe. 

Vismenentie PyHKWMONaIbHOrO COCTOAHHA MBI Tocme Wepepe3ski CHHH- 
“oro Mosra na 50-ii AeHb (Kposmm Ne 107) mw wa 120-it qeHb (KpOUMK Ne 1418), 
nayanmeeca c¢ 25—30-ro aHA, ypemmaupaerca. K 120-mMy QHIO Bec AKPOHOK- 
HO MBIIULb OH Mal BCeACTBMe pesKO pasBUBIIelIcA AaTPOOHH. 

M3 puc. 2 cuenyeT, 4TO XapakTep COKpaleHuA K 30-my J{HIO (KpPOJIMK 
No 107) nocae Mepepe3KH H3MeHeH NO CpaBHeHHI0 C HoOpMoil. B Hopme daza 
coKpalleHHA HW paccuab1enus WpoTeKkaeT O4eHb O6nIcTpo (pric. 2, A), yepes 
30 weil Mocue HepepeskKH pacTAHyTa Kak da3a COKpallenWa, Tak M pac- 
cnadsenua (pac. 2, 5). Uepes 00 AHev pa3sHMta BHpaKena crite 6onbwe 
(puc. 2, B), a K 120-my Ato COKpaTUTeAbHBEIe CBOMCTBAa YyTpauNBaloTcA 
Ii KPHBYO COKpalleHMA MBM 3alcaTb HEBOSMO7KHO. 

Y scex 3 KpONHKOB NOABWINCh XapakTepHble IA STOO ypOBHA Tepepeskul 
Tpoduyeckve HapyMeHUA B KOMKHEIX WOKPOBAX. Y ongnoro (Ne 107) DoABHAHCh 


+s 





~~ 
1 B cxemax IIPHBeAeHH JaHHbe ACCHeLOBaHHA TOTbKO HMKPOHO?KHEIX MBIMIT, TAK Kak 
8 6ombllebepyoBLX MBIMIaxX H3MeHeHHA MMECIOT TOT Ke XapaktTep. 
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HSBbI Na Kpectye, y Apyroro (Ne 123) orropruynca xpocr u ABBEI UMenucE. 
He TOKO Ha Kpectie, HO U Ha Namax, y 3-ro (Ne 118) ATPOMUPOBaANHCh MBIMIMULbI 
Ha BCeH NOACHHUHOM OOmacTu u OTTOPrHYAMCh NOAHOCTHIO Be dataHru Ha 
eBOH Jane. Y Bcex *KUBOTHEIX K 17—18-my am pasBiaucn KOHTPakTYPbI 3ay- 
HHX KOHedHOCTEeL. | 

Pea3yabraTH pu3snonormueckux HCCAe€OBAHMM 9STOTO pasyelta HaxOMATCH 
B NOJHOM COOTBCTCTBHH C OMOXUMMGecKuMH Janntimu. A. VM. KomkosBa WOoKa- 
sala, 4TO cOwepKaHhe W3yyaembIx eto 
OMOXMMIYeCKHX BelNeCcTR ToCc-1e lle pe pe- 
30K CUMMHOrO MO3ra Ha 3THX YyPOBHAX 
pe3kO CHIWKeHO, 

Ha ocnopauuu ccreyoBannit storo. 
pasqeswa Mbl UIpPHXOMM K_ BBIBOJY, 4TO 
pH HapymeHuu CIMHANBHON nnnep- 
BaWMH, OOYCIOBIeCHHOM Mepepe3Koit xoTA 
Obl OFHOTO CerMeHTa M3 aca oOpasy- 
FOUJMX MHHeEPBaMiIO MBIMIE TOueHM, B 0- 
CI€HHX HapymlaeTca peryaAuuA Tpodi- 
4eCKHX TpOreccos. 

YcraHopaeno, uro y 2-% rpynnn Kpo- 
AMKOB B QYHKIMONAIbHBIX CBOLICTBaX, 
pece HM xXapakTepe COKpamlenHnA MDI 
Waxe yepes JO0—45 queii ne oOnapyan- 
BalOCb KaKHX-1N00 oco6o0 cyllecTBeH- 
HbIX OTIM4H OT HOpMiI. Bos6yqumoctTh 
MBI, mwpeTepuesp Hedoubmue cyOopan- 

~  g HaWHOHHBe U3MeHeHHH B Depsble HN, 

VWe- = 3 . B HociesqylomMe OCTaBalach B Upefenax 
ne y HOPMBI. 

) Mubnneunoe HallpaAxKenuve mM Bec OKa- 
Puce. 2. Cokpameuns mpapoit (a) 1 SHBaIHCh H3MeHCHH IMM POUR RO® -SOpes: 
AeBolt (6) WKPOHOFKMOIL  MBIITILbE 49-50 ane. K YTOMY CPOKy HW coKpa- 
y HOpMalbHOrTO Kposnka(A), Kpo- THTe€JIbHEIC CBOHCTBA He38HAYUTeIbHO OT- 
suka Ne 107 (B) « Kpommka NB123 ywannen on HopMut. Jlame uepes 2 mec. 

2) fioce Wepepe3skKH CIIMHHOrTO MmMO3sra Ha 

Meh OMe Te a «© SS pORAG D. Ma He HaGionsa “Gasibuemae 
B MBIINWaX, MOOOHEIX TeM, KOTOPBIe I0- 

ABIAIOTCA Y KPOJMKOB yepe3s 3—4 Henenn 

Tocre Wepepesku CMMHHOTO Mo3ra Ha yposHe L,;—L, (Kak 9TO yKa3aHO B 

fepBom pa3gzene). Usmenenux, npoucxogamme Bp 6omee no3squne cpokn (2—3 

Mec.) WoCjle WepepesoK CHMMHOrO MO3ra Ha BHICOKHX YPOBHAX, Tpocme*Keubl 

HaMH TOKO Y KPOJHKOB C DepepesaHHbIM CIMHIIbIM MO3rPOM Ha y poBuye 

L,—La,. 

Pe3yibTaTH oTHX UccreoBaHHil WOKasbBaloT, YTO K STOMY CpoKy pas- 
BUBAIOTCA MBINICUHbIe aTPOPUM, a COOTBETCTBEHHO ITOMY H3MeCHAIOTCH 1 Py HK- 
MHOHAIbHbIe CBOUCTBa. Y KPOJUKOB C MepepesaHHiiM CIMHHEIM MO3TOM Ha 
BCeX Ne€peyHCeHHEIX B STOM pa3iiele ypOBHAX He HadwOManoch NOABAeRUA 
TpoOUyeCKUX Hapywenuii B KOMHEIX MOKpOBax MH He pasBMBaJIOCb KOHTpaK- 
TYP B 3aJ\HIIX KOHe4UHOCTHX. 

Ha pic. 3 npenzcrapnent RaHuble WccHeLoBaHHA PY HKUNOHANbULIX CBOTCTB 
H Beca y 2 KpomHkoB: Kpoauka No’ 17 ¢ Tepepeskolw CNMMHOTO MO3ra Ha 
ypopue D,—D, (gasnoctp onepanun 45 Hell) ut KpomnKa Ne 28 c nepepesxKoit 
Ha ypopue L,—L, (qasnocth — 90 yneii). M3 pucynKa BUQHO, 4TO PyHKNO- 


ey sea agys oe ert V4 
VAAN WAV VAAL 
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HallbHOoe COCTOHHHe HM BeC MBIT KpomWKa depes 45 nHelt mocne onepalun 
CYMECTBEHHO He OTJMYaIOTCA OT HOPMDBI (puc. 1, A). Ws mpeqcrannenuprx Ha 
pic. 4 KpUBEIX COKPallleHUA MKPOMOMABIX MBIT Y o60HX KPONHKOB BHHO, 
uTO basa COKpAaleHHA paccnaOaenua yepes 40 (Hell Mocze oNepalyn (Kpo- 
aux Ne 17) mpotekacT Tak se ObICTpO, Kak y HOPMabHOTO (puc. 2, A). Uepes 
3 mec. KpuBad coKpanlenua (KpOIMK Ne 28) pacrauyTa Kak B daze coKpante- 
HI, TAK WB base pacclabTeHHA, CLeLOBATCIbHO COKpaTUTeIbHbIe CBOHCTBA 
K 2TOMY CpOKy pe3KO H3MeHIIHCh. A. W. Komnosoit moKa3saHo, ITO B Cofep- 
MAHMM 13y4aeMBIX C10 OHOXUMMYCCKHX BelleCTB B TECHN MCCATA nocu1e mepe- 
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Puc. 3. J,auipre wecsleqOBaHun MYHKUHOHAIbHOTO COCTOAHMA BeCa HKPOHO?K- 
HEX MBM y Kpomuka No 17 (A) uw Ne 28 (B). 


OoOo3HaueHHA Te me, ITO Ha pue. ft. 


pe3s0K CHNUHOLO MOsra B rpy4qHoit oOmacTH He OOHApyKUBaeTCA CYeCTBeH- 
ABIX OTIHUMIT OT HOPMLI, YTO BIIOMHe COrmacyeTcA © HalMMM aHHbIMM. 

Ha OCHOBaHIM J[aHHBIX BTOPOTO pasfela Mbl MpMXOAUM K 3aKIIOYeHHD, 
qTO JLT perylAAUN Tpopuyeckux Mpomeccow B WCcCTeyeMBxX Hamil MBIUIMAaX 
HeOOXOAUMA COXPaHHOCTh PYHKMNH WIWKHAX CenMeHTOB NOACHMIHON OONaCTH 
Luy— Leg. 

Onucaliible HaMM aHHbie ABIHIMCh XapakTepUBIMH AA OOUbUIMHCTBA 
HOMOUBITHEIX KpomNKoB 1-i 2-it rpyum. OgnaKo HHorga Hadmojaucp 
OTKMOHCHHA B CKOPOCTH U cTeMeHH BLIPAaKeHHOCTH OTUX u3MeHeHun. Y pxta 
KpomuKosB (9 43 20) Hocze onepalun yoxe Ha 10—12-it yenb NOABUINCh Tpodu- 
qecKWe HapyWeHHA B MATKUX TKAHAX MU HaIMHAaIM pasBUBaTbeA KOHTPaKTY Pht. 
K 15—18-my a0 BCe STM ABIeHMA ONM BEIpaKeHbI B CHIbHOH CTemeHH. 
Y oTWX KpOANKOB M H3MeHeHMA B PYHKUMOHAIbHBIX cBolicTBax MBIT 06na- 
pyKUBaICh panbme (1a 15—17-it neHb BMecTO 3—-4 Hefletb), a TAKE CKOpee 
pasBiBastach aTpopun. OOsuno Takve ABIeHUA oOHapyKUBAINCh TOIbKO 
y KpOAMKOB C Depepe3aHHbim CIMHHLIM MO3TOM He BPIITe yposna Lg. 

BuIACHAH UpHuWHbl, OOyCIOBUBIMMe HHTCHCHBHOCTh M CKOPOCT pa3sBUuTHA 
TUX HU3MeCHeHMi, MEI OOpaTHiM BHAMaHVe Ha TO, UTO Kak pas KPOTHKH aTOU 
rpyuue 6ypno pearuponaitm Ha Tepepe3ky CUMHHOTO MOsTAa (qBuranHch, KpH- 
ya), ITO yKasbIBaIO Ha HeAOCTATOUHYIO aHeCTe3HIO. IIpu cexnuu oOpamao 
ia ceOH BHMMaHMe CocTOAHMe climHHAoro Mo3ra B ObuacTH one pallHonHOK 
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panb. OOnYHO CIMHHO Mosr 6B Hepepe3saH NOAHOCThIO M Up BUByaBHOM 
OCMOTpe KasaJiCA HEM3MeHEHHBIM. Y aTHx me 9 KPOMMKOB OCTaBAUCh Hele pe- 
Pe3aHUBIMH TAKUM OeNoOro BeMecTBa CHMHHOFO MO3ra WAH TBEPHOW MO3roBOH 
OOONOUKH, KOTOPHe yeMIANUCh B KOCTHBIX OO10MKax, MUM sKe KOCTHBIE 
OONOMKH OOHapyRuUBAIHCL B CamMoii MO3ropo;i TKAaHM. Cam sxe MO3r B MecTL 
onepalvoHHoNU pabotH Oonbmeli uactbio 6b pasmaruen. IIpu ocmorpe sny- 
TpCHHHX OpranoB YacTO MOMHO OHIO BUeETE 10 XOAY KHWeWIMKAa TOYeUHBTe 
K POBOU3IMAHHA, 

Ilonaraa, uto y arux 9 KponuKop Hepepeska CNMHHOLO MO3ra_ COlIpoBo- 
*®HATACH CIVIBHLIM TPaBMATHYECKUM pa3s{paxKkeHHeM CNUUHAIbUEIX CerMeHTOB, 
MbI pemmmin y 20 kKpomuKoB mpousnectu 
3aBEHOMO «TpaBMaTHYeCKHe» Tepepe3sKu 
Ha pasHbIX YPOBHAX NOACHHUHOL oOnacTH 
(or L, qo L,). Ocymectrsxente storo \O- 
CTHTaTOCh HapowiTo rpyOnimu nepepes- 
KaMH CHMHHOTO MO3ra (IPM cabot ane- 
CTe3nM IH Oe3 Hee) WIaKe HCKYCCTBeH- 
HbIM CO3aHWeM YCOBU WA ocre- 
OlepalHOHHOTO pasipaxkKeHuA HepBHBIXx 
oOpazopaHnit CIMHHOTO  Mosra WyTemM 
BRATATMBAHUA BMCHTpPaIbublli U nepude- 
PHYeCKHM OTPe3kIl Nepepesanuoro cunt 
HOTO MO3ra OCTPHX KOCTHBIX OO6MOMKOB 
iM Ke BaTHBIX TaMIIOHOB, CMOWeHHBEIX 
pa3qparKalolluMu BemectBamu.: V3 20: 

' i KpOJHKOB TocHe noxqoonol onepannn 
Puc. 4. Coxpamenia mpapoii (a) 1 BhUKMIM TOTBKO 10. Ip stom puire- 
ACBOM (6) IKpOHOMKHNX MBIT y Kpo- 
ama N17 (4) 1 Kpommea N28 (Bp), OMMCanmte HMaMenenisa ONIN aAnMb y 
Tex, CUHMNHOM MO3I KOTOPLIX Hepepesascn 
He Bblme Ly. Llocne rpapmatuyeckux nepe- 
pe30K CHMHHOFO MO3ra BHIIe STOFO y pOBHA 
My uocieueh TpyuuEl KPONMKOB TaKUX U3MeHEHUTt He Ha6mojanoch. Y scex 

KPOJHKOB THocte ToOXOOHEIX oOnepannMit Bcerga NOABNAUCE MHTCHCHBHO 
BHIPavKCHHble Tpomuyeckne NapywmeHuA B MATKUX TKANAX (A3BEI Ha DoAcHULe, 
KOHMTUKE, Kpectie HW saynux jlamax), y HCKOTOPLIX M Ha Nepewnux manax 
(1p TpaBme CIMHHOTO MOBra RB NOACHHYHOK OOacTH), a Take PasBUBATHCh 
KOHTPaKTYPbLI 3aquHx KOHeUHOCTEeL. 

IIpu passurut KOHTPaKTYPHPIX ABIENMH B MBIMUNaX ITUX Jan adsmola- 
710Ch UOBLIMENNe BO3byAuMOCTH (yKOpo¥enve xponaKcun 1 NOBbIMeHHe Mapa- 
muecKou Bosbyqumoctu). Uepes 30—40 xneit BO3OY/IMMOCTh CHMKaach, 
MBITNe€YHOe HalpsAKeHNe YMEHbMATIOCh U U3MeCHAICA xXapakTep coKpamennaA — 
YAIMHALACh dasa coKpamenna u paccuabnenun. Ha ceKIMM OOnapyKUBANTHCH 
OOLIYHO Te >ke H3MeHeHUA, KaKHe XapakTepHbl JIA ocobo BEITeneHHOn Hamu 
Tpyunbl KPONHKOB. Cxoynble pesyabtaTh mwocnenueii rpynin kpOTUKOB 
C H@pBOM MOrAN CryRUTH B KaKoli-To Mepe HOATBepsKAeuveM BbICKABAHHOrO: 
TpeAO1OHKeHHA O PON HANNYMA TpaBMaTUYecKoroO pa3pakeHuvl B CcerMeH- 
TaX CIMHNWOFO MOsra. 

Jl KpaTKOCTH H3N07%KeHHA MBI He MIPpHBOAUM PHCYHKOB, xapakTepH3y1- 
Mix NanHble UCCMeAOBaHHA 9TOH, OCcObO BETeneHHOi rpyNibl KPOMMKOB, 





OOoaHavenua Te me, 4TO Ha pu, 2. 





1 Waa Mefqaenno yelictayiome;ro PasSkPVKCHMA MBI BKWAXbIBaIH TAaMIMOH,*: CMOUCHHBII 
B pacTBOpe pOsOBOro Maca C HebombWON MpHMecbio cKnTMAApa (ipumepHo 1 cm? Macaa 4m 
{ Kalla ckumnfapa). 
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TaK KaK H3M€HCHHA B WX MBIUlax, OTIMYAACh NO MHTCHCHBHOCTH WH CpoOKaM 
NIOABNeHUA, COBMayawT c oNMCaHHHMN B 1-ii rpyume (puc. 1 u 2). 

BuoxuMuyeckuMH McCeqoBaHWAMHU yctaHoBAeHO (HomkosBa, 1958), uTo 
CHWKeHMe COsepKaHHA U8syyaeMBIx BerecTB (AT@, hochokpeatuna) B MBIU- 
ax HaOsloqaeTcA He TONbKO Tocwe Tepepe3soK CIMHHOTO MO3ra Ha ypOBHe 
L,—L,, Ho u Ha 6ouee BEIcOKHX (yo L,). 

Takum o6pa30mM, B pesyubTate OODIMX TccHeqOBaHHIi BLIACHHIOCL, 4TO 
B TO BpeMA Kak Depepeska CUMHHOrO MO3ra Ha ypoBHAXx L,—L, ame nesaBn- 
CMMO OT XapakKTepa OlepalHOHHOM TpaBMbl COMNpOROR Malach H3mMeHenieM 
(PU3HONOTMyeCKUX H ONOXHMUGeCKMX MpoweccoOB B MBIMNax, Wp Depepeskax 
wa ypopuax L,—L, mu3snonormueckne U3MeHEHHA HaOOTaIUCh INMb TOMBKO 
wocue TpaBMaTHuecKUx Tepepe3sokK, OMoxuMMYeCKHe Ke H3MEHEHHA — y BCeX 
KUBOTHEIX, HO C TOM OCOOe€HHOCTHIO, YTO B ONM3KMe KO THIO ONepaywH CpoKH 
coflepmanihe u3syyaemHx A. MW. Komxopoii pemects Onm0 Hume, ¥eM B Oomee 
oTTaNeHHbe: K 2 MeC. yY HEKOTOPHIX #KUBOTHEIX HabMOAaNoch WOMHOe BOCCTA- 
HOBNeHMe aleHOSMHTpHmochopHol KUCHOTEH u dochoKpeatuna. Takoe Hapy- 
meHHe peryaHuN TpoduseckHx WpoyeccoB B paHHve NocieonepalvowuHEe 
CpOKH, I0-BUAHMOMY, MOTO 3aBHCeTb OT HaHunA OOycnOBNeHHOTO ONepa- 
Weil TpaBMaTH4eCcKOrO pa3sqpaxKeHHA B CerMe€HTaxX CHMHHOFO MOara. 

Emme OHH IpH3Hak, 3aKOHOMepHO OOHapysKHBAeMBIM HaMH y BCcex Kpo- 
JIMKOB Doce «TpaBMaTHyeCKUX» TepepesoK, TOBOPUT B NOWL3y HANMYNA pa3- 
apaxenna. Y MomOOHEIX KPONUKOB UpesBHualHO OBICTPO HM WHTEHCHBHO pas- 
BUBAIMCh Tpomduyeckve HapymleHHA B MATKMX TKAHAX M KOHTpaKTyPbI 3aq- 
HHX KONeuHOcTeH. PasBuTrne *e Tpodwyweckux HapywieHuH WH KOHTpPaKTyp 
onelunBaeTCA MHOFUMM aBTOpaMH KaK pe3yJIbTaT COszaBmerocA paslpakeniuA 
B CUMHAIbULIX HM BEIMereKaMMxX OTWeNaxX HepBHO cucTembl (luHeQNHCKHH, 
1945; JInrsax, 1949; Pycenxunit, 1954, u ap.). H. B. Bexaypu (1999) taxme 
ToKasasa, UTO WyTeM JJIMTeIbUOM NHOBOKAHHOBOH aHnecTe3Hu, WpeswmecTBylo- 
mei rpyOo (TpapMaTHuecKoil) Hepepeske CUHHHOTO MO3ra B NOACHHYHON 
o6slacTH, MOKHO WpeoTBpaTHTh (MOMNOCTHIO UM yYacTH4HO) pasBuTHe Tpodu- 
YeCKHX Hapymennil, OOLGHO MpOABIAIONNXCH Wpu DoOJOOuLIX Nepepeskax, 
4uTO TAKKe TOBOPUT B HOMb3y sTOM TOUKM 3peHiA.. 

Ha ocnoBpaHHv HccreqoBaHnli MocueqHero pasyenwa Mbi MO#KeM CetaTb. 
3aKOUeHHe, ITO HHTEHCHBHOCTb HU CKOPOCTh pasBUTHA TpoduyecKNx Hapyme- 
HMM CBA3aHa CO CTEIeHbIO TPABMATHYECKOTO pas paykKeHHA CUHHHOLO MOara. 

Visn0xKenHble PakKTH lWOKa3sbIBaloT, UTO CETMe€HTapHaA CHHHAIbHaA HHHeEp- 
BalMA TpHHuMaeT yuaCTHe B OCYHeCTBIeHHU TPOPMYeCKHX TMpOMeccoB B MBII- 
HaX 3alHux KOWeUHOCTeH, 

IIpu wapymenun cuinasbHoll wHHepBaluu, oOycuopneHHOM Nepepeskon 
Nake OJHOrO CerMeHta H3 4Nucna oOpasylomux HHHepBalio MBM roueHy, 
yepes 3—4 Hefei Tocre onepawHi OOlapyUBaIoTCA CyHeCTBEHHble OTINGNA 
OT NOPMbI B PH3IKOMOTHYeECKHX WH OuONOrHGeckNX ToKasaTenAx. I]pu anaTomn- 
yecKolt Ke WeOCTH BCeX CerMeHTOB, OOpasywllux NHHeEpBannW U3syyaeMblx 
MbUIT (BEICOKHe Depepe3sk CnuHHOrO MOara), UB Gonee nospime cpoKn (yepes 
6—7 Heyemb) He OOHApyRNBACTCA CYIIECTBEHHBIX OTKIOHEHHM OT HOPMBI. 
Uro KacaeTca Tex TpoduyeckHx Hapymenuii, KOTOpHIe HaboMawTCcH B MDBIDI- 
ax B Oouee no3syqHNe cpoknH (yepes 2—3 mec.) Doce Tepepe3skH CcuHHHOrO 
MO3ra Ha BhICOKHX yPOBHAX, TO HX, NO-BUAUMOMY, CJlejlyeT OTHECTI! 3a CUeT 
IUTENbHOTO OTCYTCTBHA J[BUraTebHOL PyHKWNM. 

YcranoBseHHoe HAMM pa3sinHune B WHTeHCHBHOCTH H Cpokax NOABENHA 
TpomuyeckHX HapywWieHHi Tocue Vepepe3sku ciuHNOTO MO3ra Ha YyPpOBHe 

3—Lig MbI OTHOCHM 3a C4¥eT PasHOl CTEMeHH TpaBMaTMYeCKOTO NOBpeHKCHiA 
CHHHHOrTO MO3ra BO BpeMA OlepaTHBHOTO BMeIINATeIBCTBA. 
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HloyrBepageniiem Takoro UpeqmonomeHuA CcAyeaT CHeyMaibuO nocTaB 
JICHHbI€ JKCHEPMUMEHTH, MOKAsblIBAalOMIMe, YTO IPH MCKYCCTBEHHO CO3aBaeMO} 
Ouare paslpakeHHA B CHMHAIbHBIX CefMeHTaX NOACHM4HOM OOMacTH BCe TpO 
PWyeckMe HAaPyUIeHHA pasBuBalwTCAH HalbOonee UHTeEHCUBHO. 


Burson 


1. Ilocne noauprx mepepe3s0K cHKiHoro MO3ra y KpOsMKOB Ha y pOBHSID 
L,—L,;, Haunnaa c 3—4 Hefleab  MocTeleHHO Mporpeccupya, oOnapyRuBa- 
IHCh CyIleCTReHHble OTIMYHA OT HOPMAJIbHBIX KPONHKOB B PyHKLWONAIbHED 
CBOHCTBAX HM BecCe HKPOHOKHEX HU OombueOePpHOBEIX MBIDIII (po30yaquMOCcTI 
WK raibpanHuyeckomy, MU dapawwueckomy TOKaM HMKe, XpOHAKCHA JMHHEeE. 
MbIMeYHOe HANPHAKeHIe MeCHBMC, COKPATUTEAbHBbIe CBOHCTBA U3MCHCHBI HW Bec 
MBbUII, MCHBbIMIe). 

Ilocne mepepe30K ClMHHOrO MOosra Ha ypopaax L,—L, u3MenHeHua B MBIT 
Wax OOnapyKUBaIich AMMb Upa Hamu ob6ycuoBaeHHOrO onepanued 
TPaBMATH4eCKOrO pasparKeHHA CIMHHOTO MO3ra, OT CTeNeHM KOTOPOrO 3aBH- 
cela HHTCHCUBHOCTb HM CKOPOCTL HX pasBUTHA. 

2. [loc1e mepepe3soK ciuHHoro Mosra na ypoBnax or L, 40 Cy vane yepea 
6—7 neqetb B PYNKNWOUAATDHLIX CBOlCTBAaX M BeCe H3y4aeMBIX MBI cynle- 
CTBCHMAIX OTIHUM OT HOPMbI He OOHapymRMBanOch. B Oomee no3sqHHe cpoKH, 
ONCBUTHO BCERCTBMe OTCYTCTBUA JBUraTeMbHOH yHKWNM, HautHada pas- 
BUBATBCA MBIMedHaA aTpODUA HM NOABIANMCh CBA3QHHbIe C Heli W3MeHeHHA 
DPYHKWHOHAIbHBIX CBOTCTB. 
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ARARLEMUA HAY HR CCCP 
TPYJ( bi MHCTUTYTA OM3NOJOFHH um. UM. Tl. MABJIOBA, tr. VIII, 1959 


VPOBEHb KAJIbIIMAA KPOBH WM PEAKIIMA HA AJIPEHAJIMA 
MHPATEIBHOM WEPEHOHRKM KOUTER 


M,. 0. MAPTBIHEHKO 


(JIaGopaTopuA U3HOOrHK Keres BHYTpeHHeli cekpellHH. dapefyoiulan — 
E. H. CrepaycKas) 


Oupepenennoe cofepmanve Ca KpOBH ABUIAeTCA O(HUM H3 HeoOxOJMMBIX 
akTOpoB HOpMaibHorO PyHKTMONMpOBAHA HepBHOM cucTembI. l'appeli uM 
Maxusntom (Harvey a. McIntosh, 1940) moxa3aniu, 4TO B OTCyTCTBHe Ca 
B Hepdy3ate, UpoxosAMem wepes BEPXHMM weiHL ysen, BOsbyKHeHMe CHM- 
taTHyecKoro HepBa He BBISLIBaeT OCBOOOKACHMA alleTHAXOIMHA. Banentyaua 
1 mp. (Valenzuela, Huidobro a. Valdes, 1944) HaOmioqamM Mocne yqanenun 
OKOJOMMTOBUIHEIX 7KeTe3 HapymleHue alleTHAXOMMHOBOTO MeTaOOJM3Ma, ITO 
BLIPaKANOCh B WpekpaljeuMu coKpameHHA ToMepexwHouosLocaTOM MBIMIMTbI 
B OTBeT Ha pasapaxkenve ABuraTeibHoro HepBa. Brezenue Ca HelocpexCTBeHHO 
B KPOBeHOCHOe -pyC.10 MEIN BOCCTAaHAaBIMBaIO Mepeqayy HepBHEIX HM- 
ITyJIbBCOB. 

Onnako poccTanosnenie ypoBpHaA Ca KpoBu He yCTpaHAeT BCex HapymeHun, 
BHBBAHHHX yaNeHHeM OKOJOMMTOBUAHHX meres. Tak, Byrkapt wu Pernue 
(Bouckaert et Regniers, 1930), H3yyand BasOMOTOpHETe peduekchl ¢ KapoTHy- 
HOrO CHHyca, OOHAPyRUMM, YTO yaleHMe OKOMOWMMTOBAAHHX Kees BbISbI- 
BaeT yrHeTeHve sTHx pedteKcos. Beeqenve Ca MpABOAMIO TOMDKO K FacTHy- 
HOMY BOCCTAHOBJeCHHIO peaKIHA, HW THMIb BBe_eHwe TOPMOHA Honauua m0J- 
HOCTbIO BOCCTAHABANBAIO BASOMOTOPHHe pepeKcHl. 

AuanornaHne pesyiptaTH Onlin Donysennt P. C. AOpam3on i E. H. Cne- 
pancKoii-Crenanosoit (1929). Wsyuaa cepfesmo-cocyaucry!o peanitHio Ha 
alpeHaluH y WapaTHpeoupyBHblX KMBOTHDIX, ABTOPHI MPH K BEIBONY, 
uTO conepKanne Ca KpOBH Ip AaHHOH peakWMM He Arpaert BellymeH pou, 
upd He cormacyeres c jannnimu Jf. E. Anpnepu u M. VM. JlepantroscKoro 
(1927). 

B uactoxmeii padoTte ChefaHa MONMTKA yCTAaHOBMTh 3HadeHHe YPOBHA 
Ca KpoBi 4A peakU MHMraTeIbHOH MepeNOHKH y KOIMeK Ha BReAeHMe aApe- 
Hanuna. VsmeHenue conepsKanna Ca KpOBH JOCTHrai0ch yHaneHHeM OKO0- 


ULITOBMAHBIX mewe3 VW BBeHEHHAMH OKCaNaTa HaTpHA HIM XJIOPHCTOTO KaJb- 
UNA, 


MetTowuka 


Jian o6e3qByOKHBaHHA KoUleK IpMMeHAJICA ypeTaHophii Hapko3. Yperanw — 1.5 r 
wa 1 Kr BeCa }KMBOTHOTO — BBOJ[MJICH MopkKotHO, 3a 4—6 4uacoB oO Hadata WpelapoBRH. 
VY Kollek oTHpelapoBHBaluch Gefpenuble BeHI M apTepuH C o6eux cTopou. M3 meBpou apTe- 
pun Opatu KpOBP [JIA ONpefedenuA COepKaHHA o6mero Ca. B weHTpanbHEii KoHel, Npa- 
BOW GeqpeHHOW BeHLI BCTABIAIH KaHIOJIO, Yepes KOTOPylO BBOMMACA alpeHnannn (0.14 Ma 


95 Tpyapt WucTuryTa PH3HOUOrHH, T. Vill 
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0.1%-ro pacrBopa). B yentpanpunii Konen mpaboll Gexpentioi aptepnm BBogqusca 4%-i 
PacTBOP OKCatata HaTpua (AGpamsou un Cnepanckan-CrelaHona, 1929). Xnopucrstii Kaw,- 
HH B 10%-M pacTBope BBO;MIICA B JleBylo Oe penHylo Beny. 

Muratetbynre Nepenonkn o60nxX ria3 KOWKH NOCPeACTBOM CepPHHOK yepes ABe Maps 
ONOKOB COCXHHANHCL co INBEICKMMH pblyaKKaMu. Jia BosBpaltcCHMA MBILITbI TpeTberc 
Beka K HCXORHOMY ypoBHio IpiMensAdH rpys (2.5 r). 


Iloauyyenubie pesyapratet 


B nepsoit, KoHTpOUbHON, Ppyume onbToB Oba M3yueHa peakILWA HHTAKTHBIX 
MHPATeIbUbIX TepelmoHOK Ha BBeeHHe apeHannna (10 OmbITOB). Bpeneune 
0.1 ma 0.1 %-ro pactsopa aqpenaniua MOCTOAHHO BEIBEIRAITO IIpHMepHo paBHoe 
cOKpameHne oOeHxX MMLraTesIbHBIX 
WepenoHok. OtTHomeune BEIcoT co- 
KpalleHuH MHTAaKTHEIX MULAaTebUbIX 
TepenoHok panuanoch 1.0. J[nn- 
TCIBHOCTh COKpalleHHA KONeOamach 
Y pasHbIx KomeK oT 1.570 7.0 mun., 
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Puc. 1. Xapaxtepuetnka cCoKpauletua Mira~ Puc. 2. Peakuna muratreapiprx lepenouoK 


TCJAIBHBIX TicpenmoHoK KorleK ipH BBewqeHHnu KOWMIKH Ha BBCTeIHe ajIpeHaJinna. 
a/{[peH asta. d — cokpameHua ACCHMMNAaATH3MPOBAHHbIX IpaBhlx 
I — orTrHomenue BHICOT COKpameHna; IT — WWJINTeNb- MHTaTeJIbHbIX NepemoHor; S$ ~— COKRDAanICHITS 
HOCTB COKpaljeHHA; Iii — OTHOIMeHNe Nowaneri HHT&KTHbIX JICBHIX WepenoHokK. { —B HOPME; 
COKpainkeHNA 3a 3 MIIH. Cmoadunu caesa nanpaeo: 2% — Mocne BBELCHNA OKCANaTa HATPUA HOPMasb- 
MpaBoe M Jenoe BeKM Y HOPMANbHBIX +KUBOTHEIX, HbIM KOWKAaM, 3 — nocne yaueHnA OKOTOMMTO- 


NPaBoe WeCHMNaTH3HpOBaHHOe M eBoe WHTaKTHOe  BMMHbIX Kees; 4 — nocne BReELCHnA XJOPUCTOrO 
BERW Y HOPMAJIbHBIX KOMIEK, JECMMMaTUsMpoRaHHoe KaJIbUMA KOWKaM C ynasleHHhimu OKOJIONIN TORN LL- 
H HHTAKTHOC BeKIT y HOPMaJIbHDIX KomeK ocne NbIMH +KCJIE3aMM. 
BBCHeHHA OKCalaTa HaTpHH, eCHMUATH3NpOBAaHHOe 
W MHTAKTHOE BEKH Y HKOUI€K C yoaJeHHIMH OKOTO- 

WIHITOBUAHDIMI +Kee3aMn. 


B cpeueM WocTurasd 3.60 mun. OTHomenne maomazeii cOkpamcHuit MpaBrx 
MHPATCIbUBIX MEPCNOHOK K WOM aLAM COK palneHHA JleBEIX NepenouoR 3a 3 MH. 
paBnAsocn 1,02 (pyc. 1). 

B octaqbubtx tTpex rpynmax onsiton ipaBad MuraTeibnuad nepenonKa 
Oba ReciMMaTu3supoBana 3a 7—10 CYTOK JO OMbITAa, UTOOK NOBLICNTS ce 4yB- 
CTBUTCIbBHOCTh K ajtpenasnuny. 

Bo bropoit rpynne omsros (13 onptos) Ha KomKax ¢ Ji@CHMIa TH3HpoBalt- 
NPIM UpaBDIM BeKOM BBCIICHHe apenanuna B3BanO HeckorpKO OonbmHe 
COKPaleHHA WpaBolt JeciuMMaTHsupoBaHuoil MUTaTeNDHOlt NepeHoukKu, uem 
ACBON, HHTaKTHOH nepenonKu (puc. 2). OTHomenne Brtcor cOKpallenua jle- 
CHMNATH3UPOBAHHOM WH WHTAaKTHOM MULaTeububry nepenonok ctano 1.08. Jnn- 
T@AbHOCTh COKpaleHHA ecumMMaTH3upoBannoli NCpewOHKH yBeWunaAach 
B Cpequem 0 4.8 mun., kome6nacp Y pasiblx KOeRK oT 3.7 20 8.0 Mun. Orno- 
IMeHHe MiOulayel CokpamenuA 3a 3 mun. HeCUMMaTH3N poOBaHHOll HW MWTaKT- 
HOH Nepenonok paBHAochn 2.34 (pic. 1), 

4ToOnt BbACHHTB, KaKkoBa PpOb cofepeannA Ca KpoBH B H3aMeHeHHM 
aqpeHasMHOBON peakmun, Oba Mocrapaena Tpe1bA rpynna onsitos (9 onsi- 
TOR), B KOTOpOt yposenb Ca KPOBH CHU?KaJICA BBeeHveM OKCasaTa HaTpHA. 
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Kaavyui xposu u peaxyur na adpenaaun MU2ZAMEABHOU Ne penoHKu 3d1 


Oxasanocn, uTo cHusKenne Ca KpoBu (10 8.4—5.8 mr%) BI3HIBaO youme- 
HHe peak Ha ajlpeHasvH JecuMMaTH3upoBaHHOH HepemonKu. Bricota co- 
KpameHHA JleCUMMaTU3MpOBAaHHOH WepenonkKu yRenMaMlach B 1.6 pasa 0. 
cpaBHenit C HHTaKTHOH. Bpicota coKpalleHuA WHTAKTHON HepeloHKH 0 cpaB- 
eHHio © KOHTponem ysenmunsach B 1.1 pasa. B pe3yibratTe CHMKeHHA Ca 
KpoBM o6e MHTaTeIbHbIe NepeNOuKM CcTaiM pearMpoBpaTb Ha ampeHaluH KOH- 
TPaKTYPONOLOOHHIMH COKpanleHiAMH (puc. 2, 2), MasmMMucH B_ CpeqHeM 
y jJ(eCHMNaTH3MpOBaHHEIX MBIT 7.7 MUH., Y HWHTaKTHExX—0.6 MME. 
(puc. 1, //). 

Uerneptat rpynma ounTon Oba octaplena Ha TlapaTu peOupuBHBIX 
7KUBOTHEIX. 

Tlocne yaieHHA OKOJOMIMTOBUAHHX Kele3 (49 ontop), BbIsBaBimero 
HeKoTOpoe cHWKeHHe ypoBHA oOmero Ca CHBOpOTKM KpOBH (c 11.0 no 9.7— 
1.0 mr%), pe3KO ycHuIuiach peakinn ReCMMMATH3UpOBaHHOM MUTaTebHOU 
HepeNOHKM Ha afpeHaluH, B TO BpeMA Kak MHTAKTHAA epenOnKa OTHedaa 
donee HU3KUMM COKpaljeHVAMH, ueM B HopMe (puc. 2, J). OtTHOmeHNe BEICOT 
coKpameHuA JeCMMMaTM3HpOBaHHOM WM MHTAKTHOM MHD COCTAaBIATO 9.6. 
Coxpamenue AecumiaTn3snpoBaHHon MUraTeIbHOM DTepenouKu NWpwHAIO xa- 
pakTep KOHTpakTyphl, A1ADencA 4.0—8.2 mun. (B cpeyqnem 5.8). OTHomenue 
miomayeH COkpamleHuA COCTaBLAIO 9.83 (puc. 1, ///). 

Jlo6anounoe cumKeHHe conepmaHuA Ca KpoBu y NapaTupeonsaKTOMMpo- 
BaHHBIX KOMeK BBeeHHeM OKCamaTa HaTpuA eme Oonee yIMHHeT LepHon 
COKpaMeHA AeCHMMaTH3HpOBaHHOH MBITITb (sp cpeyHem jo 10.9 muH.), DO- 
ABAAeTCA KOHTpakTypa Ip cokpameHuM WHTAKTHOH MBH. Brejenue 
XNOPHCTOFO KaIbuuA, BOCCTAHABIMNBAWIMETO pesxuni ypopenb Ca KpoBH, 
yMeHbIMaeT pasHilly B peakKWMu Ha afpeHamuy ecuMlaTu3HpoBaHHON HW ME- 
TAKTHOH Tepenonor (pyc. 2, 4). 


oaksmroyveHne 


Cummenne Ca KpoBM, BBI8BAHHOe BBeeHveM OKCaJaTa HaTpHA WAM o6y- 
CNOBICHHOe VKCTUPVALUNeH OKONOMMTOBAAHHX Kees, pasiINdHO BIMAeT Ha 
peakWHi0 MUPaTe_HEIX MepeNOHOK KOMKM Ha BReWEHNe alpenadina. 

Cunmxenne Ca KpOBH OKCamaTOM HaTpuA WpUBOANT K HeKOTOpOMy ycHue- 
HMKO COKpameHvaA O6eHX MMTATeIbHEIX NepenoOnOK Ha BBeAeHHe aflpenalnna 
11 K pa3BUTHIO 3HaYMTeIbHLIX KOHTpaKkTyp. 

Yuanenve OKONOMMTOBHIHEIX Keres B NepBylo Ovepellh CKAasbIBAaeTCH Na 
ycuseHun cokpamennr KecUMNAaATU3NpOBAaHHOK MUTaTesbHOH VepevOHKN Ha 
aypeHalHH, MHTAKTHAAH MUTaTeIbHast Mepenouka Wp sTOM pearupyerT TOuTH 
KaK y HOPMAaNbHBIX JKUBOTHEIX. 

Ilo-suyqHMOMy, H3MeHeHMe peaKTHBHOCTM MUraTeIbHOH TepevouKH K appe- 
Hanuny y KOWeK C YAANeHHBIMH OKONOMMTOBUANEIMM *KeMesaMM CBAZAHO 
He TONbKO Cc Manennem Ca KpoBN, HO HC Apyrumu, WoOKAa elle He U3BECTHPIMH 
axtopamH. VccneqoBaniA B STOM HallpaBeHHN WpoWOmKawrcd, 
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ARAHEMMUA HAY RK CCCP 
TPYAbI MACTUTYTA OU3MOJLOTMM um. HH. I. MABJIOBA, 7. VIII, 1959 


J TERTPO@U3UOJIOPM4ECKAA XAPAKTEPHCTHUKA 3IO®@MEPEHTHOM 
M A@@EPENTHOM MMITYJIbCAIMM B YCHJIMBAIONLEM HEPBE 
CEPA 


ELL. WETPOBA 
(fadopatopna aackTpodu3snonorun. dapelylomui — B. E. Jlenos) 


dalava HacTOAMmei paOoTH 3akmOuaNAach B TOM, 4TOOB H3y4eHHemM 9d- 
(epeHTHOH I addepentuoli ‘AMILYIbCauuii B BOUwOKHAX yCUIUBatomero 
Hepba Cepia ROHOTHUT CReeHMA O POAM YCMAMBaloMero HepBa B Ocyme- 
CTBAICHHH PYHKUMOHAIbHOW CBA3H Me7KIy IeHTPpanbHOH HepBHow cucremoii 
i cepyewnonw MBIINHe!. 

WM. fl. Masaos saryenux ycunusawuunit HepB cpeyqM Apyrux HepBHbix 
BeTOueK, HAYINKX K Cepaly, MOTOMy 4TO pH ONpefeseHHHIX ycnoBHAX pa3- 
ApakeniiA STOM BETOUKM OH HaOaIOJal BOCCTaHOBAeHMe paOoTH ocTAaNOBAeH- 
Horo cepa WI ycwleHwe cCoKpameHui cepyia wapaAny c HesHaunrenb- 
HbIM TOBbIMeHHeM KPOBAHOrO aBNeHHH WM MOUTH HeM3sMeHHOM uacToroil 
Wy abea. 

Uspectunt padorni, BrIMOINeHHBe CorpyquuKamu VM. I. Mapnopa c ILC JL bIO 
BHIACHCHHA TIpHpokbl ycunHBaloulero weppa (Sarpagun, 1894; HKaumstkos, 
(925), a Take paOoTb, NOABUBUIMeCH B MocmemHMe rOAH HM BBITIOJ He HHBEIEe 
© IpumMcnHeHwem Ooee COBepIeCHHEIX MeTOOB HCCHeOBAHMA JIA BHACHeHHA 
PUSHOMOTHYECKOIL XapakTepuCTHKM 3TOFO HepsBa. Mmertca B Baugy paborH no 
(3y4eHHIO BeHeTHOrO KpoBoodpamenua (PaiickuHa u Camoiinona, 1956), 
oOMeHa ochopHhx coequneuwit B cepqeunoit mpmTe (Paiicxuua, 1956) u 
dTeKTpOKapAtorpammbr (Ilerposa, 1955) apa pasyqpamenuma ycunnpaiomero 
HepBa. OfHako 3yyeHHe apdepeutuol ap®epeHTHOM UMMybCagnit, HeNo- 
CPpeACTBCHHO OTpaKalOl[MX KAK AKTMBHOCTL HePBHBIX KeCTOK B LeHTpadbHubIXx 
oOpa3s0BaHHAX, CBA3aHHBIX C JeATeAbHOCTBIO cepflja, Tak WM akTMBHOCTh 
perneuToOpoB CamMoro cepAia, MpefcTaBIAnoch BeCbMa Ba?KHBIM ZA Gonee 
NOMHOFO MOHUMAHUA PU3IMOOTHYeCKOH DOM yCuNMBalouero HepRa B peryaa- 
THN cepheywHoll WeaATeqBHocrTH, 


Merogamka 


ONBITH MpOBOAUANCh B OCHOBHOM Ha KOWKaX M 4aCTHYHO Ha coOakax. Beero 65110 
TocTaBeno OKONO 80 ONBITOB. Y +KMBOTHEIX NOX aMHTAOBEIM HapKO30M HM Upu MCKyccTBeH- 
HOM ABIXAHHH BCKPLIBaIach rpyqHan KieTKa MyTeM pezekyuH pebep c 1-ro Mo 6-e ¢ mpaBou 
‘CTOPOHKI, YRalATach BePpXHAA NOMA WpaBoro AerkOro H UpOMsBOAMAach WpemapoBKa ycu- 
‘MBAIONerO HepBa H APYTHX HepBHEIX BeTOVeK, UAYUNX K cepauy. Lentparbanit (pu pe- 
ructpailnn ap epeutTnwx UMMyIbCOB) HH Tepudepryeckuit (pu peructpaunu addepent- 
HEIX IIMITYJIbCOB) KOHel HCCeqyeMoli BeTOUKM yKafqBascA Ha OTBOAAMeE DIeCKTPOME. 
‘Olleprpopankoe +KNBOTHOe ToMeTarOch B IKPAHHPOBAHHH AWK. PerncTpalua AMIMyAb- 
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Xapakmepucmura umnyavcayuil 6 ycusugawujem He pee cepoya 389 


— 


CoB MpoHsBoqnAach Ha ABYXAyueBOM KaTOAHOM ocuninorpade pu TaKOM ycuNeHnH, pH 
KOTOpOM 1 MM OTKIOHEHHA Ty4a Ha POTOMMeHKe COOTBETCTBOBAT 10 mkB. OTMeTKa BpeMeHI! — 
o0 B 1 CeK. 


HlonygeHHble pe3syibTaTbl 


TlonyueHHble JaHHble yKa3biBaloT Ha TO, ITO appepeHTHad UMIly1bcalun 
B yCHMBaloMeM HepBe cepa UpescTaplena UpeuMyMleCTBeHHO Me]IJICHHBIMM 
HeperyIAPHHMA KONeOaHuAMM, OTHOCAIIMMHCH K BOHOKHAaM THIIA Bu Cc, 
WMTeNLHOCTHIO OKONO 20 MceK. H amunutyyoHu 10—20 MKB, XOTA B OT/IeJb- 
HbIx ObITAX MO}KHO ObIN0 HaGsioAaTh uU Oonee ObICTpHIe MUMUYIbCH, OTHOCA- 
mueca kK BoMOKHaM Tuna A (puc. 1). 

lpm onpefenenuu Tuma BomoKOH (A, BU C) MH Tloub30Banuch OOmelpH- 
HATOW Knaccnhukanveli, Mo KOTOpO sTeKTpoPusnoNOTMyecKan XapakTepH- 


CODEDRAIUCEUDSOUDEUEOUSEERUG HU OEUTUSOUADEREUT EOECUEOTOOEEDOEPTECTUTEOEDUEP OTST ESESTUU TOUT TTTT PETE ENTE VIVES TE EDT EFOCHET OPEV EERER 
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Puc. 1. OphepenTHaA MMDyIbLCalnA B YCHIMBAalOMeM HepBe CepAia. 
A, B, B — pasHbie OfbpITol. 


cTvKa HepBHOTO BONOKHA OLpeseaHeTCH CKOPOCTbW UpoBeqeHNA BOMHEI BO3- 
S6yxnenua. ToHKMe BOTOKHA DPOBOAAT BOMHY BOSOY2KTCHHA MeeHHee, TOJ- 
cTbe BONOKHa — OxnicTpee. 

CpapHupaA odepeHTHbe MMHYIECH B BONOKHAX YCHAMBAIOMerO HepBa 
B YCHOBHAX OTHOCHTeIbHOTO HOKOA *KMBOTHOTO © HMIYyAbCaMM B [pyrux, 
WAYOIMX K cepyy BeTOuKaX, MBI He MOrIH OTMCTATE Kakoro-1H60 DpuAnAUH- 
AIBHOTO oTIMUMA. Bo Bcex HccueqyeMHX CepAe4UHHIX BeTOUKAX MOIKHO 6nI0 
gaperMcTpHpoBaTh MMUYILCH, XapaKTepHHe fA BONOKOH TpexX THHOB — 
A, Buc. 

Jina Gonee noxpobHoro nsy4eHMA oddepeHTHOH MMIUyIbcalun B BOOK- 
Hax yCHMMBalomero HepBa MBI BOCHONL30BaNHCh peakaveli Ha BBefeHHe afpe- 
Haya, KOTOpoH B HacCTOAMee BpeMA MMpPOKO NONbsylTCA MHOrHe UCCHEAO- 
BaTeiu pH usyyenun ophepenTHOH MMNyAbCaNMM B HEPBHBIX NPOBOAHMKAX. 

VisspecrHo, 4r0 DOBHIMeHHe KPOBAHOTO AaBNeHUA Doce BBe_eHMA aflpeHa- 
MuHa UpuBomUT K pe*weKTOPHOMy TOBHMeHMIO TOHyca WeHTpa 61 y2Kalo- 
mero Hepsa. CreqosaTesbHO, CIM B YCHIMBAIIIeM HepBe MMCIOTCA Tapacum- 
NaTuyeckne BONOKHAa, MH JOJOKHBI NOWyYYATh Mocne BBe_eHHA afpeHasuHna 
ycnnennHe addiepenTHoH MMUyAECanun. Ecuu, Hao6opoT, B yCHaHBAaIOIeM 
Heppe UpeoOsagqalwoT CHMUAaTHueCKve BONOKHA, opdepeHTHad MMIyAbcalHA 
ynomnHa OyyeT YMeHbINHTLCA. 
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/levicTBuTeIbHO, B HeKOTOpHIx ONBITAaX apdepenTHast UMUyIbCanuA you- 
THBAIaCh WOCMe BHYTPMBCHHOTO BBeseHMA apenanuna (1: 1000—1 ma) 
H YMeHbllatach WOCTe BBe_eHMA aneTHxonuHa (1 : 1000—0.5 ma). 


PURSRAR Se RESTO ded TEASE AO SRT ATEN ESS HO OED EES 


wMymerdetcen tcomble 


POPSE Ura Gee UU GEOR etane sage 





Pac. 2. Bauanue aypenanuna na apepewHTHylo MMITy1ECalHIO 
B YCHJIMBaIOWjeM HepsBe. 


A-— 0 BBeqeHHA ampeHasMHa, B — cpasy mocne BBegenurn; B — yepes 2 MUH. 
Tocwe BBeeHHA. 


Ha mpeqcrapnenusrx OCHHINOrpaMMaX OMHOTO 3 ODBITOB Ha CobaKe 
(pic. 2) qo BReqeHMA aqpenanwHa uMenu Mecro Me/JIGHHbIe HeperyJAPHBIe 
MMUYAbCH, XapakTepHHe JIA BONOKON Tua C, c 4acTOTOH RB cpeqHeM OKOJO 
20 B CeK.; HMILyabcalua cranoBusach Sonee YaCTOH Cpa3sy Tocue BHYTpBeH- 


Leto TNE SEPISINT GS AVR UTaeR EAU RTICTITEL RAT URL Na ee tase LUNI NW auRTECeTRR Yi eeces Petey t 


Ao” SO mK 


TENET TELE IL TTY Cee eT etree Taecane epacyes iv geuen 


6 i 





Puc. 3. Banauue nepepesku OyKTalonero HepBa Ha addepeurt- 
Hy!0 UMUYJIbCalwio B YCHIMBAaIOIeM HepBe. 


A — 70 nepepesknu; B — momenrr mepepeskKHv, B — nocne nepepeskn. 


Horo BBeeHHA alpeHasmuHa. BMecre c tem NOABAANUCH MMILYJIBCHI, THOMYHEIE 
WIA BONOKOH &, uw oOHapyuBanach Gonee veTKAA CHHXPOHH3aMA MMILyJIb- 
COB C NYJIBCOBLIMH yRapamu. 

B xpyrux HE OMbITAX sbdepeHTHaA UMIlybCauuA YMeHbilasach ocne 
BBCHCHMA TAKOM Ke O3b alpeHanuna. Ilo-suquMomy, y ORHMX jKUBOTHEIX 
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B yCHAMBaloileM HepBe peoosaqaiw HapachMiaTHieckue BomoKHa, y Apy- 
“Hx — CHMIaTHueckHe BosoKHa. [1A TOTO uTOOHI ene pa3 yOeMTbCA B 9TOM, 
\fhl IPHMeHUIM HCIbITAHHEIM B (usvOMOTuM cocob MepepesoK. Hak 10ka3aHo 
Ha puc. 3, sddepeHTHad UMIyipcannn wcuesala wocre Mepepe3skKu OnyrKAat- 
"ero HepBa, OMHAKO B [\pyrHx OMBITAX OHA ywcuesama mocie MepepeskH CHM- 
TaTM4¥ecKkoro CTBOIAa Ha wee MIM TONbKO TWocae ocmeqoOBaTeIbHOM mMepe- 
pesKH BCeX CHMMaTHYeCKUX BeTOUCK, Wymux K cepyily OT &g. stellatum 
(puc. 4). 

Takum 06pa30M, OUBITH C BBCACHHeM afpeHauHa, alleTHIXONHHA MC We- 
pepesKon Ouyrmaonlero CUMMATUYeCKOTO HEpBOB aloT OCHOBAHHEe CuMTAaTD, 





Puc. 4. Bauanne lepepes3KH CHMMlaTHdeCKHX peTBel. 


A — jo nepepesKu; Bb — cpasy nocne nepepesku; B — aepes 5 MHH. 
nocue lepepesKH. 


uTO yCHIMBalOnMi HepB UMeeT B CBOCM coctaBe Kak CHMMaTH4eCKHe, TaK HU 
mapacuMNaTHueckKkue BOOKHa, UpHieM y OTACAbHBIX *KHBOTHEIX HaO sO MaeTcA 
mpeoOlaqanwe Tex HH Apyrux BOJIOKOH. 

Taxoe gakmioueHve BHONHe CormacyeTcA C AaHHbIMH Ilepbepa u ero coTpyf- 
nuxos (Marguth, Raule u. Schaefer, 1951) M1 © HaMIMMM JaHHbIMH, TOTyYeH 
HBIMM B pes bi aymux gHeKTPOKapAMOrpapvyeckKUx NCcCAeAOBAHNAS (Ilerposa, 
1955). [ledep c coTpyanukamn, U3ydas TOKM JlelicrBuA B WeHTpodeKHEIX 
cepeuHbIx HepBax, B TOM uMcTe HB ycHuluBalomemM HepBe (XOTAH aBTOPEI He 
BEIeAIM ero H He HasblBati yCHJMBaIOMUM), UPHXOMAT K BEIBOY O TOM, 4TO 
TouTH BCe CepfedHble HepBb HMeIOT CHMMaTHYeCKHC Wu HapacuMiaTM4yeckHe 
nonoKHa. Asysenve sieKTpoKapAMOrpamMMbl Upi pasipaxkeHHl ycuIuBawnmero 
HepBa B Hamel mpenbaymei pabore Take MpuBpeto K BLIBOJyY O TOM, 4TO 
ycuinBatonait HepB CoqepauT B ce6e He TOMbKO CUMMaTHuecKHe, HO HM Hapa- 
CuMUaTH4eCKHe BOMOKHA. 

Kak moKa3aiWw Halim Jaubnelmme uccieqOBaHunA, Kpome adpepeHTHoH 
UMHyAbCalan B yCHIMBAaIONIeM HepBe cepa WMeeT MeCTO apie peHTHaA 
UMIYIbCanMA, B OCHOBHOM ipey[cTaBleHHaH OTHOCHTeIbHO OHICTpLIMH Koeba- 
HHAMH Cc aMunuTyqou 30—100 MKB Hc gacroron 50—90 Kone6anuit B 1 cex. 
{puc. 9). 

Tloumm Ha BCex UpefcTaBNeHHBIx OcIMITOTpaMMax MO}KHO OTMeETHTb 
CMHXpOHusanHIo adpepeHTHblx WMILYIbCOB C IyAbCOBLIMM yapaMy, BMeCcTe 
© TeM HepekKO MOKHO OLINO HaOsolaTh TpyunupoBanve MMIlyIbCOB H B 
putMe J{bIXaHHA, TO CBUReTeIBCTByeT O HaIMuMH B YCHAMBAIOUIeEM HepBe 
BONOKOH, CBASAHHBIX C peleHTOpaMy, 3aNOReCHHHIMH B Tyre aopTh UB 
jerKHX. 
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CueqyeT oTmMeTuTh, 4To pH OTHOCHTeIbHO HOpMaIbHOM dyHKnNMOHaIE- 
HOM COCTOAHMM Cepia (KUBOTHOe TOL HAPKO30M) addepentnad uMiynbca- 
WHA B yCHIMBalwmeM HepBe Mao OTINYAeTCA OT apepentHoN AmMuyabcanuin 
B APYTHx CepeqHEIX BeTOUKAaX. OnHaKO upy HEKOTOPHIX BOsTeHCTBMAX (BBe- 
Aenve anpeHatuva, HUTpormMiepuna) adpepentuan MMUYIbCalMA B YCHIM- 
BarouleM HepBe HW B ApyrMx cepyeqHbIx BeTOUKAX U3MeHATACE HeEOJMHAKOBO. 
Tak, BBeqeHHe B KPOBb aqpeHanwHa IpuBoynno K OICTpomy u 3HaduTeIbHOMy 


fbhitebadindoe dh SRB REAR ES ER PAS eee esaseagse sac’ TESR RC THRE RE CARE REE R 2 FEES 





Puc. 5. Adepeutuan HMUyJbcallusa B yCHJIMBaloleM 
Heppe, 


Ay Db; By MCXORHA8A MMITYIbCaUNA B PasHbIx onbitax; B, r— 
addepentuan MMITYJIbCallwA B OXHOM oOnbite npn pasnolt ckopocTu 
UBH-Ke€HHA TJeCHKH. 


BospacTaHMio adpepenTHo UumMnyxpcanun B YCHJIMBalomemM HepBe Kak nO 
aacToTe, Tak HM UO amilmuTyye (puc. 6). IIpumepHo takoe xe BO3pacTaHne 
adpepenTHod uMUybcalnM MOKHO ORO HaO0J101aTb M B HWKHEM ceplqeuwHoM 
HepBe. B To #e BpeMA BHYTPHBeHHOe BReTeHHE HATpPOrAulepuHa UpUBoAMAO: 
K MCye3HOBeHIO apepeHTHHX MMITYABCOB B YCHJIMBalomjeM HepBe uw DoUTH 
He M3MeHAIO addepenTHoi uMnyabcanuu B HuKHeM Ceple4dHOM HepBe 
(pue. 6, 2). 

MoxHo npeqnonoxuTD, ¥TO TaKOe mobeqenue addepextHow umiyabca- 
iwi UpesKqe BCerO CBA3aHO C H3MeHEHMeM KpOBAHOTO AaBlenua. Ilayeune 
KPOBAHOTO FaBIeHUA M peskoe pacuIMpeHwe KOpPOHapHEIX cOCcyOB Upu BBeze- 
HMM HATPOrIMiepHua UpMBo_AT K HosaBAeHwio aKkTuBHOCTH penlentopos 
KOPOHAPHEIX COCYNOB, CeACTBMeM 4ero ABIACTCA UCyYesHOReHHeE ape pent- 
HbIxX MMUYIbCOB B yCHIMBalomleM Hepge. Bonokna HuKHerO cepyeunoro 
HepBa, HO-BHMMOMY, He CBA3aHEI C penentopamu KOPOHapHHX COCynOB, 
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M osTOMy BBeseHHe HUTporiuvepHHa NouTH He M3MeHAeT addepeHTHOH 
UMUyIbCalHn B HWKHEM CepyeyHOM Hepse. SHauNtTembHoe MOBMIMeHHe Kpo- 
BAHOTO JaBJIeHHA Ip BReAeCHHM afpeHalwHa NOBHINaeT AKTHBHOCTh BCeX 
mupeccopelenTopos cepAwa M aopTH, ostomy appepeHTHaA MMUyIbcanuA 
B yCHJIMBalOuleM HepBe MU B HWKHEM CepfeyHOM HepBe BOspacTacT. 

He uckmueHa BO3MO2%KHOCTh HW3MeHeHHA adiepeHTHOM MMUy.Ibcalun 
8 YCHIMBalONeM HepBe H 3a CueT H3MCHEHHA AKTMBHOCTH peleuTopos, 3aJ10-: 
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Puc. 6. Bananne apenanuna  HHTpOriniepHua Ha adpepenTHylo MMUyAb- 
calnio B YCHJIHBaIONjeM HepsBe. 


A — 70 BBe_eHNA alpeHamnHa; B — cpasy Nocwe BReMeHMA ajpeHauHa, B — QO BBe- 
ReHHA HiTpormmyepnna; I — cpasy mocne spegenun HUTpormMnepHHa. 


SKEHHEIX B CePAeuUHOM MIME. Brrcokoe KpoBAHOe AaBTeHHe HapAyy © pacnin- 
peHHeM KOPOHapHHIX COCyAOB pM BReTeHAM ajpenatmHa cnoco6cTByeT yay4- 
MeHHIO KpOBOcHAaGsKeHHA CepfeCIHOM MBI MU COBAaeT 6naronpuHATHHe ycu0- 
BUA JIA NOBMIICHHA AKTHBHOCTH BTHX PeIeLUTOPOB. IIpu BBexeHHH Ke HATPO- 
raulepHha KpOBAHOe JaBeHve MOHMKAacTCA U, HECMOTPA Ha pesKoe pacuin~ 
peHve KOpOHAapHEIxX COCY]OB, KpoBOcHabsKeHHe Cepfe4YHOM MBIUME CTAHOBMTCA 
HeNOCTATOUHEIM, AKTMBHOCTh pellelTOpoB YMeHbUNaeTCA, ATO BbIPaKaeTcA 
oTrcyTcTBHeM adepeHTHHIX UMMMyJILCOB B BOJOKHAX YCHAMBAaIONerO HepBa. 
Takoe mpeqmono7KeHHe TeM Ooee BEPOATHO, ITO B HACTOAMCe BPeMA B OTHO- 
MeHHU pellelTOpHLIx OOpas0BaHuil IpM3HaeTCA NONMBANeHTHAA tbopMa peLell- 
TOPHHIX MpHOOpos. 

Vimen B BUY WaHHLie HAaMUX Mpesb yx aueKTPOKapAvor papuyeckux 
uccueqopaHuii M CpaBHuBaA pe3syJbTaTb, MONyyeHHbe Wpw perucrTparyy 
ad®epeHTHHX MMIYIbCOB B yCHNMBalolleM Heppe M B HYIKHCM ceplesHoM 
HepBe pH BBeeHUM alpeHaiMHa U HATpOrAUMepuHa, MOKHO CHeTAaTh BHIBO 
0 TOM, 4TO adepeHTHaA UMIyAbCauMA ycCumHBalomlero HepBa eiCTBUTeIbHO 
oTpasKkaeT AKTUBHOCTh MpeccopeleTOpoB KOpOHAPHEIX COCYROB MH acpThl, 
a TakoKe pellenTOpob, He CBA3AHHHIX HeNOCpefCTBEHHO C KOPOHAPHHIMU COCY- 
aMH, HO HaXOAADIMXCA B 3AaBHCMMOCTH OT CTeNeHH KpopocHaOsKeHHA cepley- 
HOW MBI. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


394 i. ©. Hempoea 








Borsonpi 


1, Yeurmpanuit | HepB OCYINeCTBIACT JBYCTOPOHHIOWW CBA3b MeKIy 
HeHTpaIbHOM HePBHOM CHCTeMOM M cepaleM, DpoBOAA Kak WeHTpobexuHHe, 
TaK H WeHTPOCTpeMUTeIbHbIe HMIYIbCL. 

2. Llentpo6exutie BOonOKHa ycumuBarolmero HepBa MOryT ObITb CHMNaTH~ 
“eCKUMH MW WapacHMUaTHyecKHMH. 

3. AdpepenTHbie UMMYIBCH B YCHIHBaIoNeM HepBe OTPa7KalOT AKTHBHOCTb 
mpeccopelenTOpoB KOpOHapHEIX COCyOB HM aopTH, a TaksKe, BO3MO;KHO, 
AKTHBHOCTh pelenTOpos, 3aOJKCHHEIX B Cepme4uHOo MBIUNMe. 


JIUTEPATYPA 


sarpajwun TH. T. K dusuonornm u hapmMakonorun you 

| eee One dese dap ycuIuBalomero HepBa cepazla. 

hKagmakos M. HW. Pyccx. @usuon. xypn., 7. VII, wp. 5—6, 1925. 

Iletpona E.T. Tes. WOK. Hay4H. ceccuu, nocBAM. mpobm. dusnon. wu ator. cep- 

>. » MevHO-cocyAucToH cucTembl. TOumucu, 1955. 

anwckKiHa a ae Brona. aKcnep. Ouon. u Mequy., T. XLI, Ne 5, 1956. 

awcKuHa -&. ud. T. Camotiaosa, Bran. ancnep. 6uon. } 

stg Ty Xbb NM 6 1956. eee ee ey 

Marguth H., W. Raule und H. Schaefer. Pflii¢. Archi 
Physiol., Bd. 254, H. 3, 19514. aye ie 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


AKRAREMUA HAY K CCCP 
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TPYJ.bI MHCTUTYTA PMH3UOcIOrUM um. VU. HW. WABJIOBA, Tt. VIII, 4959 


CPABHMTEJIDHAA IAEKTPO@U3ZMOJIOTMUIECKAA 

MH @YHKMMOHAJIbHAAH XAPAKTEPUCTHKA OTHOCHTEJIBHO 

MEJJIEHHBIX HW BbICTPBIX KOJIEBAHWM TOTEHITMAJIOB 
A®@Q@EPEHTHBIX MMITYJIbCOB B HEPBAX JIOURM 


Fo. Jl. WHHEC 


(JladopaTopua oeKTpopm3noorun. Bapenyiommuln — B. E. Menon) 


2a mocuemHee BpeMA HOMyyeHbI FaHHbIe O HawMqMM, NOMUMO OLICTPLIX, 
rakoKe HM OTHOCHTCHBHO Me(IeHHEIX KOmeOaHMit NoTeHHUaNOB adpepenTHEIx 
HMUYIbCOB B HepBaxX HEKOTOPHX BHYTPeCHHUX OPraHos. SapyGexHbIe aBTOpbI 
OTMeYaIH UMUyAbCaMiO MeAeHHOTO Tila TOAbKO pH 3HadMTCIHEIX NO Che 
pasqpaxenuax (Tower, 1933; Gernand a. Zotterman, 1946). Buaszenne 
Tako UMUyuECanuH, MO HX MHeHHIO, CBA3aHO C yXyAMIeHHeM (by HKIMOHadb- 
HOTO COCTOAHHWA peleNTOpHO-HepBHEIX alMapaTos, M60 o6ycHOBIeHO BO03- 
OyKIeHHeM HePBHHX OKOHYAHHM, OCYMeCTBIAIONIMX 6onenylo pereliHo. 
Cotpyiuukama Jla6opaTopuu onekTpopusMos0rnn VUucturyta usvoiu0rnu 
um. WU. Il. Masnoza, onnaxo, 610 MoKasaHo (Ha UpHMepe Key AOAHO-KAMET 
HOrO allMapata), YTO UMUyAbCaMA MeMeHHOTO THMa MOMKET BOBHUKATH TAKIKC 
H Mp IpHMeHeHAM eCTeCTBEHHHIX ajeKBaTHbIx BOBOyNUTeNeH WeATeIbHOCTH 
BHYTPCHHAX OpraHoB (damMATHHAa, 1954, 1957; Jlenos, 3amatuna u Hucezes, 
19957). ; 

Hacrosnjan padoTa ocBAmeHa U3syueHHto MeIIeHHOM adpepeHTHOH 
WMUyIbCalWu B HepBaXx MWOveK B CBASH C HEKOTOPHIMM ee HOPOTOBEIMH HM (by HK- 
(MOHAIbHBIMA COOTHOMeHHAMM c OLICTpOli MMUyabcanuen. 


Meroyuka 


OUEITH NpOBOLNANCh Ha KOWKAaXx Nog Heriv6okuM Hapko3s0m (1%-li pacTBop THOMeH- 
TajiNaTpHA BBOAUICK B OefpeHHyto BeHy Mo xony ontita). B noweqHoM CiiieTeHun OTIpelia- 
ponpiparuch Hanbonee Kpyuntte uepBH. orem Math adepeHTHHIX HMILYIbCOB OTBOAMINCh 
c WepHpepwyecKHx OTpesKOB JaHHHIX HePBOB cepeOpHHBIMH aleKTpoyaMa. 7HuBOTHOe 
aKpaHupoBallocb. OTBOAUMBle NOTeEHIMAE WOAaBaNCh Ha BXO yeTHpexKacKafHOro ycu- 
JUTeIA HM PeCrHCTPHPOBaINCh KaTOMHbIM ociunmorpapom. UactoTHad xapakTepHcTukKa yCH- 
qntenaA Oba MpAMOMHeMHa B fMala3soHe 40—1500 ry. UyBCTBUTeMbHOCTh yCTaHOBKH 
paBHamacb 1 MKB Ha 1 MM OTKJIOHeCHHA ya Ha aKpane ocuuunorpapa. XumMugeckue Berle- 
cTBA BBOAMIUCh Kak B GeApeHHyl0 BeHy, TaK WM HellocpefCTBeEHHO B COCYABI NOwKHM wepes 
OWHY M3 BeTBe Nowewo aprepuu. B paye oubiTow onpeserAMOCh KpoBoHallonHenHe Mork 
OHKOMETPH4eCKHM cIIOcoOoM. 


IloryueHubie pesy.1bTaTbl 


Bes kakux-1M60 ChelnwanbHHX BO3,eMCTBUM Ha HOUKYy B MOYeUHbIX HepBax 
oOHApyHUBANHCh, KaK NWpaBuso, TOMbKO OBICTPHIEe KoneOaHuA admepeHTHbix 
HOTeHWMANIOB [uTenbHOcTbIO 1—2 MCeK. H aMIIMTY MON HO 30 mks. Mennen- 
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Hble KoNe6aHAA ANMTeIbHOCTHIO No 20 MceK. u amiiuryqou% 10—30 mxs sirap- 
TAIMCh B HepBaxX HOUKM HapAAy C MaMeHeHMAMM OEICTpHX KonebaHni; py 
BOSCHCTBMAX Ha COCyHMcTOe pycio HOUKM nH WO“e4Hy1O JOXAHKY MexaHn- 
yeCKUMH, OMONOrMyeCKH aKTHBHEIMM, XMMUYeCKUMM HIT OCMOTHYecKuMU 
pasqpaxutenamMu. Il pumMenfAembie HaMM BOsRelicTBHA Ha NOBeCPXHOCTE noWKH 
BLIABIAIM TOIBKO MeAIeHHyIO UMUYAbLCaMi. 





Puc. 1. W3amenenne adepenruoit MMIIyJIbCalluH B HepBax 
HOYKH Wocie NepeKaTuA NowewHol aptepun. 


J —- HCXODH8A MMITyIbCanHA: 2 — MMIYIbCanuA 4wepes 1 MuNH. mocne 

NepeKaTHA apTepun;, 3 — ro *e depes 3.5 MHH.: 4 — TO 3Ke mpu Oomb- 

met CKOPOCTUN TBWKeHHA KHHOMICHKM, 5, 6 — MMNYIbCauMA cooTBeT- 

CTBCHHO vepes 0.5 um 2 MMH. NOCHe CHATUA 3arKUMA C aptepun. Ot- 
MeTH&a BpemeHH — 0,02 ceK. 


Ilocne napymeuua xposoobpamenua B TOuke, BISZLIBAeMOrO TepexKa~ 
THEM TOYCYHOH apTepuu, yacToTa OLICTPHX OCHMMIAUM BHayane HeECKONbKO 
BO3pacTala, a yepe3 2—5 MuAH. CHWKaNACch 10 CpaBHeHHW C MCXOAHEIM ypoB- 
Hem. Ha done ocnabnenun OHICTpOH MMILyIbCaluM BHIABAANNCE MeJIJICHH Ee 
Kone6aHHA NOTeHHMaToB amunuTyqoK mo 10—15 mes (puc. 1). Onw ucuesann, 
KOra 3asKHM C apTepHit Obi CHAT H DoYeqHOe Kposoo6pamenne, a take 
OLICTpad UMUybCaluA BOCCTAHABAUBAIUCE (OkicTpaa UMnYIECanMA Ip cBoem 
BOCCTAHOBIeEHUM Npoxonuaa B pAye cayyaeB cramuio yuamleHus), 

Ilocne nepextatua nove HO BeHBI BCHEACTBUe HaPyMeHMA OTTOKA KpoOBE 
COCY AH NO“KN pacmupaAmuch, o6bem NOUKH yBe1MqMBaIcA, a ObICTpaA UMDyIb- 
CallMA 3HAYHTeIbHO BO3pacTana HO yacToTe (n0 250 B cek.) H amuuuryye (10 
40 mks). Hecmorpa ua UpofomwKariouleecH pasqpaxenve, ObIcTpan uMMy1bca- 
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WHA MOCTeHeHHO ocHabuAnach. Uepes 5—20 mun., Korna ObICTpad MMUybCa 


IMA OCTABAIaACh elle HeECKONBKO 


YCHIeHHOH CpaBHUTeAbHO C MCxO_HEIM (1K 


MepesKaTHA BeHEI) YPOBHEM, MOLrAM BLIABIATBCH Me/WIeHHBIe KONebaHHuA nO 
TCHWMAIOB amMoIHTyRoN 10—15 mks. Hocne cuatua 3axKuMa C ReEHBI MejlIeHHas 
IMHYWbCayMA Mcuesala HapaAay ¢ BoccTaHOBNeHHeM WoueuHoro KpoBooOo pa. 


UIe@HHA, 


CrenyeT OTMeTHTh, 4TO MenneHHaA MMIyYIbCaluA B HepBax MOUKI BEIAB- 
HHETCH TAawKe TOC BBEACHUA B HoyedHyw aptepHio 1—2 max usuosorwue. 





Puc. 3. Hamenenne Oprerpoit 1 

MCJWICHHOH HMHYJIbCalii B Hep- 

BAX MOYUKN TWoce BBeTeHITA 

Bo ObITCe KpOBAHOe §=pyci0 
aypenaduna, 

Al @@PXHAR AUHUH — perncTpallwa 


oOObeMa NOUKH; cpeduanR —~ oTMeTKA 
MOME€HTA BBETeEHMA B OeLPeHHy!O BeHY 
250 MK alpenannna: riuscian — 
OTMeTKA BbpeMeHi (40 yuapos 
Bb 1 MHH.). B: 6sicrpan addepentuan 
HMITYIbCaWHA DO (7) Ww nocne(2) BBene- 
HHA B Oegpennyio BeHy 500 MEP alpe- 
Hama. B: Meqnennag MMIyJIbCaluA 
uo (1) HW nocne (2) BBeneHHA B OenpeH- 
Wylo BeHy 50 MRF anpenannHa. Or- 
M€TKa BpeMeHH WA by wu 13 — 0.02 cer. 


CKOTO pacTBOpa, 4yepe3 KOTOPH B Teyenne 5— 
10 MMH. Wpolyckanca yruekucanii raz a3 bax 
qoHa. JTa UMUyIbcanMa aMUIUTyon no 1( 
MKB BO3HHKaa OJHOBpeMeHHO C yuamienmen 
OLICTpOl UMNYAbcaluM aMUAUTYyOL N0 30 MKB. 

Mefuennaa uMiynEcanMa oTueTauBO BIH. 
ABIACTCH B HepBaX IIOUKM Mocne Brezenua” 
B HOweuHylo apTepuio pAa XxMMMYeECKUXx Be- 
IMeCTB. 

Bpeyenne B cocyan noun 25—50 mx: 
HMKOTHHAa B KOHYeHTpannu 10-4 cpasy ame 
BHABIAIO WHTCHCHBHYIO addepentuylo uM- 
NyIbCauio, WpeqcTaBleHHylo Kak ObICTpLIMy, 
TaK HW Me]JIeCHHBIMM OCOMIIAQMAMH. AMINIMTY Ia 
MeJWICHHEIX OCHMIIANM OcTurana 30 mrp. 
B reyenne 2—3 mun. nocae BBeqeHuA HUKOTHHA 
MpoucxoquaAo ocnadaeHve ToTeHQManoB, upH- 
YM MejWICHHbI€ NOTEHMMaIE HCue3ZaIM paHbme, 
uem OnICTpBIe (puc. 2, A). 

Han6onee nuTencuBHan MennenHan MMIy Jib- 
CauuA BOSHHKaa B OTBET Ha BBeTeHNe alleTuI- 
xouHHa. B oTyembuprx cryyaax ye 0.5 mer 
AUeTHIXOIMHAa B KOHTeHTpanun 10°-° mornu 
BHI3HIBAaTh HapAyy C OLICTPEIMM OCIMITIANMAMH 
amMismutTynon 20—40 me nosBnenne MeIJIeH- 
HBX OCHMIIAQUH amusntrygol 10—15 mus. 
OnHako, Kak UpaBun0, Mange WO3bI aleTuIxO- 
muna (0.25—0.5 mxr) siraBaann an6o ycuau- 
BaH TOUTbKO OblcTpEe oOcuMIAANNN, B TO 
BPCMA Kak MeJWICHHbIe OCIMINANUM BOSHNKaIN 
IHMMIb IPM HeCKONbKO OONBNeM KONMYeECTRE 
(1-10 mur u BErme) anetunxonmHa (puc. 2,5). 
locne sBeyenua 250 mer aneruaxonuna B 


KOHMeHTpanun 10—? ammantyyza MequeHHEIX NOTeHWMAIOB IpeBbimana 30 mus. 


tlyskHo oTmeTuTp, 


4TO OTH OCHHIIANHH Nceyesanu B Teyeunve 1—1.5 mun. 
NocHe BBeAeCHHA alleTHxonuHa, 
XpaHAach eme ycureHnoit, 


XOTH yYacToTa OLICTpOl HMNyABCAUN co- 


PiuctaMuH BHABIAA MeLTeHHBEIe OCIMIAANHN (BMecTe C ObICTPHIMH) TOABKO: 
B OTHOCHTeIBHO OONbMOM KOMM4eCTBe (100—250 MKr). [pw Meupmux posax 


tuCTaMHHA HaOsmOnan0c, BO3pacTaHve JMMb OnicTpHx ocuniaAUnit, 


Hak 


iB OMbITAX C HUKOTHHOM MIM alleTHIXOIMHOM, MeeHHaa UMIyWbCanuA, BEI- 
SBIBACMAAH FUCTAMMHOM, UCuesana panbme (B Teyenne 0.5—1 MMH.), 4em OEICT- 


pa UMITy1bCanua. 
W30Tounyeckue 
cyabpata HaTpus, 


PaCTBOPbI AKTHBHBIX Belects B psiny Loddmeiicrepa — 
ochata HaTpua un Kap6onata HaTpus, — BBOJMMBIEe 
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B WO"eUHY!O APTePHW, BLIABIAIM AHTCHCHBHY?0 addepeHTHylo HMIYI1bCalHio 
B Bue OBICTPHIX WH OTHOCHTeJIbHO Me/IJICHHEIX ocnunnaAnni. AMNIMTYAa MejI- 
JIGCHHEIX OCHUITANMM LOCTU- 


rama 30 mks. IIpu noptrop- ae 
HBIX BBeJ[@HHAX TOTO 2Ke 8g 
KONHUeCTBA yKa3aHHbix nS 
= 
PacTBOpOB BHIABIAIACb 23 
ma 


MeIecHHaAd HMILyIbcanua 
Sombie aAMIVINTYAbl, HO 
6EICTpPLIe OCHHINIAGHN pH 
9TOM HeCKOIbKO yrHeTa- 
much. Bnenenne +e B T0- 
yeuHyHO apTepHl0 H30TOHH- 
yYeCKHX pacTBOpOB MeHee 
AKTHBHBIX BeNLECTB B PAY 
Todbd@mMelictepa — xmopu- 
croro, 6pomucToro, yKcyc- 
HOKHCHOrO UIH a3s0THO- 
KHCIOTO HaTpHA—He  BBI- 
ABIAIO  MeQJIeHHy!IO HM- 
yibcaluio WU He compo- 
BOHKTLAIOCh 3HAYMTCAbHBIM 
ycuneHnweM OnICTpOol HM- 
ny IbcanHyn. 

B Kayuectbe rHlepToHu- 
YeECKHX PaCTBOPOB HCIMOIb- 
30npamuch 8 1%-ii, 2°%0-i1, 
4%-ii1 mu 8%-ii pacTBOpBI 
XOpucToro HaTpiA, a B 
KayecTBe THTOTOHHYeCKHX 
pactBsopos — 0.4%-it 1 
0.2%-ii pacTBOpEI xOpH- 
CTOTO HaTpHA, a TakxKe 
QUCTHAAIMpoBaHHaA = BOfa. 
Ilocne spBegeHHA B TlOYeU- 
Hyt!0 aptepio 1 %-ro, 2%-ro 
u 4%-ro pacTBOpoB OpIcT- 
phie OCIA yCumHBa- 
JIHCh B HepBax TOUKH riaB- 
ubiM o6pa3s0M 0 wacToTe 
B MpAMOW 3aBHNCHMOCTH OT 
cTeneHH riiepToMuNuHocTH 
pacTBopos. Ilocne sxe BERe- 
ynenus 8%-ro pacTBopa, OnI- 
CTpbhe OCHHINAWNH yrHera- 
AMCbh 10 YacTOTe HW aMIVJI- 
Tye, HO BLIABIAIUCL Mef- 
menuHbie KOeOaHiA oTeH- 
WHaloB aMUNINTyHOW 70 
20 mxs (puc. 2, B). Anano- 
PHUHbIe COOTHOMEHHA MAK Ly 
ObICTPHIMM HW M@JJICHHBIMH OCILMJIJIAIWAMH OTMeYaMch Noce BBeeHHA 
ruNOTOHHYeCKHX pacTBOPOB XJOpHcTOrO HaTpHAH HU AMCTHIANpoBaHHol 


noweyHylo JIOXaHKy WH MOYCTOUHAK. 
Mi dusnonormyeckoro pacTBopa. OTMeTKa 


2 — OpictpaAH WM MeaeHHa 


3—- HMCXOUHaA perncTpannA ocye BBReZeHHWA B JIOXaHKy 


a 


Puce. 4. Usmenenne addepexTHon HMUYIbCalHi B HepBax TOUKH Mp BosyqencTBHH Ha 
HKY 50 MRP alleTHIXxOJINHAa B KOHWeHTpagNun 10-‘ Ha HoHe yrHeTeHnA 


B: J — wexoquHaA perucTrpagy”A; 
OLICTPHX OCHMINANMI MpenBapuTeNbHEIM BBeZeHvem 10 Mi MusnoNorMyecKoro pacTBopa. 


1%; 


50 MEP alleTHJXONHHA B KOHILEHTPalNn 
4 —Me_eHHaA MMIYABCaNMA Nocue BBeAeHHA B JOXa 


4 — MMUYJIPCAILMA TPH NocuesoORAaTeNbHOM BBeELeEHHM B WOXaHKy Gepes MOYVETOUHHK NO 1.5 
Bepxnvar aunug — OTMCTKA paallpaxkeHHA. 





nocue BREIICHHH B JIOXaHKY 


BpemeHu — 0.05 cek. 
ruywecKoro pacTBopa; 


Ae 28.3. 
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Bowb: 0.4%-i u 0.2%-i pacrBopHH ycunuBanu OnCTpHe ocuMIAAUA 
nO YacTOTe B TpAMOM 3aBHCHMOCTH OT CTeNe€HH YTHMOTOHAYHOCTH pac- 
TBOPOB, @ JHCTMIIMpOBaHHad BOMa, yrHeTadA OHICTpPHe OCHMIIANMM, BHIAB- 
JAIa B TO #K@ BPCMA OTHOCHTeEIbHO MeICHHHe KONe0OaHuA WOTeHIMAJOB. 
Cuycta 1—3 Mus. nocne okOoHYaHMA BBezeHuA 8%-ro pacTuOpa xmOpucTOreE 
HaTPUA WARK WUCTHINMpOBaHHOM BOLI, KOra MeNIeHHaA MMIyubcanun 
ucyezana, OLICTpaA BLABIAANACb BHOBb. 

WUspenqka MOxKHO ObINO s3aperuct- 
PHpOBaTb MejIeHHHe KONeOaHHA 10- 
TeHOMaIOB amumuTyyon yo 10 mKB 6e3 
KaKHX-1H00 IpeqBapluTeJIbHbIX MeXaHi- 
YeCKUX UIM hapMakONOrMyuecKUX BO3- 
euCTBUM. ITH KONeOaHNA BOBpaCcTaNH 
NO aMIlIMTyfqe MW 4YacTOTe Tocae BBere- 
HHA B OOMee KPOBAHOE PyCJ0 HH B O- 
ye4uHylo apTepiuio ajtpeHamuna (pic. 
3, B). Buctppe me oconanayun, 
OOH4HO perucTpupyeMile B HMCXOJHEIX 
yCOBHAX 9KCHepMMeHTa, OCMaONAINCD 
aypeHamunom (puc. 3, Bb). B tom me 
HallpaBIeHHu WpoucxoyqMIu wu WMpKy- 
JIATOPHEIGC U3MeHCHHA B TOuKe, ompe- 
enmaemble 13MeHeHHeM ee 00 beMa OHKO- 
MeTpHueckonw MeToruKon (puc. 3, A): 
oObeM NOUKH yMeHbIMUAICA Wocme BBe- 
JeHUA ayjpenamuHa. 

Puc. 5. AdgdepentHad UMOyTEcanua Hexoroppe CoOTHOMIeHHA Mery 
B HepBaX OUKM ocme cMa3iHBanua OICTPHIMM M MejIeHHHMM ocnMmmA- 
NOBEpXHOCTH WoreK alleTHIXOJIMHOM. YHAMM B HepBax ILOUKM ObIIM Wrpocwye- 
1 —cxoquan uMnNyxecanna; 2, 4, 5— jREHBI TAKE NPM BO3MeMCTBUAX Ha I10- 
m 120 cot, HOGle OMABEIRAHiA eps, ho, 80 wedHyloO OXaHKy u ModeTOUHMK. butct- 
B KOHILeHTPalHa a BpemeHH — phe OCUMJIMANUWM BOSHHKaAIH UI BO3- 
is pacTalw 0 YacToTe HM aMILMuTyye B 
CBA3H C NOBHIMeHHeM BHYTPWIOXaHo- 
HOTO JaBIeHHA (MaBleHve B IOXaHKe ONpexeIAIOCh B MUINMMeTpax BOAAHOTO 
cTo16a @ie6oTOHOMeTPOM, Mra KOTOPOrO BBOAMIAaCh B WOXaHKYy ywepes MapeH- 
XHMy Toukn). Brtcrpoe M 3HauMTeAbHOe MOBLIMeHHe WaBeHHA Up BBeseHun 
yepe3 MoveTOuUHHK 1—3 MX u3sMomorMyecKOorO pacTBOpa BHIBbIBAIO peskoe 
M MHTCHCHBHOe BO3paCTAHHMe UMUYAbCauMA WO wacTore (0 80 B cek.) U amamu- 
Tyme (cpttrme 100 mes). IIpu page mopTropHHx BBexenuu pusMomOrMu4decKoro 
pacTBopa B MOdeTOUHUK (OOmlee KOnMUeCTBO 6—10 Ma) oTMedamOCch yrHeTeHHve 
ObICTpoH HUMOyapcanun pasimunoi crenenm (pic. 4, A). 

Ilomumo HHTeHCHBHOL GEICTpOM BHICOKOBOALTHOM UMIyIbCcauuu, BBeqenue 
B MO“YeTOUHHK 1—2 Mx PU3HONOTMGeCKOrO PacTBOPA BHABIANO TAKKE MeLIeCH- 
HBle KONeOaHHA NOTeHnManoB amMauutTy_ou MopagKa 10 mus. [locnequne coxpa- 
HAJIMCh TOIbKO OKONO 30 CeK. MH 3aTeM HcyeszaIH, B TO BpeMH Kak OLICTpBIe 
OCHMINIANAM OCTaBaIuch eme 2—2.5 MMH. 3HaUMTeIbHO YCHJICHHBIMH. 

Kpome mMexaHWuecKoro pa3ipaxxeHHA, MeJIeHHbIe OCOMAAAQUM BBI3bIBa- 
IMCh HEKOTOPLIMH OHOTOTM4EeECKH AKTHBHEIMM areHTaMH. Tak, BBeyeHHe B MO4Ye- 
TounHkK O0O—100 mkr ructamMMHa AIM apeHatwHa coupoBo;Kyasloch NoABIe- 
HHeM He TOJbKO OLICTpOH, HO WH MeAIeHHOM UMNyAbCaguu aMIIUTy_ON oO 
15 mB. Ilocne «me saegenna 50—100 mur alleruxomMHa B KOHTeNTpanun 
[0-4 BHIABAANMCh MeeHHEe OCIMINADNM amMunutTyzon 70 30 MKB. Odsruno 
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‘aka HMILYIbCalMA DOABIATACh ORHOBPeMeHHO C OFICTPOM, HO eCIM BBeECTH 
t MOUCTOUHHK 3HAUMTeIbHOe KONMYECTBO MUZHONOrH4YeCKOTO pacTBOpa, KOTO- 
\0e yrHeTaeT OLICTPyIO HMIyAbcalMlo, a BCE 3a TUM BHOBb MOJeHCTBOBATh 
\WeTHIXOHHHOM, TO B HepBaxX NOYKH MOJKHO 3aperUCTPHPOBaTb TOAbKO Me]~ 
{eHHble OcUMANAWNMM Ges GHICTpHIx (puc. 4, BH). 

IIpu sosyeiicrauu Ha WoBpepXHOCTh NOuUKM OTMeYaIHCbh HHOrAa MejIeH- 
inle KoueOaHHA HeEOOMbMOM AMIJIMTYTL B TOHKHX HepBax WowewHOrO Climere- 
IHA, ITH KONeOAHHA MOJKHO ODIO B8aperHcTpUpoBaTb DoCHe CmMa3blBaHnA 
IOBEPXHOCTH MOUKH pacTBOpOM alleTHIxXONMHAa B KOHMeHTpanuu 10—-*—10-4, 
IH60 HasOxKCHUeM Ha MOBEPXHOCTh NOUKM OyMaKKU, CMOYECHHOU alleTHAXOIH- 


iOM TOM #e KOHNeHTpanun (puc. 0). AmnyubcaquA OTpaKaeT, NO-BHAMMOMy, 
AKTHBHOCTb pellenTOpoB MouedHOl! KalICyJIB. 


OdcyneHHe pe3sy.1bTaTOB 


Us mpeqcTtaBleHHX dakTOB CiesyeT, TO MeAWeHHbie KONeOaHMA NWOTeH- 
(WaioB ad®epeHTHEIX MMILyAbBCOB aMIIMTyHOW OTMeIbHEIX KONeOaHUH 70 
30 MKB H JautrenbHocTbIo 10 20 MCeK. BEIABJIAIOTCA B HepBax DOYKH Up BOos- 
eHCTBHAX Ha pa3M4Hble ee CTPyKTYPHble 9IeMeHTLI — Ha COCyAMCTOe pyc0 
HOUKN, MOYeYHy!O AOXaHKy WIM Ha DoBepxHocTs oOuKH. []pumenaemble pas- 
J[paxkKeHHA pelleMTOPOB NOUKM BBISHIBAIOT Me] JICHHBe OCIMIIANMM, Kak Upa- 
BHO, OMHOBPeMeHHO CG W3MeHeHMAMU OpIcTpHX. UckmiyeHve upexcTaBIAWwT 
pelleTOphl KallcyJIbl, pa3sqparkeHe KOTOPHX BLIABIAeT TOMbKO Me]eHHEe 
OCHIAI. 

Hapymenne wouernoro KpoBooOpaleHHA, BEI3BaHHOe HepekKaTHem M0- 
YeYHOM APTePHH WAH BeHEI, CBA3aHO, I10-BHJMMOMYy, C pa3sBuBalomelicaA umie- 
MHeil TOUKM WM BeeT K H3MeHEHHIO PyHKNMOHANbHOTO COCTOAHMA NO"UedHEIX 
perentopos. IIpn nepexaTHH apTrepHi MeANeHHaA MMILyAbCalMA BOsHUKaeT 
Ha (OHe yrHeTeHHA OLICTPHX OCOMANAQMH NOCIe UX NepBonHayabHoro BOspa- 
cranua. I[pu mepeskaTHu BeHEI MeAIeHHaAd UMUyAbCamuA BO3HMKaeT Ha POHe 
yCUneHHOl M0 CpaBHeHiio © MCXOAHEIM ypoBHeM OzICTpol MMNyAbCalun. ITU 
pasiMdiA OOyCAOBIeEHBI, BEPOATHO, TEM, YTO NOCHE NepeaTHA apTepun AMe- 
MHA pa3BMBaeTcA Tipu ChaBImuxcA COCyqaxX NOYKU, a Ip WepeKaTHN BeHHI — 
pH pacmupenunx. Ananorm4anbie U3MeHeHMA OLICTpOH UMiyabcayuu Onn 
BLIHBIeCHE! B TAa30B0OM HepBe Ip MepekaTHM apTepuit HIM BeH MOYeBOrO Dy- 
3hipa (Amnamosug, 1954). Momno npeqnonoKUTb, ITO BHIABICHHe B 9TUX OTEHI- 
TaX M@IeHHOM UMIyAbcanun mw ocnabmeHne OLICTpoll oO6ycuoBNeHO HaKkomse- 
HHeM B MO"UKe YrIeKMCIOTHI. 

MeyquenHble OCHMIWAHIUM BLIABJIAIOTCA HapAyy Cc OBICTPHIMH B OTBeT Ha 
BOSTeEHCTBHA OHOAOTHYeCKH AKTHBHEIMA BeEIMeCTBAMH, JICKTPONNTAMH, aHMOHBEI 
KOTOPBIX ABJIHIOTCA HanOoee AKTHBHEIMM B AMOPUABHOM pany loddmelictepa 
(cynbdat, PocdmaT, KapOouaT HaTpMA), a Take 3HayMTeIbHbIMH TO cute 
OCMOTHYCCKUMH areHtaMu. Bce 3TH CHIbHO,euCTByYIOMmMe areHTh, ABNAACh 
HHTCHCHBHBIMH pa3sqparkUTenAMH, BO30y#MaloT, MO-BUAMMOMY, 3Ha4MTeIbHEE 
pellentopubie 30HH Toyek. Meqnennbie OCHMNIIANMM MOryT He HaXxOMUTbCA 
B IIpHMOH 3ABMCHMOCTH OT IIIIPKYAATOPHBIX U3MeHEHHH B MOUke. ITO AOKASEI- 
BAIOT, B UACTHOCTH, OTbIThI C BBEACHMeM B OOMee KPOBAHOE Pyc0 anpeHamHHa, 
KOTOPHIM, Cy#KaA MoweqHble cCocyfb, oOcnaOuAeT OnicTphle OCHMINIAQMN NM, 
Hao6opotT, yCHAHBaeT MeJIeHHEIe. 

Menuenubie KoneOaHHA ToTeHnMaIoB addepeHTHEHIX HMIMyIbCOB B HepBax 
HOUKH CBUeTeIbCTBYIOT O HeOOMbMO CKOPOCTH MpoBeyeHHA BOsbymTeHHA, 
XapakTepu3ylomlel TOHKMe HepBHEe BomoKHa (Erlanger a. Gasser, 1937). 
JlaHHble rucTOuOruH O HaHa B WOVeGHOM NOXaHke, Kallcyne WU WapeHxume 

96 Tpynst Uncturyra dmusnonorny, T. VITI 
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TONKHX MHCIHHOBEIX, a TaKKe O€3MHeCAMHOBEIX BONOKOH, MOMTBEpx*KaloT BO: 
MO-KHOCTh STOO NoOdoOKeHHA (Cuupnos, 1901; Renner, 1913: Miller, 192! 
Lehman, 1926, uw gp.). 

OTHOCHTebHO MegzeHHOe pa3BlTue u Mpopeenne mpoteccos Bosbyaxne 
HWA B OTACIbHBIX BOMOKHAX CHOCOOCTBYIOT MpOABIeCHIO CyMMAaILNM NOTeHNN: 
OB, OTBOAUMEIX C HeOrO HepBHOrO CTBOMAa, NODTOMY MeLNeEHUBIE BONHOOOpa: 
Hble KONeOaHNA cCuleyer, 0-BuyUMOMY, pacCMaTPpHBaTb Kak COCTAaBHDble 
BOSHHKAIOINNE BCICACTBNe CyNeplo3sunuH OTLeENBUBIX KONeOanni. 

Hamu Obi10 oTMeueHO, 4TO: MeNeNHBEIe KONeGaHuH NOTCHWMAIOB BEAT 
AAOTCH OONSINMMH KOJMUeCTBAMH alleTHAxoNuHA WAT ruCTaMuia, 4em TE 
KOTOPLIC BHISHIBAIOT BOSPacTaHve OvICTpLX OCHMINAMNI; NOBTOpUDe BRCTenU 
HB30TOHUNYCCKHX PacTBOPOB CyJibhata, pochatra, kapOonata uaTpuA ocuabn AL 
OLICTpbIe OCIA, HO CHOCOOCTBYIOT yCHJeHHIO MCWeCNNLIX; yrneTeun 
OLIcTpoll HMIyapcanun pH vapymenuh WouewHoro KpoBoobpamenna, mp 
BBCACHITE CHIBUBIX THUCPTOHNYCCKIX pacCTBOPOB UA JWICTHAINpoOBaNno 
BOMbI B MOYeUHbIe COCYAL, a TAKKC NP BBETEHNM 3NHAYNTeENbHOTO KONMYeCTB 
PusvoNOrHyeckoro pacTBOpa B TOueuHylO WOXawKy He WpenaAtTctByeT ws 
axe CHOcoOCTByeT BbIABICHWIO MeNeHHOiI MMNYIbCauuu; BosHHKaroma 
B OMbITaX C XHMUYCCKHMH WI MeXaHHYeCKUMHM BOB3ICIICTBUAMH na nouK 
MEATCHHaAH MMUYAIbCauuA 3saTyxXaeT paHbwe, vem Obictpas. Moano, taku 
06pa30M, TOBOPHTh O CpaBHUTeIbHO BEICOKUX WOporax JH pa3sipaKenu 
NOYeMHBIX pPelenTOpoB, OOayawWuxX TOHKMMM HepBHEIMM BONOKHAMU. DT 
mpeAcTaprenue corsacyetca c qanHpmu Vrro (Iggo, 1957) ornocurenpu 
Oomee BbICOKOTO Hopora pa3lpaxkenus TOHKIX Me€JJIC€HHO TIpOBOTAIIMX BO 
OKO, ¥eM JH ObICTpO NpoBozAmMX (aneKTpH4ecKoe pa3qparKenne BOIOKO! 
O1yatomero nepra). 

Cpapnntesbno Onicrpoe 3aTyxanne Mmennennoit MMITyYIbCanlh MOKH 
CBA3aTb JIN60 C OTHOCHTeNbNO OnicTpoil aganranneii pellenToOpHo-nepBHEX 971e 
MeHTOB, OOaqawUX BLICOKUM NOporom paslpaxkeHvA WM MCTIeHHOH cKOpo 
CTbIO NpoBexeniA (Paintal, 1954), an60 ¢ 6sicTpum mpekpamenuem pasypa 
HKEHMA MaJOBO3Z0YAUMBIX pelleNTOpOR pu ocnabsennH eHCTBUA WpNMeHnAe 
Moro areHta. 

BuABrenie MeIeHHOH uMMyubcannn He oOycOBIMBaeTCA CHKeHMeD 
PYNKWMOHAILHOrO COCTOAHHA BbICOKONAOHABHEX pelentopHo-HepBubIx alia: 
PaTOB NOYKH, AKTHBHOCTh KOTOPHIX BbIPAKaeTCA OBICTPHIMH OCHWITAINAMNE, 
O6 TOM CBIIeTeMbCTBYeT TO, YTO MELNEHHBIE OCUMVAJANHH MOryT BRIABIATECS 
KaK OAHOBpeMCHHO C HHTeHCHBHOH OpicTpoit umMiynbcanneli, tak wu 6e: 
ApetBapHTeAbHOrO BOspacTaHNA OpicTpLIX ocunTAANn (upu pa3jlpaweHur 
KalicyJb!), A TAKHKE TO, YTO MEJWICHHbIe OCHMITALNU perucTpnpyrwrcaA nnorya 
B MCXOANBIX YCIOBMAX OKCHepumenta Oe3 KakNX-1u60 chenManbUbIx BO3Telt- 
cTBun. Mennennax MMHyIbCannA OTparkaeT, CNeOBaTeIbHO, B TWaHHDbIX 
CIYTaAX AKTUBHOCTh MANOBO30YANMBIX I Me(IeHIO NpoBpoysamMnx Bo3byxtTe- 
Hie ad@epentHEx HepBHULIX CuCTeM, oOnalawMNx, BO3MOFKHO, OTHOCHTEIbHC 
MpocTLIMH NO dopme pellenropamu. Takne oKONYaHHA, Kak H3BeCTHO, HMCIOTCS: 
BR MuOposnoil Kancyne, WOXanke H Napenxume noyek (Cunpnos, 19014; Stohr, 


1924; Haebler, 1925; Fischer, 19380). 


Borsonst 


|. Mequennpre Kone6annA nmotrenmianos adie peHTHLIX HMIMYIbCOB aMIrH- 
tynoii 10—30 mkB Ho AaHTenbHOcTHO no 20 mcex. BLIABIAIOTCAH B HepBax 
MOYKH HapAy c OnicTpLimy KOneOanNAMNM DoTenuianon aMnurynon 20— 
40 MKB HW JuuTenbHOcTbIo 1—2 meek. Np BoO3sseHcTBHAX Na WOXanky HIM 
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cocyfucTtoe pyci0 UOYKH MexaHWyecKIMH, OMONOTHYeCKH aKTHBHEIMH, 
XHMMYeCCKUMH I OCMOTHYeCCKUMM pa3qpaxKuTenamMH. Bosyelictpna Ha 
HOBepXHOCTh MOUKM BRABIAWT MeeHHy!l0 HMNYy/bCalub. 

9 ConoctaBleHie MeqeHHOM UMIMIyuibcayun c ObIcTpol CBIeTeIbCTByeT 
B pAjle CayyaeB O OoOee BLICOKHX NOporax AA yKasaHHHX BHIMe pasqpae- 
Wii MOUKH, HeEOOXOAUMBIX AIA BLIABIeCHUA MeueHHOl muMnyabcanun. Mez- 
jeHuat HMUyIbCaluA 3aTyxaeT panbuie, yem Onicrpax. lloptopubie paayzpa- 
*KEHMA MOryT CMOCOOCTBOBaTbh YyCHIeHHIO MejeHHOM UMNyAbCannn 
yruereniio Ontctpoli, Yruerenne OpicTpoH MMUyAbCaln WHTCHCHBHBIME 
passpaxkiTeIAMM We TpenvATCTByeT BbIABIENNIO MeHeCHHOH NMDYyJbCaiii. 

3. Wuntrencupiocth meiennol UMIyIbcayvH MOKeT He HaXOWHTLCA 
B UPAMOM 3aBHCHMOCTH OT BeMYMHEI WOYeUHOrO KpoOBeHanorHenNA, 

4, Mennennad MMUybcaliA 10 CcpaBhennto C OLICTpOH CBA3alla, NO-BH- 
RMMOMY, € AKTHBHOCThIO Menee BOBOYAUMLIX pelelToposw Mover. 


sLHTEPATYPA 


Anwamospua H. A., Tp. Huer. puanon. um. MW. 0. Napnopa AH CCCP, 7. Ill, 1954. 

Jlexnos B. E., O. H. SamaTuua u Il. A. Kuceaes, Hayyn. copem. no 
mpoOa. Pusnow. H Matos. MUL[eBapeHuA, MOCBALI. 40-4 roxopm. Beankonw OKT. 
cou. pes., |Te3. qoxa.| Tapty, 1957. 

3amatuna O. H., Tp. IHuct. dusnoa. um. VU. Il. Masnopa AH CCCP, tr. III, 1994. 

Samatuuna O. H., @u3znon. mypn. CCCP, t. XLITI, Ne 5, 1957. 

(Cmupuos A. E.) A. E. Smirnow, Anat. Anz., Bd. XIX, Ne 14, 1901. 

Erlanger I. and H. Gasser. Electrical signs of nervous activity. Philadel- 
phia, 1937. 

Fischer K., Deutsche Ztschr. f. Chirurgie, Bd. 222, H. 3—09, 1930. 

Gernandt B. andJ. Zotterman, Acta Physiol. Scand., v. 12, fasc. 1, 1946. 

Hzebler H., Ztschr. f. Urologie, Bd. 19, 1920. 

Iggo A., Quart. Journ. Exper. Physiol., v. 42, Ne 1, 1997. 

Lehman E., Ztschr. f. Urologie, Bd. 20, 1926. 

Miller L. R., Verhandl. d. deutsch. Gesellsch. f. inn. Med., 37. Kongr., gehalt. 
zu Wiesbaden vom 20—23. Apr. 1925, Miinchen, 1920. 

Paintal A. S., Journ. Physiol., v. 126, Ne 2, 1954. 

Renner O., Deutsche Archiv f. klin. Med., Bd. 100, 1913. 

Sto6hr Ph., Ztschr. f. Anat., Bd. 71, H. 1—3, 1924. 

Tower S., Journ. Physiol., v. 78, Ne 3, 1933. 


Z26* 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


AKAIEMYA HAY K CCCP 
TPY]\bE NHCTHTYTA MU3MOJIOPMM um. HM. I. MWAB-IOBA, 7. VIII, 1959 











HEROTOPbIE OCOBEHHOCTH OCHOBHOrO OBMEHA 
MW CHUEQM®NMYECKOLO JMHAMUYECKOrPO JEMCTBUA KOPMA 
Y KRPYMHOrO POrFATOrO CKOTA 


A. A. CHBOPHOBA u H. H. XPEHOB 


(JIadupaTopHA u3HOMOrTMM CeAbCKOXO3AIICTBEHHHIX 3KHBOTHBIX — 3aBeRyIoOMMll 
M. A. Gapsiuuinkos, u Hayuno-onniraaa cranuna — qupektop H. @. IllynpxenKo) 


OcHoBHoli o6MeH {0 CHxX Op HeMpaBMbHO paccMaTpuBaeTCA Kak HeKMit 
UCXOQHEIH AIA WaHHOH TKABM MAM aHHOrO +KMBOTHOTO UNM awe LaHHoro 
BUja *KMBOTHBIX HavOOuee HU3KUIi yposeHb oOmena, cnocoOunTit oA We psKi- 
BaTb KH3Hb *KUBOTHOLO. 

Cnenupuyeckoe AHHamMgecKoe ZeilicTBue DWM tTaksKe HelpaBusibHo 
PacCMaTPUBAIOT TOMbKO KaK pe3syibTaT paOoTH OpraHu3mMa 10 mpvemy, ne- 
pepaOorke HM ycBoeHHnw NHI. 

B HacTOAmee BpeMA HaKONMIOCh MHOTO 9KCHepUMeHTabHBIX MalHbIXx 
H HaOm0feHuit 13 WpakTMKH, KOTOpHe paciiMpAOT nam IpeqcTaBlenHa 
O PU3HOOrMYeCKHX M@XAaHH3MAX STUX ABICHMM UW WO3BONAIOT pacCmMaTpuBaTb 
HX © HECKONbKO MAHON TOUKM 3peHHA. 

Padoramu moun K. M. Brtkopa mokasana cro“HOpedpmeKTopuan pu- 
poqa cieyupuyeckoro AuHamuyecKoro Jeiicraua numu (C]{JInmumu) u_ pos- 
MOHKHOCTH YCOBHOpePACKTOPHOH peryAANMU OCHOBHOTO oO6mMeHa (OO). Oto 
NOJHOCTBIO TOATBEPAHIOCh WM B Hallux OUBITAX Ha Ce bCKOXOBAMCTBEHHbIX 
KUBOTHEIX. Craaqupaetca yOemyenne, uro OO u CII unmu apnswrca 
APKUMM KOHKpeTHbIMM TpHMepaMM aBIOBCKOrO BpuHNua «ypaBHOBeMIH- 
BAHHA» OpraHli3ma CO CpefoH. ITH ABNEHUA OTpaKaloT ABe CTOPOHH Mponecca, 
oOeciewBalomero coxpaHeHwe osHepreTuyueckoro GOananca opraHi3mMa pu 
NOCTOAHHBIX KOTeOAaHHAX KONMUCCTBA HM KayecTBa WoeqaeMoro 2KUBOTHEIMU 
KopMa. bho OL HosTOoMy UpaBuabHeit OO na3shBaTb peakiueii na roulo7anne, 
a CJL mimi — peakmineii Ha Ipiem KopmMa mu Ha ypoBeHb KOPMenuaA, Wor- 
YEPKUBAA OTHM, 4UTO MbI W3yyaemM He TONbKO JeiicTBue MMMM, Tak Kak 3TO 
TOJbKO OHA CTOPOHaA eda, HO TAiaBHbIM OOpa3so0M peakiu10 opraHu3mMa Ha 
TIpHeM WH WH roswoqanne. 

JlaSopatopua, Bosrnapianemag Vi. A. Bapsimunkospm, B TeyeHue pana 
AeT 3auuMaerca wsyyenHem OO nun CI] mam y teat u B3spocaex Kopos 
B OOMeM Wrane paspasoTKU Teopul waKTaluun 1 KOPMIC€HUA CeJIbCKOXO3AII- 
CTBCHHDbIX +KIHBOTHBIX,. 

B yannoit ctarbe IpHBOAATCA KpaTKHe UTOrM aTHX UCCAeMoOBaNNit. Usy- 
Wa1aCbh KOMIMICKCHOCTh peakWuli Ha MpieM KopMa, ypOBeHb KOpMeHUA H 
roloqaHne, HX MuUsiloOTOrHyecKkHe MeXaHH3MLl WM OCcobeHHOCTH 9BTHX MeXa- 
HH3MOB y KpyMHoro poraToro CkOTa, BIMAHMe BOspacta HM THIla HepBHON 
CUCTeEMDI, HWHINBHAyYaAIbwaA W3MCHYNBOCTH. 
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B onptrax Wa KopoBax, a elle paHee Ha coOakaX yflalocb yCTaHOBIITh, 
iTO peak Ha Trouofane WU Wa UpWeM WHO MMerwT KOMILICKCHBIM XapakTep. 
[lomuMO M3MeHeIMIL CeKpelwH WH MOTOPHKN WHMeBapHTeibworo TpakTa, 
uepecTpalBaloTcH OOMeH BellecTB H SHEprHit, KpopooOpamentic, erounoe 
[bIXaHMe, MimeBapenve, BbIZeTeHTIe, MakTalMA (y AaKTUpyOUNIXx JKITBOTHEIX ) 
UM BHelinee MOBCTeHI{e +KITBOTHEIX. 

Secb elle MHOTO HeACHOTO, HO H TO, TO yiKe M3BECTHO, NOsBOMAeT Upea- 
CTABNTb, UTO Mpomecc WprcwocoOmenuA K TOTOTAHWIO CBOUNTCA B OCHOBHOM 
K COXpaHneHItto aHepreTiuecKoro OasaHca Opranu3Ma Ha CaMOM IMI3KOM yPOBHe 
o6mMena. Oro yocTHracTcA rayOOKUM TOPMOsKeHHeM TelliomposykKmt Wp 
CooTBeTCTBYIOUIeM coKpanenmt Tenmootgzaun. Llocmequee ocyimectBineTcA 
OuarofapA UCMOTL3ORAUHIO WeOrO PAA TepMOperyAATOPHLIX MeXanI3MOB H, 
B YaCTHOCTH, 6/larojlapA TOPMOKEHIIO KpOBOOOpaMleHIlA NW JeETOuHOro AhIXaHuA 


(puc. 4). 


CxeMa peakIMil Ha KOpMJcHHe WM romoqanne y KOpOB 


lIpH rowoqanun I[pi oOMIbHOM KOpMJIcHHM 
HOBbIMAIOTCH: HOHIMIKAIOTCA:! 
1) mnmeBan BO30yqMMOCTD, 
2) cMocoOHOCTh *KUBOTHOTO HaxOAMTb KOPM, 
3) CKOpOCTh DoeqaHuA KOpMa, 
A) cekpelMA WMIWeBapMTeIbHHX COKOB BO BpeMA CL, 
5) WepepapHBaeMOcTh KOpMa, 
NOHMKaCTCA: | HOBBHUAaCTCA: 
1) oOmMeH oHeprun, 
2) ra3000MeH, 
3) merounoe AbxaHHe, 
4) KpoBooopaimenne, 
5) naKrauna (y WakTHUpyIOMUX #KMBOTHEIX), 
6) BLIyeleHne HeAOOKNCIeHHEX WposyKToB oOmMcHa 
© MOUOH. 
7) MoTepH dHeEprHh C MeTaHOM, 
8) ABMraTeIbHaA AKTHBHOCTL MKIMBOTHOTLO. 


Peakiint Wa Wpwem KopMa Il Ha yYpOBeHb KOPMJIeHIIA CK.TaqblBaeTCA M3 
TeX 7Ke KOMMONCHTOB, HO UMeeT j{aMeCTPaMbHO WPOTHBONOTOKUEIM XapakTep 
BceX Wpoweccon WH wallpaBlena Wa MaKkCHMadbioe OOHOBIeHHe TKAHeBBIX 
QICMCLITOR TC1a Wt Wa yeTpaveHne H3 OpraHi3Ma W3ObITOUHDIX THTaTCAbHBIX 
BeUIeCTB. 

Tlonroe BpeCMA C4HTAIOCh, UTO Y MBAYHHIX PUBOTNDIX HEBOSMOKHO MOMy- 
quTb coctosnne OO ssny OompMNIx 3amacoB KopMa B TpeyKerlyqKax. O6- 
Mcu3pecTHO, uTO y KOpoRB coyepRiMoe WpesKeryAKOB WOCTHTAaeT 100 xr. 
IIumenapeniie NyeT HCIpepLiIBHO, WU3MeNAA B CBAH3IT © KOPMIeHHeM JIUMITIb 
cBolo uNTeHCHBIOCTD. IlonmitTKI HeKOTOpLIx nccaegopatereit (Tomma, 1949, 
HW Ap.) HOONTHCA MOMHOTO ONMOPOMHCHHA IMMeBApMTeMbHOTO TpakTa y *KBay- 
HEIX Hi K Yemy He MpuBemu. Jlaxe Nocae MHOTOAHeEBHOrO WouHOTO TromOManNs 
B pyOue naxogumn po 50% oT o6braloro Comep alia KOpMa. 

Hamm nwecrenqoBaHiA Mokasaiu, UTO HeCMOTPH Ha Halliune B NpeKe- 
myqkax Oopmioro KomMyecTBa KopMa, Ha Haine MNuesapenHtia WM BCa- 
CHIBANHA TWTaTeIbUbIX BeLLeCTB B KPOBb, cocrosHHe OO Bce Ke HacTyllaer. 
OcoGOeHHOCTHIO 7KBAUHHX KUBOTHEIX ABIAeTCA TO, UTO OO HacTylaeT y HAX 
ne uepes 6—12 uacos nocne efb, Kak y coOaK, a uepes 12—24 uaca. bosn- 
IWOrO BHUMAHMA ZaCIyKNBACT TO OOCTOATeENECTBO, ATO BCE HNBNOMOTMYECKHe 
PYNKOMH, CBAZAaHHEIe Cc OOMeHOM (ra3000MeH, KposooOpamlenie, Abixante), 
TOBBICHBINMCh BO BpeMA ejb, KaK WpaBll0, HAIMHAIOT CHIVKATHCA B MepBLiil 7Ke 
yac Tocste eb, Kora WHMmeBnapentte HW BCaCbinaHHe MNTATeAPHEIX BeUecTB 
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8b KPOBb TOMDKO HauitHaeT pasBuBaTEca. Ilo qannpim A. J]. Cunemexospa(1956), 
NMieBapenwe HavwHaeT 3aMeTHO CHWKAThCA TONBKO yepe3s CyTKH MocHe 
KOPMJCHHA, T. C. pil rOOLAaHMH, TOra Kak OOMeH JHEpPrun, KpoBoobpamenne 
200 WM bixaHMve K 93TOMY BpemMeHKM WocTurawrT 
DAV AVAVAVAVAVAYA' ye cBoero HanOonee Wa3Koro ypoBHA, 

ane Ip CaMoM OONAbHOM KOpMseHUH, 
Hepey WavaloM ouLtta. Caeqonatenbuo, 
y Kkopop OO He Mosket G6bITL chopmy- 













JHpOBaH Kak OOMeH B TOJHOM ToKOe 

HW HaTOUwak, KAK 9TO HMeeT MeCTO y +KH- 

; BOTHDIX C IHpOCTHIMH +KeTyRKaMM. 3Srech 

a TOPMO;KeHMe OOMeHAa, KpoBOOOpalleHiA 

Oa DTD s«zESIXaH HacTylaeT ua done unten- 

Re Se ge See CHBHOTO MTIWileBapeliA WH BCacbiBaliis”, 

Puce. ot. Wamenenna norpe6mems1 ay CHELOBATCAbHO, BHIZEBAeTCA ApyruMn 
KHCOpoa B CBA3BI CG KOpMJCIeM i 


fpHunnamMu. ITO MptuMnHoit Mower OLirs 


NOCACLYIONIIM Tonosannem y cobak 


(1) H y Kopon (Bb). 


ilo ocu adcyucc — BpeMA B CYyTKAXx ¢ MO- 
MCHTa NOCNeAHeTO KOPMJICHHA; no ocu opdu- 


Ham — TloTpebaenne KHcNOopoda: A — B MA 
sa imun., b— wb a 3a 4 mun. J — nocne 
OOMTbHOrO KOopMaeHuA, JZ7 — nocne ck yaHoro 


KODM-TCHHA. 
KomeOannit 
OObINHOM 


flytwmupom TWoKasaHa cxema 
HOTPeOIeEHHA KUCHNOpOTa Apu 
DeVKHME MATAHHA OPM JLByx- 


TOIBKO OTCYTCTBHE KOPpMa Tepe +KUBOT- 
HLIM, pePAeCKTOPHbIM MyTeM BLIBbIBarOILee 
TOPMO?KeHUC OOMeHAa. 

Takum o6pasom, apaenue OO y apad- 
HBIX MOKeT ObITh TOUbKO WOHATO Kak 
Upuciwocobsenne, obeciteunparomee Gomee 


pasonom 3 (/), “eTEIpexpasoBom (2) WO OpH PaHHOuaIbHoe NCMOMbZ0BaAHHe KOPMa, a 
MUYEDESOROM  CRYAHOM  Ropmacnnt (3). onemoBaTebHO, H 6ouee WUTehHOe BbI- 

*KUBAHHe B YCIOBMAX romwonauusa. llan- 
OoNeCe APKUM ITpUMepoM TaKoro Mpicnoco6seHniA cpeal AuKol daynot 


ABIMACTCH CCZ30HHAH CIAUKA -KUBOTHBIX, 

CymtectBenunte oco6eHnoctTy Weert y KOpoB If peaKWHA Ha TIpitem KOopMa 
(CJU mum) (puc. 2). Ona 6hterpee passunaetca u yepautcs Gomce i1po- 
JOJVKUTCIBHOe BPeMH. 

B u3N0U0ri JlaBHO H3BeCTHO CJ] wumu Broporo wopayKa. Ilo oTmMm 
HOWIUMAIOT NOBIMCHUNC YPOBHA OOMeHa IIpH yBeAMYeHU CyTOUTOrO pamnotra., 
Ilo cBoemy cyulectBy 9To 
HBJICHHe eCTL peakIiA opra- 


HH3Ma Ma YpOBeHb KOpMuec- 49 
HHA, TeCHO CBA3alHaH C peak- | 
Hell Ha Wpuem Kopma. Ota ZF 
peakWWA y KOPOB Bbipamwkena {| 

: . 1-2 39 4 5 6 7 6 9 M Of 
HCKJNOYUHTCIbHO CHIIbHO, 10 


BUAUMOMYy, BCLeACTBHe THilep- Pue.2, Peakuna ua npiem 2.5 Kr orpy6eii y KOpoBE. 
Tpomunt IMI Ba PUTC.AIbBHOLO 
Tpakta. Ussecruo, uto cpesne- 
CYTOUHAA TeNMIOMNpoyKUuA y 
KOpOB TIO Mepe yBeJIHYeHHH 
paluwoHa MOKeT YBeMYHTbCA 
B 3—4 pasa lO cCpaBHeHItio 
¢ OO. Yro obbsacuAeTCA TeM, 
GTO peakKIHH na IpwemM KopMa 
y KOpOB B 3aBHCHMOCTH OT BeJMUMHbI panMona auutca or 12 yo 24 uacos. 
lloaromy Kaskaqoe ouepeqHoOe KOpMaenue HauNHaeTcCA Ha (oHe He€OKOHUHB- 
MelicH peakWuit Ha MpexLAyujee KopMaenue. Benwunna xKe peaknun Ha I1pweM 
KOPpMa CYyINeCTBEHHO He 3aBMCHT OT HCXOAHOrTO doHa oOmMeHa BeMecTB, Ha 
KOTOPLIH OHa HaciauBaeTcA (puc. 1). Benenxcrsue atoro IIpH Tepexojle +KMBOT- 


[To ocu aécyucce: 1—norpebneHne KHcuopona, 2—BbITeeHHe 
YrUIeEKNCIOThH, 3 — ThiXaTenbybiA KOsmmuNNeuT, 4 — “wactora 
WbIXaHHA, 5 — PTyOMHa WbIXaHHA, 6 — REHTWJIAILNA TerKnx, 
7 — KHCIOPOOHbIli MHOeKC, 8 — apTepuNoBcHO3HaA pa3sHuua 
KNCIOpona, 9 —- MMHYTHbIH OObem cepaia, 10 — cuctonnue- 
cKHuH o6beM cenoua u 11 — uactToTa ybcea; no ocu 
opdunam — BeIMYMHAa WHTeCHCHBHOCTH Pusnosornyeckux 
MYHKUNM B Mpowestax K UX BeIMUNHe fO KOPMJIeHHA, 
Omdetounne cmoiduxu Karol rpPynbl WOKAasblBaIorT 
DesyIbTaTbI NOCNELOBATeJbHDIX OpeneneHni, MpOBeLeHHbIXx 
yepes 10 MHH., 1, 2, 3, u 4 4waca nocne enn. 
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coro © OOUNbHOFO KOPMIeHHNA Ha CKyHoe HH waobopoT yposeHb oOmeHa 
(3MCHHETCA WOCTenenHo B TeVeHHEe 2—3 pneii, WoKa opraHi3M ajallTHpyetTcA 
¢ HOBOMY YPOBHIO KOpMJIeHHA. 

OnwHakopblil 10 WHTaTeIbHOCTH PallMOl BEISbIBAeT HeEOMMNAKOBYO peakIlHl0 
; MAKTUPYIOMUX WW WeAaKTHPYIOMUX AKMBOTHHIX. Co3maeTca BilewaTeHne, 
[TO PeakIM!0 BEIZLIBaeT TOKO Ta YaCTh 9neprin KOpMa, KOTOpaA ocTaeTCHA 
sa BHUCTOM «IpOLYKTHBHON» IHeprHik. C TOUKM 3PeHNA UpesKHUX B3LJAOB, 
JacCMATPIMBAWMUXx CJ, umm Kak pesyibTat NOUONHNTeIbHO padoTH 
ypranu3Ma Wo mpwemy, MepepapuBpaHulo I yCBOeHHIO KOpMa, 9TO ABEHHE 
TeOODAHCHHMO, TAK Kak padoTa B OOOUX CAydaAX OANHAKOBA. 

Touwwo Tak #e padoToit Neib3A OObACHHTh MocTeMleHtoe TOBbINeHHE 
o6mena, KpoBooOpatleniA HM AbixXaniA pH WepeBoke *KHBOTHBIX C OHOTO 
ypOBHA KOpMJenHA Ha pyro (c HH3KOorO Ha BLICOKHII), pasIH4HyO BeIN- 
uHHy peakilii ta ypoBCHb KOpMJeHHA MW Ha Tpilem KOpMa y TOUMIX H OT- 
KOPMICHHbIX FKUBOTHBIX 1 Y WKHBOTHBIX CHbHOTO u cna6oro TIWIOB HepBHol 
cuctembl. Ile BaxKyTCA ¢ Iperkiell reopHel u Oonpimine HHANBIUAyabuble 
KONCOANHA BCNHYHHE ITUX PeaKMMi Y KOPOB. 

Bee ati ABeNHA BO3MO?7KHO OOBACHHTL TONLKO NpPWHIMaA CL mun 
Kak HCTOPHYCCKH CLOFKUBITYIOCH IIpHCMOCcoOUTeAbHy!O PeakIiO Oprall3smMoB 
K TNMeBOH cperyle. 

He tpyaAno 3ameTHTb, 4TO peak Ha ToHoManHe HW Ha mpiem KopMa 
COBepeHO MpoTHBOMOTORUbIe TO CBOeMY a3gvaueHHto, TeCHO B3alMOCBA- 
sai. Dnmgsnon0rnuecKHit MeXanli3aM OTHX ABNeHHIT MOHHO TWpetCTaBHTb 
kak TLOCTOAMNyIO CMely WpeoOsaqaHiA WIM AOMHHMPOBAIITA TIpolWeccoB 
TOPMOKCIMUA WM BOSOYAKAeHIA TOA BINLATIICM WOTOKA HeEPBHbIX IMISyJIbCOB, 
MPUXOLAMUIX C MHCTANTHBIX MH KOWTAKTHPIX pelenropos, Ciurnami3ipysonyix 
06 OTCYTCTBUH Wt NOCTyIMIeHHH WHO B OprallysM, BKIOUaA HW TOpMOHaJb- 
HBIC 3BCHbDA OTHX PCIEKCOB. 

OtimM H3 IIpxAMBIx HOKaszaTeJIbCTB peiekTOpHOH Mpupowbl WccTeyeMbix 
peak ABAHeETCH MX HCHO BLIPAKeHHAH B3ABUCHMOCTb OT THA lle pBHOu 
cHeTeMbE akHBOTHOTO. B Hanitx OMbITAX 9TA BaBUCHMOCTh BEIABINIACH B TOM, 
uTO Y %KIBOTUBIX CHIbHOTO ypaBHopeilleHHoro THila peak BbIpPasKeHbl 
cunbiec, Oouce ycToiiunBE WH OplcTpee IPOABAIOTCA, 4M ¥ SKHBOTHBIX CJ1a- 
Soro THMa HepBioit cuctembl. B oTHOMeHHH peaknu Ha ronojanne (OO) 
ra jKke 3akolomepHocTs yetauossena P. HU. Onpuancnrol u Jl. A. UcaaKau 
(1956) na coOaKax. 

He menee APKUM [OKAsATCILCTBOM pediekTOpHol Mpupoybl pear 
Ha IpHeM KopMa ABUACTCA BLIpaoOTKa YCMOBHOpePAeKTOPHOTO NOBLIMNIeHIA 
rasooOMeHa Ha CBeT, COUeTAHHDI C MpHeMOM KOpMa Wp MaJiOM OTCTABJeHHH 
(5 cex.), HW ycTaHoBjeHhe Wadia HaTypasbHOrO 3allasq{blBalomwero TOPMO- 
sKeHHA OOMCHA Y KOpOB ip pasqaue KOpMa B YCJOBUAX 6oubmo0ro OTCTABIe- 
nua (70 10 mitH.) SesycoBHOrO MoAKpeleHun. 

Emme omua cnemuduveckad uepta peak Ha MpwemM KOpMa y KOpPOB BBI- 
paskaeTcH B ObICTpOM Ii Gonee 3BHAaYHTebHOM YBeIMYeHHH WbIXATeEMbHOTO 
Kosp@uULeNTa, YeEM Y MHBOTHDIX C TpocTbIM sKeyIKaMu (cM. TaOsHILy). 
Jro sabgrenwe WMMeeT Be MPHUIHHBI. Onna, oOmlad, WpucyulaA BCeM TeILO- 
KPOBHBIM *KHBOTHBIM — 9TO pedpsekTopHaA MepectTponKa oOMeHa B pe3syJIb- 
rate Tpvema MMMM Ha IpeHMylecTBeHHOe OKMMCTCHHEC yrueBOOB HM CHHTe3 
“Kupa M3 yraepogos. Bropas, Upucymant TOAbKO 7KBAYHEIM ?KUBOTHBIM, — 
9TO Tpomecchl GpowkenuA B MpesKeryouKax. 

Ilpn KOpMaeHMH KOpoB oTpyOAmu Opomenve B pyOme BOSHMKaeT Tepes 
5—15 MMH. Hocue Hayasa eAbl WH WOCTHTAaeT cBoeit Han6omee BEICOKOH HHTeH- 
cusnoctn B Tesenne 1—2u4aca. Uepes muctyaly py6ua yaaBaloch yJIOBUTb 
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us i 
Bt ay) pee B KOTOPOM CosepARUTCH OKOIO 70% yraeKucoro 
oe dec e Tava MW Apyrux rasos. [lpu saxpprroit (puctyse Tourn 
sae a a BCACHIBAeTCH B KPOBb Il BEIBOAUTCA 13 OpraH3ma riap- 
PasoM “epes Werke, Wp YTOM pesKO MWoBbuaeTcA ALIXATCIbHDII 
Koad@unuent. Beactinanch B KPOBb, YIICKHCIOTa, I0-BIUMMOMY, CHJIbHO 
paskparKkaeT Jl[bIXaTeAbULI i CepAeCdHO-COCyYUCTH WeHtTpp. O6 3TOM CBU- 
ACTCIbCTBYeCT PesKOeC NOBHILUEHIE BCHTUIAMNMM JCTKHX WM MIIHYTHOrO OO beMa 
Cepilla B pesy1bTaTe IpwemMa KopMa. 

Mekaouwtrenbabiii HuTepec C TOUR 3peHHA TeHesa peakunit Ha KOpMJIe- 
Hie HW POTOMaHHe WpeCTaBIAIOT OMbITLE Wa TeATAX (puc. 3). Y HOBO pomen- 
OEE availed Ha IpWeM KOpMa COBepMeHHO OTCYTCTBYeT IIH BLIpaskeua 
nena O. Ta peaks BbIpadaTHBaAeTCH Y TEIAHT B TeYeHHE TepBbIXx JtHeli 
ie peaKUMW MUMeeT 3aMeTHble HHAUBUZyabube 

: fa peaknwil 10 Mepe pocTa WM pasBuTUA TeNAT TocTe- 
UenHO Hapactaer. AnauorwaHble pesymbtTarEl Noryuenbt H. A. Apxan 
cKol (1953) opw uccaeqoBannu HOBOPO?KJICHHBIX JeTeil. Oe eae Nee 

OrcytcTBuie BhIpayKeHHO Peak Ha Wpuem KOpMa H BLICOKUM ypoBenb 
oOMeHa pu rosonganinn ¥ HOBOPO/KTCHUHIX TeENAT CBUETEILCTByeT 06 OTCYT- 
CTBMM Y HUX H BTOpoit peaknun, peak Ha rosonanne, | 

OnBITE Ha TCIATAX, PaCCMATPMBaeMbIe B OOMIEM sane c pe3yJbTaTamMu 
NSyYeCHNA peakiHil Ha KOPMJIeHHe 11 roToOfanne Y KOPOB, 3acCTaBHIIM CyesaTb 
UpeATOMOKeHHe, UTO BHICOKAA MUTeCHCUBHOCTL BereTaTUBHHX PyHKUU y Wo- 
BOPORNMCUMDIX TOAT i Ce MocTeleHHOe CHMKeHMe B NepBble HeeNM UM MeCAILbI 
shoe miata KUSH, HE HaXOWMBIINe WO CHX Top YAOBIETBOPUTeAbIOTO 
sends ABJLALIOTCH OTpaKeHHeM MOCTeMeHHOrO POPMUPOBaHUA HepBHOil 
perysaAnun BeretaTnBuLIx dyHKnHit B oHTOreHese. JTO TWpewqouo*xKenne 
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Oco6ennocmue vcHoeHo2d ObOMeHa Y KPYNHo2o pozanioz20 Ckoma AQ9 





NOAKpelnmHeTCH pesyibTatamu uccuegopanuli B. A. Tpommxuna (1907), 
yCTaHOBMBIMero ABICHHe MOCTeMecHHOrO «COspeBaHHA») HEPBHBIX WeEHNTPoOB WHA 
OOpas0BaHNA pasJIMYHbIX YCJIOBHEIX pedNeKCOB y HOBOPOJKAeCHHEIX WeCHKOB. 

TakHM 06pa30M, OMbITL! Ha KPYHWHOM poraTOM CKOTe€ He TOJIBKO BBIABINIUI 
OCOOeHHOCTH IIpoTeKkaHHA peaKIMif Ha KOPMMeHue HW Youosanie y *BaAUdHbIX, 
HO HW MOMOTIM rayOme NOHATh PU3SHONOTMYeCKHe MeXAHU3MHI UW CYyIHOCTh 
WaBHO W3BeCTHLIX B MU3HONOTHN ABJe- 
HHii OCHOBHOTO oOMeHa H Ciemudwe- 
CKOrO JHHAMINYeCKOrO eliCTBIA IMU. 

Bariay, Ha dT ABNeHHA KaK Ha Ipu- 
CHOcOONeHHe HKHBOTHLIX K DMMEBLIM dak- 
TOpaM Cpebl He ABAHETCH YeM-TO TLPHH- 
HWHtaIbHO HOBBIM, a I@IHKOM BLITeKaeT 
m3 Konmenmun VM. Il. Ilasnopa 06 ypas- 
HOBCIUHBaHHH = OpraHi3sMa co cpeyol. 
AyjlallTalliif K YPOBHIO KOPMJeHIA WaBHo 
WpuBsekaeT BHIHMalne lwecresqoBateseit. 
EK. C. Jlonnon mnuncan: «llonumenne 
OCHOBHOTO OOMCHa y rouloyawnuix mpo- 
HU3BOAHT BieywaTienie, Oy_TO OpraHi3M 
NpucnocoOsAeTcH K YFOOJAaHHIO WyTeM 
COKpalleniAl TpaTH oneprMuu. . .» — 
jlamee: «...Opranu3sM o9HepriluHo 60- 
peTcA C romwosqanuem IyTeM Cok palleHHaA 
BCCX IPOUCXOAAMMIX B HeM TIpomeccos 
XUMMYeCcKoro Mpespamecnua». (Jlonqon u 
JlosyKuii, 1938, crp. 410). Be tees 

OGoOmaa cBoit oxcnepumentanpuEtii Puce. 3. OOpasoBpanne peakuun Ha DNTbe 

MoOKa (MOJ03HBa) y TeMAT Ocana (A), 
MaTepHal Wo MHOTOUNCIeHHbIe JuTepa- Hepna(B), Onpxa (B), Otpana (/) 
Typuble Kanne, H. AU. Kanadyxos upu- u Henpma (Jf). 
XOMMT K BEIBONY, UTO «aqauTaWHH ocyrle- ITo ocu aécyucc — 1-e, 2-e, 3-e, 4-e, 5-en 6-e 
CTBIAIOTCA TIMeHHO TYyTCM peLyJT A eo ee ie epee Oe eieume tuGec bona: {MU 
NPuTOKAa WII WoTepll sneprun, MpuBoaA (3a 100% MpnHAT ypoBeHb lioTpedJeHMA 
TeEMCaMDIM K OOeCHeyeH10 dHEPpLreTHYeCKOTO RP Pen eP rnp aerate ern 
Oasauca». (Kanadyxos, 1946, erp. 432). 

Ayoub (Adolt, 1956) qeaaeT BEBO, 4TO aallTalWA ABIAeTCH pedseKTop- 
HO peakiuell Opranii3Ma, pe3sy0bTAaTOM yCTaHOBJeHHA PyHKIM Ha HOBOM 
YpOBHe aKTIBHOCTH. 

Ppoceman (Grossman, 1955) uyscTBo romofga u allfeTuTra paccmMaTpiBaet 
Kak TICHXHYeCKHE KOPeLIATEE WpomeccosB, peryAHpylomux osileprerTuvecKuI 
Oaranc opranuama. I[penansuponanme pacxoza 9HeEprill BeweT K akTIBalluy 
OC3YCLOBHDIX THWeBLIX pePIeKCOB H NoBeyqeHYeCKHX Peak, oOecMeuilBalo- 
WX Mpiem miu. Cocrosxune stepreTu4eckoro PaBHOBeCHA BeeT K TOPMO- 
*KCUNIO Ge3yCHOBHDIX I YCAOBHHIX MumeBbix pedsexcos. [leppoe cocTtoAHne 
(ro0q) CONpAKeHO Cc BOBOyKTeHHeM TaTepanbHoll wacTH BeHTpO-Me/NaIbHOTO 
Ajlpa riuloTalamyca (oOseruenne TMuMeBHx pedieKcos) HI TOpMOsKeHHeM 
ero MefNaipnoit uactu. Jima Broporo cocToAHuA (CLITOCTh) XapakTepHH 
oOpaTHble OTHOWeHHA. 

Pas0upad poub OTReIbHEIX MPakTOpOB, BAMAWUMX Ha anteTuT, [poccman 
Ha OCHOBe COOCTBEHHLIX HM AHTepaTypHbIX J[aHHEIX OTBeEpraeT TTKOCTATH- 
ueCKYIO TeOPHIO peryJIAIM rouwoma, Wpeqmomennylo Meiepom, 1 MWouwemMnH- 
3upyet c Rapsconom i Kennonom, yTBepKaBINMMM, 4UTO YYBCTBO TOTO 
OOYCHOBNEHO COKPAaMleCHNsAMIT IlyCTOrO AelyAKA. 





le 2-e Je 4e Se 6-6 7e 
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410 A. A. Creopyosa u H. H. X penoe 


Tatum oOpasom, peakiiia na rostojjanme (OO), peakuua Ha mpuem KopMa 
H ypobeltb Kopmitenua (CJUJ, mun mwepsoro mu Broporo MopayKa) y Kopos 
HapAy C OOW{UMM uepTaMH, IpucyUIMMM BCeM TeILIOKPOBHBIM *MBOTHEIM, 
oOMaqawT UM WeubIM PAQOM BeCbMa CYINeCTBCHHHIX crenuduueckux ocobeH- 
HOCTeH, MO-BIIAUMOMY, ILpHCyMINX BCeM *KBaUHbIM ;KkUBOTHEIM. Ko otTHM OCo- 
Oe€HHOCTAM OTHOCHTCA pew fe BCCTO BEAMGMHA H MpOLOMKUTeENbHOCTE peakinH 
Ha IIpWeM KopMa, OO7bI0e BOspacTaHNe AHXaTeIbuoro Kooadpunnenta, 
BCHTNAAMMM I€TKiX HW MUNYTHOrO oObemMa cepaua. OcobenHo BnenuKa y KOpOoB 
10 CpaBheHHt C TAKOBO! y CoOaK peakI[A Ha YPOBeHb KOPMJIeCHHA. 

Puapnolt ocodenHocThwo peak Ha Trowofanue y KOpoB ABAAeTCH TO, 
ITO, HCCMOTPA Ha Hae B MpesKelyoukax OoApbUIOTO KONMYeCTBA KOpMa, 
a CICOBATeCIbHO, IP AOBOAbBHO HMTeHCHBHOM IIMeBapeCHiit M BCachiBaHin 
NUTATeIbUIX BeUICCTB B KPOBb, COCTOAHMe OCHOBHOTO OOMeHa y HMX BCe 7Ke 
HactTylaet. 

Pay Apyrux sakonomepHocteil, oONapy+KCHHbIX B OTLITaX Ha KpyItHoM 
poraToM CKOTe B peaKYWMAX Ha Ipitem KOpMa H rowomqanHe (BospacTuble ux 
HM3ME€HCHNA, SaBNCHMOCTb OT THIa HepBHOil CHCTCMLI WH Tp.), WoKa Hesb3A 
OTHCCTIL K OCOOCHHOCTAM KpyNHoro poraToro CkoTa Mo Toi UpocrToi mpnaune, 
4TO OHH Clie HeAOCTATOUNHO U3YUCHEE Y JIPyPuX +KUBOTHBIX. 

Vccueqonaimita Ha KpyMHom poraToM cKoTe BMecTe ¢ paHee UpoBeseHHbIMu 
MCCICLOBAHHAMI Ha TaOOpaTOPHHLX JKHBOTHEIX (COOaKH) If Ma TIOHX B TOJIHOM 
COOTBCTCTBHIL C MHOLOUNCICHHEIMIH JIMTCpAaTYPHbIMH TauHbLIMU yOewwaror Hac 
B TOM, WTO ABIeINe OCHOBHOTO OOMeHa It clemmdiugeckoro AMMaMuyecKoro 
WCHCTBUA TMI WepBoro Mt BTOporo HopayKa cuekyeT paccmMaTpuBaTh HM W3y- 
WaTb Kak HCTOPHYeCKH CAORUBINNeCA B uoreHese uU dopmMupyronjuecs 
B OHTOreHe3e ClomHOpe@dseKkToOpuble Upuiciocoburenbube peaknun. Buono- 
PHYCCKOC SHAUCHHC BTHX peak BakKNOVacTCA B COXpanHeHHn aHepreTu- 
"Weckoro Oadalica pil pasMHuHbIX ypOBHAX WNTaHWA, T. @. B KONeYHOM CYeTe 
B Oomee AINTCABHOM BLDKIUBANHIE Mp TOTOOBKAX HB COXpaNeHUn 3KW3He- 
CMOCOOHOCTH pH H30bITOUHOM TLHTAaniit. 
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BJIMAHWUE MOHH3MPOBAHHOPO BO3TYXA 
HA APTEPVAJIBHOE JIABJIEHHE Y $RAUBOTIbIX 
C ({1EPERPECTHBIM KPOBOOBPAI[EHHEM IPH) BATOTOMMN 
AbBIXATEJIBHBIX TYTEW 


A. M. CROPOBOTATOBA 
( fa6opatopia oon HepBHO-MBICIHON usrosormi. BaBeyyiouwit — <1. . 1. Bacubes) 


B uacTosmee ppema Kak B CCCP, tax i B sapyOe*KHbIx cTpanax mIpoKo 
paspadaTbipaeTcA HOBaA OTpacAb, Guopu3zsuKn wu huswueckoit Tepanui, npey- 
CKasantlad Waltlm pycenim yueubim A. I. Coxonossms eme p 1904 r. — oto 
N3V4CHHe BINAHUA BOSICHCTBUA aTMOCepHbIX HOHOB Ha OpraHi3M 3KUBOT- 
Horo tf yesoBeKka. OdpasoBanne aTMochepubixX MOHOB TpOHCXOANT Nos BITIA- 
HOM BHCHIMIIX HMOHN3HPYIONNUX CHU, 13 KOTOPEIX PLABITYIO POIb B IpUpoORHLXx 
YCHOBHAX MrpaloT 3 yuYeHHH PajlMOAKTHBNDIX BeMeCTB, CoOsepmallixcA 
B TOUBC, B MOASCMHBIX HCTOUHHKAX HB CaMoll aTMocdepe, a TakvKe 3a CuUeT 
HKECTKHX YALTPaAMNOMeTOBHIX UZBAYYCHHIL COUHIAa HW KOCMUYeCKILX ayuelt. 

Han6onee Bamnoil 1 Kenmuoi ocobenHocThwO HONU3IpoBaltHoro BOs]yxa 
ABIACTCH TO, YTO DTOT BOSAYX IIpl Olpeyenennoll KOHTEHTPalil adPpONOHOB 
ABMIAeTCH JeucOHDIM. 

Tak, ecau Mp UckyccTBeHHOM Hoayyenun B 1 cM? Bo3sayxa comepmKUTCA 
oT 10 They go 10 Mi.THOHOB adpoloNOB HM WpuToM aspononoB OTPIN[aTe.IbHOro 
3Haka, TO MHPaNAWA TAKOrO BO3sAyXa BeChMa DPPCKTUBHA IPH JWeucHIH pA 
sa0oueBaHtit AbLIXaTeIbULIX NyTeili (6ponxuarbHad acTma, o3ena), cepfedno- 
COCYAMCTOH CHCTeMbI (HaYabUble CTA TumepToHm), NOBEPXHOCTHHIX paH 
i oworoB. Umetotca yKasanua Ha O1aronpuatHoe feiicTBNe aspononoB oTpHt- 
WaTCIbHOH MOAAPHOCTH Wp aeprimgeckux 3a6o7eBaHHAX HW JerOuHOM Ty- 
Oepkyaese. C KakabIM rogqomM Bce Gombule u Gonbme HakalltiBaeTcA dakTOR 
PUZUOMOTUMeCKOLO [CiCTBHA AIPOHOHOB, a METOA adpOuOHOTepalin 3aBoeBbI- 
BaeT cede IIpounoe MecTO B MeQHUMHCKOlL MpakTuKe Hapsany ¢ APYrHMIt u- 
3H0TepalleBTHYCCKHUMI CpewqcTBaMi. 

Ilpaktieckue ycnexu adpononoTepanun HacToATeAbHO TpeOyloT 9KCIIe- 
PHMCHTaILHOrO paspelicHHA BOMpoca oO MusHOOTHYeCKHX MeXaHH3Max BO3- 
eHCTBUA YHMNONAPHOM HOHMsalMH Ha s3fopoBHii u Gompnoit opraHi3M. 
Muorosetune iccneyxopanna JI. Jl. Bacitapesa u ero COTPYTHHKOB, a TaK?Ke 
pAa APyrHxX OTeyeCTBeCHHHIX H 3apyOeKHEIX MU3HONOTOB Aas BOSMOIKHOCTH 
NpPHOAH3HTBCA K paspemenuio sToro Borpoca. Eme w 1934 r. JI. JI. Bacunpes 
nu A. JI. Unxescxnit prickasanm runotesy «oprannueckoro dIEKTPOOOMeHa». 
Coruacuo atoll rumore3e, ad ponOHb OKasiBalT BAMAHMe Ha OpraHi3M ABOAKHM 
o06pa30M: BO-epBIIX, ITeEKTPOryMOpasbHBIM TyTeM, T. e. HeNOc pesCTBeEHHO 
wepe3 KPOBb H, BO-BTOPbIX, HeEPBHO-pe@MeKTOPHBIM IlyTeM — yepe3 WeHTpo- 
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41z A. M. CKopvtoeamoea 


Ah SS re 


CTPeCMUTeIbUbIe WepBirhble BOJOKHa, Oepylwwe Hayao B albpeowax. ITa rH- 
NoTeza B UACTOAHIeC BPCMA 3Na4lITeTbUO FOUONHACTCA THOBLIMM BKCNeCPUMeH- 
TAIDULIMIL HCCUe](OBANHAMIL. 

Ijexbio janHOil paboTM ABIAIOCh BLIACHeCHHe POM FyMOpadbuoro Mexa- 
HH3Ma BO3SACHCTBUA AIPOHOHOB Ha Opranu3M. HanuOomee IpAMOli OTBET Ha TOT 
BONpoc MOKHO NOMYYNTL, MWOCTAaBUB OULITLI C UPMMeHeHHeM WepeKkpecTHoro 
KpoBooOpamenuv Y KPOWHKOB HII y APYPrUX +KIUBOTHDIX. 

{ins ovTOYO OJHOTO +KHBOTHOrO — jlonopa Hayo WoRBepruyTpD elicTBuIO 
adpoHOHOB TOrO WL WHoro 3slaka, a Apyroro — peMiltnentTa WOMHOCTbIO 
H30U1pOBaTb OT HX IpAMOTO BOS CliCTBUA, Wpiuem Woy OAHOrO Il y Apyroro 
culeyeT UpocslesqUTh U3MeCHEHUA OWWHX WH Tex #Ke DokaszaTenelt PYHKMNOHAaTb- 
HOrO COCTOHHUA OpraHi3Ma. 


Kcau BAMAHHe adpoOwOHOB Ha OpraHi3M JelCTBHTeIbHO OCYMIecTBIAeTCH 
yepe3 KPOBb, TO MO*KHO O*KNaTb, YTO y pewuNnenta OyfyT Hadmo_aTLca 
H3MCHeEHHA WOKaszaTelelt PYHKUWOHAIbHOrO COCTOHHHA B TOM +Ke HallpaBse- 
HUM, YTO UM Y AOHOpa, ToABepraemoro nelocpeCTBEHHOMY JCHCTBHIO ad POHOHOB, 


Meronuka 


PadoTa MponsBosHAach B YCMOBUAX OCTPHX OULITOB Ha KPOJMKaXx MH KOIMUKAX. 

[loka3saTCIAMI H3MeHCHHM QYHKUMOHANbHOTO COCTOAHHA OpraHH3Ma IIO/{OMWbITHDIX 
7KMBOTHBIX CAYHHIN CHBUTH apTepvasbHoro aBleHuA HM cyOopyHHaWNoNnOu pcobasbl Hn 
XPOHAKCHH HWKPOHOMKHOH MBI! 3aqHeli KOHeGHOCTH. JalMCh apTepvalbhHoro aBAeHwA 
Npou3sBosuAach PTYTHLIM MAHOMCTPOM B TeycHHe BCerO ONbITAa. Peobasa u xpoHakcusA ollpe- 
KeUANHCh OOLKIYHLIM KOHIeEHCaATOPHbIM XpOHAKCMUMeTPOM Yepes Karkybie 5 MHH. VicTOuHHKOM 
Je€TKUX ASPOHHOB CUYHKHI pajsucBbhi aspOMOHNsaTOp C BHeEIHHM 3IeKTPHucCKHM TloJleM 
cuctempl A. b. Bepuro, reHepupoBaBliuil Ha paccTOsAHHN 15 cM OT pagucBoro yNCKa 1.6 
108 aasponoHnoB B ft MJ BO3yxa. 

Padota cocToxJa H3 [BYX CepHil ONLTOB. ONHITH NepBol cepa cTAaBMIAUCh CICWYIONIAM 
o6pa3om. 

Y KolleK NOX AMHTAIOBEIM HapKo30M (2%-l amMuTanuaTpHl u3 pacueta 90 mr Ha 1 Kr 
BeCa JKHBOTHOFO) HIM Y KpOJHKOB 6e3 NapkKo3a MBI UPOH3BOAUIU ONepayhio NepekpecTHOro 
KpoBoobpamcnuaA. ITpotuBocBepTLIBaiollMM BelleCTBOM C.K Tcuapun, KOTOPLIi BBOAMICH 
KpOJIMKaM B YOIRYIO BeHYy, a Kowkam B V. femoralis. 

Sanluch apTepHasIbHOro TaBIeHHA MW y FOHOpa, WY peluMmncHTa Upon3sBomHach c a. fe- 
moralis. ASponOHH3aTop BKAWUacA Yepes 30—35 MHH. Tocte onepalun, korga ycTavas- 
IUBaICH MOCTOAHIBIH POH KPOBAHOTO aBIeHHA UW xponakcuax. Bo Bcex ONHTax NpnMeHns- 
Hach TOMLKO OTPHaTeIbHaA aaspoOHOHH3allMA. 

IIpesxqe ¥eM IpHcTyMUTbh K BEIACHCHHIO OCHOBHOTO BOTIpOca, HeOOXOANMO ObINO yeTa- 
HOBHTh, Kakiie CABHTH apTeplalbHOro AaBNeHiA, peobasbl MW XpOWaKCHH HacTyHaIOT y AKH- 
BOTHDIX IPH BANXaHHH WMH adpOMOHOB OTPHIATeIbHOrO 3HaKa 3apAja. 

{Lust 3TOTO ObIO TocTaBIeHO 8 ONbITOB (5 OMbITOB C KOWKAaMM HW 3 ONBITAa C KpounKaMy). 
B pesyaprare OMbITOB ObIT0 yeTAaHOBIeHO, YTO MHTAIAHUNA OTPHWATCIbHBIX AIPOHONOB B TC- 
ucniie 30 MMH. MOUTH BO BCCX CAYUaAAX, BLIBHIBACT ABYXPasHvoe UIMCHCHHE apTeplabHOTO 
qapjenma. Peo6aasa, Kak NpaBHlO, H3MeCHANACh HE3NAYNTCIbHO, XpONakcHA YKOpayMBaach. 

Ilocae ToTo, Kak ObIIO yCTAHOBIENO, UTO TCHCTBUE OTPUMWATeILHON adpOMOHH3alHN BbI- 
3b1BaeT peryJIApHble CABUTIE (PYHKUMONANLHBIX WOKasaTeleu, MpOBORMINCh KONTPOIbHBIC 
ONBITH JIA BRIACHCHHA, HC OKA3bIBACT JM BIMAHUA Wa H3MeHeHHe aprepHarLuoro aBlennA, 
peodasbl If XponakcHi ollepanuaA NepekpectHoro Kponoobpamenua. JIA BHIACHeHHA 9ITOTO 
BolIpoca ObIO MoctanrenHo 5 onbiton (4 onmbira ¢ KomKaMH Ww 1 OBIT Cc KporMKamn). OBIT 
amiuaicsn ot 1 aac. 30 Mun. fo 2 vacon. Hak Noka3zaIM 3TH OMNBITE, apTepHatpnoe WaBseHHe 
Ha ITPOTAKEHILE 2 YacOB OCTaeTCAH NOYTH Ha OJHOM HM TOM 3Ke ypoBHe. Peobasa wv xponakcnA 
B TepBhie 15-20 Min. locrze onepanun Konebanuch 6€3 BHIABICHHUA KaKOH-1N00 3aKOHO- 
MCPHOCTH, 8AaTCM yCTaHaBINBaIHCbh Ha WOCTOHHHOM ypoBHe M Ha IPOTAKCHHN BCCLO ONBbITAa 
HC) H3MCHAINCh. 

OcHOBHLIC OMSITEI 10 BHACHCHHIO BIMAHNA OTPUUATCILHOM adpOHOHN3aynH Ha W3Me- 
HCHHC apTepHaIPHOTO TaBICHIIA, peoOaskl WH XpOHAKCHH B YCNOBHAX NepekpecTHOro KpOBO- 
oOpanlenHsa Gp Noctaprcrst Ha 30 Kommkax (15 ombitos) u 16 KpomHKax (8 onto). Bos- 
J\eHCTBHIO AIPONOHOB HOABCPracA TONBKO OAWH UaptTHep (AoHop), Apyroit mapTuep (pemm- 
HHeHT) OBIT H30JIMpOBaH OT HCTIOCPCACTRCHHOLO BOBACHCTBUA AaDPOHONOB HaseRannem Ha 
MOPAY 8a30MACHHOT MeTaLITaceKolH MacKn. 
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Pe3yabTaThl ONbITOB 


B pe3yaptate ombiros Obin0 ycTanoBeno, UTO B8O% CHyuaeB NHTaNAMA 
OTPHUATCIbHX AIPOHOHOB BHISM BAIA 3AaMeTHLIe CABUTM apTepiatbHoro WaB- 
WeHWA Kak y JjoHOpa, Tak MW y peuumuentos. Peobasa W3aMeHANACh B 35 % 
OULITOB, XPOHAKCHA — BO BCeX OFIbITAX. 

PaccmoTpuM onBIT, WpexctaBaennbit Ha pic. 1. Ucxoquoe aptepilaabHoe 
aplenie Kak y OHOpa, Tak H y pemumuenTa Obi10 120 mm pr. cr. Yee aepes 
10 mun. Hocme Hayala CeaHca adponwoHu3zalult y KOMKII-fonopa WaBsenne 
yBeingnsoch ma 15 MM pr. cr. OfHako aTO NoBblIMeHHe OHIO KpaTKOBpeMeH- 
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Puc. 1. H3amenenne apTepwanbHoro AaBsenlian Mp ACHCTBAIT aapo- 
NOHOB y KomIKH-foHopa (4) H Konrku-peuMmuenta (Dp). 


OTmetKa BpeMeHH i ceK. Cmpe.tka MOKasbiIBaeT MOMCHT BBELCHHA. 


HLIM MH lepsKasocn Bcero 5—7 muH. Ilocue Takoro KpaTKOBpeMeHHOrO MOBbI- 
WIeHHA faBpienne Hayano MocTelleHHo MafaTb H K KOHILy CeaHCa JOCTHTIO 
yposua 106 MM pT. cr. 

Y KoiKi-pelimnenta W3MeHeHHe apTepHasbHOoro AaBIeHHA HacTyHado 
TOKO Ha 20-ii MuHyTe ceaHca, Ipuuem Tak Ke, KAK My AoHOpa, Oba oOTMe- 
yeHa UByPasiocTb ero W3MeHenuA. Tax, na 20-i1 MHHyTe ceaHca KpoBAHoe 
TaBlenne MOBBICHIOCh Ha O MM PT. CT., HO 9TO NOBLIMeHiHe HATO AaNOCh TOMbKO 
B TeyeHie 2—3 MHH., T. e. OHO ObINO ee Ooee KPATKOBPCMeHHBHIM, UeM VY J0- 
nopa. Ilocne yKa3aHHOTO IOBLIMIeHHA HacTyHano Nayenie apTepwalbHoro 
aBAeHNA, HM K KOHIy Ceanca OHO ocTHrano yposna 110 MM pr. cr. 

Taka KapTtina (BypasHoOro W3MeHeHUA apTepHatbHOro aBeHNA B Te- 
geHie CeaHCa OTplaTeitbHOll adpouOHNsaynN Hadmoqantach B 70% OMbITOR. 
B HekoTophx ObITax [ByPasHOCTh U3sMeHeCHUA apTepHabHOrTO MaBTeHIlA 
fadmOoalach TOABKO y pelunuenta, y FoHopa HepBad dasa (KpaTKOBpemen- 
ioe NOBLIMenHe TaBIeHHA) OTCYTCTBOBaAa. 

Bropbim NokasaTeseMm PYHKUMOHAADHOTO COCTOAHHA *KUBOTHDIX CLYAIMA0 
ollpeyeseHie CyOOPANNATMOHHOH peoOasbl MH XPOHAKCHH HKPOHOMKHOM MBI. 
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PeoOasa i XponakcnA oOlpeyeraaNCh OANOBpeMeHHO Cc 3aTIHCBIO apTe- 
PHANBHOO TABACHUA TOTBKO y KpomiKon. Y Komer peobasa mw xponancna 
He ONpeenAsich. 

JKCHEPHMENTAI bbe HAG TIOLCHUA TOKasaIH, YTO OTPIIaTebIDTe a9 POHOH DI 
OTYCTINBO HW3MCHAIOT BOSOYAUMOCTh HePBUOMBIMIeCUHOTO alapata Kak y j0- 
Hopa, Tak Woy petuiminenta. Y Kpomtka-pernMunenta nabsiopaerca xapakTep- 
Han OCOOCHHOCTH B CJIBHPaX Xpolakchi, a uMeHHo Ha 10—15-it MIIITyTe ceaHca 
aIPOHOHU3aNH  MpoOUucxXonMtT 
we ykKopoyenve xponakcun, 
Kak y foHOpa, a, Haobdopor, 
yuannenite ee. Takia o6pa- 
30M, Y pelimuenra impoxB- 
JIHeTCA WByMasHoctTh B CBI- 
rax cyOopaunanionnoit xpo- 
HakCHi. 

MU3menenua aptepnastpuore 
WaBleHwA WwW Xponakcun y 
OOOHX FKUBOTHDIX, macrTyliip- 
mHe B pe3syJIbTaTe B[bIxXanua 
HOHMU3H poBaHHoro BOBYXa, 
HMeIH 3aKOHOMCDUbIN xapak- 
Tep, O4HAKO Hx aOcomwrTiple 
BeIM4GHHEI Ob =HeBeAHKH. 
ITO BOWE HOHATHO, Tak Kak 
BLIZBaTb PyHKUWOMAaT bbe 
CABUrH B 3J}0pOBOM opranli3me 
IIPHMeHACMLIMH JlO3aMH adpo- 
MOHOB He Tak JerKo. Mssecruo, 
4TO OPPeKTUBHOCTL JeiicTBIH 
adPOHOHOB Ha OpraHn3sM mpo- 
ABIAeTCA B OONPIUel crenenu 
IpH yCAOBUMN Hapyllenia ero 
Puc. 2. Wamenenne aprepnanpyoro  jtapacnua Pu3svONOrMYeCKOL HopMb. B 
IPH BREACHHIL ajtpeHaanHa y KOMIKU-Ouopa (A) CBA3M C 3TMM AIA Gompiiel 

If KOMKH-peltnninenta (£3). yOenuTeNbHOCTI. Nawiitx BbIK 
BOOB ObINO Mponeneno ere 
{4 onuitos, 13 nx 5 KoNTpoub- 
HBX HY ¢ HCKYCCTBEHHBIM Hapyllewiicm ypOBHA apTepuanbnoro jaBrenna. 

PakTOpoOM, BHIZLIBAIOMIUM MOBLIMeHHe apTepHasbuoro JaBIIeCHHA, CLYKMI 
a/[PpeHaMH, KOTOPLIM BBOAMICA +#KUBOTHOMY H3 pacyeta 0.025 ma na 1 Kr Beca. 
JKUBOTHEIM MPOH3BOAMIach OlepaliA Tepekpectnoro KpoBooOpamennaA nH 
yepes 20—30 min. mocae onepamin *KUBOTHOMY-LOHOPyY BHYTPHMDbULeYHO 
BBOAMICH aylpenasmin. Baenenie apenayina MriuoBenHo BbI3ghIBAaIO H3Me- 
HeHHe YpOBHA apTeplasbuoro JaBACHHA y OOOUX FKIBOTHBIX. 

Ha pic. 2 peqctapnena nan6once TuMMGWHAaH KpuBad NW3MeHeHHA aprTe- 
puaibuoro faprenita. Y Wouopa (pic. 2, A) ucxonnasg penuunna apTeplaJb- 
Horo aBIeHHA, KaK WpaBlto, cooTsercTBoBana 110—120 mm pr. ct. Mnner- 
QUA aflpenarniia BwIsbIBaIa yBelMyeHie Japnenus na 60—75 mm pr. cr. 
Aptepiiaibioe jlaBlenne y +KNBOTHOTO-pemntuenta pH 98TOM TakKe 
PeskO H3MCHANOCh, MH OTH H3MeHeHNA BO BCeX ONDITaxX uMeIH By pasublii 
xapaktep (puc. 2, 5). 

Ilepsan casa Bbipaskanach B yMelbuleHHM apnea Ha 15—20 uM pT. cr. 
¢ MocHeqyIoOWuM ero yReanveniem (Bo BTOpyi da3sy) Ha 30—50 mo pr. cr. 





OGOo3sHaveHHA Te Ke, YTO Ha pue. 1. 
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PaccMOTpHM Tellepb, KaK H3MCHANCA YPOBeHb apTepHaabHOrO MaBuenna 
y oOouxX #KMBOTHHIX IPH BBeeEHHM TOI we WO3bl aypenasuHa Ha oue peil- 
CTBHA adPOHOHOB OTPHMAaTeIbHOrO 3BHaka. 

YcuAOBUA MpoBesenuA OMbITOB ObINM Te +e, apeHaJIMH BBOJWJICA MKMBOT- 
HOMYy-OHOpy B KOHTe CeaHcCa adponoHnnsannun. B otnx ombitax BBenenne 
allpenaluna BEIZbIBaIO y FOHOpa MOBEILIeHHe apTepHaIbHOrO TaBeHHA BCerO 
mMwWb Ha 15—20 MM pt. cT., T. e. Ha 40—90 MM MeHDbIIIe, UeM B ONEITAX 6e3 


OUT EITT robresyt OREASORISORGSALREARAASSOAL ALLS AGERER OSES £ADDSSs LOST TASES T TELSRECALEEALILSLIE DT 





Puc. 3. Usmenenne apTeprasbuoro AaBJcHiA Up BBeyCHUH 
apehaninna na doue AelicTBUA adpOHOHOB Y KOLIKH-f0- 
Hopa (A) H kKomuKkKnH-pemmonenta (Bb). 


OO6o3HaueHIA Te Ke, ATO Ha puc. 1. 


aJPOHOHHBanHH (puc. 3, cl). Y pewiumHeHta BO BpeMA CealiCa avpOlOHH3allHy 
JleHCTBHe allpeHaniiva BEIZELIBAaIO Take MeHee 3aMeTHbe caBurH. Tak, yMeHb- 
WeHhe WaBeHniA MpOUCXOAWIO TOABKO Ha O—8 MM YT. CT. C MoOCcIeMYIONUIM 
ero TropbimiennemM Ha 10—15 mM pr. ct. (puc. 3, 6). Takum o6pa30m, mpu 
HApyWcHnn MUZNONOrUYeECKOH HOPMB] apTepHaJbHOTO JaBAeHIA yY +KIBOTHBIX 
B ONbITaxX C TepekpeCTHLIM KpoOBOOOpallleHlieMm BeCbMa U4CTKO TIPOABIAeTCH 
HOPMaJH3ylollee WelicTBNe aspoOHOHOB, KaK Y WOHOPa, KOTOPHIM Hellocpey- 
CTBCHHO JIDINAa UOHH3NPOBAHHbIM BO3/yXOM, TaK H y pelllimuenta, T. e. 
y ?KHBOTHOTO, KOTOPOe ObINO U3O0JINPOBaHO OT HelocpeycTBenHoro Bosell- 
CTBHA aVPOHOHOB HU UMeNO CBA3b C +KHBOTHBIM-TOHOPOM TOAbKO 4CPe3 KPOBb. 

MynkuWNOnaTbuble CABUrN, HaOmOAAaeMbie y *KUBOTHOrO-oOHOpa ApH BABI- 
XaHHM HOHH3UPOBaHHOrO BOsyxa, HACTyMaLT, BEPOHTHO, B NepRyl Ouepelb 
B pe3syJbTaTe pasaparkeniA HIN TO Kpaiineli Mepe NOBDIMNeHHA BOSOYIUMOCTH 
YVBCTBUTeIPHDIX OKOHYAINTT MeHTPOCTPeMUTeCAbHEIX BONOKOM, TWpOXOJ,AMLIX 
B JePOunblxX BeTBAX OyHKYaIOULNx Neppos. Bosnnkaomne Mp ITOM HM- 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Alb A. M. Cropoéceamoea 





UyIbCH HallpaBIATCH K HEPBHBIM IeHTpaM, HW3MeHAA UX PYNKWMOHATbHOe 
cOCTOAHIIe, a Yepe3s HUX B NOpAAKe cyOopANHait OKasbIBaloT BIIMANMe VM Ha 
PasMIUNble OPLaHbl MW CHUCTeMBI OPranu3Ma, B YAaCTHOCTH Ha padoTy cepyeqHo- 
cocyqlcToH cHcTeMbl. OgHakO 9THM, Y4NCTO pedNeKTOPHbIM, MeXaHH3MOM 
HeIh3H OObACHUTh Te MYHKUNOHAIbHbIe M3MeHEHMA, KOTOPble wacTyMatwrT 
y *KIIBOTHOTO-pemunnenta. HecomHeHHO, adpOHOHL! Bo3TeiicTBytOT Ha Opra- 
HH3M TYMOPaJIbHBIM, Aa BO3MO%KHO, HM ITCKTPOLyMOPaIbUbIM WyTeM. 

VManectHo, uTo usHomormuecKoe elicCTBMe adPOMOHOB BeCbMa MHOLO- 
cTOponnee. OHO CKa3blBaeTCAH Ha pAe PYHKMMM OTAeAbHBIX OPranoB MM CCTeM 
opranoB uemoBeka um *uBOTHOrO. [ip BaAbIxaHHM adpoMoHOB MpoucxosAT 
TaksKe W3MeHeHHA pAa OMOXMMMGeCKHX WM (U3HKO-XHMHMYeCKHX pceaKuit 
(Bacnabes u Toapyen6epr, 1934; Jlanya-I'mas, 1934; Wpanos, 1939; HKa- 
MeHeB, 1939; Bymatos, 1951; Nielsen a. Harper, 1954; Worden, 1954, Korn- 
blueh a. Griffin, 1955; Hicks, 1956). 

B reyeite CeaHca adponHoHu3zanun oOpasylomuecd IpomyKTH THX peaKuuil 
yepe3 KPOBb OT *KHBOTHOTO-OHOpa MOCTyMawT K PpelMMMeHTy, BHI3bIBAe 
y Hero @yHKUMOHAIbHble cyBUuru. Takum o6pa30M, HaOmioqaemble B HaUIux 
OUbITAX H3MCHCHHAH apTepWasbHOrO WaBeHuA WM XpoHaKcHUM y *KMBoOTHOLO- 
pellMmteHTa MOM ObITh BLIZBAHEI He ped.1eKTOPHLIM MyTem, a Yepe3 KpoBb, 
T. €. TYMOPANbHbIM MIM TyMopalbuo-pepaekTopHbim Mytem. Ecrectsenno, 
Kak MH CUeqOBalO OMMPaTb, aIPOHOHbI euCcTByIOT Ha OpraHi3M, Wooono 
BCeM JO CHX IIOP U3y4eHHbIM MuUsH4eCKHM MakTOpaM, HepBHO-ryMOpaJIbHbIM 
IIH CTYMOpPaJIbHO-HeEPBHBIM IyTeM. 

Ha oTo yKa3blBall Take B cBoew MoHorpadun JI. JI. Bacuupes (Bacuancs, 
1953). 

AHaI3HpyA Hall OUBITH, MOHO CKa3aTb, UTO MePBU4YHbIM «MyCKOBbIM» 
3BeHOM B Me€XaHW3Me BO3eCHCTBUA aspononoB OymeT pedleKkTopHoe 3Beno. 
BropuuHbiM ABIAeTCA TyYMOPalbHOe 3BeHO, T. €. KPOBb C MMCIONIUMUCA B Hell 
pa3sIM4HbIMH IUpowykTaMa OWOXUMMYeCKUX MH UsHKO-XHMM4eCKHX IMpespa- 
THe HI, 

MoskHo YMaTb, 4TO B YCIOBUAX WeOCTHOCTH HepBHEIX MyTeil H3MeneHuA 
(ycumeHie Hin octaOnmeHHe) aTHX OMOXHMM4YeCKHX HM DuUsMKO-XHMMdIeCKAX 
peakynil B OpraHW3Me HacTylaloT NOM BAUAHMeM HCPBHEIX MMIMyAbCos, Myy- 
NWIX 13 LCHTpaslbHOH HepBHO CHCTeMBI B MOpARKe cyOopyMnaluu K COOTBeT- 
CTBYIONLUM OpraHaM I TKaHAM. 

Bo3HikaectT BOUpOc, a MOryT JM adPOMOHEI OKA3ZbIBATL BO3elCTBHe Ha 
PYHKUMNOHALBHOe COCTOHHMe OpraHi3Ma Ip BHIKAIOUeIIMIM HepBos, wyounx 
C [hXaTeIbHEIX MyTteit? VU3pecruo, furo UMMyAbCH, BOZHMKalONtNe B perelto- 
pax MerkKuX, Mepeqaiwrca B ILeHTpaNbHy!lO HepBuylO CHCTeMy B OCIIOBHOM 
110 BO.LOKHaM OnyKaronero HepBa. Mcxoyqa u3 3TOrO, MBI UM MocTaBHAA eb 
BTOPOH YacTH paOOTl BHIACHUTb, KAaK BAMHCT WMOHM3MpOBAHUL BOsmyX ma 
(PYUKTMOHAIbHOe COCTOAHMe OpraHi3Ma Ip ByCTOpOoHHeil MepepesKe Je- 
rOunblxX BeTBell Ory#yalomux HepBos. Padora Mposoyzutach Ha KomKAX 
B YCIOBUAX OMBITOB C MepekpecTHhIM KpoBooOpamennem. Uepes LO—15 mua. 
Mocie olepalun WepekpecTuoro KpoBoobpalleHuA MponsBOMMIach Mepepeska 
WpaBoil BeTBU OyKaoulero HepBa y WoHopa HM y penumuenta. Baroromia 
BbI3ZbIBaIa y OOOWX +KUBOTHEIX CHadala He3sakonomMepHble KomwedanuA apTe- 
piiatbHoro faBleuna. Uepes 20—30 Muu. qaBleHue ycTanaBlIuBanoce Ha 
ILOCTOAHHOM, He3Ha4HTeIbHO MWoBbimeHHOM yposHe. Ilocne sToro mpou3B0- 
jIilach Mepepeska JeBbIX BeTBell ONyAalomero HepBa y OOOMX *KABOTHBIX. 

J\ByCTOPOHHAA BarOTOMUA BLIBEBala 3HauHTeAbHble CBU apTepMasb- 
H10ro JaBnenuA B CTOpONHy ero Hopymenua Ha 20—25 mou pr. cr. y odOonx 
KUBOTHHIX. B KOHTPONbHEIX OMbITAX apTepHalbHoe JaBMenne eprkaocb 
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ia 3TOM IOBHIMeHHOM ypoBHe B TeyeHHe 2—3 uacoB 6e3 OcoOHX H3aMeHeHHH. 
Bcero 6nI10 MpoBeyzeHo 7 KOHTPONbHEIX OLBITOB. 

OuHTOB C BILLXaHHeM HOHH3MpoBaHHoro Boszyxa OHIO UpoBeyeno 10. 

Hakue se U3MeHeHUA apTepwasbHOoro AaBeHuA HaOIOMAaNMCh y BaroTo- 
MMpOBAHHHIX *KHBOTHHIX B TeyeHHe CeaHca aspoMonusanun? Kak BUAHO U3 
onc. 4, y *KMBOTHOFO-OHOpa M3MeHeHMA apTepMabHOrO JaBeHuA HACTYUMAM 
rombko Ha 60—65-% munyTe ceaHca aspononusanuu. B 69% ombITOB 9TH 
A3MCHeCHHA HOCHIM ABHO BbIpaKeHHHH WByPa3sHbld XapakTep, CHadala He- 
3HAYUTebHOe MOBLIMeHve, a 3aTeM MocTellesHoe cHu7KeHHe. OcobeHHO 3a- 
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Puc. 4. A3menenne apTepuasbHOro AaBeHHA Ip BAH XaHHH adpoOHOHOB 
ocze IBYCTOPOHHeEM BarOTOMHM AbIXaTeAbHbIX wyTel y KouwKH-oHOpa (A) 
M KOWKH-pemunuenta (Bb). 


O6o03HaqeHHA Te Ke, ITO Ha pue. |. 


MeTHOe YMeHbIeHHe apTepHalbHOro WaBJeHHA OTMeUAaOCh Tepes 80—85 MHH. 
OT Hauawa ceanca aspononusanuu. Y *KUBOTHOTO-peluluenta XapakTep U3Me- 
HeHHH apTepwaubHOrO aBNeHwA B TeweHMe ceaHca adponvoHHsalnu OI 
TOT #Ke, UTO M Y WOHOpPa, OMHAKO OTM CABUTH 6EIIM MeHee BEIpPaKeHH. Tak, 
KPaTKOBPeMeHHOe NOBHMeHHe apTepHaibHoro WaBeHHA y penuluenta OLII0 
BeCbMa He3sHaunTerbHOoe, a B 00% ONHITOB COBCeEM OTCYTCTBOBAaIO. 

Ha ocHoBaHUu 3TO CepuH ONHITOB MO?KHO CKa3zaTb, UTO ADPOMOHHL OKaabl- 
BaloT BOSTeHCTBHe Ha PYHKUMOHAIbHOe COCTOAHMe OPraH3Ma M MOCIe BHKIIO- 
YeHHA OCHOBHOTO ped@AeKTOPHOrO UyTH, MyyMlero C MerkKux, T. &. MocHe Ba- 
rotomun. Dakt Pu3sKOMOrMueCKOrO BO3AeEHCTBUA adPOMOHOB B 9TOM CJlyyae 
MO}KHO OObACHUTh, BEPOATHO, B OCHOBHOM TeM, 4TO Ip BAL XaHHU adponoHbl 
OKa3HBalOT IIpAMOe BOZAeHCTBMe Ha KPOBb, H3MeHAA B MepBylO Ovepeb ee 
*UZUKO-XMMUYeCKHe CBOMCTBA. Jiamee, UW3MeHeHHaAA B CBOHX deKTPHYeCKMX 
CBOHCTBAaX KDPOBb IPHXOAMT B HHTMMHOe CONUpHKOCHOBeHMe C OMBIBAeCMBIMH 
elo TKAHAMHM HM OpraHaMH, OKa3sblBad Ha HUX BTOPMuHOe BosMeHCTBHe, B pe- 
3yIbTaTe wero DpoucxogaT PyHkWMoHabHble CABUIM B OpraHu3Me. 

IIpasoMepHocTb Hallero paccy*eHuA O HellocpefCTBeEHHOM BO3STeMCTBUA 
ADPOMOHOB Ha KPOBb MO?KeT OLITh OKOHYATeENBHO pelleHa B YCHOBHAX OMHITOB 
Ha JKUBOTHEIX C TONHO WeHepBalueli Bcex pedpIeKTOPHEIX BeTBeH, MymINx 
Kak OT BepXHMX [LIxaTeIbHBIX HyTel, Tak H C MerouHoro alillapata. OnHako 
yike a priori MO#KHO CKa3aTb, ITO Te OKOHYAHUNA TCHTPOCTPeCMUTCABHBIX HEPB- 
HBIX BOJIOKOH, KOTOPHIe 3aOKeHbI B CTEHKAX BEPXHUX [bIXaTeIbHbIX lyTen, 
BpAN mH OyAyT pearupoBaThb Ha j{eHCTBHe HOHM38HPOBaHHOTO BOsAyXxXa. 


97. Tpynbt Huctutyta dusvosiorun, tT. VIE 
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CumMiaTnyeckie BOOKHA JerOuHOro allapaTa, 1O MHeHHIO pxAja aBTOpo! 
MrpatoT B OCHOBHOM ajjallTalWOHHO-Tpomuyeckyl0 POAb M MOITOMY B TerouHc 
pe@ieKTOPHOM MeXxaHH3Me BO3TeliCTBUA aJPOHOHOB MOLryT IIpHHMMAaTb JMU 
BeCbMa He3HauMTeIbHOe yuacTie. 


Bprsoypi 


1. B ycnosuax onpitos ¢ lepekpecTHEIM KposooOpallenvem IIpu BAbIxXann 
HOHUSHPOBAHHOrO BOsAyXa TONBKO #KMBOTHBIM-OHOpOM dyHKIMOHaNbHubl 
CHBUIH HaCTyMaloT Kak y MOHOPa, Tak HM y peluMuuenta. 

2. AdpoHOHEI OKa3biBalT BoOsselicTBMe Ha MYHKUMOHAIbHOe COCTOAIIM 
OpraHH3Ma B YCNOBUAX OMBITOB C MepeKpecTHLIM KpoBooOpameHnem u Moca 
BarOTOMUH J{bIXAaTeCJbHBIX Tyrell. 

3. JleiictrBue aspovonoB Ha opraHu3M IIpOMCXOAHT He TOJbLKO HepBHO 
PYMOPaJIbHBIM IfyTe€M; BEPOATHO, aIPOMOHHI OKasbIBalIOT UpHMoe BOsTelCTBU 
Ha KPOBb, H3MeHAA B WepBylo Ovepelb ee PU3NKO-XUMM4ECKHE CBOlICTBA, T. e 
CyusecTByeT M JIeKTPO-ryMOpalIbHbIit MyTb. 
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AKAMEMAUA HAYHR CCCP 
TPYIbI MHCTUTYTA OU3HMOJIO“NM um. WM. I. MABJIOBA, rt. VIII, 1959 


BIIMAHHE JWMdTAJIAMMAHOMETHOI-KOOEMHA 
HA YCJIOBHOPE®JIEKTOPHY!0 JEATEJIBHOCTb COBAK 


T. M. KRYYTEPEHKO 


(JlaSopatopua apMakoNOrAHH WesTpalbHow HepBHOM CHCTeMEI. 3anenyionmit — 
r. WM. Wobxnanno) 


Vis semects, Bso3soyxqalwmlux MeHTpalibHylo HepBHylO cuicTemy, Do 4a- 
cTtoTe M pacIipoctpanHeHHocTH NpumMeHeHuA KOdewH 3aHWMaeT MepBoe MeCTO.: 
Boabmoe KouMueCTBO Hay4HHX UCCHeyqoBaHHi MO M3sy4eHHiIo BAMAHMA ero 
Ha yCHOBHOped@MeKTOPHY!O eATeAbHOCTS BLIMIO u3 MadoparopHi VM. Il. Mas- 
mopa WM ero MKOAH. 

VisnickaHusi HOBHIX UpellapaToB rpylub KodewHa B HacTOAee BpeMA 
upusenu K cuntTesy B JlaSopaTopun TerTepomMKuMyeCKHX coenMHeHHi 
BHUXOU (Tonosunackan u Uaman, 1952) Hosoro upetapata 8-qMaTHAaMu- 
HOMeTHJI-Komeuua. . 

Sanayeit Hamel padoTH 60 MsydeHve BIUAHUA 8-{HOTHIAMMHOMeTHI-KO- 
denna (2aMK) Ha yCLOBHOpedAeKTOPHYIO JeATeMbHOCTL. OULITH NPOBOAMANCh 
110 MeTOZHKe YCNOBHEIX NMIMeBHX CIIOHHEIX pedueKcos Ha 0 cobaKax. Y J Co- 
6ak THM HepBHOM CHCTeMHI UpesBaputeibHo ObIn ompefenen. CoOaxa Asort 
Silla WpescTaBUuTeeM CUIbHOM BapHanuu cnaboro Tuna, Du6pa — upomery- 
TOYHOTO THIa (paskparxKHTeIbHH Mpomecc cpefHel CHIE) U AmkKa — CHJIb- 
Horo, ypaBHoBemeHHoro Tula. Y yByx cobax — Mapcnka uw Onana coeqnany- 
HOrO OUpeskeieHua TUMa HepBHO CuCTeMHI He MpoBogunoch. Y Bcex cobak 
OLIIH BEIPAOOTAHH YCAOBHbIe pePIeKCH Ha UATh DOMOKUTENLHHX pas_parKn- 
releii HM OMMH TOPMO3HOM, KOTOPLie IPUMeCHANMCh B CTepeOTUNHOM DopayKe. 

OnHTH C BBeeHHeM BelleCTBAa CTABMIMCh He walle, YEM pas B Heep. 
BemlectBo BBOMMIOCh MOA KO*KY B BOLHOM pactTBope 3a 30—40 MuH. Jo OEITa. 
TlaamK vccnepospanca B fosax 1, 5, 10, 25 u 50 mr/kr. ua cpapHutenbHon 
XapaKTepHCTUKU ero HM KodbenHa OMHOBPeMeHHO OHIO UCCIe_OBaHO BAMA 
Ha yCHOBHOpedmeKTOpHyl0 AeATeNbHOCTh KodenH-Geuso0aTa waTpuxA. Tak 
Kak cofepmKanve Kopenna B W9amKe coctaBuseT 69%, a B KOenH-OeH30aTe 
HaTpua — 38%, TO DocnequMi Gpauca B 1.7 pasa O6NbIIMX WO3ax, 4eM 
jaamK. Takum oOpasom, kKodenH-6eH30aT HaTpMA WccleqoBatcA B fo3ax 
1.7, 8.5, 17, 42.5, 85 mr/kr. 

JleiictBue o60nxX BelecTB Ha yCIOBHOpe@MeEKTOPHY!O JeATeIbHOCTh CpaB- 
HMBalOCh Kak IO H3Me€HeHHIO BEJM4YMH YCJIOBHEIX pedJeKCOB Ha OTeUbHEIE 
pasipaxxuTeIH, Tak M 10 U3MeHeHHIO CYMMBI YCIOBHHIX pe@eKCOB 3a OMEIT. 
B wocuweqHem ciyuae CyMMa yCHOBHEIX pedueKcOB HakaHyHe OUHTa Dpi- 
HuMasacb 3a 100, a BemmunHa ce B TeHb BBeJeCHHA BellecTBa BbIpaKalach 
B IpomeHTaX UO OTHOMeHMIO K OULITy HakaHyHe. | 
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T. M. Ryuepenxo 


OnbiTbl C JHOTHIAaMMHOMeTHA-KOMenHOM (79aMk) 


JigamK B Jose 1 mr/xEr 


y co6axu A30T He U3MeHHA BeIMUMHEI yCIOBHBIX 


peduekcos, a B 03e 2 Mr/KT BBIZbIBA NOBLIMeHWe CYMMbI yCAOBHHIX pedilek- 
cop Ha 16 1 33%. Y co6baxn Amka pu nose 1 mr/Kr oTMeyanoch DoBbmenne 


130 | 





47 49 52 54 S56 58 &0 


V3smeneuuve yCJOBHOTO C.I0- 
HOOTAcIeHHA yY coOakH Ona. 


I — nog BIINAHMeM Kod@enn-6eCH30- 
ata HaTpHA (17 Mr/Kr); IJ — now 
BJIMAHHEM [MeTHJIaMuHOMeTHJI-KO- 
@enua (10mr/uHr). To ocu adcyucc— 
HOMEpa OIIBITOB; no Ocu opdunHam— 
CYMMa DONOHKNTeNIbDHDIX YCJIOBHDIX 
pe@mexcosw (B We. rk). 


BeEJIMYMHEI YyCOBHEIX pedsekcos na 7 u 10%, 
a y coOak Mapcur, [n6pa wu Onan ono pocturano 
18.4, 20.1 u 30%. Uostimenne pedsexcos mpu 
ITOH jose HacTyNaso Ha BCe pas paxKuTeIN 1 
epKalOch TOMbKO B ]eHb BBeeHUA. 

Or 5 mr/xr y Bcex Co6ak HMeOCL 4eTKOe yBe- 
M4eHMe YCHOBHEIX pedueKcoB Ha BCe Tos0KH- 
TCUbHHe YCHOBHBIe pa3sparkKUTeIN, HO OTHOCH- 
TeIbHO Oonbme Ha cuabbe. Bennunna ToBLIUeHHA 
coctaBiaAna 20—80%. Hocnenyromue 2—3 HA 
ocie BBeeHHA BelecTBA BeIMYNHAa pedeKcos 
ocTaBasach yBeanueHHol. Jina UlmocTpanun 
UPWBOAATCA OMBITHE Ha cobake Tn6pa (Tabs. 1). 

VMsmenenua auddepenyuposKu mocne 1 u 5 
Mr/Kr j{9€aMKa He HOCHIM WOCTOAHHOTO xXapak- 
Tepa. 

Ilocne sBefenua ypsvamKa B pose 10 mr/xr, 


Kak HW pw 9 Mr/Kr, CYMM& YCIOBHEIX pedeK- 
COB BO3pacTalia B JleHb IPHMeHeHHA BelMlecTBa, 
a TaKoKe B Tocuenyrmme 2—4 HA (cM. pucyHok). JIuddepennuposKra 
BOTMX ONBITAX yyulalach MIM 3a C4ueT YMCHbUICHHA CMIOHOOTZeIeHMA Ha 
WHUPPepeHUMpOBOYHEIM pasyparkUTelb, WAM 3a cueT DOBMMeHMA CAIOHOOT- 
HeeHiA Ha pas paxvTentb accOWMMpoBaHHoONM aps#. 


TABJIMIJA 1 
Msmenenne ycuioByHnix peduexcos y co6aku TI'mOpa uopn jose zvamKa 5 Mr/Kr 





Beduunna CULOHOOTIEICHHA (B el. WK.) 























onHtT Ne 
Ycuopune pasipamuTenn ——= = —S Se — 

| 421 422 423 494 425 426 427 

| 
OBONOK )-5, % s-Sy. 44 3.6 an 2 Sate Bx 25 35 70 80 4A 36 
DET. gece” heehee: we, he eee at, donna 33 36 49 46 30 26 
TOR ow eA we 17 4 17 24 12 17 
CROT® ci OS eet, ws. bee eo at 14 25 18 29 33 
ONE. wei Peni oP eats ig he cm 25 30 36 34 30 31 
HOWOMS. «2. 02a ty Sue. w een GRR 48 33 Ab 54 AD 26 

CyMMa yCJIOBHBIX Nowomn- 

TCJIbHBIX pedsJeKCOB . . 158 148 |} 229 | 226 | 232 } 178 | 152 


IIpu 25 mr/kr yaamMKa pedsekchl Tome ToBpbmamch. Y Aszo0Ta B Jeb BBe- 
HleHUsA BeMeCTBa BeEMGnNHA pepbweKCOB He U3MeCHUIacb, a Ha CHeELYIOMIMM eHb 
NOBLICHIacb Ha 81% uw BOsBpATHIACch BMocIeLywuNe JHU K MCXOHOMY yPOBHN. 
Y Amn pedrekchl Dosimanuch B TeyveHve 2 WHE, HO MeHbIe, YeM MoCcZe 
10 mr/xr. Y Mapcnka u Onana cymMa pediekcos Uo cpaBHennio c mpeymect- 
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SYIOMIIM OMHITHBIM AHEM TWOBBICHTACh Ha 50—60% mu BosBpaTHach K HOpMe 
locue D—6 aneit. [pm stoi qose pedrekcht yBeaH4nBadncr Ha BCe YCJOBHBIe 
pasnpakutein. J{udpepenuuposKa y mByx codak — AMKH u Asota yay4- 
tamach wy AByx — Onana mw Mapcuna pacTOpMaxKUBatach. 

Hau6oupmeit 030 JaaMKa, KOTOpad HaMil wccaeqoBanach, 6nino 00 mr /KI. 
Y cobaxn Aso0Ta Tocnze BBefeHvA ce HaOmioMaloch cHMKeHMe ped.1eKCOB 
Ha CHIbHbIe u crabble pas payKuTemH. Ha cuepyiomuit qeHb UCXOAHEIM yC1OB- 
HOpePUeKTOPHHM POH WOTHOCTHWO socctanosnaca. Y AmKH pedseKchl CHH- 
31LIMCb Jb Ha 3BOHOK, He W3MeHWMCb Ha UlyM HW TOH Ht TOBLICHHCh Ha CBT. 
Y Onama B eHb BBeJeCHHA W9aMKa YC-IOBHbIC perekch Ha BCe pas paxKuTesH 
yBeINUNICb, HO MeHbINe, eM pH MpesbiyMUx Wosax. Ha cneqyomult eHb 
RUROTHOS He C10 NIM B KaMepe, HM y Hero OTMedasOCh CHUKeHHe pedJeKCoB. 
Ha oTpyyaTenbHblii paslpaxiterbh BeaudnHa CIOHOOTMIeIeHHA y BCeX 7KH- 
BOTHBIX yBCJIM4NBalach. 

V3 Bruien3n0xeHHoro BUHO, UTO fo3a TeaMKa 4 mr/Kr y HeKOTOpHX 
co6ak BH3bIBaa CABUrH B yCHOBHOpePAeKTOPHOH eATeMPHOCTH, Y I pyrux 
OH OLLIM BbIPAKeHbI He3HAYMTeAbHO MIM WOTHOCTHIO oTcyTcTBOBaNH. Cypirn 
HaOllolalich TOIbKO B JeHb BBeeCHMA BemlecTBa. Cymmapubli appekt 
MONOJKUTCABHNIX pedsekcon HawOomee OTYETAMBO Bo3spacTall Upu Wosax 
5 4 10 mr/kKr, cilayad 3aTem WocTeneHHo B TedqeHIte 2—5 cyrox. Bsejenne 
ylaaMKka B 7{03e 95 mr/Kr Tome COmpoBowkpaloch MOBLITNeCHHEM yCOBHEIX 
pedseKkcoB, OHako He y BCex coOak OHO ObLTO BEICOKUM, a THocse 90 mr /KY 
ylgaMKa HacTyliasl Cpbip yCOBHOpePUeKTOPHOM eATeAbHOCTH, HHTCHCHBHOCTb 
H TIyOuHa KOTOPOLO HaXOMWIMCh B 3aBHCHMOCTIT OF THMOMOTIGeECKUX OCObeH- 
HOCTeH HepBHOH CHCTeMBI co6Oak. AapakTep W3MeHeHuA nude penIh poBKU 
upu 1—5 mr/Kr He OTMMYAICA MOCTOAHCTBOM, nupu 10 mr/Kr ona yatyuimlartach, 
a mpi yosax 25 4 90 Mr/kr yxyAmatace. 


Onpirbl c KodenH-GeHs0aTOM HaTpHA 


Tlocue ppejenna 1.7 mr/Kr KodenH-GeH30aTa HaTpHA BeTHYMHA pedsleKCoB 
y coOak CiMKallacb Ha BCe pasqparxKuTeiH, HO Sompme Ha crabble, B JIeHb 
BBCCHHA MH Ha Ce YIOUNIL WeUb. Ip yose 8.5 mr/Kr BemHanHa pedmeKcos 
y Mapcuka ve Mesa AcHoro caBura, ¥Y A30tTa B OMHOM OUbITe CyMMapHbIili 
appekT He MCHAJICA, HO pedsekc Ha CBeT yBeUM4MICA BABOE, a B Wpyrom — 
Ha BCe YCUOBUbIe pas_pakKUTeIM CLOHOOTACIEHME Tonususo0ch. Pedlekch 
OCTAaBANHCh CHIVKEHHEIMH H B Tocwzesyouue {—2 nna. Y Amu mocae oto 
Nosh Koenta pepAeKCh! NOBHIUNATINCh Ha 22 vy 26% wa BCe pasipaxKuTednH, 
HO OTHOCHTCIbHO Oonbme Ha cabbie (IIYM, cper), a y [u6ppt Gorbme Ha CHIb- 
HDi pasqpaxkuTeJb (3BoHOK). CmtoHooTfemeHne Ha nude peHLH poBoun elit 
curnan y Asota u AMIkit We MeHATOCb, ¥ [u6ppl yMeHpmasocb, y Mapcika 
yBeanunpasoch. /lo3a (7 ur/Kr BEigpBasa y Bcex coOak NoBblimlenve BETHIMHL 
pedekcon, 3a HCKTIO“eHHeM Azota, y KoTOpOrO pedseKCH He MOBPINIATNCH, 
a Ha 3BOHOK HMewoch Make MOH KeEHHE yc1oBnopepsekTopHoro apmekra. 
Bo scex ciyyatx B Mocwexyiouie AWN CyMMa pediekcoB yMeHbiialach. 
Ha pucyHke MpHBOANTCA OBIT C WaHHoi Wos0ii Ha cobaKe Onam. 

Vismenenua co cTOpoHL! AuddepeniupoBpownoro TOPMO?KEHHA Up jose 
147 mr/Kr KodewH-OeH30aTa HaTpHA Oni caenyrommue: y A3ora Mapcnka 
cnronooTmeneHve Ha qudpepeniMpoBOdHLit paskpakuTetb He MeCHAJLOCh, 
a y Onana un AmIKH OHO yBeaHuMBaslocn. B nose 42.5 mr/Kr KodeuH-Gen30aT 
waTpiAl We MOBIMAL Ha BeHdHHy peduekcos y codaKu Mapcuka, BbIsbBal 
nopiiuienve pepuexcop y AsoTa H Onana HW cHuKeHHe peduekcos y AMIKH. 
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Msmenenue cyMMbI ycu10BHEIX pepiekcoB B Mponentax oT BeNWYMHH B KOHT OJIbE 


(qaamMkKa) H KOeHH-0eH30 
Homeun-6. u., 





Heamn, 1 mr/ur a cerns Jloamn, 5 mr/Hr 85 Mrvfitn 
Huimuyna eee 
coOakn : 
BHCHb Ha culemyo-| BpeHb |Hacnenyw-| 2p WeHb (Ha CJlemyi-| B DeHb |Ha caer 
BREQCHUA | UH ReHB | BRepenna | wu eHb BBCWeHHA | UM AeHb] BBeReHMA | UMA Te 
A3soT .. , 0.0 —5.6 —50.0 —16.1 +59.3 +41.8 + 7.4 — 7. 
Alka ., +10.0 +9.5 + 2.8 — 3.8 +31.4 +-25.9 +26.7 +14, 
Mapcar ., +20,1 —7.2 —20,4 — {.2 +81.1 +32.8 + 0.6 — 6. 
Onan. ., +-30.6 —.7 —27.2 — 6.2 -+36.7 0.0 +25.2 —15. 
TnOpa .. +18.4 0 —20.6 +. 4,4 +68,7 +74,.8 +-11.2 — 0 


IipumMeqaunuan. Snax naw — I1OBBIMIGHHe, mUNYC — HOHMKeHHe BeBUMHE yc 


Ha cnegzyromnit WeHb pePreKcH Onin HuKe HOPMBbI y Tpex coOak, 3a UCKIIIO- 
weHvem AMIKN, y KOTOporo OHM HOBEIManncp. /lu@depenuuposKa upn droit 
103e BO BCeX OMITax pacTopManuBanach. Iocne BBeeHHA KOdenH-Oen30aTa 
HaTpuA B ose 85 mr/Kr y Tpex cobak (Asot, Amka, Ona) HaOaofanocn 
Hapymenue ycroBpHopepileKtopHoit AeaTeIbHocTH. YcHoBHbIe pepreKcH CHU- 
KAIHCh, MH, KPOMe TOTO, HMeNCA OTKAZ OT KOpMa. 

U3 nonyyeunoro OKCHEPHMCHTAIBHOTO MaTepHala BUHO, 4TO KomenH- 
OeHs0aT HaTpnaA HaunHaa c o3b 8.5 Mr/kr noBHIMan pedaexcu. Ipn 17 mr/xr 
yBeluieHne pediekcosp y cobax (3a uckI0"eHHeM Asota) 6bI0 BHIpaKeno 
OobuIe, HO Ha CIETYIOMMUM €Hb HUMeIOCh BO BCeX CIydaAx CHWKeHMe CYMMEI 
pepaexcos. Or 42.5 mr/kr umenocn HapymeHue ycioBHopepieKTopHo pea- 
TOIbHOCTH y AByX coOak, a up yose 85 mr/xr — y Tpex co6ak. 


JaknI0yenne 


Bce nonyyenuile nanHste HO3BONAIOT ChelaTb-3aKmo4GenHe o TOM, 4TO 
AMSTUIAMMHOMeTHN-KOeuH BAMAeT Ha YCIOBHOpe@IeEKTOPAY!O JeATeIBHOCTE 
NofqooHO Kodenny. Iocae preneuna 1, 5, 10 w 25 mr/kr pemectra YCIOBHEIe 
pe@lekch ToBhmancs, upuiem oOHapyRUBaIMCh ypaBHuTenbune la pa- 
AOKCAIbHBIe OTHOMEHUA Ha BEICOKOM ypoBHe. TombKo no3a 50 mr/xr sBur3ui- 
Bala KpaTKOBpeMeHHoe Hapymenne yCloBHoped@iekTopHok eatenpHocru. 

IIpu cpapneuun aKkBuBaneHTHttx 403 A9aMKa HW KodenH-Oen30aTa HaTpuA 
(ra6n. 2) Bunna gerkan pa3sHina B MHTCHCHBHOCTH, TAuTeABHOCTH 4 ray6uuHe 
BHISHIBACMEIX CABUroB. IIpu qosax 5, 10 w 25 Mr/KT W9aMK NOBEIMAa BeIMYMHY 
YCIOBHEIX pedleKcoB BO BCeX OBITax 6603 MCKIIOY@HHA WH 3HadMTenbHee, 
weM KoeuH-GeHsz0aT HaTpun. Kpome Toro, aaa AH3TUaMMHOMeTHI-KOdeuHa 
OI XapakTepeH NOAOMUTeEAbHEI apPekT B WocrenetcTBun B Teyenve 2—5 nHeii, 
a locte KomenuH-Gen30aTa HaTPHA B NOCHE LyIOMU WeHb OOBIMHO UMeNOCE CHUKe- 
HH@ YyCIOBHHIX peduexcos. Pa3unna B eucTBun 9TuX ABYX BelllecTs 
ACHO IIPOABWach Up ose pvamKa 25 mr/kr uy KopeuH-Sex30aTa HaTpua 
42.5 mr/xr. Tepsutit nu B OAHOM CJlyyae He BbISHIBaN y cobak CHMKeHUA yCJIOB- 
HEIX Pe@IeKCOB, a BTOPOi y ABYX JKUBOTHHIX BHI3BBAI CHUKeHHe pedsexcos. 

IIpu mpocmorpe MaTepHata OUBTOB oOpamaeT Ha ce6a BHUMaHHe TOT 
MakT, ITO TONBKO pu Oonbmol nose maamKa — 50 mr /xr NOABIANIOCh 3Ha- 
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WIA 2 


InTe, HPHHATON 3a 100, DO BAMAHMeM pasWYHIX 03 WMeTHIAMMAOMeTHII-KOpenHa 
'ITpHA B MI/HKT Beca TeNa 
















Hogenun-6. 8., 


dtaamMk, 30 mr/Er a6 Santi 


10 mr/Kr 47 Mr/Hr 25 MP/H? 42.5 mr/Hr 


Ha Cite") 5, WeHb 


pRefe- 
aA) MA 


Ba ce Ha cJie- Ha cyie- 
B He@Hb Ay1o- 
BBeeHHA | THA 


wieHb 


B Ji¢Hb 
BBeLe- 
HHA 





B €¢Hb jHAa CLeRyIo- 
BBeENeHHA | TIM WeHb 




















MHeHb 


Iaame, HKogenu-6. H. Ji9aMk, Kogeun-6. B., 
4 
0 
6 
9) 


-64.0] 24.0] —15.3} —11.4] + 7. —15.0 
-40.3| 30.7] 4+. 9.6] —24.0] +29. 6.0* | —24.0 
-47,5| +.47,5| +28.3] —59.6] +51. HOOT \ciet38 
55.5] +44.4| +18.2| — 6.5] +62. —58.4* | —53.2 
ZAG SSL I5 tl es | eee 2 = ee 


LIX pedueKkcoB, ssesdouxou% OOoOsHaTeHH CyIaH OTKAZAa OT KOPMA, MOMHOTO A TacTHUHOTO. 


YUTeMbHOe pase B PeakIMu Ha Hero y coOak B 3aBMCMMOCTH OT THMa HepB- 
HOM CHCTeMBEI. 

Takum o6pa30M, 9aMK ABIACTCA BeMMeCTBOM TO CpaBHeHHI0 C KOPeHHOM 
Goree aKTHBHHIM HM MeHee TOKCH4HEIM. 


JIUTEPATYPA 


Tonopunuckaan E.C. aw EC. Yaman, Myps. o6m. xumun, T. XXII 
(LXXXIV), B. 3, 1952. 
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AKRAMEMMUA HAY K CCCP 
TPYbI MHCTUTYTA OUZMOIOFNM um. VW. TM. TABJIOBA, +t. VIII, 1959 


U3MEHEHWA BbICIIEM HEPBHOM JEATEJIBHOCTH 
Y COBAKH TPH PA3IM4HbIX O3AX KBMDTAJIA 
(HOKTAJIA) 


H. C. CO®POHOB 


(JIadopatopua dapMakoNoruu WenTpatbHol HepBHO cucTeMbI. SaBefxylommi — 
r. UW. WobKasao0) 


Viccnejosanuamn, BEImeqmuMu us sadopatopuit WM. Il. [asaopa, 6p1z0 
YCTAHOBNeHO, UTO BIMAHWE HAPKOTHKOB MH CHOTBOPHBIX BelMeCTB Ha BBICIIy10 
HepBHY!lO Jl€ATeCbHOCTh XapakTepusyeTcA HapyileHweM Ipotecca BHYyTpeH- 
Hero TOPMO*KeEHHA HM OCTabeHMeM ero, a BIMAHMe Opoma, HallpoTuB, — KOH- 
WeHTpaiweH WU ycuneHwem oToro wponecca. BapOurypatii, Kak BuepBbie 
nokasaiu uccneqopanna A. A. Jimmpdepra (1935) u M. HK. [erposoit (1937), 
He COCTABMAIOT HCKIIOUCHIA B CpaBHEHUH C TPyrHMu CHOTBOPHBIMH BelleCcTBAaMH. 
B cBa3H ¢ oTMM UpescTaniAo MHTepec UccAefOBaTh BAMAHMe Ha BHICILyO 
He€pBHY!0 JeCATeCIbHOCTA TaKUX OapOuTypaTos, B COCTaB KOTOPHIX BXOAUT Opom, 
MOCKOIbKy NocieqweMy MpucyMle MONOeKUTeIbHOe BAMAHMe Ha BHYyTpeHHee 
TOPMOKeHHe. 

[leabio nactoxmel padorh On0 H3yseHve BIMAHMA Ha BEICHIyIO HepBHyLw 
J[eATCNbHOCTL OMHOTO us OapOuTypaToB, KoTOpHii coxepxuT Opom u To xuMu- 
4ueCKOll CTpyKType ABAAeTCA M380nponuaA-fp-6pomanuun6ap6uTypoBoit KuCIO- 
TOM. JTOT UpelapaT U3BeCTeH B OTeYeCTBEHHOM AMTepatype No HasBanuem 
KBHW9Taa, a B 3arpaHH4HOH MO WasBaHWeM HOKTaIa. OH UMeeT B CBOeM COCTAaBe 
27.7% 6poma. 


Meroynka 


OMLITH CTaBMIMcb B TeyeHue 1957 Tr. MO MeTOMKe UMMeBbIX CIOHHEIX YCHOBHEIX ped- 
JeKcoB, Ha coOake JInxoii, C CHIbHEIMH ypaBHOBeleHHLIMH OCHOBHBIMH HeEPBHLIMH lpo- 
WeccaMit (CaHTBHHHK). YCJIOBHBe pasqpasKHTeIM B OUbITAX UPMMCHAJNCh B CTepeOoTHIHOM 
HOpAAKC, H NOCLeAHHM MCHAJICH AMUIh Ip PasIM4HbIX MCMbITaHuAx. AccolmnupoBaHHolt 
Wapoll pasqpaxkuTeich Ob 7Ba TONa c YacToTO 400 u 500 ru, BocponsBo_uMBle reHepa- 
TopoM 3l'—10. Wxrepspatnt Memyy pasqpakutenamn Oban 5 Mun. OrcrapscHue ycHOBHEIX 
pa3saqpakKutTeden paBHxAdocs 20 cek. HU CoBMasalomee ux JelicrBue c GesycoBHbIM — 10 cex. 
YcNOBHOe CAIONOOTACIeEHHe PCrucTpHpoBaNoch B TeueHHAX IWKanbl 3a Kantible 5 cer, 
HeHCTBHA pa3sqparKutelaA, a GeeycuoBHoe — 3a Kage 10 ceK. B TeyeHue 1 MH. Cuenyer 
OTMeTHTh, 4TO faHHaA coOaka B paboTe HCNOMb30Baach yoKe He UcpBbIit ro uM peakunH 
Ha OCHOBHOH CTepcOTHN pa3yqpasKuTetei y Hee 6b XOpomO BLIpaboTaHHBIMH. 

Keuatal B Aosax 2—40 mr/kr cMewiMBanca c 10 r cyxapHoro MopouiKa, cMoucHHOro 
BoHOW 2: 1, u AaBasca codake. LA ycTanoBeHHA BpeMenM Han6oxee BbIPasxKeHHOLoO jleH- 
CTBHA KBH9Tala Ha YCHOBHOpePIeKTOPHYO JeATeCAbHOCTh COOAKH OUEITH CTABHIINCh B pa3- 
JIMYHHe CpOKN Doce Taw NopoulKa c Mpentapatom. II pu KOHTpONbHHIX OMHITAX B COOTBeT- 
CTBYlOWMe CpOKH BO BCeX ClyaaAxX UpMMeHANCA CyXapHHii Nopomok 6e3 KBHOTAaA. 
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PesyibtaTbl wecleqoOBaHHA 


Jlua ompeyenenma cpoKa ONTHMaAbHOrO JeHCTBUA KBMOTATA MOCTe MPH 
MeHeHNA Wpelapata B ose 15 MY/KI OMBITH CTABIMINCh vepes pastiunble 
IpoMexKyTKH BpeMeHH. PesyAbTaTH OUWTOB UpHBeAeHE B Tao. 1. 


TABAMILA 4 


VisMeneHuaA ycOBHEIX pedseKcos (B Wea. WK.) y co6Oakn JlnxoH up pa3sIM4dHBIx 
IIpoMexKyTKAX BpeMeHM Me@*KAy Fave KBMITAA B mose 15 mr/Kr 
M HawaIOM OLBbITAa 
| Tata ompiros (1957 r.) HW WpOoMe*KYTOK BpPeMeHH OT Wadh upelapata WO OLUbITa 


lov] tov jiovjs3v| iv | 20v| av |22vizvi29 vi] 30v | atv 
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Pa3skpameuredi 



































| l 
— | 2, 4.) 6 4.) — | — —_ /, a) — — | — | 45 mM. — 
3BpoHoK .....-/| 47 70 581 58 38 52 90 A383) 43) 56 68 67 
Cper ......| 23 AQ 26, Ad 51 35 66 A5) 49} 50 58 28 
Ton -+ 400 rq. .| 30 43 AQ| 44 43 A3 90 37| 37| 57 50 54 
lym ....-..- A5) 37 42) 39 AQ 36 55 42| 37; 50 55 56 
Tow — 500 rm. . O 0 1 0 Q 0 2 0 0 Q Q 1 


3p0n0k .....-| 40) 43] 43) 36) 46 36 40 | 46] 33] of 46 40 








CymMa_ = HOIO#KU- | 
T@JIbHbIX YCJIOB- 
HX peseKcos | 185} 233 | 218) 222) 218 | 202 341 | 213} 199} 264) 277) 245 

IIponeut udde- | 
PeHOMpoBKA. . 0) 0 2) 0 0) 0 2 0 Oo OV 0 2 

CymMMa Oe3ycJi0B- 
HBX peduekcos {1543} 1588 |1525)1467; toa 











4521 | 1887 |1722}1577\1537| 1656 | 1726 
i ' 


Ms panuprx ta6a. 1 BiqHO, UTO B OMbITe, NOCTAaBeHHOM yepes 45 MMH., 
focie tpiwmMeneuun KBHaTata (onpt 30 V 1907) CcyMMa MoO RMTCADHBIX 
YCNIOBHLIX pedleKcoB MoBbicusach NO CpaBHeHMlO C ONBITOM B pe by Wun 
neub 6e3 KBuoTala. OqHako Nopblilenne pedleKcos 6LLIO CPpaBHITeIbHO He- 
BemuKO, Bcero Ha 13 yemeHHi mikanb. B onpite, WocTanteHHOM ‘Wepes iy 
yaca Wocse Wpwema Wpellapata, NOBbINeHHe pepieKcos Obl10 Ha {39 nen. mK. 
(oun 21 V 1957). Pedrekcet Take HoBbllatvcb, Kora OMT CTaBMICA 
uepes 2/, uaca (onstt 10 V 1957). B onsite, MocTaBAeHHOM MOBTOPHO B TOT iKe 
neub, uepes 6 4yacop Mocne Waal Wpellapata, yCWOBHbIe peduekcnt Onlin 
HIDKE, UeM B ObITe, MOCTAaBeHHOM yepes 2'/, yaca. M3menenua Oe3yCHOBHEIX 
pedleKcoB OLIN HesltadHTebHbIMN MB TOM 7Ke HalpaBAeHHH, Kak W3MCHeHMA 
YCJIOBHBIX pe®JIeKCOB. ludPepeniupoBownblit pedaekc B STHX ONbITaX MOUTH 
He W3MCHHAcA. TakiimM o6pa30M, KBNaTad B anno ose BHISbIBA HaliOoub- 
IMlle M3MeHeHIIA YCOBHDIX Il GesycIOBHbIX pePleKcoB yepes 14/, u 21/, uaca 
mocue ero upuema. Beuyy sToro B MocureAyouAxX OMbITAX MBI FaBadH KBUSTAT 
3a 2 uwaca WO Hauawla Oita. 

Vis ra6a. 1 MOHKHO MOMYAUTH WpescTaBAeHve HM O ANMTeIbNOCTH WeliCTBUA 
KBMDTaHa. Hak BuO, B TeYeHve MeCAILa UpellapaT B Ose 15 mr/Kr 1pMMe- 
uanca ua Jiuxom Tpu pasa. Ilocne mpumenenua ero 10 V 1957 nonomuTerbHBIE 
YCAOBHHC pedleKChl He CHH3WINCb 0 HCXOAHOTO yPOBHA ene Ha O-ii Hb. 
Ho mocae ountta 21 V 1957 permuuna pedaeKcos Ha 3-il eHb FOCTUTa HCxXOn- 
noro yposux. Mono Obl10 HadsiofaTb Takwe Cayyau, Kora Ha 2-1 [eHb 
flocne IpHMeHeHHA MpelapaTa MOMO/KUTeIBHEe YCIOBHBIC pepuekchi On 
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Make HW7Ke UCXOMHOTO YPOBHA, a 3aTeM C KONeOaHHAMM B TeYeHHe 3—5 Heil 
qocturamu ero (onntt 30 V 1957). Jlanee GyyeT BUAHO, 4TO B pane cay4aes 
WelicTBHe KBUITAIA OFT PaHWYnBaIOCh AMMb Hem ero UpuMeHenna. HKomeba- 
HUA pePieKcoB pH AelicTBHH KBHSTaNa y OAHOTO M TOrO 2Ke KUBOTHOTO pH 
OMHOH M TOM *Ke Ooze, Ip OFHMX M Tex Ke YCNOBMAX NOCTAHOBKH ONBITOB 
HY*KHO, BCPOATHO, CTABUTb B 3aBMCMMOCTb OT HMCXOAHOTO cocToxHuA opra- 
HU3Ma JKUBOTHOLO, 3aBUCHIMero OT BCeii COBOKYNHOCTH OK py?KalwoMUX yCuOBUH. 

CamMafi MeHBDIaA, UpumMennpmanca y Jinxoro q03a KBMaTana — 2 mr/er — 
BHIZH Baa MOHWKEHMe CYMMBI MOMOKUTEABHELX YCOBHBIX pedIeKCOB H He OKa- 
8bIBaa BIMAHHA Ha BeMYMHyY YIpounHeHHoro yAMdhepenyupoBwounoro ped- 
nekca. /lostt KBuoTana 5, 10 mr/Kr u, Kak UpwBogMnoch BHe, 15 mr/xr, 
HaOOOPOT, BHIBHBAIN NOBLIMeHHe MOMOVKUTENbHBIX YCHOBHBIX ped@AeKCOB HB 
HeKOTOphIX CilyuaAx HebolbilMe HapymeHnA WudhepeHuupoBoynoro TopMomKe- 
HHA. Jlaxe fosn 20 1 40 mr/kr y ato coOakH, ecm onbIT CTaBUACA He 4epes 
2 uaca Hocle Ipvema Upellapata, a yepe3s 1 4ac, TaKKe HOBEMNAIH CyMMYy 
MONOHKUTEIbHBIX YCOBHEIX pepiekcos. B onptax, MpoBOAMBIIMXCA To3smHee 
{*/, uacos nocne upnema 25 140 mr/Kr KBHOTata, NOMOMKUTeABHEIe YCHOBHHE 
pePeKCH 3HAYMTeENLHO CHWKANNCh, HabmOfaINch Pa3s0RMe ABIeHUA, a Upu 
nose 40 mr/kKr HacTyNad COH; B 9THX CLyyaHX Hapymianca AUdhepeunupososr- 
HbIM pedaekc. UsmeneHua CyMMbI TONO7KUTeENBHEIX YCHOBHEIX pedsenKcos 
Ip yKa3aHHbx 203ax WpuBeyeub B Tabs. 2. | 


TAE 
M3MeHeHHA yCOBHEIX pedueKcos (B Jen. WK.) 


1211 | 4311 | 1411 | 31v | 4Iv | 5Iv{ 8Iv 
ea eae Sa Pana para VRRP Oa aac 


dlosnl KBMaTtTala 











PasapamutTenn 
3SBOHOK 
CpetT ....., 
Tou + 400 ru. 
Iiym ..... 
Tow — 500 ru. 
SBOHOK Bede 








CymMa NOOK MTeIBHBIX | | 


YCJIOBHBIX pedsieKcoB 260 221: 259] 255] 279 | 248; 240! 
II ponent awdepenii. | | 
poBkuw ....... 0 U 0 0 QO | 17.5 ‘0 
Cymma O6esyCOBHEIX ! 
pepaexcop. .....) 1701 1714 | 1712 | 1729 | 1888 | 1858 | 1648 | 


IIpuamMewanwa. Bee omsitst crapunuch yepes 2 4aca nocue upHema KRmorana. 
CTaBHJICA MOBTOPHO, 4epes 5 GacoB nocue upHeMa KBMaTada. 


Takum o6pa30M, HallMMU ONLITaMu OHIO yCcTaHOBIeHO, 4TO NONOMUTeNb- 
Hbl€ yYCNOBHBIe pePeKCH y COOaKH M3MeHANUCh M Mp CaMBIX MaJIBIX 103ax 
KBH9Tala, KOTOphie ME UpumMenadm. Ho u3pecrHo, ro Up HapKoTuKax 
HM CHOTBOPHHIX H3MeHeHHAM NopBepraeTca Uperkjse Bcero Wpolecc BHyTpeHHero 
TOpMOKeHUA. Ecum cyquTh Mo pepaekcam Ha AudhepennupoBoYHEA pasfaipa- 
KUTEMb, TO B HAaMHX OULITaX JaHHoe NOMomKeHve He NoATBepHpaeTca. Jo, 
BePOATHO, HyKHO OTHECTH OObIMe BCero 3a CYeT MpowHocTu AupPpepenqupo- 
BouHOrTO pedsuekca y Jluxoro. : 
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Tloka3aTeIbCTBOM H3MeHeHHA BHYTpeHHeroO TOPMO)KeHHA pH pasiny- 
HEIX J03aX KBH9TaIa MOTO CAYKUTh WocwesqoOBaTeibHOe TOPMOKeHHe Mocie 
IpHMeHeHHA Mp pepennupoBwowHoro paspaxutTeia. B ombrax Cc KBMaTAIOM 
B paAye cayyaeB BeMunHa peduleKkca Ha NocieqHUM 3BOHOK Obina MeHbILe, 
ueM Ha lepBbii B CpaBHeHHM C TaKOBEIMM 6e3 KBuaTana. Ho oto ABeHMe Ha- 
Oulofaloch He BO BCeX OMBTAaX. 

Y6enuTeNIbHLIM BOKa3saTeMbCTBOM W3MeCHeEHHA BHYTpeHHero TOPMO?7KeHHA 
IIpH KBM9TAIe ABIANCAH XO yCUOBHOpePAeCKTOPHOTO CAIOHOOTAeIeHNA pH 
galla3i{biBalmemM peduekce. Y Hallet coOaku BHpadaTHBaIcA 3allasblBalo- 
Wn pediekc c 3-MHHYTHHIM OTCTABJICHHeM 3yMMepa, DpwMeHeHHOro ocsze 
epBoro 3BOHKa B cTepeoTHne pasapaxntenet. Iipua cemm wtosTropeHuax 
TaKOFO OHLITA WpaBAAbHoe 3allasqhHBaHMe y *KMBOTHOTO He BbIpabaThIBaJOcb. 
Ilepey, BOCbMBIM ONBITOM Cobake ObIN0 AaHo 2 Mr/KT KBHaTaa (omHT 13 TX 1997, 
Tada. 3). B stom ombite HacTynuaM peskue usMeHeHuA. Bennunua salasabl- 
Balollero pediekca yMeHbIIMIach WU 3alla3q{bipanhe OKa3zaloch MpaBHIbHbIM. 
Cnenyer OTMeTHTb, UTO AUMPepeHuupoBoyHbi pediekc B TOM OTLITe OCTAa- 
Baca HyebhiM. B janbueiimmx OMbTax 3alla3qbBawmni pediexc yay4- 
IMACA WM 3allasibBaHHe OCTasOCh UpaBHIbHbIM, YTO BUAHO U3 Taba. 3. Cue- 
OBaTeIbHO, KBH9TaI B ose 2 mr/Kr DoMor B BEIpadoTKe HM 3akpeleHun 
yka3aHHoro pedaekca. HeoqnokpaTHoe UpimMenenne MpellapatTa B 9TOM ose 
Bcerfa yray6uA0 TopmMo3sHyl dasy salasqHBaromero peduexca. Jlosa 


IMITA 2 
r coO6aku JImxol pM pa3sNM4YHHX 103ax KBMaTaa (1957 r.) 

i a ee eee 
isIv | i6Iv | 47IV | vi] 27vij 27vi| 2evr | atx | 12x11 | 13 XI 
pa eat ae ge ne wi sk Oa act Ne Ns ete ee 

3 MI/KTr 





268 323 253 234 315 151 211 268 310 | 279 
Q 3 2 0 18 0 y) 2.09 45 Z 
1562 1704 1659 45641 | 1584} 1521 1741 1585 1594 {668 


7VI w 12XIE onsite! ctrapunuch yepes {i 4ac nocne upnema KBMaTana. 27 VI ounIT 


KBHoTaIa B 5 mr/Kr BHISHBala yBelMueHie 3ala3sqbBalomero pedsekca, 
HO He Hapyllasa WpaBubHocTH 3anasqHBanua. J[ubpepenyMpoBoynbl ped- 
jekC pH 9TOM He usMeHAsCcA. Ip pose KBuaTana 10 mr/Kr HacTyMao Ha~ 
pylenve 1paBuubHoro 3anasyqHBannaA. Ilpu 20 mr/xr eme Oombme Bospactana 
BeIMUNHA pedieKkca H pe3skKO HapyWlamacb WpaBMIbHOCTh ero 3alla3qbiBaHuA. 
Iipn stom u _udhepeHyNpoBka HECKOAbKO pacTOpMasKMBalach. 

BaokHbIM WoKasaTesieM JeHCTBUA HAPKOTHKOB WM CHOTBOPHEIX ABAAIOTCA 
W3MeHeHHA pedaekcoB BO BpemeHH. Iipugem B WaHHOM CJIyuae OCHOBHYIO 
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TABIUIA 3 


Ii3MeHeHuA 3ana3qEBalonlero pediekca (B Jen. mx.) y co6aku Jluxon 
Ip pa3sJM4uHbIx Wo3sax KBMaTana (1957 r.) 
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I] PHUMEeC€WTAHNE., ONBITH CTABHJINCh wepes 2 qaca locase IipwWeMa KBHOTAa/a. 


TABJAYA 4 


M3MeHeHWA CYMMBI MOJIOHKMTCABHEIX YCJIOBHEIX pedsleKcoB (B Ae. TIK.) 


y coOaxn JIMxoM Mpa pasmM4HbIx 03aX KBM9Taa 3a Kamyble 5 cek. (1957 r.) 
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Yerseptuie 

9 ceKk. . .| 95) 97} 100} 100} 122 | 123 94; 105) 113] 99/107} 105/102] 98] 98 
| | | i a ae 

Cymma ped- | | 

meKcos . . | 267) 257 | 254 | 244 | 255 | 279 | 248 | 240 | 268 | 323 | 253 | 249 | 270 | 2341315 | 211 














IIpumMeuaunne. Bee omsirst crapauuch yepes 2 yaca, onsiT 27 VI — yepes uac 
nocue IpwemMa KBHaTaIa. 


polb urpaeT HayallbHaH BelmunHa pedaekca. Hak M3BeCTHO, JIA OIeHKY 
XOW@ YCOBHOTO CHIOHOOT/eeHHA IpMMeHAeTCA peructTpalMa ero yepes He- 
OobIIMe IPOMEKYTKH BPeMeHU, HallpuMep yepes KarKybe 5 ceK. 

B ra6n. 4 IpupeqeHil WaHHble 06 M3MeHeEHHAX CYMMHEI MOJIO#KUTEIbHEIX 
YCNOBHBIX pe®ieKCOB 3a KarkKAble 0 CeK. HPWH pa3suMUHbIX O3aX KBU2TaNa. 
oieCb MO?KHO CpaBHUBaTh Me?xKy codoli cymMmMy pedmeKcop Ha_ sce 
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NOMOMMTEILHbIe paslpakuTe cTepeoTHMa 3a Karkyble 0 CeK. HIM 3a Nep- 
Bie u Bropnie 10 cex. ux yeiicrsua. B onsite or 19 Il 1957 no NpuMeneHuA 
KBHaTaNa Oba Woryyena 3a Mepsste 10 cek. cymma pedmeKcos 26 + 67 = 
= 93 u 3a Broppie 10 cex. 79 + 95 = 174. B onsite c kBuatanom 20 II 1957 
COOTBeETCTBEHHEIe BEMUMHEI pedbmeKcos coctapiaAmH: 224+ 99 = 81 n 79+ 97 = 
-— 176. Cpapunsaa losmyyelnbte Wudpr 3a nepsple 10 cek. B TOM HM ApyroM 
cayyae 93 1 81, MO#KHO OTMETHTL OoMbMee HayabHoe 3ala3sAblBAaHNe YCJIOBHO- 
peecKTOPHOrO CHIOHOOTAeIeHUA UpPH KBUBTae MO CpaBHeHHO © KOHTPOMb- 
nim onprrom (19 [1 1957). Takoe 3ana3qbiBaHve pedieKcoB CleylyeT OTHeCTH 
3a cueT yJly4uuenuA mpomecca BHyTpeHHero TopMoKeHiA. Momo monaratp, 
UTO Il CHIGKCHHE MOMOHKHTEILHEIX YCAOBHEIX peduekcoB Ip 7ozse KBHOTaa 
2 uc/kr 6brno o6ycr0BAeHO OONbINNM HawNbubIM 3ala3sqbiBaiHeM Mx. 

IIpu rouno taKom sKe Mogxoge paccmoTpum onpiTh or 3 1V 1 4 IV 1907. 
B nocweHem onptte 6b1a WpuMeneHa 03a KBMaTada oO Mr/KT. BaaHnoM cryyae 
wudph Gynyt taxue: 19 + 43 = 62 nu 71 + 122 = 193, a Take 30+ 54 = 84u 
72 + 123 =: 195. Snecp nabmIopaeTcA OOpaTHoOe ABIEHNe B XapakTepe YCIOBHOTO 
CIIOHOOTReAeHIA 3a HepBHre 10 cek. B CpPaBHeHHH C BLIMeONNCAaHHbIMH OMbITAMM. 
Orciona CileyeT, TO Ip 4o3e KBUITaNa O Mr/KY HacTyMaso He yBernyeHne, 
a YMeHbINeHHe satla3sqLipaHiaA pedsexcos. da cueT 9TOrO, MO-BUAMMOMY, 
HW Tponsowio yBeMHYeHHe CYMMbI NOMORUTeEAbHX YCHOBHDIX pedeKcos. 
Take 39Ke H3MeHeIIA Habmioqaluch B ONbITaX C IIpHMeHeHIIeM KBUW9Taa 
B nose 10 mr/xkr Heme Gomee ueTKO — pH pose 20 Mr/KI, CCAM OMLIT CTABMICA 
B WocmeswemM cxyuae uepes 1 4ac, a He yepe3 2 uaca Nocie MpimMeHenuA Wpe- 
Trapata. 

Takum o6pa30M, NOBHIMeNHe DOTOKUTENDHBIX YCIOBHEIX pedseKcos Nop 
BIINAHMEM KBH9Taa IIpi yKa3aHHbIX [03aX MO*KHO OTHOCNTb 3a CueT YMCHb- 
WICHUA IX 3alla3zqbipanHA. Takoe oObACHeHHe IlOATBepKAaeTcA H ONbITAMH 
C 3alla3sibIBalOniuM pedseKkcom. Orca BhITeKaeT BTOPOe NOAOMKeHNe, 4TO IPH 
nmosax KBuatana 2.5 u 10 mr/Kr ponecc Bos6yxTeHHA y jaHHO cobaKH 
He yruetaica. IIpu yo3se mpenapata 25 mr/xr (m 40 mr/Kr) TaKeKe MperKne 
BCeTO HacTyMasM M3MeHeCHUA B 3allasq{bBAaHHU YCAOBHHIX pedJeKCoB, a 3aTeM 
yoke KBH9Tal NPOABJAN CBoe BAMAHHe HM Ha Wponecc Bos6yapenun. B no- 
clleqHeM cayyae WONOMUTeEMbHEIe yCIOBHHe pe@seKChl NOHWKaINCch U 
HaOm0yaluch Masopble ABJIeHHA. 

B sakmioyeHne Cielyet OCTAHOBUTECA Ha BONpoce, Kak OObACHMTb TO yBe- 
mmueHnHe 3alla3qbBania pedrekcos, KOoTOpOe MpoABIAeTCA Mp KBHaTae 
B qose 2 mr/Kr (cpaBHHTenbHO Mazo pose). Takve oTHomenuaA HabmOxal 
u B. K. @Mengopos (1949), Korga n3yyal HayanbHOe BAMAHHe HapKOTHKOB 
Ha 6oubmiMe NOymapua rosoBHoro MoO3ra. Mu c 9THM ABMEHHeM BCTpeyaIUCh 
Ip Usy4eHUM A pyrux CHOTBOPHEIX BenecTs (Coppouos, 1955, 1956). Morxo, 
Hallpimep, WpefMolaraTbh, 4YTO yBeuu4YeHHe 3allasq{biBaHuA pediekcos Noy 
BIIMAHMeM MasOil WO3bl KBMITaNA CBABaHO TaksKe C HamMunemM Opoma B 9TOM 
CHOTBOpHOM BemjecTBe. Ho Takoe Upeqonowenne He cordacyeTca c Moj00- 
HbIM BIIAHMeM BemlecTB (HallpyMep, OapOamMuua), KOTOpble He HMeIOT B CBOeM 
coctase 6poma. Takum o6pa30M, 3eCb MMeIOT MeECTO ApPyrve MeXaHH3Mbl, 
KOTOpHle, ObITh MOKeT, CBAZAHLI C DapaOMoTMyeCKUM BJIMAHWeM HapKOTH- 
YeCKHX WH CHOTBOPHEIX BemecTB. J[aHHE Bolpoc TpebyeT JaubHelmux cileli- 
aJIbHbIX HCCWeqOBaHHH. 


Britpop 


1. lpn cpasnutembno Maso ose KBMeTana — 2 Mr/Kr NOMOHKUTeAbHEIC 
YCNOBHHe pepieKchl NOHMKaloTcA, MpwueM 9TO CBAZaHO C yBeMueHHeM 1X 
3alla3iblBaHus. 
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2. Cpeynue fos mpenapara —5, 10, 15 mr/Kr noBEIMaioT MonoKH- 
TCEMbHEIG YCOBHBIC pedlekchH, 4TO CBA3aHO CG HayaIbHHIM yXyWleHvem 
Mpolecca BHYTpeHHero TOpMOKeHnHA. 

3. Ip 6onpbmmx gosax KBuatana — 20, 25, 40 mr/kr HactyialoT oOmue 
HapyUleHuA YCIOBHEIX pedJeKCOB, NOABNAIOTCH THMHOTHMYeCKHe ask C H0- 
CleLyiouluM cHoM (upu 40 mr/xr). 

4. Besycnopuoe caoHooTyeimeHue M3MeHAeTCA B TOM >2Ke HalipaBleHun, 
Kak MH yCIOBHOe, HO B 3HauMTebHO MeHbIe cTeveun. 
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U3MEHEHHA BbICINEM HEPBHOM JIEATEJIBHOCTM Y COBAK 
IPH XPOHMYECKOM TPAMEHEHUM BAPBAMWJA 


H. C. CO®POHOB ul. H. HOBKAJAO 


(Jla6opaTopHaA apMaKONOrIHu UWeHTpaNbHol HepBHOM cucTeMH. daBeqylomun — 
lr. VW. Wobxanno) 


B MeqMIMHCKUX y4pexKTeHUAX 3a MoOcIeqHHe TOA WUpoKO IpumMeHAeTCA 
CHOTBOPHOe BemlecTBO — OapbamMua (aMHTaIHaTpHii). IJToT MpellapaT usy- 
yaJICH C TOUKM 3PCHHA BILMAHMA ero Ha BHICHIYW HeEPBHY!O JICATCAbHOCTh CO- 
6ax Bowurdom u Tentom (Wolf a. Gantt, 1935), B. @. Ulupoxum (1953), 
B. C. Bamaac c coastopamu (1954), E. A. Aitipuksnom u O. JI. Dacre 
B HoctHapkotuyeckoi ctaguu (1957) u H. [. Crpoikosonw B cBa3su c usy- 
ueHHeM aHTarOHi3Ma Me? yY KOpaso0JIOM M HapKOTHMYeCKHMU BellecTBaMu 
(1956). Mut usyaanu yelictane OapOamuna B pa3sIMU4HbIX osax Ha yCJIOB- 
HbIe pedsekchl y CoOOaK pasHbIX THHOB HepBHOM cucrembt (Copponos, 1906). 

Ilenb1o nacTonmei padoTH ObIO UsyyeHWe BIMAHUA Ha BEICINyIO HEpBHY}O 
J@HTCNbHOCTH COOaK, HEOAMHAKOBHIX TO THY HePBHOM CHCTeMBI, Pas M4HbIX 
no3 GapOaMuaa pu xpouugeckom BBefeHun ero. Bollpoc sToT MpeyzcTaBlAeT 
TeopeTuyueckHil UM UpakTW4eckHii HWHTepec, TaK Kak pw mevennu OapOamu- 
JIOM JIMTeIbHOe NPHMeHeHHe ero BCTpPeyaeTCA OYeHb WAcToO. 


Metonnka 


OUHITH CTABHIUCh WO McTOANKe IMMeBHX CIIOHHEIX YCJIOBHHX pedsekcos. CrepeoTtun 
y Bcex coOak COCTOAN U3 5 MOMOHKMTeNbHEIX YCIOBHEIX paslpaxuTelel u ofHoro Andpepen- 
IMpOBOYHOrO, CTOAMero OObIUHO Ha UpesmocuegqHem MecTe. MuTepBab MewKay pasiparKu- 
TeIAMM Y OMHHX CoOak PaBHAHCh 4 MHH., Y Apyrux — 5 MHH. OTcTaBNeHMe yCAOBHBIX pa3- 
pakutTeten paBHAoch 20 cek. YcuOBHOe CIIOHOOTAeIeHNe PeruCTPUpPOBaOCh ApoOno 3a 
Karkible 5 ceK. JelicTBHA pasypakuTeiA. YIMTHBAIOCh Tak?Ke 3a 20 CeK. CIOHOOTAeNeHHe, 
KOTOpOe MpesMecTBOBaIO ACICTBHIO YCJIOBHOTO pasparxKutenA (IpoMeKyTOUHOe). Beuu- 
uvHa 6e3yCOBHEIX pedieKcoB 3anMchiBanach 3a Kable 10 cek. B TeyeHue 1 MMH. 
Bap6amua BBosMICA CoOaKaM e7KeTHCBHO NO KOKY B BULe BORHBIX PAaCTBOPOB 3a 30—50 MH. 
JO Hayasia ONbITa B AO3ax 0.5, 2.5 mw 10 Mr/Kr. 

Tum HepBHoil CHCTeMBI y MATH DOOMBITHEIX cO6ak ONIN ONpeweteH NO MadOMy cTaH- 
aptTy co clexyiomeh XxapakTepHCTHKOIM MX OCHOBHEIX HePpBHbIX IMpoOleccos: 

1) Jlmu3a — cHaABHSIc HepBHble Wpolecchl C XOpolieH MWOABUFKHOCTbIO MH HeEKOTOPHIM 
Mpeoc6sagqannemM Bosby7KAeHHA Hall TOPMO*KeHMeM (HeypaBHOBellcHHaA); 

2) Jluxoit — CHAbHEIe, ypaBHOBCIIeHHbIe, C XOpOMlell MOABUKHOCTHIO BosbyKTeHHeE 
MW TOPMO?KeHIHC; 

3) Byapka — Bo3sOyxaeHne M TOpMO/KeHMe CpefHeH CHIE, ypaBHOBeMeHHHe, NoOx- 
BIWOKHOCTh cpefHAA; Oba BOCIPHHMINBA K THOXOTH3aHy; 

4) JIuxau — HepBHble Dpoucccst crabnle, CO CpefqHell NOABUAKHOCTHIO, BEIpaKeHa Wac- 
CHBHO-O6OpoOHHTeIbHad peakiuA (OfHa 3 CHAbHBIX BapwailMi caaboro TMA); 

5) Jluua — nos6yxqenue HM TOpMomkeHNe cable, C COMMON HHeEpTHOCTbIO (cuaoni 
THI). 

" iaeacuie XpOHH4eckoro Jelictann GapOamusa Ha coOakax NpOM3BOANIOCh B CHeLy1- 

eM UopaAyKe: BpeMA KasKMOTO MHOTOAHEBHOTO OEITa pasOuBatoch Ha DepHosEl, WIMTeIb- 
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HocThio 12 7Hell, MpHyeM B HCXOAHOM, HOPMaJIbHOM 12-qHeEBHOM epHofe ONBITH CTABHIHCh 
6e3 UpuMcncHnA Gap6amu-1a, Wocde Gero NOCHeEAHHM BROAMICA *KUBOTHOMY e?KC/{HeEBHO B O- 
pezclenvon FO3e Ha MpoTAKeHHU ABYX WIM Tpex TaKUX DepHofos, T. e. B TeyeHnNe 24 nan 


36 wHell. 

Bayly Toro 4TO H3MeHeEHHA CO CTOPOHBI YCHOBHEIX peduckcoB y cobak pu exemHeB- 
HOM JMIMTCIbHOM IpMMcnenhn OapOaMula pa3sBHBanHCbh JOBOJbHO MecHHO, MBI CYMMH- 
POBaAJIH Pe3yYIbTAaTHE ONbITOB 3a KaxKyLIH 12-7HCBHBIL MepHoy MW CpaBHUBaN Mey cobon 
COCTOAHIIC YCIOBHOPeP@AeEKTOPHOH ACAHTeENbUOCTH B HCXOAHOM, KOHTPOJbHOM MepHoge c n0- 
CNeEAYIOMMIMH TepHowqaMi, B TeYcHHe KOTOPHIX BBOAMICcH GapOamud. 3a KaKbIi TMepuox 
CYMMHPOBAJICbh OTACIbHO BeAMYHHbI pe~ACKCOB Ha NOMOKUTCIDNBIC pas_pakuTelu, Ha 
TOPMOSHHC pas{parxKHTeIN, a TAKKC BCUUAUEE UPOMCKYTOUHOLO CHIOHOOTACICHHA, Wocte- 
HOBaTeNbHOTO TOpMOPKCIMA H OesycuoBHOH cekpcllmn. Lia Toro uToObl HaraAgnce Mpen- 
CTABHTbh H3MCHCHHA CO CTOPOHB! MONO7KHTCIbHEIX YCOBHLIX pedeKcOB Ha NpoTaKenun 
ONbITa, MBI HPHHUMadk CYMMy HX B HCXOMHOM Nepnoge 3a 100, a BeM4HEE B Nocnexyomme 
TepHosbl 1p BBCACHHH OapOaMMla BhIpaKasn B IpoueHtax. Tako se cnoco6 olcHKN pe- 
B3YIbTATOB IMTCIbHEIX ONLITOB UPHMeHAJICA HAM B OTHOWCHIH NPOMC?KYTOUHOLO CJIOHO- 
OTAcICHIA H Oc3ycoBHOH cekKpennHn. TlomyacHHbie H3MCHCHHA DOMOKUTCADHBIX YCJIOBHBIX 
pepaekcoB y cobak DpH pasiMyunstx o3ax GapOamiia ObIMM DOABepruyTH cTaTucTHYeCKon 


o6pabotkKe. 
PesyibTaTbl “uccreqoBaHnii 


B olbitax c XpoHWuecKHM BBejleHiiem coOakaM HeOobmMIMx 03 SOapba- 
MHJla H3MeHCHHA CO CTOPOHBI yCOBHEIX pedmeKcos OblIM BbIpaxKeHbl He- 
pesko, WpHueM B OMHHUX Ciy4aAX OHM HeECKOIBKO TOHWKalich, B Apyrux 
NOBMIMAINCh WH 3aTeM MHOTAa BOSBPaManhch K UCXOJHOMY ypoBHio. Oynako 
comocTaBleliie MaKTOB, NOUYYeHHLIX Ip UsyYeHuN XPOHMuecKoro AelicTBUA 
pa3sIH4HbIx 03 OapOamMusa y cobak, pasiMuawniMxcA Ho THNOMOrMYeCKHM 
CBOHCTBAaM HePBHOH CHCTeMLI, alo OCHOBaHHe UpefkiolaraTb, 4TO BbIIle- 
YKa3aHHble CpaBHUTeIbHO HeOoNbIIve H3MeHeEHUAH CO CTOPOHEE yCOBHBIX 
pedaekcos Onin o6ycHOBNeHbI OllpeyeeHHHIMHM U3MeHeEHHAMM B TedeHHH 
OCHOBHBIX HePBHEIX TMpoleccos. 

Ha Wonxo+KuTenbHbIe yCIOBHbIe ped@iekch! BinaAnue OapOamusa BbIparka- 
OCb B TOM, 4TO TIP MeCHbINMX 0O3ax B TepBble AHH JelicrBua ero pedpreKcH 
IOHWKaIuch, a Upu 6OMbMMX 103aX OHM HIM MaJlO M3MeHAINCH, HIN, Haobo- 
poT, Mophimanics. Y orgenbubx cobOak Habmlofanuch ocobeHHOCTH B peak- 
WHAX Ha pa3Hble JO3bl MU pasIMYHy!lO AJIMTeIbHOCTh NPMMeHeHMA Upellapata. 
Hanpumep, y Jluxaya B HepBpllt 12-qHeBHEIi NepHow MpumMenenuaA Upelapata 
B 03e 0.5 MI/KY DONOKUTEIbHIE YCHOBHEIe pedeKchl cHu3uINCh Ha 30% 
10 CpaBHeHHIO © UCXOMHEIM HepHozom. Bo stropom nepuoye pedaekchl Bepny- 
JMCb K HCXOXHOMY yYpOBHWO, a B TpeTbeM Depvone onnw na 11% Npessicuan 
ero. Ilpu gose 6ap6amuna 2 mr/Kr xo u3sMeHeHHit pedueKcosB ObIN MHBIM. 
B Deppom nepnogze pedaekcht yBpeiuunnuch na 7%, a BO BTOPOM Hepuogre 
yMeHbmIMauch Ha 13% Mo cpaBHeHuto c HOpMoii. B neppom Nepmose Upume- 
HeHuaA OapOamusa B ose O mr/Kr pedaekch y Jinxaua He M3MeHMIMCh, B IO- 
clekyiomHe MepHowbl OH ToBbicuazuch ua 7 wu 8%. 

Ha puc. 1 nokasaHo M3sMeHeHMe CYMMBI TOO#KUTeIbHBIX YCIOBHEIX ped- 
qeKcOB y 4 coOak, pa3sIHyalOMMXcA MO THMONOTMYeCKHM CBOIICTBAM HeEpPBHO! 
CHCTeMbI, DpH OHOH M TOM *e Wo3se OapOamuana (2 mr/xr). 3ech BUTHO, 4TO 
NONOKUTEIbHEIC YCIOBHbIe pe@IeKCh B IepBbI ONHTHHM nepnox y Jimxoro 
NOHM3UINCh Ha 6% uy Bynpxu — na 12% (Ho Tuy cobaKn Gonee CHAbHETe). 
Bo BTopoM OBITHOM Mepnoye y Jluxoro pedsaexchl cuu3sunuch Ha 18%, 
ay Bbysapku oun pocturan 102% no cpaBHeHuW ¢ UCxo,ubIM ypoBHeM. Y AByx 
mpyrux co6ax — Jiuxaya u Jtuun (co6baku cna6oro Tuma) — B Nepsplit olbit- 
HbIM DepvHox pedrekchi nopEcusuch; y JMHbI OHM NOBLICHIIMCh H BO BTOPOM 
mepvoge, Ao yposua 115%. Us storo BugHo, uTo y Gonee CHNBHHX NO THIOYy 
co6ak yBenuueHue pedaekcos upu ose Oap6amuna 2 mr/Kr eme He HacTy- 
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ao, B TO BpeMA Kak y co6aK Gomee cnaGoro THMa 9Ta peaKHA Oba oTUeT- 
HBO BHIpamena. 

Ilamn ObIna Wposeyena cTaTucTHueckan oOOpaboTKa BbIiNelpHBe_eHHBIX 
leByIbTATOB OULITOB. Mbl olpesetAiH LOCTOBepHOCTh OTKIOHCHHH BeIM4NHEF 
‘CHOBHEIX pe@IeKcoB Up UpwMeHeHHu OapOamusa B CpaBHeHMM C KOHTPOUb- 
(LIM YPOBHCM yCAOBHEIX ped@rexcos (6e3 IpuMenenus 6GapOamusa). U3 13 06- 
AOOTAHHHIX CJy4aeB H3MCHEHHil CYMMBI MOMOMNTEIDHLIX YCHOBHEIX pedieK- 
OB OTKNONeHUA OKa3zamuch yocToBnepHiimu B 10 cayyanx. JlocToBepHocTb 
‘bla B wpenetax 95—99%. Tp caryyaHt HeOCTOBepHEIX OTKIOHEHHH Oban 
; epsom 12-_q1esuom Tepoye 
(pliMenenmA 6apOamituia B lose 100 94 oo 299 22 pp (08 115 
' ur/kr y Jluxoro, Jliuxaya u 82 88 87 
Tun. Onn sABMch = pesyJb- 
‘ATOM Pe3KUX KONTeOaHMH CyMMPI 
JCHOBNDIX PepAeKCOB 3a KarKLbIil 
[cHb B J[aHNoM Nepuoze. B no- 
‘ejtyroumme 12-7HeBHble Mepiroyb 
IpNMeHeHHA OapOaMitma OTKIO- 
Ica pedwekcoB CTAaHOBMIHCb 
[OCTOBCPHHIMH. TO CBIeTeIb- 
‘TBOBaAIO O TOM, 4TO B TiepBble 
lH IpuMeHeHiA Wpelapata oT- 


a 6 6 é 


Puc. 1. VWsamMenenwA MOOK UTCObDHBIX YCJIOB- 
HBX pc@eKcoB B WpoueHTtax y cobaK JJnxou 
(a), Byapka (6), JInxay (¢) mw Jina (2) mpm 


peTHaAH peaKIMA OpraHn3sMa 7KH- 
30THLIX OCTABAaIacbh BeCbMa_ Hec- 
MOCTOHHHOH WH TOIbKO B JaJlb- 
HeiilemM OpraHii3M, Kak Obl Ipi- 
cnocaOiMuBaAch, oTBeual ye 


Ha eHKeHeEBHBbIe 


XponnvecKOM MpwMeHeHHn GapOamusia B ose 
2 mMr/kYr. 
Beavie cmoa6uxu — KOHTPOJIDHDIE ONbITHI, Yeproe — 


ONbITHI Cc NpuMeHeHIiem GapGamuna; yupps Had emoabu- 
*xOMU — CYMMBI YCJIOBHDIX PeeKCOB B NPOWeHTax. 


BBeTeHHA OapOamuua. 


Sonee MOcTOAHHOM  peakivel 

Jif alasIM3a BEIMeNpMBefeHHEIX ocobeHHOCTell peakuHi co6ax Ha Oap- 
OaMU MBI CielWalbHO PacCMOTDPeJI, KAK U3MeHACTCA YCJIOBHOe CIIOHOOT]eC- 
menue 3a Kammpre 5 cex. [pn takom Ipueme avaiuH3a yCOBHOrO CIIOHOOT]e- 
NeHINA HMe@OCh WebIO BLISCHUTh Y MOMOULTHHX *KUBOTHEIX COCTOAHME BHYT- 
pennero TOpMOHeHHA, MOCKOIbKY MlocueqHee BIMAeT Ha XOW 3ana3sqblpanuA 
(Kynasos, 1925). 

Ha puc. 2 puguo, uto y Jimxoro B TeyeHe AByX ONBITHDIX {2-T.HeEBHEIX Ie- 
pHoyon ¢ SOapOaMIIOM BHYTpeHHee TOPMOKeHHe OLIO BLIPAavKeHO LOCTATOUHO 
xopomo. O6 sTOM MOHKHO CYANTH To 3ala3_qbBaHuto pedekcosn B TeyeHHe 
Tepanix 5—10 cek. oTCTABIEHHA paspaRuTeIA KaK B WepBOM, TAK H BO BTO- 
poM uepHogax WpumMenenua mpemapata. Ha sallasfbiBaHMe pedeKcoB yKa3Hl- 
BacT TO, 4TO B IlepBblii If BTOPOM O-CceKYHHbe MpOMeKYTKU BpeMeHU ypo- 
BeHD peurekcos OL HUKe, YeEM B TpeTbeM H YeTBEPTOM MO CpaBHeHIIo C XOJIOM 
CIOHOOTHeNeHUA B KOHTpPOsIbHOM Tepnoge. Y bynbku B TMepBomM nNepuope 
c 6Gap6aMMIoM TaKxKe HaOMOfaloch MafeHve NONOKUTEAbHHX peduekcon v 
6onpiue B Mepspre 10 cex. Bo Bropom nepnoge c 6apOamnsom y Hee pu BecbMa 
HeOoubInoM yBemnyuentit (2%) obmeli CyMMBI ped@eKCOB NO CpaBHeHHIO C HC- 
XOJHEIM TepHoOM pedekchl B UePpBOM H BTOPOM O-CeKYHRHHIX MHTepBaax 
Opin Gonpute (112 u 102%), uem pedueKce! B TpeTbem uM yeTBepTom (93 u 
101%). Takoe ABeHMe CBUeTeIbCTBOBaIO 0 TOM, 4TO BO BTOPOM Tepnoje 
upumenenus OapOamusa y oTO cobOaku HacTyNano ocnabeHne BHYTpeHHero 
TOPMOHeCHHA H OOMbUIe NPOABIAICA Uponecc BosbympenuA. Y AByX ApyrHux 
cobax (puc. 2,6 HW 2), KAK BHHO M3 XOfa YCNOBHOM CekpeNiu 3a KaKAHe 
5 cek., cia6ocTh TOPMO?KEHHA TpOABIIANACh B TepBble Ke MepHogxE Wpume- 
HeHua OapOamusa. Ipuuem stra cnabocTb Oba focTaTOUHO BbIpaKeHa, 


28* 
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oOnlaH CYMMA MOMO/KUTEIBUBIX pedeKCoB IpeBblilata UCXORUBG ypoBeHn 
Ha 6—7%. 

Mbt cTaBla OBITH C IpuwMeHeHueM nu Apyrux 7o3 OapOamusa; Tak, Ha 
Ipumep, Ha pc. 3 IpiBexeHbl FaHHble WO O-ceKyHHHIM UHTepBataM, KOTOPBI 
Ob Monryuenst y Jiuxoro mpu xponwueckom BBegzeHUH 6apOamusa B Jo3: 
omr/kr uy Jinn3n — B nose 10 mr/xr. Y Jluxoro Ip TaHHOU ose B MepBor 
TepHowe MpuMeneHuA OapOaMUla 3HayMTeIBHBIX M3MeHenHit pedaekcos 1 
HacTyNa0, HO BO BTOPOM HM TpeTbeM Wepvogqax UposBuach crabocTh TOpMo 
KCHMA C YBEIMYCHHEM YCOBHOTO CIOHOOTAeNeHuA 3a HepsHe 10 cex. neii 
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Puc. 2. U3menenua NoroskuTenbHEIXx Puc. 3. U3meneuua nonomutenb- 
YCIOBHEIX pepleKcoB B ZpoleHtax HBIX YCJIOBHBIX pePAeKCOB B IIpo- 
y co6ak Jluxoit (a), ByapKa (6), WeHTax IIpH X pOHHYeCKOM Ipume- 
JIuxag (e) u JIuna (z) IIpH jo3ze HCcHuM OapOamusta y co6ak Jlu- 

OapOamuna 2 mr/Kr. XOU, 03a 5 mr/Kr (a), uw JInusa, 
I — t+, 10 — 2-4, TIT —3-%, IV — 4-% qo3a 10 mr/Kr (6), 3a KaKaEe 
S-CEKYHIHbIe HHTepBabI. OcTanpbHle o60- oO CER. 


SHaYCHHA Te Ke, TO Ha puc. 1. 
OSosHayeHnaA Te Ke, Gro Ha puc. iu 2. 


CTBHA YCROBHOrO pasqpaxuteta. Y JIuu3nt upu jose mpenapata 10 mr/«r 
ClaOOCTh TOPMOMeHHA CO BCe HapacTalomum spekTOM HacTylala c¢ MepBoro 
Hepwoqa MpuMenHeHuA OapOamuaa. Qror d@akt B oTHOomenun Juni BIIOJIHE 
oObACHUM, MOTOMY 4TO, ¢ OHO! CTOpomH, y Hee M B HopMe Iporecc BosbyKe- 
HUA WpeoOlayqal Hay, Wpoweccom Topmoxkenus, a c APyrou cTOpOHb, ocma6- 
‘1€HWIO TOPMO/KeEHHA MOPla CTOCOOCTBOBAaTh CpaBHUTelbHO GombIUAA jo3a 
OapOamusa. 

Takum 06pa30M, yKa3auHblii Ipuem yyera BAMAAUA OapdamMuuia Ha ycnoB- 
uble pe@leKchl, IpH ero xponnuecKkom TIPHMeCHeHHH, ast BOZMO7KHOCTh CYAUTh 
‘0 COCTOAHUN OCHOBHEIX HCPBHBIX IIpoWeccoB y HOONMITHHX xKMBOTHEIx. M3- 
M€HCHUA PePAIEKCOB BLIABIAUUCh He TOAbKO B 3aBIICHMOCTH oT II PHMCHHeEMBIX 
mo3 OapOaMUaa, HO uM OTTOrO, K KAKOMY THILy OTHOCHIOCh MOMOMbITHOR HRMBOT- 
Hoe. 

[pu craructiyeckoit o6paboTKe oTKIOHeHHIt NOWOKUTCIbHBIX YCJIOBHBIX 
pedlekcos 3a Karke 5 cek. B ycOBHAX IpMmMeHeHuA OapOamuna us 13 cmy- 
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ace JOCTOREPIbIe pesybTaTh! OLLI WOTyeHE! 8B 7 cHyuaAX, a B OCTAIbHBIX 

CydaHX OTKAIOHCHIA OKAIATHCh CTATUCTHYCCKI He OCTOBeEPHBIMH. ITA 
EOCTOBCPHOCTh Oba pesyAbTATOM SoNbUINIX KOMeOaHHit yCIOBHLIX pedsleK- 
OB B NepBoil MooBUHe WelCTBUA pasypaKiresell. 

CyANTD 0 COCTOAHNIL TOPMOACHILA MOAKHO HE TOADKO lO KOJHU4CCTBY CJIIONEI, 
LINeCICHNO BO BpeMA MeHCTBIA pasqpaxKnTesta, HO HW TO KouMUeCTBY TOM 
MOM, KOTOPAA BLICIAeCTCH JO AelCTBNA PastpaKuTeTA, T. ©. TIO Me*KCHYL- 
(AJIDHOMY ILMH WpoMe#KyTOUHOMY CILIOMOOTACTEHHL. P. A. Cpuroppan (1959) 
—eBoell ytccepTalia yka3blBaecT, UTO TpOMCHKYTOYHOE cmoHooTyesenne y Co- 
‘ak ABJIACTCH OMHIM H3 WoKa3sa- 
‘ejleil «=COCTOAIMA jUddepeHnipo- 
;OUNOLO TOPMOFKCNUA, TAK KAK 3/ech 
IPONCXOANT pasii4eniie IPOMEKyT- 


135 

100 100 100 
(OB BPeMCHH MerKLYy YCJOBHDIMH | 
azIpamkutreraAMi. On cuutaeT mpo- 62 2 
MEHKYTOUNOE CIFOHOOT eee Gonee 
fOHRNM ToKa3gaTeeM BhIpadotalt- a 
JOTO TOPMO?7KCHHA TOTOMY, UTO OHO 
skopee HW3MeHHeTCAH, eM ooObluHaAd 

a 6 


qudmepenlupoBKka Ha TOPMO3HOW 


pasjiparkHteIb, B wacTHOCTI Ip 

: Puc. 4. UA3mMeneniia M@sKCHTHabHOTO CJHOHO- 

CNCTBHH ATKOPOIA. oTnemcHua B Mporentax y co6ak /1uxolt (a), 
OcnoBbIBanCh Ha 9TIX WaHHbIX, Bypxa (6), Jinxad (cs) uu Jinua (e) OpH 

Mbt MpOBeuH HaOOFeHUA MW 3a Wpo- XPoOnUTeCKOM npuMenenun SGapOamusa B 03e 


MC;KYTOUHBIM  —« CALIOHOOTAeIEHMEM, 2 mr/kr. 


upugemM yuit DplBanoch TO kKowM4e- HKacdvutt cnoa6ux — CYMMa Me?KCHTHAJIBHOTO CJOHO- 
oTHeNeHUA 3a 12OMbITHDIX DHelt. OGosHaueHHA TE Ke, 


CTBO CJIIOHEI, KOTOPOe BLIAeIAIOCh aro Ha pic. 1. 

y coOak B KOHIe Me?*KCHPHAIbHOLO 

epuofla, HMenHo, B TeveHITe 20 ceK., 

UpeAuecTBYIONIIX Havaly AeHCTBUA pasqparkuTeTA. B pesyubTaTte OKa- 
galoCh, 4TO 9TOT WOKasaTeb OTpaKad Takue ie Vi3MeHeHHA BHYTpeH- 
Hero TOpMOKeHNA, KoTopbie Oplum Womywenbl Wpit aHauuse xXoOfa CJIO- 
HOOTHCICHHA Ha WOUOATNTeTHHLIE YCHOBHbIE paslpaykuTesry. B 9TOM MOKHO 
yOCUUThCH Hp paccMorTpellift Puc. 4, Ha KOTOPOM MIpuBeseHb! MpolenTHHle 
AMHLIC O MCAKCHTHAIbHOM CIIOHOOTeNeHMIT y TeTRIPes co6ak pH jose Oap- 
Samusa 2 mr/Kr. Ilo o6meii nampaBieHHocTH CABHTOB MOPKCHLHAILHOTO 
CJHOHOOTICNeMNH pic. 4 HalomilitaeT PHC. 1; pasqWuiA KacaloTcA AUIUIb Be- 
MUN HactyHalonynx W3Merneniiy. TompKo y Jluxaua Mp Me?KCHTHATbHOM 
CIOHOOTIICIeEHHH B DepBoM epnose MpuMenenhA SapOaMiina OnIO Mayenne 
NpOUeHTHOH BEMIS! (67%), a He yBeunueHte, Kak Mp yC.1OBHOM CJLIOHO- 
OTIQICHHH B ITOM TepHojfe (puc. 1). 

Takum oOpa30M, B GoupuIMHCTBe CilydaeB peakiA Ha TOMOMKUTE DAI 
YCUOBUDT pasqpaKUTeMb COOTBETCTBOBAMTA TOMY yPOBHIO B3aliMOOTHOMenMH 
fiporeccos BosbyKelMA MH TOPMOKeHHA, KOTOPHIi WMeICA Tepes, HavaJoM 
elicTBUA V9TOTO pasTpamiTesA. 

Mur pacemorpesit TaksKe PCAKIMIO HUBOTHBIX IPM npHuMenennn OapOamiiia 
Ha TudpMepevUMpOBOYHET paslparKUTeub. Y scex coOak, 3a UCKIIOGVeHWeM 
I{unvr, quddpepenuu pOBOTHEIE pepuekc B HopMe Obl XOpoulo yKperuren, Mptsem 
y Heypabnopemennoi JliH3sbl HMKorya He OplI0 HyTeBOl! ANpPepeHUMpoBKH. 

Ilpw Masbix fo3ax Mperapata rudpepenHuMpoworwnoe TOPMOFKeHHe Mao 
H3MeCHAMOCh, a CCIM H3MCHANLOCh, TO B CTOpOHY ero yAYAUIeHHA, up 6o1b won 
jose (10 mr/kr) OHO KpeTeplieBalo H38MeHeHUA B CTOPOHY pacTopMasKHBaHHA, 
BpeHdnHa pedleKkKca yBeIM4MBaIaCch (ra6n. 1). 
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; TABJUIULA 1 


H3ameneniusa CyMMbI ude pennupoBounoro peduiekca y codak (B jen. mk.) 
UPA PAasIMIUBIX §O3saxX Oapbamuaa mo 12-yHeBALIM MepHogzam Bpemonu (I, If, IH) 


JIosa 


: ee LE ee ee ee 
0.5 Mr/Kr 2 Mr/Rr | 5 Mr/ur 10 Mr/ur 
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Kutiuna cob6ann | | | | 
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AWHa . . a Se SD ee esa OO Wiese. I eas eee cael TI wee meee ces | es: 

Jiuxow ... — |— {| — | — | 39 Sr dae g 3 a ee ee el ee 

Jimusa .. . Sa i a ean ne ee eee (ree Cae , 106 | 1571144 | 138 
| | ; | | 








PaccmatTpuBaa ta6a. 1, momHO OTMeTUTE yxyimenne quddepenuuposog 
HOTO TOpMO#KeHHA y Byapeu upw 2 mr/Kr OapOamMita, BO BTOpOM nepHom 
IpuMenenia ero, Hy Jinu3er mp 10 mr/kr 6apOamuaa, c Hepporo nmepnon: 
TpUMeHeHMA Mpetapata, Y Bcex OcTaIbHBIX cobak pH W0zax 0.9, 245 mr/xi 
HMKAKOTO YXYAMeHHA STOO BUA TOPMOKeHHA He HaGsmOMaNocn. 

Hamu npon3poqnanch Tanxe ucunTanHA c YRIMHeNMeM elicTBuA WUdpde- 
PeHUMPOBOTHOrO pa3sqpakutenaA 0 3 MMH. Mocae ORHOKpaTAEIX 1 HOBTOPIIBIS 
(6 u 14 Heit) peexennit Ppa3sIM4HbIX 103 OapOamina. Onstte Ob HOcTaBNeHh 
Ha coOaKax JInuse, Jluxom u Byabke, upwyem oOKa3an0ch, 4To 6a pOamun 
B MaQIBIX 03aX H@ OKa3bIBa 3aMeTHOrO BAHAHUA Ha Kudpepexnuposournoe 
TopmMomeune. Tax, nanpumep, y Jluuser apa 3-MHHYTHOM yIMHeHHH nudpe- 
POHUMPOBKA MOUTH He H3MeHMach WPM BBeAeHHAX OapOamia B n03e 0.5 mr/kr 
B Teyentte 6 Aneit. B nopme o6maa cymma pedaekca 3a 3 Mud. qelicTBUA mud- 
de peHNMpoBoanoro pastpakuTeIA y Hee Oba paBHa 73 neneHHAM IWKaJEL, 
a Tocdte BBCneHHA Wpetapata — 76. Ipumenenne Gapdamuna y 9TOK Ke Co- 
Oak B 7oze 10 mc/Kr B Teqente 6 HEU NOApPAR Oka3zan0 Gonbmee BIIMAHHE, 
YBeIUIHNB CYMMy vTOrO pediekca Ha 9 Renenuit means. ‘Iloqo6Hoe xe u3Me- 
Henle pedreKca Ont10 m Mocne 14-nneBHOrO IpUMeHeHuA Wpenapata B WaHHolt 
nose. Takttm odpasom, OWeCBHTHO, YTO TONBKO GObIMe FO3H GapdaMiaa BE- 
3bIBAIIE U3Menente pediekca y codak Apu yaqannenun HeucTBuA uddepeu- 
MMpOBoqHoro pa3skpawutena, 

Hac unrepecopaa rane BOUpOc, Kak H3MeHANOCh NocmrenqoBaTenbuoe 
TOPMOKCHHe Ip MptMeneuuu OapOamusa, Tak Kak B cTepeoTnne pa3qpamu- 
Teel, B OMMITaX Ha codakax, BCerqa uMencH TOPMO3HOKM pa3aqpaxutesp. 
/lanuste 06 u3MenentM mocreqoBaTenbHOro TOPMOKCHUA NOX BAnAIMeM Oap- 
OaMHa Upeacraprenwt B tabn. 2. 

Mar pagum, aro noABAeHHeE MOCTeAOBATeIbHOrO TOPMOxKeHMA y cobaK He 
Beerta COBNARATO C ocadAenHemM AUP Pepenuuposounoro pedjeKca (ta6.. 1). 
Henp3a O50 yaonntp taKoit 3AKOHOMC PHO CBA3I, UTOOH BCerga ApH ocmab- 
meHnua Kuppepernuposku Gombme upoasrano cebs MOCAeqOBaTeIbio0e TOp- 
MovKeune. Takoe copmayenne Hwadmomanocn y Jima3e wpa 10 mer/kr 6apda- 
Mina wy ByapKn apa 2 mr/er. B octanpustx CIYWAX: WIM MocarepoBaTebHOe 
TOPMO;KEHHe He COBNayqaqo c ocnabnenuem mudpbepennnposku (JInxau, Jiu- 
xO — mpm 2 mr/«r), Ham ONO Mano ceOn mposssrano (Jtaxay — up 5 mr/xr), 
WIM Nake, HaocdopotT, HadmwWAalach WonOKUTeNBHAA MHYKUMA, XOTA wMdp- 
depenuuposka pm sTOM W3MeHANAaCh He3sHayutTembHo (Jidxay u Jluxok — 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Hamenenua ¢. H. 0. cob6an npu TpoHUNecKom NpuUMeHENUU 6a pbamuna 439 


TABIMITA 2 


[l3MeHeHHA DONOKUTEIEHOTO YyCHOBHOFO pedekca Ha 3BOHOK, cuelyIomuu Wocse 
nudpepennMpoBownoro ToHAa, B MpomenTax K peduekcy Ha 3BOHOK 
fo guddepexouposwkKA 0 {2-nueBHHM LepHofam Bpemeun (I, II, III) y co6ax 
pH pasHbIx jlosax Oapoamusta 


LLo3a 








pa a a 
0.5 mr/Rr 2 mMr/Rr 5 Mur 10 mMr“r 
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Kangana cooarku | 























BOD | og |! 47 (IEE | ua XL aE 5 el is ag Uso 8 Oar a Up 
JImxau . . . .{ 80 | 52 | 76 m)—|—|]—|— 
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TWMXOU 2 oe te | Se 93 )/—|—|—|=— 
JIMHAD: sorsigel se]! Ph ae — | 91 | 87 | 88 | 81 





up 5 mr/kr). Tanve ABNeHUA HY?KHO, BUMMO, OTHECTH 3a CueT PATa Wpyrux 
akTOpoB: MHAWBMAyabHbIXx ocobeHHOcTei sKMBOTHEIX, cpoka Mx pabOorE 
pH JaHHOM CTepeoTHie, COCTOAHMA nonmesol BposbyqumMocTH HT. Q. 
Benwutia H3MeHeHUM, HacTyNaBIMUx B Oe3yCNOBHHX CIIOHHBIX pepueKcax 
y co6ak, UpM WaHHHIX O3ax XPOHITeCKOTO lipumMeHennaA OapOaMia B HallaXx 
ompitax He Upesnimana 12%. [,uAa UnMocTpaqun UPMBOAUM ra6a. 3. 


TABNHILA 3 


llsMeneHHA YCJIOBHbIX H 6e3sycOBHBIX pedeKcoB B ipomeHtTax y cooaku JIuxaq 
Np pa3siMTHEIX MOsax OapOamusia m0 12-),HeEBHLIM Nepwosam Bpemeunu (I, Ii, It) 


| /[o3a 


0.5 mMr/Hr 2 MI/Kr 5 MHI 





















Pepe KChl 














YcuoBube . 100 70 
be3yc-10B- 
HblIe . ow. 400 | 97.9 


400 ; 114 100 | 108 89 100 | 100 107 | 108 








97.5} 98.2] 400 97.7| 99 100 | 106.5) 106 | 111.8 
| | 


V3 raOAMusl BUHO, TO ECM YCHOBHBI pe@ueKc B WepBOM Veplone MNpu- 
mMeneHina GapOamusa B yo3e 0.5 mr/kKr DOHM3HAICA Ha 30%, To Ge3ycIOBHHIA 
MOHH3HICA BCero 1Mmb Ha 2.0%. Bo BTOpoM Heptose pu aTOH WO3se yCIOBHBIM 
pediekc He H3MeHHCA 10 CpaBHeHIl0 C HOpMOM, a Ge3syCNOBHDIM H3MeHHICH 
Ha Te Ke 2.5%. Pasiw4ia B M3MeHCHMAX YCIOBHLIX M OesyCHOBUEIX pedueKcos 
HaOsiowantuce y Jinxaua Upw qosax 2M 0 mr/Kr. Y Wpyrux coOak H3MeHeHHA 
G6esyCHOBAHX pedleKcoB He UpeBbliall oTHX uupp. Orciwya caeqyeT, TO 
M3MCHEHHA, KOTOPHIe HacCTyHalM B YCJIOBHOM CIIOHOOTAeNeHMM Np NPuMe- 
Henn GapOamusa, 00 oOmei CyMMe, He COOTBETCTBOBAI U3MeHeHHAM GOe3yc- 
JIOBHOTO CJHIOHOOTAeeHHA. 

Takum 06pa30M, ONBITH xpoHMuecKoro IpuMeHeHHA 6apbamMuna B W03ax 
0.5, 2.5210 mr/kr, WpopeyqeHHble Ha UATH coOakax, CBMJ@TEILCTBYIOT 0 TOM, 
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4TO HyTemM RpoOuou perncrpanun (no 5 C€K.) HOAOHKUTENBHBIX YCHOBHBIX ped- 
JEKCOB MOKHO CYIMTb He TOMbKO 0 COCTOHHUM 3THX pe@seKcoB, HO HO Tom, 
Kak BIMAeT PapMakONOTMyeCKOe BeIIeCTBO B MaHHBIX fO3axX Ha BHYTpeHHee 
TOPMO7KeHHe y coOak, pa3IM4HBIX NO TUNONOrMuecKuM CBOHCTBAM HepBHoOit 
CHCTEMBI. 


Boros 


1. pw xponnuecnom BBeeHuM CoOakaM OapOamuna HabsmOaeTcA n3Me- 
HeHN€ UX BHICHIeM HEPBHOM JeATeIBHOCTU B BaBUCHMOCTH OT HO3bI Mpenapata 
HM THIla HEPBHOM CHCTeMBI 3KHBOTHOLO. 

2. Ha6moyaBmeeca Ip XPOHMYeECKOM UPHMeHEHUM MaJbIX 203 OapOamuuna 
(0. 5 u 2 mr/kr) yneanyeune Salas bIBAHHA NONOKUTEABUBIX YCOBHBIX ped- 
TeEKCOB ykKa3blbaeT Ha yJlyynleHve BHYyTpeHHero TOPMO?KEHHA. 

3. pia xponmyeckom upumenenuu 6onpmnx 403 OapOamuna (5 u 10 mr/xr) 
YCNOBHOe CIIOHOOTFeNeHve ObLIO GonbMe B Hayae HeUCTBUA NONOKNTeEDHEIX 
PasipaxkuTetel, ueM B KOHIe Ux pelicTBuA: aTO CBUeTEIBCTBYeT 06 Ocnabne- 
HHH BHYTpewHero TOpMO;KeHUA. 

4. IIpu pasnnunsrx posax OapOamMua UW B 3aBUCHMOCTH OT THIIA He PBHOI 
CHCTeMEE Cobak HabsOAal0ch nocaenoBaTerbHOe TOPMORKeHve, ITO Takme 
CBuseTeNbCTByeT 06 oOCHabeHUH BHYTpeHHero TOPMOVKEHHA, 

o. JLubhepennuposounoe TOPMO7KeHHe Ip OObL4YHOM OTCTABILEHHH pa3jpa- 
KUTeA (20 cek.) MU UpH yuAMHeHUE ero NeUCTBHA 0 38 MMH. Mano usmMeHAetca 
OT H3yyeHHBIX 03 OapOamuua. 

6. pu xpounueckom ipiMeHennu OapOamuna Oesycnopnoe CJIIO HOOT Te- 
WeHMe H3MCHACTCH He3HaYHMTeIbHO M KoNebaHUA ero He COOTBETCTBYIOT 113- 
MCHCHHAM YCIOBHOrO CONOOTAZeIeHUA. 
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PE3YJIBTATbI OAPMAKOJIOPTHUECKHX MCCIEXOBAHHH, 
BbILOJIHEHHbBIX METOJIOM YCJIOBHBIX PE®JIERCOB 


Tr. H. WOBRAINO 


(JiIaSopatopun dapMakouorHy IeHTpasbHOH HepBHOM CHCTeMBI. oabesyiomuh — 
r. H. LWodxanno) i 


B wacrosilee BpeMA BHUMaHHe PHSHOOTOB UM Bpayelt BCE Oomubme IpuBse- 
KaeT TOT pa3jes MapMaKOJOrMM, B KOTOPOM paCCMAaTPHBAIOTCH BEMecTBa, 
BIMAIOULME Ha PYHKIMM WeHTpabHOM HepBHOM CHCTeMEI. ITO CBABAHO C OOJb- 
MMMM ycnexaMH B H3y4eHuH WeHnTpasbHOl HeEPBHOM CUCTeEMH, MpeACTaBIA- 
wei Cobo cpeyoTOUMe OCHOBHEIX MeXaHH3MOB, yepes KOTOPHle ONOCPCHOBAH! 
peryIAQUM PyHKUMM OpraHi3sma pu (UsHONOTMVeECKUX, a TAKKE MPH NaToMo- 
rHyeCKUX yYCMOBHAX. BosMosKHOCT HallpaBeHHO BMCIIMBATECA B eATeIbHOCTD 
oTHX MeXAaHU3MOB HEPBHOH CUCTeEMEI C NOMCHIBIO PapMaKOMOrUyeCKUX BeMecTB 
ocoO6eHHO IpliBleKkaeT BHUMAHHe necneqoBaTesen. B KaxwOM cuyyae WIA yC- 
TeMHOTO HCHOAbZOBAHUA apMAKONOFMYeCKHX BevlecTB HeEOOXOJMMO 3HaTb, 
Kak felicTByeT IIpuMeHHeMoe BeMeCTBO Ha NWeHTpadbHyloO HeEpBHNYy!lO CUCTEMY. 
Bauyy Toro 470 ata cTOpoHa AelicTBHA B OTHOMeHUM MHOTHX BEmecTB eile 
HeJOocTaTOUHO WUsyyeHAa, CefyeT CUMTATh OUeHb akTYyaJIbHbIM yrayOnenne u 
pacminpeniie dKCIepuMeHTaIbHLIX HccIeLOBaHHi HO dapMakONOrUN LWeHTpadb- 
HOM HepBHOH CHCTeMBEI. 

B nayyenvn BIMAHMA dapMakosoruueckux BellecTB Ha NWenTpastbHyr 
HePBHYIO cucTemy Oombmoe 3HayeHHe UMecT MeTON YCAOBHDIX pedeKcos, 
Tawi BOZMO*KHOCTH TOUHO BHIACHHTL, KaK BANAT pasHUble BeMlecTBa 
Ha OCHOBUbIe Wporecchl BLICIUeH HepBHOH J\CATeNbNOCTH. Hayao asTomMy Ha- 
TpaBeHHO UcceAOBAHUK OLIN0 WOM0HKEHO Vi. I. Wasnopnim 4 ero yueHiKamMu 
(Zananckui, 1908; Huxrngoposcrnuit, 1910). B gambuelimem Mnorne Hec7eno- 
BaTeIH yCieMHno UpuMenAIM UW BposomKalwT UpHMenATh MCTO yCNOBHBIX 
peduekcop B dapMakoOJOrun. 

BZ3anaveit HaCTOADIero COOOMeHUA ABAAETCA U3T0OKeHMe HEKOTOPHIX Pe- 
3YIbTaTOB UccueoOBaHuH Harel na6opaTopun 10 PapMakKOAOTHU Ile TpaubyuoL 
HEPBHOH CUCTeMBI, MOTYYeHHHIX CG MOMOILbIO MeTO/Aa YCIOBHIX pepeKCoB. 
JT paooTh BHMOAHATHCL MHOW HM MOWMM COTPyHuKamMu T. M. Kysepeuko, 
H. GC. Codposossim, M. K. Kanunnnoit u padotaBiinm CoBMeCTHO © Hamil 
Burt. K. Degopossim. Mbt ocTaHOBHIMCch Ha MeTO/e YCJOBHEIX pedsmeKcoB 
HOTOMY, YTO OH WacT HaHOOAbMIMe BOSMOAHOCTH AIA UZYAeHUA BUUAHNA dap- 
MAKONOFHYCCKHX BeINeCTB Ha WpormeccH, MpoTeKaiomme B OoNbMNX NoOymMAa- 
puax rosopnoro Mosra. B HaliMx UccreqoOBAaHUAX 6LINIH HCUOTb30BaHH pa3sHble 
SKUBOTHIC: COOaKM, KPOAUKM H MDIMIM., ONbITH CTABMIMCh Ha coOakax IO Me- 
TOMMKE WMMEBLIX CIIOHHEIX yCHOBHHX pedseKcoB, Ha Mbilax — MO MeTOAMKe 
TMWMeBHIX J[BUrAaTebHEIX YCMOBHEIX pedweKcos E. A. Tanne (1935, 1939) 
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HM Ha KpOUMKAX MO MCTOAMKe IMMeBHX ABUTaTeIbHbIX YCAOBHBIX pedseKcos 
O. B. Maannoscroro (1952), upucnoco6sennoit zua capmaKonoruuecKnx 
nexeii (Llo6kanno0, 1956). Hamu usyyanucbh pemectBa c HapKoTMuecKuM jei- 
CTBUeM Il BellleCTBa C MpeHMyMlecTBeHHO CTMMYAMpyIOlmMM elicTBueM, aHa- 
HeNTHKN, BbISHIBAIOMNe PYHKUMONATbHBe CABUTH B CTOpONy yayumenna 
OCHOBIIBIX Ipoleccop BbICHIeli HepBHOli JexATeMbHOCTH — Bo3b6y#neHUA 
TOPDMOMECHITA, 

M3 penlecTB ¢ HapkoTH4uecKIM JelicTBHeM, MCcCTeLOBaNHLIXx HaMH, Heo6- 
XOAMMO IpexkKAe BCerO OTMCTHTH akasony rapMun. B auteparype cymectso- 
Baio MH€HHe, OCHOBaHHOe Ha 
JaHHBIX OCTPHIX OMNBbITOB, Oo 
TOM, 4YTO TapMuH WelicTByeT 
Bo3sbyKqalonlumM o6pas0m Ha 
KOpy romospnoro mMosra. IIpo- 
BejleHHbie y wac H. C. Co- 
pponosnim nu Burr. K. Deno- 
pospim ((1953, 1955, 1956) 
OUbITbE Ha MbIWAaX HW Ha coba- 
KaX 10Ka3aJIM, YTO rAaPMHH Kak 
B MAJILIX, TAK UM B OOUbUIMX 
wo3sax eucTByeT UMcKIIOUN- 
TEIbHO yrHeTawuiuM o6pa30m 
Ha PYHKQUM KOpbl rosOBHOrO 
Puc. 1. W3amMenenne ycaopuntx pedaexcos y cobak MO3ra, ocua0JAA pa3sqpaxKu- 
Jluu3a (4) mw Byapka (8) pu opumenesnu Mpo- venpunmit u TOPMO3HO mpo- 


Cc . 
MeHOue Wecchl HW TOABMWKHOCTh HX, 


[To sepmuxaau —~ CYMM@ MONOHKNTeIBHBIX YCIOBHEIX pe- 
@srekcow (B We. -wik.), 7 -—HaKaHyHe OllhiTa C BBeqeHHeM Taxum o6pasom, Ha OCHOBa- 


NpOMelola, 2 — B TCHb OllbITa; 3 — Ha CJIeMyroulNn WeHb. HHM pe3yJIbTaTOB UCCAeTOBa- 

I[uppost nod cmoaduxamu — o03bI IIpomMeyovia. 

HUA MeTOAOM YCJIOBHEIX ped- 

JI€KCOB MEI MOrAH oOxapakte- 
PUSOBATh TapMUH KaK HaAPKOTHK. ITH BHIBOAB HMEIOT 3HAYeHHe WIA KAMHUKN, 
HOCKOJbKY TapMMH MpuMeHAeTCA JIA eyveHWA MapkKMHCOHM3Ma. 

Hosoe o6e3601NBatomee BeIecTBO MpOMeRON, CuuTe3 KOTOpOorO OH OCcy- 
mectBaeH M. H. Hasaposstm (1952), uccaexosasnocb y Hac B OTHOMeHHM BAMA- 
HHA ero Ha BBICIIY HepBuylO JeATeIbHOCTh CoOak, KPOJHKOB MU MBE 
(lodkanao, Copponos u Degopos, 1955; Codponon, 1956). B sToit pabore 
MbI HMCJIM BO3MO/KHOCTS 1a0J10AaTb TOT PakT, ITO COOaKH C Ppa3HLIMM THIIOI0~ 
rideCKUMH CBOHCTBAMM HepBHOll CHCTeMEI pearupoBadM HeEOAMHAKOBO Ha OHH 
H Te *Ke (O3bl Ipomefona (puc. 1). M3 puc. 1 suguo, uro or 703 Ipomeyoua 
0.01 mr/kr um 0.05 mr/kr ycnosune pedaexcnt y cobaxu JImu3ut (CUIbHOrO 
THMa H€PBHOH CHCTeMbI C HCKOTOPLIM MpeoOananvem mpomecca BO30y+KeHIA) 
MOBLMUaINCh, a y coOaku Byabnu (co cpequeit cunol HepBuBIX Mpomeccos u 
HaKONHOCTbIO K THOHOTH3aluw) He u3sMeHARHCH. Jlosa 0.1 mr/er y Jlnu3H 
MoBbutata, a y byabKu TonWKalIa ycnoBHbte peduexcut. Hakonen, 1035 
0.25, 0.5 4 1 mr/kr y Jlmu3nt BEI3EIBana NOHWRKeEHHe YCHOBHBIX pedseKcos, 
HO OHO ObILIO0 3Ha4HTeIbHO MeHbUIMM, ¥em y Byapun. Takum o6pa30M, 3 9THXx 
OMDITOB OTHCTAMBO BUHbI OCOOCHHOCTH peaKNMM Ha Wpomeyon y cobak, pas- 
AUWaIOUHXCA IO CBOHCTBAM HepBHOW CuCTeMHEI. 

M3 apyrux HapkKoTHkoB Halle BHUMaHMe UpuBreK HapkKOwaH (aBepTHH), 
MOTOMy 4TO OH IO XHMMYeCKOM CTPyKType ABAAeTCA coueTAaHHeM ZTUMOBOrO 
aIKOrONA C OpoMoM. Tak Kak BAIMAHMe Ha BLICHIYIO HepBHy!0 JeATeIbHOCTE 
oTHX TBYX BeUeCTB MOpO3sib OLMO panbmse XOPOMO Usy4eHO, TO IpezcTaBAANO 
HHTepec BhIACHHTb, KaKOBO OyfeT WelicTBHe Ip coueTAaHHM UX B OHO Mome- 
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Kyle Hapkotatia. OMBITL, WpoBpeseHHble H. C. Copponosntm (1955) Ha cobakax, 
moKazadH, YTO HapKOMAH yCuIMBaeT TOPMOSHOI Hponecc HM Up s»TOM TosaB- 
JACTCA OTpHaTebHoe BJIMAHMe ANKOTONBHOM TpyMWHbl Ha 9ITOT Mporlecc. 
ain WasocTpayuin Ha pc. 2 upencTaBmenbl \warpaMMbl OUKITOB Ha OHOU 
a Toi 3Ke COOaKe C AKOTONeM HM HapKOaHOM B TAKUX 403aX, B KOTOPbHIx o6a 
TH BeIICCTBA BLIBHBAIM MpHOAM3HTeAbHO OAMHAKOBOe Nayene BeMIHHEL 
TONOKUTCABHBIX YCUOBHEIX pedleKcoB Ha 
pasHhle pasqpaxkuTeim cTepeoTuia. Ms pu- 
cylika BIO, UTO HapKOJaH MW aAKOTONb MO | 7 
OTHOMeHHIO K pedsekcy Ha ANdhepenwMpo- 
BOUL paslpakuTeib—TOH pe3skO pasIH- Y 
yasuch Merny coool: HapkowaH YyMeHbilad 
peduekc, a aIKOrONb yRerMauBat ero. Benen- 6 2 
crue 9Toro Upu asKorome HaOdutoqatach 
yAbTpasiapafoKcambuad (pasa, vero HUKOTMAa He 4g 
OTMedaOCb UpH jelicTBIH HapKonaua. B yasb- 
HeLMIMX OUbITaX BOCCTAHOBJeHHe YyCJIOBHBIX 6 2 
pe@suekcos fO HOPMEI WLIO Tocwe HapKolana 0 
6victpee, 4weMm Tocwe aKOLOJA. 40 
Ilpu w3y4eHHH BIMAHMA HapKOaHa Ha 2 x» 
BLICUIYIO HePBHY!O AeATENbHOCTh YeThIPeX CO- 
Sak ObIN0 MOKazaHoO, 4TO OT CpeHMX ero Os 
TOPMOSHOlL WMpotecc yayumaicH UpH BCeX 
Bugax wennTanni (qWud@depenuApoBkKa, 3allas- d 20 
bipaniie, yramteuuve). B cayyatx «CpBIBOBY 9g 
BHICIIeli HepBHOW JeATeIbHOCTH y co6Oak Hap- 40 
KOIAH OKa3biBall XOpOUIM TepanesTuyeckKili 
ap pext. Boe oT cBOiicTBa HapKoOJana, ABAA- 
r;oulerocA, KpOMe TOTO, AKTHBHBIM CHOTBOPHEIM 0 
seujectsom (Copponos, 1902), Batu HamM OCHO- 
BAHMe PCKOMeHOBaTb ero B KayecTBe CpeACTBA Se oe es 
aaa nevenna cuom (Llodxanno u Codponos, sae donuoneuta 160 epee 
1955). CuorpopHat CMecb C HapKOAaHOM 61a  wapKomana (A) uw 21T/KT aaKo- 
ACIbITaHa Ha OONbHEIX B KJIMHHKEe Ilcuxnat- roma (5). 


piyecKoro CeKTOpPa VMuctutyta Mu3sHou0rnu MM. Ho eepmuxansu—CyMMa YCJIOBHBIX pe- 
Vi. 1. Masnosa AH CCCP, mpuuem Onto yeta- Dee eee a une 
HOBMeHO, UTO JaHHad CMech OOTamaeT PAOM  OMMITH MEPKe TE B HM BBe- 
IpeuMyuecTB 10 CpaBHeHHlo © [\pyrHMM CHOT- 

BOPHBIMH CpeqCTBaMH. 

Takum o6pa30M, Ip M3y4eHH BIMAHUA HapKOaHa Ha BBICIITYTO He PpBHY10 
jleATeIbHOCTR y 9TOrO HapKoTHka OBL o6HapyKeH PAT MOMOMUTEMBHBIX Ka- 
YeCTB, KOTOPHIe MOMHO OEIIO Obt OODACHHTS HasMaMem B ero CocTaBEe 6poma. 
Boupoc 0 BAWAHUM Ha BLICHIY HepBHy eATCbHOCT APyTUx opranwyeckux 
coequuentit Gpoma UpeAcTaBAAeT 3HatMTeAbHW MHTepec A pa3pa6aThIBaeTCcA 
y Wac Jjapme. 

Cei3b Meaty XUMMGeCKOH CTPyYKTy pO CHOTBOPHEIX BeMleCTB HM BIMAHICM 
WX Ha BLICHIyO HepBHyt WeATeIbHOCTh Obina UccHeAOBAHA elle B OTHOMe HUH 
tpex GOapoutypatos — Oapdamiuia, HemOyTana uM THOMenTana (LjoOKaa10 
au Kanuauna, 1957). OTH BemecTBa HepesKO pasIM4aloTCA MerKy coool m0 
XHMHUWVeCKOMy CTpoeHtio, 1puieM 6apOaMH M HeMOyTad ABIAIOTCH M30MepaMh, 
a THOMCHTan, CXOMHMM 10 CTpoeHHio C HeMOyTaIOM, OTIM4aeTCA OT Hero TEM, 
qTO KO BTOpOMy yrepoOqHomMy aTOMy 6apOUTypOBOH KMCIOTH BMeCTO KHCAO- 
pola Mpwcoesunena cepa, 
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B omsitax Ha KpomuKax Bce Tpu OapOutTypata BunaAnH yrhetawmum oOpa- 
3OM Ha BBICIIYy!0 HePpBHYIO ACATeCNLHOCTH, KAaK THUWIHETe HapKOTHKH, opuuem 
TAKOe BIMAHHE UX paciipocTpaHANOCch B NepByto ovepeAb Ha Nporecc BHyTpcH- 
Hero TOPMOKeHMA. OHakO CKOpOCTH HacTyIenuA 9THx Hapymeuni BbICc- 
mew HepBHOl eATenbHOCTH, a TaKKe HMHTeCUCHBHOCTL WM JWIUTeIbHOCTD Wx 
Ip eHcTBum atTux GapOuTypaToR oKazanucy, pasiuunbimu. Ha puc. 3 mpen- 

CTABJICHbI KUMOrpaMMBbI OTIBI- 








A TOB IIpH BBexeHHM OJ,HOMY 
TOMY 2Ke KpomnKy OapOamuaa, 

= | HemOyTawa MM THOMeHTaxa B 

3303433 4303943 3 3 3 ¢ 3 ose 10 mr/Kr BHyrpuBenno. 

a oe a1 Rak BUAHO 13 pucyHKa, oT 





“~~  BBeseHuA OapOamuna ycuo0B- 
Hbl€ PeMAEKCH CHU3HIUCh, HO 


/ Wpolaiw He cpasy, a TOKO 

b 1ocie IpHMeHenwA TOPMO3HOLO 
paspaxutTelA—s3ymMMepa. 3a- 

TEM He OBO OTBeETHEIX peak- 

uu B Teyenne 12 mun., mocae 

445 - 'ero MOABNUICA Tepsblit ped- 


3303 p P27 £ 2s 3 3 3 03 
B eae ASAP AR A 
mexc. B oranane or G6apba- 


MMJIa HemMOytTaq wselicrBponad 

Sozee pesxo. Ilocue seenenua 

B | ero KpOIMK oTpearnpoBan 
TOIBKO Ha OJMH YyCAOBHBII 

pas{paxKkuTeIb — 3BOHOK, 4 

‘ 3aTeM pe@eKCh Wponann Ha 
S02 YF 9 3 3 6 3 HIB73C3 24 mun. Haxoney, ruonenran 
TE BLI3Ba odiekr eme Grictpee. 


AAAI ty 
ae GHeCh Cpasy Docse peeyenna 


Puce. 3. OnsiTH Ha KpoanKe N 87 Opi BBEACHHH B a pe@aencsi Se ee: HO 
yuluyio Bey OapOamuaa (A), Hem6yrana (B) 1 tu. 34TCM B OTAMUME OT BYX Ipe- 
oucHTana (13) (2%-e pacTBOpHE B Kom UeCTRE 0.5 AbBIAYHIMX BeleCTB yCNOBHO- 
MiI/KT). Sanne Up MesTenHOM xoyle KuMOrpada. pediextopnaas HeATCIIBHOCTb 


Ceepxy owus: perucTpanMA gBurarenbunix YcHOBHBIX peb- BOCCTAHOBN Tach CKOpo — yepe3 


JICKCOB, OTMETKA IlPMMeHeHHA YCNOBHBIX pa3syipamnrenen : 1_ 
{8BoHOoK+ ¢ ), cBet+ (c) Hu 3YMMep— (3y)]; oTmeTKa Bpe- 14 MHH. Takum oOpasom, HOM 


M€HH (1 MHH.). Cmpeaxamu oO6osHayeHb! MOMeHTEI BReTeHHA OytTan HM THOMeCHTA OKABAIUCh 

eee aKTMBHee O6apOamuna. Dro 

MO#KHO OODACHUTL TOM, UTO B 

HemOyTaze Ul TuoUeHTaze CONCPRUTCH MeTHNOyTHTOBAaH rpytina BTOPUYHOLO 

aIKOPOUA, KOTOPOH CBOCTBeEHHO 6o7ee CHJIBHOe HapkoTHycckoe jJelicTBue, 

4€M H30aMUOBO rpyune He€PpBUYHOTO aJKOro.A, cofepskamenca B 6Oapba- 

Muse. HM patKoBppemenuocrTh addpekta OT THOMeHTaa MOSKHO NOCTABUTb B CBA3b 

C TCM, YTO B COCTaB 9TOTO OapOuTypata Bxogutr cepa, OuarojapaA wemy on 
OLICTpO paspyulaercaA B OpraHu3me. 

Hamel ta6opatopun H. C, Copponos u Jlo6xanao B onpitax na UAT 
coOakax M3yyuann BANAHHe OapOamuna Ha BEICHIYIO HEPBHY!0 JleATeNbHOCTH UpH 
*POHUTECKOM BBexeHun ero.! B orux onnitax 60 NOKa3aHo, 4TO U3MeHeEHUA 
CO CTOPOHbI YCHOBHEIX pedseKcos 3aBucenn B KasK]OM CJyyae OT UpumMense- 
MOH 203h Oap6amuna u or ocoOenHoctTeii HepBHO cucTemH coOakn. 





' CM. B HacTonniem Tome crathio H. C. Copponospa u Lo6kaziio (cTp. 433). 
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CBA3b XHMMUYCCKO CTPYKTYPHI BEMeCTB C BAHAHMEM HX Ha BBICITy!O HEPB- 
Hy!O0 J€CATCAbHOCTS UCCHeROBATACh Y Hac TAKKe B OTHOMECHUH CTAMYIATOPOB 


HepBHOH CHCTeMHI, B YacCTHOCTH KodevHa. 
ABIAIOWMNCA CaMbIM MIMpokOpacipoctTpane 


IlpuposHnit amkanouy Kodenu, 
HHLIM BO30y2KTaImuM HepBHyto 


CUCTeMy CPpeACTBOM, He AMMeH HEOCTATKOB. Iloatomy MpescTaBiAAo WATepec 
ViccHeLOBaTb BIMAHMe Ha BEICHIY!IO HepBHY!O JeATeABHOCTH HOBOTO Ipou3Bop- 


HOTO 


KO@eMHOBOH Tpyuukl — M9THIAMMHOMeTHJI-KOmenha, 


KOTOpHi Ons 


HewaBHO CHUTe3sHpOBaH COBETCKUMM XMMMKAMH E. C. Tonospanncroi u E. C. Ga- 


man (1952). 


B oumtax wa cobakax T. M. Kyyepenxo (1997a, 19576) moKa3zala, 4TO CTH- 
My JIUpyoulee BIMAHHE Ha YCHOBHOpeMeKTOPHY!O JeATeNbHOCTL y AMeTHIAaMu- 


HOMeTMI-KOopeHHa 3Ha4MTeAbHO Oonee BE- 


paxeno, sem y KoenH-Oen30aTa HaTpuA. 
Ha puc. 4 npeycTaBseHbl ONBITH Ha cobake 
up jeiictaunm O6OMX BeMecTB B OAMHA- 
KOBLIX MO coxepsKaHHio TypWHa 03ax. 
M3 wpupexenabix KPHBHIX BHAHO, ITO 
appenktT OT WaTHAaMMHOMeTHI-Komenva 
OBL CUbHee HM WpomOWKUTeIbHee, eM 
oT KodeHH-GeH30aTa HaTpHA. 

I[pu cpaBHHUTe.bHOM M3yyeHun men- 
CTBUH OGOMX BellecTB B WOCTeIICHHO BO3- 
pacTalomiitx }O3ax OKA3aOCb, ATO AMOTHI- 
AMHHOMeTHA-KOdeuH He TONbKO OGosree 
AKTHBeH, HO Ht MeHee TOKCHYeCH, eM 
KopenH-Genso0aT naTpuA. llaqenue ycros- 
HEX pedleKcoB M OTKa3 OT KOpMa Ip 
60NbwWuX Nosax DWHITMMAMMHOMeTHI-KO- 
beuna GhIm0 MeHee BbIPaKeHO i HaOJI10- 
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Puc. 4. Wsamenenua ycnosnoro ped- 

jekca y codakn Tnu6pa Mocne mox- 

KO3KHOTO BBefeHuA 5 MI/KI AM9ITHI- 

amunometTun-Kopenna (4) un 8.5 mr/KT 
KodenH-Gen30aTa HaTpuA (Bb). 

IIo ocu adcyucc — HoMepa OMTIbITOB, nO OCU 

opdunam — CHOHOOTAeIeCHHEe (B Wem. It.). 


Cmpeaxamu O603Ha4eHbI MOMEHTDI BBeeCHHA 
BellecTsB. 


aloch pee, YeM Up COOTBETCTBYIOMMX 
wo3ax Kodewu-OeH30aTa HaTpHA. 

Takum 00pa30M, On0 ycTaHoBNeHO, YTO OarofapA BBeAeHMIO B MOMeKY Ty 
Kodeuta TpyMUbl AWsTHTAaMMHOMeTH1a MOMYSHMOCh BemeCTBO, o6amatomee 
PAJOM MpeMMymlecTs 10 CpaBHeHMio C MCXORHBIM aKaTOUNOM B OTHOMeHHA 
BIMAHHUA Ha Mponecchl BLICHIeii HePpBHOM JeATebHOCTH. 

I< pompocy 0 BAMAHMM HOBOKawHa Ha BBICIIYIO HepBHY!O AeATeIbHOCTD 
MEI MOMOMIM B CBASH C TeM, UTO Hama MabopaTOpaA saHUMalach H3yueHHeM 
pesoporuBaoro geitctsua ero (KyyepeHKo u Ilo6xauno0, 1953; Kyuwepexko, 
1954; Ilodnanno u Kyyepenko, 1954). pu uccneqopanun eHCTBHA HOBOKaMHAa 
Ha Ie€HTPaJbHy!O HePBAY!O CHCTeMY BO3HUK BOIpOC O TOM, Kak MOM BAMAHHEM 
ero U3MeHAIOTCA yHKUMM KOpbI romoBHoro Mosra. OMBITH, MOcTaBeHHble 
T. M. Kygepenko (1956a) na coOaKax, MoKa3atM, UTO OT MOAKOKHOTO BBE/C- 
HUA HOBOKaHHa Haske B TakKOM HeOOMBMIONM WoO3e, Kak 1 mr/Kr, Hadwyaocb 
oT¥eTAUBOe yBeNMGeHMe YCAOBHBIX pedeKCOB. B nose 5 mr/kr HOBOKaUE 
BHI3HIBA NOBEIMIeHMe YCMOBHEIX pedAeKCOB TOABKO y cobakH CHAbHOrO THA 
HeEpBHOI! CHCTEMEI, a Y coOak Caaooro THMa HeEpBHOH CHCTeMbI — NOHMKEHMS 
ycnosuttx peduexcos. [lo-saqumomy, CHWKeHMe YC.IOBHBIX pedaekcos pa 
aTOH 103e HOBOKaHHa y CiaObIx COOaK OHIO CBA3aHO C pasBATHeM sallpene.b- 
Horo TopMomenusa. Tlocmequee ele pesde CKasblBaloch Ip AO3ax HOBOKaMHa 
10 nu 20 mr/kr, OT KOTOPEIX y BCeX COOaK HacTyNaio CHMKeHHE yYCOBHHIx ped- 
nexcos, Ha quarpaMMax pic. 5 IpeacTaBlenbl U3MeCHCHUA YCIOBHEIX pedjer- 
CoB HOA BAMAHHeM HOBOKaUHa B Aosax 2 u 20 mr/Kr y Tpex coOaK, © pa3sin4- 
HEIMM cBoiicTBaMu HepBHO cuctempl. 3 uux co6axa Mydrta 6bl1a caad6oro 
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THOa, coOaka AsoTr — cuubHaa BapHalunA cadoro Tima uw cobaKa Tu6pa — 
CHIbHOrO Tuna. B tpupeqeHHHx Ha pucyHKe onptax CaeqyeT OTMeTHTh Ty 
ocobeHHOCTL, 4TO U3MeHeEHUA co CTOPOHBE YCNOBHBIX pehieKcoB OT OHOKpaT- 
HOrO BBeVeHUA HeEOONBOINX 103 HOBOKaNHa MOTH lepsKkaTbCH B TeYeHNe He- 
CKOIBKMX Hocdexywomux Heit (y Azora nt Cn6psr nocae 2 mr/kr, y Myoru 
nocae 20 mr/kr). JI nutenpuoe TocieeicTBue OT HOBOKaNHa ObINO Tem Gouee 
MHTePeCHEIM, 4TO HOBOKAHH ABJIACTCA BeIIeECTBOM, ObICTpO paculemla AIOMMMCA 
B OpraHH3Me Ha CBOM CocTaBHble vacTu — TapaaMuHoobens0linylo KUCHOTY H 


60 ; 60 
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Puc. 5. M3mMencnua cyMMpt NOJOFKHTCIIBHBIX YCJIOBHBIX 

pedaekcos y cobak Mydrta (A), Azor (Bb), Pudpa (B) 

MOCH€ BBCACHHH HOBOKaHHa DO KowKy B WO3ax —? Mr /KY 
(J) w 20 Mr/kr (//), 


ITo ocu a6cyucc — naror OIBITOB, NO Ocu opdunHam — CyMMa yCJIOB- 
HbIX P€@MeKCOB (B We. UIK.). Jawmpuxosannvie Cmonbuxu —ONbITHI 
B KOHTPOJIBHbIE KHM, vepnoie — TO Ke BHM BREReHHIt HOBOKAaHHA. 


AMITUMTAMHHOsTAaAHON. [penctapaanoch BaytHBIM NOITOMY UCCNIeOBaTb BIIMANKe 
Ha BEICINY10 HCpBHY!0 JeATCAbHOCTh TUX CTPYKTY PHEIX COCTABHBIX yacTelt HOBO- 
Kattna. ONBITH, UpoBeyenupre T. M. Kyuepenxo (1957a, 19576) na coOakax, 
NOKa3zaIH, uYTO OT TapaamMuHoden30iHOi KuCHOTEI Hactynaer yBemnmuenne 
YCHOBHBIX pedieKcos, a OT TMaTUNaMMHOsTAHONAa — yrHeTenve ux. OnnaKo 
UpH CpaBNeHM BIMAHUA Ha YCHOBHHe pePAeKCh aHHbIX BeIIECTB C BILAAHHEM 
HOBOKAMHA OKA3al0Cb, YTO OHH 3HAYMTeIbHO MeHee AKTUBHEI, YeM HOBOKANH. 
OnHOBpeMeHHIIM BBeReHHeM TapaaMnnoobenso0iinol KUCHOTE MU qWaTHAAMUHO- 
dTAHOAa He YaOCh BOCIpONsBecTH TAaAKHX U3MeHeHHI B yCuOBHOpedsektop- 
HOH JeATeIbHOCTH, KOTOPble HacTyNadH OT COOTBETCTBYWOINei NO conepHaHto 
oTHX BeueCTBR NO3br HOBOKaMHA. Takum o6paszom, WaHHble OMBITH C Hecomnen- 
HOCThIO MOKa3aiH, UTO M3MeCHCHMA YCNOBHEIX pedseKcosB OT HOBOKalINAa OLIN 
CBA3aHBI C AeMCTBHeM Hepacuiensennoil MoneKyn ero, 

Mertoy ycnosubix peduekcos namer UpumMeneHte [IA BLIACHeHUA dbapMa- 
KOMMHAMHKM TAKOTO 3araqO4uHOrO TIO CBOeMY BIIMAHMIO Ha OpraHn3M weKap- 
CTBCHHOTO BellecTBa, KaK KOpeHb *MeHbMenA. Usyueune neiictsua ero atTum 
MeTOJOM OBIIO HaYaTO HeqaBHO HeECKONBKUMH AccleqoBaTelAmMH (benenprnit, 
1955; Bpexman, 1955; Equmosa, I'ne6ona u Opsosa, 1955; Dpyenros, 1955). 
/laHHEli BOMpoc, OmHAKO, ocTaBancA HeOCTaTOUHO paspaboTaHHbIM, BBYy 
yero y nac T. M. Kyyepenno (19566) Ozma Tpopeyena Oombman pabota Ha 
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coOakax Cc IpHMeneHieM ‘*KeHbINCHA. Ilocne BHACHeHUA BIMAHUH +KeHb- 
MeHA Ha BbICIyIO HepBiHylo JestTetbHOCTh pH OHOKPaTHLIX IpUuMeHeHHAX 
CWI MOCTABNeHE OMbITE! © XPOHHueCKHM BBeeHHeM ero. B oTHx ONbITaXx 
eHbIIeHb JaBasicA MATH cobakaM CHCTCMATHGECKH B reyeHne MHOTHX Hel, 
onqo6uo TOMy KaK OH JlaeTCA JIOAAM IpH TIpoBeseHHM Kypca WedeHusA. Ta- 
KUM ITyTeM ObI0 BHACHeHO, B KAKMX 103aX MB TreyeHle KAKOrO BpeMeHH 7KeEHb- 
jeHb CTUMyIUpyeT ycuoBnopedseKTopHy0 eATeIbHOCTh M Kora He OKAasbI- 
Bact BIUNAHMA. [LAA MITIOCTpauMM pe3sy1bTAaTOB OMBITOB C© JIHTeCIbHbIM BBe- 
jenuvemM sKeHbmeHA coOaKke MOET CAYKNTS puc. 6. Ws pucynka BUAHO, 4TO 
C MepBoro JHA NpUMeHeHMA 7KeHbIIeHA HayaIOCh MOBEIMeHKMe yCIOBHEIX ped- 
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Puc. 6. U3Menenne ycroBHUx pepuieKcoB y co6akn Onan mocde 
ipuema 10 mr/Kr aKcTpakTa KOpHA 7KeHbIMCHb (per Os). 
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To eepmuraau — CIOHOOTAEICHHE (B yen. mK.). Beavie CMOAOUKU — 

KOHTPOsIbHbIe OMBITHI, WpHbie — OUbIThE B HH MPHMeHeHHA 7KeHbIMCHA. 

Husnut pad yujp — cpenHne BCJIMIMHbI CYMMbI HONOHKUTCIIBHBIX YCJIOB- 
HbIX PeDJeEKCOB B PasJIMdHbe TepHombl uccuejoBaHnhA. 


HeKCOB, KOTOpoe 3aTeM HapacTalo FO cepeAMHbl Kypca BBeyeHuii ero. B Wab- 
HelimieM, He€CMOTpA Ha HpowowKawnlWicA WpWeM *KeCHDIICHH, 9TOT CTHMYJH- 
pylouuit appekt pesko yYMeCHbIIMICH. Kak doKka3ai Halil OMbITH, Wpu4inHoH 
TAKUX H3MCHeEHHH B peak Ha *KeCHbIUCHb 6nlla KYMYAAQMA ero B Opra- 
HU3Me IPM ANHTeIbHOM BBeACHMM B Hose 10 mr/ur. 

CneniasibHBIMa MCObITaHHAMM B OMbITAX Ha co6aKax y Hac OBO NoKasaHo, 
yTO CTUMYIUpylomAl o@dekKT HKeHBUICHA Ha BHICHIy!O HEpBHYlO AeATeIbHOCTh 
CBA3aH C YCHJeHNeM pa3slpaxKHTeIbHOrO H TOPMO3HOTO Ipoeccos. C sTHMu 
TaHHEIMM OTHOCHTeCIbHO BIMANMA KCHDIMCHA Ha JI@ATCIbHOCTh HepBHO! CHC- 
TeMEI MOHKHO WOCTaBUTh B CBA3h OAarOMpuATHOe qeiicTBue ero UpH JeqeHun 
gaboleBaHiit pa3IMU4HbIX OpraHoB, TaK Kak S6ombmnue NONymapnA ABIAIOTCA 
BHICIIMM peryATOPOM TpOPuKM BCeX OpraHoB TKaHel. 


SannoueHHe 


Ilocne mpuBefeHHA HeKOTOPHIX IpiMepoB Hs Harinx padoT 00 H3yueHHO 
nelictnun capMakomOrMyecKUx Bemects © TIOMOMIbIO MeTO/[a YCOBHEIX ped- 
WeKCOB HeOOxosUMO CHeAaTb oOmee sak TOVeHHe 06 9TOM HallpaBaeHun B hap- 
MAaKOJIOrHA WeHTpalbHon HepBHOM CHCTeMEL. 

3necb riaBHoe 3HayeHve MeTOAa YCJOBHBIX pedmekcoB COCTOHT B TOM, 
YTO IPH MCcCNefOBAHUM BIMAHUA WeKAPCTBCHHDIX BemlecTB Ha IpoOllecch BO3- 
OyKMCHUA M TOPMOKCHHA B BLICMIUX OTAETAx MO3ra MBI WOyraeM MpaBHJIbHbIe 
mpeycTaBleHHA 06 U3MeHeHHAX ero neatenbHocTv. B cBxA3M © 3THM Heo0xo- 
MMO YHOMAHYTb O IpuMeHeHAM HEKOTOPHIME gapyO@KHHIMM dapMakooraMn 
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OuxeBHOpucTHYyecKHx ICHX0-PapMaKONOTM4ecKUX MeTONOB pH w3yyenun 
NeHCTBUA JIeKAPCTBEHHHIX BeMeCTB Ha %KMBOTHEIX. OueBliyHO, 4TO TaKHMH 
MeTOHaMH He MOMKeT OLITh BEIACHEH MCXaHU3M jelicTBUA JICKAaPCTBEHHEIX Be- 
IleCTB Ha HePBHY!O0 CHCTeMy, TaK KaK Up 9TOM He paccMaTpuBaetca BaIMA- 
HWe WX Ha TeqeHWe OCHOBHEIX PUSHOMOrMYeCKMX Mporeccow BTONORHOM MOBTy. 

Kpome siimeyka3aHHoro ocHOBHOrTO SHAaYeHHA IA UCCaeqoBaHNA jeit- 
CTBUH JI€KApCTBEHHBIX BelleCTB Ha WeHnTpasbuy1 HepBHYylO CHcTeMy, 9TOT 
MeTO] MO-KET MPMHeCTH OONbMYyIO NOAL3y WTA A3yuYeHHA HEKOTOPHIX cHenH- 
aIbHBIX BOIpocoB apmMakouorun. Tak, Halpimep, 43 BbINeNpuBeeHHBIXx 
AAHHEIX BUHO, 4TO BONMpOC O CBA3M Mey XUMMUeCKOit CTPYKTypoH BermecTs 
HW UX PAPMAKOOLWGeCKOM AKTUBHOCTHIO MOMHO c YCHeXOM U3y4aTb, NOAL3SyACh 
MeTONOM YCIOBHBIX pedrekcos. KH rakomy TPyHHOMy BOIpocy mdapMikosuoruy, 
Kak pasIWiiA B HHIMBUAyanbHoi uyBcTBuTeNBuOCTH K JIeKa PCTBEHHEIM 
BemlecTBAM, MEI B Halleli paOoTe Moruu Mo_OMTH Ha OCHORe MCCIeELOBAHUA 
ocobenHocTeilt HepBHO cucTeMEI Y WOMOWHTHEIX *KUBOTHHIX. B yacTHOCTH, 
POIb Tila HePpBHOM CHCTeMHI B peakunu Ha dapMakouorwyeckHe BemectBa 
y coOak Obl1a ycraHosnena upu H3YYeHUH BIMAHMA Ha BBICITYIO HepBHY!O 
ACATCIBHOCTh UpOMeqOa, HapKOaHa, OapOamuna, AH9ITUIAMUHOMeTHA-KO- 
g@euHa mm HoBOKanHa. [IIpm stom BO RBcex cIyqdaax y coOak cna6oro tuna 
HepBHOH CHCTeMbI yrHeTeHue YCIOBHOpe@IeKTOPHOH NearenbyoctTu Hacty- 
1aiO OT M@HbINHX 03 JIeKAPCTBeHHBIX BemMecTB HI AepHKalOch MONbUIe, “eM 
y coOak cHuabnHOro THMAa H€PBHOM CHCTeMBI. 

B naumx WccreqoBaHMAX MEL MOraM yOeqUTBCA B TOM, 4TO MeTOR yCrOBHEIX 
pediekcos oTKphipaer nepen apMakouoramu 6onbinue WepCHeKTUBEI B M3y- 
YeHUH H3MeHeHUH peaKOMM Ha JleKapCTBeHHHe BemecrBa y OHOrO MH TOTO 
Ke HHIMBUYyMa, eCJIM aTH BelecTBAa BBOLATCA NOBTOPHO B TeyeHne JWIH- 
TeIbHOrO BpemMenu. Tak, Halpumep, nadbmoxanoch ocaabjenne BIIMAAHMA Ha 
YCLOBUBe pepiekcs Ip NOBTOPHHX BBeReCHMAX rapMMua B OUNTaX Ha MbBIINAax 
(Cohpouos u Degopos, 1956) m mpomeyona B ompitax Ha KpOuMKax MW Ha 
Mblinax (Llo6kaan0, Coppounos, Denopos, 1955). Takum o6pa30m, NOb3yACh 
MCTOKOM YCHOBHBIX pePJeKCOB, MOKHO OLINO UCCHELOBAaTh TO ABJICHHC, KOTO- 
poe H3BecTHO B MapMaKOJOrMN NOx HasBaHHeM IIpHBLIKAHHA K JleKaPCTBEHHHIM 
BeecTBaM. Wsmenenua peakuun na J€KAPCTBEHHOe BeMIeECTBO B pesybTaTe 
ero KYMYTAWMH Habs ,aIMCh Up UccHe_OBAHUM BAMABUA Ha BBICIIYIO HepB- 
HY!0 HCATCHbHOCTh MaJIBIX 103 *KeHbmeHA (Ky yepenxo, 19566). 

I[pu mopropustx Beeqenuax KpOIHKAM HEKOTOPEIX Je€KapCTBEHHHIX Be- 
ilecTB HaM ya basOCh B AaNbHeliineM BOCIPOM3BOUMTH BEI3HIBAaeMBI HM apPpentT 
YCROBHOpePAECKTOPHO, TOABKO OT Upolesypr BUpPLICKMBAaHvA n3non0rH- 
FeCKOrO pacTBopa 6e3 MeKapcTBeHHOrO BemecTBa. OcodeHHo OTYETIHBO 3TO 
HONydaNoch B ONbITaX Np W3yYeHUH BAUAHNA Ha BLICINyY!O HEPBHYlo jes- 
TeIBUOCTH KPOANKOB Wpomegoaa (Ilo6kaano, Codponos u Deyopos, 1955) 
u OapOutypatos. 

Bompoctr, 3atpouytie B Hameif padote, a MMeHHO, cBA3B Me?7K]LY XMMU- 
aWeCKOM CTPYKTypoii BemecTB u 1x (ba pMakOnOrnuecKont AKTHBHOCTbWO, HeOWn- 
HAKOBAA MYBCTBUTCIbHOCTh K Je@KAPCTBEHHLIM BelmlectBam y pa3sHbx 
NUAMBIUTYYMOB, M3Me@HeHHA peakIMii Ha 2eKapcTBeHHEIe BeIeCTBAa y OHOTO 
M Toro Ke HHAUBAyyMa BC.eLCTBHe ABNeHHI IPB KAaHHA, KyMyJAnMU 
oOpa30BanuA ycroBnoro pedaeKca Ha Ipolexypy BBeqenuA TekapCTBeHHEIX 
BenkeCTB —— BCe 3TO OYCHb BaKHBIe BOMPOCH dapMaKouorunH. IT pumenenne 
MeTOa YCIOBHLIX pedleKCOB MOKeT CHOCOOcTBOBAaTh AalBuelimei;: paspaobotKe 
“4X, NOTOMy 4TO IIpH 3TOM MeTOMe Merye yaeTCA NOnMeTUTh B WeHCTBHU Jre- 
KaPCTBCHHBIX BeMeCTB TaKHe CTOPOHEI, KOTOpLe Upu Apyrux mMeTomax uccae- 
HOBaHMA OYeCHb THPyYAHO OOHapyKUBalOTCA, 
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Takum oOpa30M, HCHONb30BaHMe MeTOJa YCIOBHHIX pedAeKCOB pu M3y- 
YeHHM JlelICTBHA Je@KApPCTBeEHHBEIX BeWIeCTB Ha Ie@HTpasIbHyW HepBHY!O CHCTeMYy 
Upeycrapaset coOoH OveHb MepciekTHBHOe HallpaBeHwe B COBpeMeHHOW 
da pMakOJOruH, 
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COMEPSKAHWE PUBO®JIABUHA B KPOBU 
Y HEKOTOPBIX PY BOJIBHbIX HEBPOSAMH VU NCcHXO3AMU 


A.C. BEB8YIIAA 
(CU pyuna fo H3y4eHHto BOITpOcoB OuOXUMEM HuTanna. Pykonozutenb — A. M. IletpysHpKuia) 


Cpeait u3yuaembIx B HaCTOAMee BpeMA BUTAMMNOB HaliMenee (c Tepales-. 
THYCCKO TOUKH 3peHA) USYYeHHbIM ABIAeTCA BUTAMMII B, (pub6odpsasnn). 

Ponb pHOodsapina B HUsTeMeATeNBHOCTH OpraHismMa ype3sBblyuali Ho 
BetHKa. Ol NaxXOANTCH B KAKO KeTKe HKMBOTHHIX WH pacTuTCAbUbIX TKAaNeH. 
B orux nocnegquHx, a Takexke B HEKOTOPHX MUKPOOpranl3max HW MpOuCxOAMT 
ero cuntre3s. Oprani3M #KHBOTHBIX H yeroBeKa JIMIWeH ciocoOnocTu CHHTe- 
supoBath piOoplaBiH, WM MOTpeOHOCTh B HEM MO?KET OLITh yHORJeTBROpeHa 
TOHDKO 3A CUeT NOcTyMIcHHA ero C MMe HW OTYACTH 3a CyeT CHHTCSA KH 
mevwuimu muKpodamu. TlorpeOnocTh yenopeKka B pu6odsabnne MmMenseTcA 
B 3aBNCHMOCTH OT BO3pacTa H uUsHOTOTHYeCKOrO COCTOAHHA Oprahiisma. 
Tipu nenoctatke ero BO3HHKaeT PAs, CHMITOMOB, Gonee HIM Menee OANOTIN- 
HELIX y PasIHUHbIX BHOB TO3BOHOUNEIX. JTO — sayepskKa pocta y MOJOHIX 
SKUBOTHDIX, Maylene TeMMepaTypbl Tella, Wajenwe WNTeENCHBHOCTH TKaNeBoro 
WHXANNA HW OOMEHA BeM[eCTB B UCAOM, WopaKenHA CO CTOPONb! KOK HW Pas, 
a Take ABE Hapymenhit CO CTOPOTIbI HepBHoit cuctemb. Y cobak, CO- 
WepxKamUxca Ha WmMMe, WwweHHOH pu6odrapuna, OTMeyanach WatTKah T0- 
XOJIKa, Tapes 3a/\Hux KOHeuHOCTeH, ALMHAMUA, DOJYKOMAaTO3HOe COCTOATINE, 
gaTem KOsanc, ryOokasd KOMa © CyOporaMH, pBOTOH, © pe3skKiM Tafenvem 
Temnepatypbl. CMepTb HwacTylasa vepes OWMH-ABa Yaca Nocde nNadada KOJI- 
narica. Y kKppic Habsiofaioch Hapymenhe KOopsNHannn IBuKennii, ocuab- 
qenve NpeuMyMectBeHNO Zax KOHeUTOCTeH, Mporpeccnpyronice AO Tlapesa 
© aTaKkcneh, KaxeKCcHaA. PaspuTue pcex DBTHX ABIECHHH TpesqoTBpailacTcHr 
npuemom 2—15 mr pnOopasannna. B. B. Edpemon (1951) mpeaznonaraet, uTo 
B TaTOrene3se HEKOTOPHIX KOMOHHHpOBAHHEIX NOMOCTPHX CKIEPO3Z0B He pBnoy 
cHcTeMBI yuacTByeT piHO6opiaBuHoOBaA HeOCTATOUNOCTD. HenoctaTouHocTh 
pu6opsannna BTOpWUnO HacwanBacTcA pH XponnyuecKkOl Neauarpe, HW oTUM 
OObACUSIOT Heycuex pH seyeniil ocnuenneil OMOI NHKOTUHOBOM KMC.10- 
TOH I ycnex Opi JevennH KOHWCHTpaTamMu pouvkeli HM neyenu, OoraTpiMil 
pHoomiaBniom. 

Tnnopn6opsanunos, corjacuo AmKuHasH (Aschkenasy-Lelu, 1951), mpo- 
ABIACTCH HEPBHO-KOPKHBIM CHIAPOMOM, Mopper Menem KOM NM CAMSUCTHIX, 
nopaskKenhemM poOroBulhl, paccTponcTBoM koopAnnannn JBUIKEHHH, COMpPOBO- 
*KTAIOUIUMHCA MCHXMYeCKHMH HapymlennhAmy (anatueil, YyBCTBOM HejloMO- 
ranusA, NOBLINEHHOM OMOWNOMATbIOCTHIO). 

Hane puumanne pr6odiaBhyn Mpibiek DO WByM NplynnaM. Bo-le pBblx, 
noTOMY, NTO COsepxahte ero B NMMe YaCTO HeMOCcTATOYHO, H VTO MEPKO MOWKET 
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mpuBecTu K WKepuuMty pHOodaasana. Ilo nomcueram M. H. Kannnunnoson 
(1956), o6tranaa numa m0 CBoemy cocTaBy uacTo ObiBaeT Gezna pu6odmapu- 
Hom (0.0—0.7 mr B cyTKM) 4 enna NOKpbIBaeT OAHY TpeTh IPMHATON, 00 mH 
TepaTyPHEIM WaHHbIM, CpeyHeil AHeBHOIL NoTpeOuocTH pA B3pocroro. Bo- 
BTOPbIX, OH ABIACTCA WHOM TOM rpyNNb BATAMMHOB, KOMOCCaNbIOe 3nayeHe 
KOTOPHX JIA HePBHOM CHCTeMBI ABIAeTCA OeccnOpHBM, a Me7xK]Ty Tem OOmMcH 
proopdiabana Ip HepBUWX 3a6onueBaHUAX COBepIneHHO He H3y4eH. 

Beuyy orcytcTauA wanuetx m0 oOmeny pnOopbaapnna y 6onbuEIx OCHxXo- 
saMit It HeBpO3aMM MbI B HAMIeM NepBOM MCCICAOBAHNM OMpenenAan conmepka- 
Hie 9TOrO BUTAaMHHa B KPOBH OONbHbIX, CTpPaatoulMx caMbIMH pa3JIM4HbIMa 
BAAaMH 9sTHX saboneBpannit. SHauntrenbHo Tose, Korga ata pabota Gna 
yKe OPOpPMUeHa, NOABMAach CCHIIKAa Ha padoty Kepnnosza (Kerppola, 1957). 
rhe TOKE UPHBOMATCA aHuble NO cofepeaHuio pubopiapuna B KpoBH TIpH 
HCKOTOPHX 3a00IeBanMAX HepBHO cuctempl. On namen NOWIDKEHHe cozep- 
KaHuA ocTepHpuynpowaHHoro pubodmapuna Upa mMu30ppenun, ueiiponup- 
KYATOPHOM acTeHHM HM paccex#HHOM cKaepose. Cpeyuee cogepmanne o6mero 
pHOodiaBuna, 10 ero HaHHbIM, He CHMKeHO. 

.  B Hamem uccneqopannu onpeyenanca obit puOodrasun momudraBnyo- 
BBIM COcoOoM, Kak On onMcaH M. JI. Tetpynpxunum a A. M. Iletpyapru- 
How (1951). Meroguka ota Ontxa ipopepena Ha NOAHOTY ONpeyenenuA nopn- 
OaBleHHoro K KpoBH puOodmapuna M. H. RKanammunkosoi. Ona naxonuana 
BeCh MpHOaBneHublil C10 K KpOBH pubopaasun. Ha Buicoxy TounocTh u cHe- 
KHPMHOCTh TIOMAPIABUHOBOTO MeTOa yKa3biBaeT H pA Apyrux, 00 mpe- 
MMYILCCTBY IHOCTpaHHbIX, aBTOpoB (Fujita a. Matsuura, 1954: Jansen, 1955, 
M 7p.). 

B vawei padote ma mpeqnounn ompexeienue pHOopmasnyna B KpoBH 
OupeteteHHIO erO B MOE, TaK Kak CyTOUHOe coOupanne Moun y HeKkoTopnx 
OONbHDIX HePBHSIMM, a OcObeHHO NcuxvuecKHMu 3a00eBaHHAMM 3aTpyqHO- 
TCIBHO, WH Maseko He BCera MO;KHO OLITh yBepeHHLIM, 4TO coOpana yeiicTBa- 


TABJUMIJA 1 
Pacnpeyesienue HCuLITyeMEIX NO ypoRHio pHOopiasana B KpoBE 
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yeNbHO BCA cyTOUHaM Moua. IIpH uccneqoBaHHA *Ke KPOBM, KOTOPyW MBI Camu 
Sepem WM HemeeHNO HayMWaeM o6pa6aTHBaTb, TAKUM COMHeMMAM HCT MeCTA. 

Beero 6n110 o6caenosano 30 yenoBeK 3f0pOBLIx 140 6onbanx. [lony- 
ueHHHe pesyAbTaTH UpewcTaBsenb B TaOx. { u 2. 

Ecau BbiCunTaTb, KaKOi MpoOueHT OT KCexX HOMyYeHHEIX Hupp mpuxosNTcA 
B Kamo rpymne o6creqopaHHbIX Ha OUeHb HU3KHe, HUKE 57%, TWuppy 
u Kako MponeaT na nUdpy B 107 4 BLIMe, TO OKAsbIBAaeTCA, UTO Cpedt 3]10- 
poptix umeetca 17% cayuaes, Kora comep Kanne pr6opnapnna HUHe 21%, 
a 10 79/, # Betmte —B 56.7% Bcex cayyaes. ¥ MCHXH4eCKUX OONBHEIX COOTBET- 
cerpenuo 18% pceex nudp Hue 57% uw 31% —107% u BEIMe. B TO 2Ke BpeMA 
y OOADNEIX HEBPOTHKOB HMKE 5 7% Upuxogirca wa 32% seex olpeneneHnit, 
a 10 7% H BEIUe ObIN0 HailqeHO TO.IbKO B 13% scex cnyuaes. CnregqopaTenbno, 
HECOMHeHHO, rpylla HeBpOTHKOB BbIfeuAeTCA ocobeHHO HM3KHM cpeqHHM 
coflepsKaniwem pHOodlapia B KpOBH. 

Mul nompepria Hall MaTepHa ctaTuctuueckolw oOpaboTKe, pe3syi1bTaTH 
KoTOpoii UpupeyeHH B Taba. 2. 


TABJMIA 2 
Conepmanve o6mero pubod-sapnia B KPOBH Y 3HOPOBEIX nH 60O7bHEHIX 


Mypure pill 
noctouep- 
HOCTiL pas- 
Y Cc Cc _ | aya COs] 
sineno| Opeawee | Cpeanee, | open |"erimnniin|y PORT, 
Hecnniryemple hopat-| HHe pu6o-| xecioe | omg | eed | pana 
wae | otareas | haat [2 Oy nomen | #6 
HCMBITYe- 
MBIX OOJ1b- 
HEX (f) 
Smoporse ..... +. - ees 30 9.88 6.31 1.15 — — 
Heppuctennwa ... --- see 39 5.09 4,03 0.68 3.21 99.8 
Mctepun 2... ee ee es 13 9.08 2.72 0.76 3.13 99.2 
Jlpoune HERpPOSHE ~~... ees 19 2.24 2.61 0.60 3.08 99.8 
Oprannyeckne saboneBaHHA HepB- 
HOW CHETOMDD . we ee ee ee {2 0.83 2.76 0.80 2.89 98.4 
Maudexunounnie CHXO3H . . . . 29 6.66 3.37 0.69 2.47 98.7 
Tipouwe ucmxo3au . . 2 1 ee 32 7.72 3.31 0.59 1.68 90.5 


Bap, Becca u Jloypu (Burch, Bessey a. Lowry, 1948) naman cBOnM 
MeTOOM oOmee copepkanne puOoduapina B KpOBA XOpOmlo HuTapme;rocA 
genoseka paBubim 12.2 7%. 10—12 7% Haxonun Typesna (Gourevitch, 
1948) 8 KpOBH KOpOB, a B KpOBH cBuNeH — 20—42 1%. Meppu 4 Apyrne 
(Murray a. oth., 1946) naxoqHuu B KpOBH KpHC 140—20 7 %. Kepmuona 
B yxKke yHOMAHYTOM paOoTe NPUBOANT ANA 3OpOBHIX nudpH B 6.88 7%. Hame 
Cpesiice [NA 34OpOBLIX TeKUT HEMHOLO HHKe nupp Bapy 4 Apyrax Ht BEE 
nudp Kepunona. Pa6ota becemu i ap. (Bessey, Horwitt a. Love, 1956) noxa- 
gala, UTO CofepKanne puOodiaBlina B KpOBM ABIACTCA OTpParKellem coyep- 
sKAHHA ero B OMmMe; y Oe, AANTebNOe BpeMA MOTydaronynx 0.55 mr pu6o- 
naBina B enb, cofepRanie ero B OPUTpoMMTax Mayaet no 10—13 7%. Tax 
KAaK OPUTPOMUTH COCTABIAIOT OKOTO NOMOBUNEL KPOBI, a COmepmaHne pn6o- 
naBina B W1asMe KPOBM O4CHb MANO, TO, CeMOBATCIbHO, o6mee conepeanne 
ero B UCAbnoOw KpOBH, HO JaHHIM DTHX aBTOPOB, [OJKHO 6HITh O1N3KHM 
K anHbhim HKepmmosa. | 

Hann Hccnelosantia C HECOMHEHHOCTbIO YKasbIBalwoT Ha TO, YTO ComepKa~ 
nue o6mero pubop@iaBiHa Up MCuxo3sax, a ocoGeHHO DpH HeBpo3sax 3HadH- 
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TEBHO MOHWKEHO MPOTHB TaKOBOTO y 30POBEIX, COCTAaBIIAA B Ne€pBOM CiJly- 
yae 73% B CpeqHeM OT HalineHHEIx Y 30POBbIX BEMYMH, a BO BTOPOM BCerO 
00% OT TeX Ke BeIMUMH. Jlocropepuoct, aToro Pa3IH4MA, BEIYMCHeHHAH 
m0 Tabmunam Dumepa, oKazsanacb o4eHb BEICOKOT AA OOMBHEIX HEBpo3samu 
MW JA OONDHEIX HADeEKNMOHHEIMM Ucnxosamu U MeHee BLICOKOM 0A 6onb- 
HBIX APYTHMH Wewxozamu. Iipanga, rpynona 6bonbuEx NpoOuwMi Tcuxo3samu 
TpeycTrapiser cool ouvenb nectpyw, cOopHyio rpyuny, pas6uTs KOTOpyl0 
Ha OTHeIbHbIe MOATpyNUbl MBI He MOTJIM BBHJY Manoro qucaa cayuaes. B nee 
BxoquIM 8 mH30ppenuKos, 6 uenroBeK c MaHWakaJbHO-jlelpeccCHBHLIM UCcH- 
XO30M, 0 OONbHBIX MHBOJIOMNNOHHEM MCHX030M, 4 yeoBeKa C OpraHnueckum 
HOpaskKeHuweM TONOBHOTO MoOsra, u yp. Ho u 6onee OfHOponHaA Tpyuna 6oub- 
HX HHPeKMMOHHEIMA Tcuxosamn (10 IpeumyulectBy pesmatuyeckoro IIpo- 
UCXO*K CHUA) TORE OOHAPyKUNA MeHbIMee NONNMeHHe cpeqyero cojepKaHna 
proodiabina, vem rpynua 6onpubix HeBpO3aMnH, 

Onnoli 13 UpwanH nH3Koro cofepeannA puododsasina B KposBu y o6cue- 
ROBAHHLIX OONBHIX, HCCOMHENHO, ABMAeTCA UpeMCCTBOBABUIee HepaBHib- 
Hoe mutranne. [lpn 6eceze c GonbubIM YacTO BLIACHACTCA, UTO OL 3N0ynOTpeb- 
TAU ClaAKHM, YTO MONOKO H MACO, a HEpeKO 1 OBO ynotpeOsAnHch mano, 
BBY MAOXOrO almeTuTa UH NewKeanusl TpaTuTh wa NPHFOTOBJeHHe DUI 
auninee Bpema. [lurupopannaa yxe pad6ora Beccen u Apyrux ¢ nonHOl o4e- 
BIIHOCTbIO NOKasala BIIMAHME HeOCTaTKA pu6odrasnva B Mme ua cojlep- 
mKaHwe CrO B KpOBIT. 


Bprsoyt 


i [I pu-nespacteunn, HOTCpulH H WpOuHx HeBpoO3sax Halifqeno craTucTHuecKu 
AOCTOBCpHoe NOHWKeHHe COMepsKaHHA puO6omiaBnna B KpoBnH. 

2. Tourn AOCTOBEpHO WH NOUMKeHNe cOoAepaRaAHHA puoodiapnia Bp KpoBh 
1p HAdeKNMONUBIX THeMxo3ax Tip Opranuyeckux nopakenunx lle pBHOK 
cuctembi, Jia rpymit, BKOUAPOMeH Npowie WCHxXoO3u, MMeroljeecAH nNOHH- 
Keke TOpasyo Meuee WOcTORepno,. 

3. Upnunnot oonmxenmusa coxepKania pnooplapina B KpOBH y ob6cse- 
HOBALUbIX OOAbUBIX MBI CUHTAQeM ipe/WIeCTBOBaBMiee THTanue OeqHOH Kak 
3THM, TAK H JPYrHMM BUTAaMHUHAMH GAMICil. 
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HAPYWENWE AbIXATEJIBHOrO PHTMA Y BOJIBHBIX: HEBPO3AMH 


M. A. MHHITHHCKAA 


(CekTop HeBpo30B HM opranuyeckHx 3a60NeBaHHii HepBHOM CHCTeMEI. JaBelyloman — 
H. A. HKpstmosa) 


Paboramu H. A. Muecxoscxoro (1885), M. H. Hityroscroro (1898), 
B. M. Bexrepesa (1903—1907), B. AH. JJannaescxoro (1913—1915) 1 apyrux 
WOKazanoO BIMAHMe KOPbI OOMbIMUX NOMyMapuh TOMOBHOTO MO3ra Ha XapakTep 
WLixanHA weroBeka. 

Doupmoit BRIA B M3yseHHe MpoOseMb ALHXaHWA Clea COBETCKUMH u- 
snonoramu (Cmupnos, 1936; Barkos, 1947; Mapua, 1901; Cepruescknii, 
1951, u yp.). Pa6otst K. M. Brrxopa u ero coTPyAHNKOB, NOCBAIEHNHe U3y- 
YCIIHIO B3aHMOLeCHCTBHA Me?K]Ly KOpOW YTOMOBHOTO MO3ra H BHYTPeHHIMI 
OpranamMi, Cmoco6cTBoBaIH Oovee UpaBHAbHOMy UOHUMaHMIO KAMHNYeCKHX 
IpoABeHHH Wesoro pa BHYTPeHHUX Ooue3sHel, a TAKE HEBPO3OB C pasHo- 
oO6pa3subIMH KOPTHKO-BUCHepadbHbIMH HapywieHHAMH. 

Ilenb nameii pa6oTn cocToAla B M3yYeHHH HapyWieHWA puTMa AbIXaHn 
B BABHCHMOCTH OT COCTOHHHA BBICIIeH HePpBHOM eATebHOCTH HW THIOMOFH- 
ueCKHX ocobenmoctell y OoubIBIX HeBpoOsaMit. 

Bun0 o6cuenopano 40 6oububtx, u3 mux 21 denoBeK C AHarHo3s0M HeBpa- 
crennu nu 19 — c aMarHosom uctepun. Ilo nospacTHbim rpyiiiam oTH OoUbHBIe 
pacipelesAIHch Cteqyiouuim oOpasom: 


B Bospacte 19—30 mer... ...... =... =F FnoBekK 
» BIS=40r ke. ce We wie ak oh ee ee » 
» cTapme 40 ee ae, ee ee ea FO » 


3a6oneBanHhe HeBPO30M BO3HHUKIO0 y HHX B CBH3H Cc TepenecenHbimMH 
NCHXOTpaBMAaMH, HalpAKeHHOH paOoTOH, CBA3aHHOH C BOJIHEHHAMH, Y 18 
OOUbIbIX MMe MeCTO HepeheceHHble B IpomomM comaTHyecKNe 3sa0oreBalilA, 
ocua6NBINle HX M TeM CHOCOOCTBOBaBINNe pasBUTHIO HeBpo3a (7KeTyOUHO- 
KHMeque 3a60ueRAHNA, MaTApHA, xonenucTuT, rpunmer u Ap.). pu kannn- 
YCCKOM OOCIeIOBANNH Hapylmenhh OpranmWyecKoro XapakTepa Kak BHYTpeH- 
MX OpranoB, Tak HW aHiMampHoit HepBHOi cucTeMbI He OOnapyeno. Ha 
gmeKkTpoKkapAnorpamMe y 11 OObHBIX OTMeYCHbI yMCpeHHble MbIMedHbIe 
HM3MeHCILITA. 

B eanunyeckoii KapTune HeBpO3a HapyMeniA AbIXAaMH BOBHUKIM y OOb- 
MUUCTBA GO.IbHBIX Ha Mone yxKe pasBuBmieroca HeBposa. J[pyrumMu wano00ame 
y OONDHDX ABAAANCH pasnooOpasible HeMpHATHbIC OMLYIeHHA B oOacTH 
cepa, ro10BHble Gon, HapyiMicHHe Cha, WOMaBIeHHOe HacTpoenne, cTpax 
CMepTH, CBAZaHHIt C Hapymennem f{bixanna (32 yeroBeKa). 

Hapymenne AbIxaHiA y OONbHBIX BbIPAaKalOCh B OULYUCHNAX HeOcTaTKa 
BO3AYXa, 3ATPYAHEHMU BAOXA WIM BhITOXa, yUaleHUH WIM ypeKeHHH [bIxXa- 
TOMbHbIX IBIVKEHHH, ObIUKe WH 32eBOTe, HOCHITeH HaCHAbCTBEHHHIT XapaktTep. 
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O6beKTHBHEMM DoKasaTeAMH H3MeHeHUA PHTMa JbIXaHWA ABIIANUCB: 
XapakTep MHeBMOrpaMMBI, 4aCTOTa J\BIXaHHA B MMHYTY, BpeMA 3ayepxKH 
ABIXAHMA MOCI€ MAKCHMAJIbHOrO BAOXa HIM BHOXa, CIUpOMeTpPHA UM ONpeje- 
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Puc. 1. Peaknnu anuxannua Gombnoro T. 


Ceepxy 6Hu3s: WbIXaHNe; MACTU3MOrpPAaMMa; OTMeTKA YCNOBHOTO pas—parKH- 

Tena (M-120 B TegeHne 15 ceK.); oTmeTKa GesycnoBnHOrO pasapaxkuTenH: of 

M€TKa BpemeHi! (1 CeK.). Paagpamkntein: a — xosion, 6 — cBer, ¢ — 8BOHOK, 
2-—- noKkas AObmoKa, 0 — pemenne sanagn. 


“leHWe 9KCKYPCHH TpyAHOM KAeTKH (pa3sHUIbl MexKTyY BOXOM HM BEITOXOM, 
BhIpawkeHHOH B caHTuMmeTpax). II[pu oTom BEIABAeHHI Caegqyiouue dopMH, 
XapaktTepuble QA OonbHbIX: 1) bIXanHe apHTMM4HOe C NMepwoAMyecKIIMM ray- 
OokuMM B3yoxamH (24—30 ynIxannit B 1 Mun.) — 6 GombHEtx; 2) HempaBuaAbHblii 
PNTM AHXaHHA C NepHofamu annos Ao 6—10 cer. (5—10 auxanuit B 1 Mun.) — 
) 6oNbHLIX; 3) [hIxXaHHe BOs1HOOOpaszHOe C nepvoquyeckuMu riyOoKHMU B3]0- 
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xama (20—27 quixannit B Mun.) — 7 OONBHEIX; 4) [pixanue HelpaBliIbHoe 
yuanfenioe (0 40 AbIxaHMi B 1 mun.) —12 6onbHEIX; 0) MWpaBMAbHOe BOTHO- 
o6pasnoe A”bixanne ({4—20 aprxannit B 4 amu.) — 10 GOompunx. Yuanienne 
quxanua Bhiue HopME (24—40 qxanni B 1 MMH.) H ypewenne ALxXalMA 
(5—12 quixaunii B ft MMH.) HaOsoqanoch y 30 OombHBIX cTepHeli Hh HeBpa- 
cTrennell, oTHOCUBUINxcA K CaabomMy THT BEICIUei HepBHOH eATeILHOCTH 





Pue. 2. 3ayepskKa [[bIxXanHA Ha BAOXE H BbIAOXE. 


a — BHOpMe (oT 40 ceK. 10 1.5 MMH), 6 — Ha Baoxe (25 cex.), ¢@ — Ha BbIgoxe (27 ceK.)} 

y 6o.1bHOoro HespacreHich M. (CIIbHDIA TAN HCPBHOM CHCTeMb!); 2—sanepKkKa DitxaHiAv 

Ha Boxe (6 ceK.) # BbIZoxe (9 cex.) y Gonpbuol ucrepneh HH. (cnabbiits THN HepBHO 

CHCTeMbl). Ceepxy 6HUus: JbIXAHHE, OTMETKA 3A1CDHKKH BuOXxa WH Bbigoxa (6, 6, 2.); OT- 
meTKa BpeMeHH (i CeK.). 


“{ CHABHOMy BapHanty CaaGoro THHa, HopMaibHad qacTOTAa AbIXanMA 16— 
20 nuxannit Bp 1 MMH. — oTMeyeHa y 10 6GonbHHIX HeBpacTeHHeH, OTHOCHB- 
WIHXCH K CHJAbHOMY THITy BLICmei HepBHOM esTebHOCTH. CuenqyeT OTMETHTb 
SHAYHTeEMbHY!O BOZOYANMOCTH ALMIxXaTebHOrO alwapaTa y OONbHEIX Ha BCE 
IpHMeHAeMBIe pas{paxKHTeAN (puc. 1, a, 6, 6, 2). lp ymcTBeHHOoM HalipA- 
*KeHUM (pellenve B yMe 3aaqu) [bIXaHve OBO APHUTMH4HDIM C 3ajepyKKaMu 
Ha Bhigoxe (pic. 1, 0). WsmMeneHiia puTMa AbIxXanHA noqoOHoro xapakTepa 
upH jeiicTauM pasqpaxkuTeseH HaOmioMaMch y BCexX OOJbHBIX. 

Hlocne MaKkCHManbHOrO BAOXa BPeMA 3afepeKKU ALIXAHMA y 30 601bHEX 
cuwxasoch mo 5—20 cex. (nHopma 40—90 cexk., plc. 2). IIpu npobe c onpe- 
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ACICHHCM BPCMCHM 3aepKKM ALIXaHMA NOCHE BHIOXa OTMeYeHO Take CHH- 
KeHne Bpemenw j0 10—15 cer. (np uopme 20—25 cek.). CHmKenbl Take 
AAHHBIE OKCKYPCHM TpyAHO KAeTKH y OONbUIMHCTBAa OOABHBIX oT 2 lo 
3 cm. Conpomerpia, no3Boasioman CyIMTb 06 OObeMe wNerounow peH- 
THIAUMA WU rayOune fbIxaluvA, Take MOKa3biRana Hapymenne Wbxannsg 
y Oonbmmuctsa Oonpnerx. Tloxasatern CIMpPOMeCTPHH ObLIM CHM KeHH y 27 
Oonbubtx Ao 2200—-1900 cm. Bee aru aHHbIe XapakTepU3yIOT HE TOABKO 
Py HKUNOHAAbuoe COCTOAMME [bxXaTeNBHOTO almapatTa, HO HW COCTOAHHe KpoRO- 
oOpamjenna, 

C yerbi M3MepeHuA crenenm nacHMmeHnA KUCIOPOHOM Kpopn OosbHBIX 
MpHMeHATCA OKCHreMomeTp E. M. Kpenca (1952) nu ompegensuocn cofepKanne 
remorso06una B KpoBn (40 megenA, B lipolecce ero u nocase). He6onpmoe 
cHiKeHHe oTMeyeHO y 8 OoubuBlx (93—94%). Cumxenne coyepsKaHHA re- 
MOrOOHHa B KPOBH HaOsopaloch y 23 6ombHEIX (96—64%). Orn Aannne 
HOKASHIBAIOT, UTO HAPYMeHHA [EXAHUA B CBOIO O4ePeb BEIZEIBAIOT Hapyliicnils 
KUCAOpOHOTO OOMena B TOM MAN UNO cTenenn. Caxapnan KpHBan, oi 
H3 *parmMeHToB yreponnoro o6Mmena, y Oonbubtx ucTepueit XapaktTepu3yetca 
OLICTPHIM MONbeEMOM (ua 30-1 cex.) m MeneHIEIM CITYCKOM, He WOXO/,ATLMM 
K 3 yacaM HccaeqOBRaNA LO HCXOMNBIX WUPp, YTO MO*KeT yKa3LIBATD Ha lapy- 
mente yrieBpoxHoro oOMena y vTow rpynn Gonpubix. 

Cacytyer oTmetuTh y 6onbUIMHCTBAa G6OmbIBIX Hapymenue BereraTuBihtx 
dynkguil ¢ upeoOsaqannem BAMAHHA 1a pacMMMaTHyeckon HunepBanun. Y 27 
OONbUDIX OTMeYeHBI pe3skO NONO:KUTeAbHBIe 1 OTpHaTebuble peakHu upit 
HCCACHOBAHHI P1as0-cepkeaHoro pediekca WH OpTO-KANHOCTaTHYeCKOil mpoont. 
Y 12 Oonbunx nab6monanncp HapyulenuA TepMOperyJAMUM, WoToOoTAeneuHMA. 
Kpopsnoe qaBrenne NonwKeHO 10 90'40—100;70 y 19 OONBHEIX, y OCTasb- 
HHIX OOMbIUBIX — B Tpeyesax HOpME. 

Tun poicmeit neppuoi weatenpuocri U3y4asICH AHAMHECTHYECKH NO Olpe- 
mesennoin cxeme (bupman, 1951) u yononnanes CBeJJEHHAMHM, NOJYYCHHBIMI 
C padoTht G0NbNOLO HOT ETO POACTREHHHKOB. 

Ws seero urcaa GompubIx HeBpactenuch 10 orHocHaNcE K CHJIBHOMY THLUYy 
BHICHICH HepBHOit AeaTreabuoctTn u 11 — x CHIBHOMy BaplanHtTy cnaboro 
THMa. 13 OonbnbIx ueTepueli c IIpeMMYMleCCTBEHHO BLIpasKeHHOH WepBoiit cur- 
HaIBHOH CicTemMoH Ipunagqtexain K cnabomy THY, OCTasbubie 6 oTnocuaHch, 
K CIMIBIOMY Bapwanty cnadoro tuna. Y Bcex OOAbBHEIX OTMeYeHO OCNaONCHHeE 
B TOM MM WHOL CTeMeHH TOpMOsHOrO Wponecca Ip pa3sHEx THUOJOTUYeCKHX 
ocoOcHHocTax BBICHIeli HCPpBHOHM JeAxTeIENOCTH. 

[pu usyyenun 8 KaunuKe Hannunoro coctoanna pices HepBHOM jex- 
TEMBNOCTH WYTCM HaOMOReNHA NoBesenuaA OomBHLIX, a TAKIKE pu NOMom 
ycuoBnoped>rekKTOpHbIX MeTOANK (eTH3MOrpad@un, MULaTenbHO;l HK accola- 
THBUOTO oKCMepimeHta) OOHapysKeHbI Hapymenna, CBUJETCALCTBYION[He 
00 ocuabnennn BEICcMHeii HepBHOi pAeaTenBuoctH. Jlannbe, Tonyyeunpe mpi 
MOMOUMT aCCOMMATHBHOLO OKCHepIMeHTa, Ne OONapysKuBalOT y GONBUDIX HeB- 
pacTenlell CHJIbHOrO THIMa CyMeCTBEHHEIX OTKIOHENNI oT HOpMBI. Y OONbHEIX 
ucTepueclt It neBpactenmeit cxa6oro THA HM CHIBHO;I Bapllawun cnadoro THha 
WATCNTHD Nepnog oTBeta yyaunen (2—19 ceK.). [loptopnnie cnoBa, muoro- 
CHOBUbIC OTBCTHI, OTKA3 OTBeYATh HM Hapyiuenne penposyKuMN TarKe yale 
BCTpeyaloTcA y OoNbULIX Caab6oro Tuna (or 3 no 14 cHOB B akchepuMeHntTe, 
cocToxdilem "3 25 cHoB). ITH NanNHe yKa3pipaloT na ocnabneune Bnosb6yan- 
TeABHOrO Mpolecca, Hapymenue ero NOABMKHOCTH, Ha Haunuue BuemHeTO 
HM HOCMeLOBATCABHOTO TOPMOKeHHA. 

Iipun necnenosanun COCYAMCTHIX peaKUNH MerTonNKoOl NAeTH3MOrpaguh 
B RKavecTBe pa3sqpaykutTe1el UPHMeHAUCh 3BOHOK, cxeT, Me€TPOHOM, XOJIO]L 
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ait, 332 cp 





44° 4 -+-6°. Acxonuuii pon umeri3morpammar y 14 Gompubix ObIT POBHSIM, 
y 26 — Bomu00bpa3ibiM, OCIOMKHCHHDIM [[bIXATCIbHBIMM [[BIVKCIMAMH. OtTme- 
qaNch cia60 BbIPAKcHHbIe COCYTUCTHe peak Ha UpHMeHAeMbIe pa3sApa~ 
“HTecaIn, a y 4 Gombublx ucTepreil om oTcyTcTBOBanM Boobme. Yramenve 
COCYIMCTOH peakKHHH Ha pas pakiTeTb MpONCXOAMIO Ha 15—17-M nlpuMmexue- 
nu (33 yeroBeka) 1 Ha 4—5-M Mpumeneuuu (7 yeroBer). O6 pazoBpanne ycoB- 


a 
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Pue. 3. Youosune n 6esycsropubte peakunn y 6ompuol C[—oil, 40 aeT, cnadoro Tuna 
BhICIUCH HeEpBHOI JCATeILWOCTH (ANarHo3: HCTepHA). 


a — Ha 3BKOHOK, 6 — Ha XOJION, @ — Mp yMCTBeEHHOM HalipAKeHnn, 2-—— Ha 12-m, 0—Ha 87-M, 
e--Ha 95-M IIpPMM@HeHHAX SBOHKAa. Ha 2, 0 Me @epxHae xpuean — 3allliCh MHTAaTeJIbHOrO ped- 
ylekca. OcTayibHble OOO3sHaYeHHA Te Ke, UTO Ha puc. |. 


HIIX COCYANCTEX pedaekcos Oblio0 3aTpysHeHO y OOAbHDIX HeBpacTeHnell 
CUIbHOrO THIa H y OONbHEIX HeppacTeHwel MU ucTepHel CHI"HOrO BapHaHta 
cga6oro Tita (ua 15—27-mM IpuMeHeHHn pasapaxutesaA). Y OOMbHBIX HcTepHeli 
cna6oro THMa yCOBHbIe COCyAUCTHe pedrexch Onin cao BHIPaeHbi, © TPy- 
10M OOpas0BHIBaAHCh HIN CoBCeM He ObLIH MOAyyeHbI, HECMOTPA Ha MHOFO- 
KpaTHoe IIpimMeHeHue pa3sqpamutena (40 30 pas). Yramenne ycrosnoro co- 
cyyucToro peduekca 6nt10 FOcTUrHyTO Ha 10—20-M IpHmMeneHu pa3sypaku- 
renin. Cocyyuctsle ycropubie peduekcht Oniu uacto 3aTopmo;Kens. Ilocae 
TOrO Kak OOpaso0BallHble cocyucTble ped@rekchl Onin yrameHb, y HoubHBIX 
BLIpabaThiBadHch MHraTeJIbuble ped@sekcht. Murarenbuble yC.10oBHbe pe~aeKcel 
y 6onbHDIX HeBpacTeHlieii CHbHOrTO THMa noayyenbt pn 8—20-m mpHMe- 
HCHHH yCqOBNOrO pasf{pakuTenaA, AudhepenunpoBka K HUM — Ha 2—12-M 
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npumMenenuu. Muratrenbubte peduekchl XapakTepH30BaNUCh [AMTeIbHEIM qac- 
THIM MHraHHeM NWOCe OKOHYAHUA eicTBHA pa3sjipaxKuTesA. 
/laa unmocrpanuu o6pa3z0Banua peduexcos y 6OAbHEIX UpPMBOAUM pue. 3. 
Hak Bagquo u3 puc. 3, a (ucereqoBanne 13 V 1957), B oTBeT Ha IpUMenenue 
8BOHKA [bIXaTeJIbHah peaklWMA apuTMMYNAa, a cocy/\HcTad — M3Bpatiena. 
Ha upmenvenne xomogoporo pa3sipaxkuTenA oTmMeyena BbIpavkeHHaA [hxXa- 


or ry a Pons ee é A ; fs n \ ; ae “, 5 a) ‘ 
6 SPP LDN RIDRRR ALR LAS ey {\ / \ / LANA AR AwAGA 


Pht : 
| wii a. ) 


‘it 
a | i 
yi i hg 
. Be ah S : wy: 4 RiNny 
“pyri Tif, iegtl ait re Tyas sie ui wat i 





Puc. 4. 3alucb qurxanua fo (/) u mocae (//) meqenun. 


A — 6onbHan W., B — Oonsnoitt W., B — 6Gonbnoit B., F — 6onnnaa 
Y. Tan Aw B — sanneb apixannna, NJeCTH3MOrpamMa; Bu I’ — garincn 
WbIXaHHA. OOwad oTmeTKa BpemeHH (1 CeK.). 


TebHAAH M He3HaNMTeIbHaA CocyANcTaA peakuna (puc. 3, 6). [pu ymcrsen- 
HOM HalpsAxKeHnuM (cueT B yMe) y 9TOM Ke OONbHOM OTMeYeHA 3HAUTeIbHAA 
AbIxXaTebiaH peakWMA, a COCyMNCTaA peakIMA M3Bpaniena (puc. 3, 6). Mu- 
raTeibubill pedekc Ha 87-M UpumMeneHiv 3BoOHKa OH HenpounEm (pune. 3, 0, 
ucciefopanve 9 VI 1957). Ha 95-m upumenennu pa3ypaknuteneli oTmeyena 
Mpoullad AbIxXaTeibHad peakuua (puc. 3, e, uccnegoBaune 11 VI 1957). 

XapakTepHhim AA GOONBHEIX C HapymeHNeM jbIXaHHA ABAeTCA o0pas3o- 
BaHHe CTOHKOH j{bXaTeAbHOH peakNHH OAMOBpeMeHHO Cc OGpa3z0BaHuem yc- 
HOBULIX COCYRNCTHIX MH MUraTeIbHHx pednexcos. Jlo-suqumomy, crotikar 
AXATeIbHAA PeakKIMA YKa3blBaeT Ha 3HAYHTeAbuOe BOBbyAeNMe HeEHTpOB 
WRXans. 

B pe3yipTare KOMMNCKCHOrO JeyenHA — NeHuxoTepanun nu weyeGuoii Tpe- 
HHPOBOYNOH TUMHACTHKM AA AbIXaHnsA — OoubHbIe HeBpacTeHneli CHNbHOrO 
THNa BLIZTOpaBINBaIH, TbixXanve y HHX HOpMasMs0Ban0ch. Y octaibHblx 
OonbHLIX addektT Onin vecTowknit HH Bapucen OT XapakTepa s8aboleBanna F 
TUNOTOrnyecKHX ocobeHNocTell GonLHoro. Tak, y OombubIx ucTepHel cnaboro 
Tuna neyeOHukt addext OLIN He3sHauuTenen. . 
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Hanpumep, y Gombnoit M., cna6oro Tuna BLICmel NepBHOM JeATenbHOCTH, 
© ANarno30M HCTepHA, 10 NeveHHA HaOTIOAaANOch AbIXaHHe, Upephipalomecca 
rryOokumMi B3f0xXamH, cocyAnctad peakuna Oba cua6o BhipaskKella (prc. 4, A, 
/, uccnenopanne 12 X 1956). Ilocne neyenna uw AbIxaHHe, M cocyyaNCcTaA peak- 
WMA octasich 6e3 u3smMeneHuit (pic. 4, A, 7/, uccnenopanne 4 XII 1956). 
Y Gonrvnoro nespacteuneit VW. (cuabnnit BapuanT cnaboro Tila) WO TevennA 
WHXxanne G6biI0 BOMHOOOpasubIM, APHTMHYHBIM, TopepxuoctTuLim (pne. 4, Bb, 
J, ucenejonanne 19 I 1957). B pesyantate meyenisd Wbixanme cTano Oonee 
rayOokmm (puc. 4, b, 2/7, ucenegosaune 26 II] 1907). 

Y 6onbuoro b., ¢ Wuarno30M HeBpactTellMA (6ONbHO OTHOCHTCH K CHALHOMY 
Baplianty Cua6oro THNa BLICMeli HEPpBHOH eATeAbHOCTH), AO AevenNA OTMC- 
yadOCh APUTMHNUNOe WbIXaniie c anos (pic. 4, B, J, uccnenowanne 10 If 1957). 
Tlocaze nevenna jibixanne y aToro Ooubuoro ray6oxKoe u poBuoe (puc. 4, B, JI, 
uecnenopanne 10 1V 19957). 

Tanxe nu y Gombunoh Y., chabnoro THMa BEICMeH HCPpBHOH AeATeIbHNOCTH 
(qMarHo3: HeBpacTeHHA), AO TeyennaA WbIxanhe ObIN0 yuaMleNHWM MW apuTMia- 
HtimM (puc. 4, J’, 7, uccnegosanne 12 | 1957). B pe3syubrate nevenna Qbixanne 
ctano BomHOOOpa3zHbIM, poBHiim (puc. 4, 7, JJ, uccnenospanue 27 II 1907). 


Bprsoybl 


1. Hapymente aznxanuna y O6onDMUNCTBA OONBHEIX, HaxOQMBMIAXCA DOR 
HaOTIOMeNHeM, BOSHUKIO B pesyJbTaTe JWHTebNOTO 3aboueBalIINA HeEBpO3ZOM 
BcNeAcTBNe OCJaOJeCHHA peryuHpyrwomieh pom kKOopH Oonbumix Nonymapny 
roOBUOrO MO3ra Tl HapyWenvA eATeENbHOCTH NOAKOPKOBHIX OOracTel. Ono 
6onee BbIPaxKeHO y GOUbHEIX UcTeCpHeli HM HeBpacTeHHell CnaOoro Tiina BLICMev 
HEPBHOll JCATEMLHOCTH HU CHINO! Baplayuu Cuaboro THla M MeHee BLIPaKeHoO 
y OOubuEIX HEBpacTeHveH CUAbNOrO THIa. 

2. Iipu napymenuu aAbxanna naOmogaetca Hebolbmoe M3smMeHeHHe 
KHCHOPOAHOTO HM yrueBowHOro O6OmMeHa y HEKOTOPHIX OONBUHX UCTepHel C Cia- 
OLIM THOM HeEpBHOM CHCTeMBI. 

3. Jn uccneqoBaHHEIx OONBHEIX XapaKTePHEIM ObII0 OOpas0Banne CTOH- 
KOH JxXaTCIbHOH peak, uTO MOHKHO OGLACHHTH DOBHIMeHHOH Bo3sbyfu- 
MOCTbIO MeHTPOB ALIXaHuA, 

4. Tepanestuyeckui addekt 3anncen OT THMONOrMYeCKMx ocobeHnHoOcTeH 
6ONbHEIX M XapakTepa s3a6oneBannA. Y OONbHEIX HeBpacTenvelH CHIbHOrO 
Tua OH Obln Gomee BEIPaKeH, 4eM y OONBHBIX UCTepveli MH HeBpacTennveli 
cia6oro THIa WH CHIBHOM BapHanuu cnra6oro Tua BLICMeH HeEpBHOH WeATenb- 
HOCTH. 
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QO POJIM) HEPBHOM CUCTEMbI B BOSHAKHOBEHMU W TEVEHHM 
ATEPOCKJIEPO3SA 


B. B. AAIbBAHHCKHH 
(TepallestnyecKuH cekTop. dapenyioniwi — b. B. Mabnuncnyil) 


Botmpoc 0 pouH HepsBHoi CucTeMbIl B YTHOZOrHM, TatTorevese HM KHHM4de- 
CKOM TeYeHHH aTepOCK1epo3sa TaBHO yeKe WpiuBeKaeT K CeO6e BHMMAHNe KJIMHH- 
uucTros. Bonee 80 wer Tomy nasag C. I. Bornun (1875) un HeckousKo mosg- 
nee A. A. Octpoymos (1893—1894) u JOmap (Huchard, 1899) ua ocnosanun 
CBOHX KAIHHW4eCKUX HaOJIONeHHH BhICKasaIN MLICIb O OOMbINOM 3HaYeHun 
HEPBHOH CHCTeMbI B Pa3sBHTHH CKJIepo3sa apTepiii. B mocsegqnee BpemMA 9TOT 
BONpOC BHOBb TocTaBsCH COBeETCKHMM KTHHMHICTaMH (Macniukos, 1950, 1954; 
Tapees, 1901, 1952). 

O 3Ha¥YeHHH HapylfeHuii CO CTOPOHBE HepBHoll CUCTeMbI I CTC HadbHO 
BHICMHX C@ OTJICIOB B PasBUTHM aTepOCKIeEpoO3a TOBOPAT, TOMUMO OTJICAbHbIX 
KIMHHYGeCKHX Had0sOeHui, Takue (akTh, Kak: 1) 6dnbman “wacTtoTa aTepo- 
CKIepoO3sa, B YACTHOCTH KOPOHAPHHIX H MOBPOBHIX apTepHil, y JIHI, yMCTBeHHOTO 
Tpyfa, OcoOeHHO pH coveTaHMu MWocweqnero C HallpxyKeEHHOH padoToii, cBA- 
3aHHOH C YACTHIMI OTPUTAaATeIbHLIMH aMomiAMH (Pawinsky, 1914; Crpamecko, 
1925; Pannonopt, 1935; Tpotenb u yp., 1940, Mu. Ap.); 2) ueKaIOUNTeETbHaHA 
uacTOTa aTepockKsepo3sa y OOUNbUBIX TAKHMH 3a007eBaHMAMH, Kak runepTouu- 
yeckan Oone3snp (Anmukos, 1937; Jlanr, 1950) uo mMaimiaKkanbHo-jempeccus- 
Hit Weuxo3 (Ocumos, 1931), B pasBHTHuv KOTOpHIX NepBu4dHoe Hapymenne PynK- 
WHM WeHTpasgbHOH HepBHOM CHCTeMBI He BbI3bIBaeT COMHCHUH. 

B DOMHOM COOTBETCTBHH C 9ITHMI HaOJIOeHHAMH HaXxOMATCA CTaTHCTH- 
yecKHe J[aHHble O Pe3sKOM HOBBINICEHHH CMePTHOCTH OT aTepockmeposa BeHeY- 
HbBIX apTepHii Cepia B NocteBoeHHble TOAb B OTIENbHBIX CTpaHax, Ooslee 
CHIbHO TocTpayaBliunx BO BpeMA BTOPOH MUpOBOH BOHET. Tak, wp Anranu 
CMepTHOCTh OT KOpOHapHoro aTepocKuepo3sa 3a MepHoyx c 1930 mo 1945 rr. 
yBelluniach B O.8 pasa, utd WUinnongckun (Ischlondsky, 1953) Haxoyut 
BO3MO?KHHIM CBAZATb JIMIMb C ICHXOreHHLIMH (akTopaMH. C pe3ko BOs pocuIuMH 
TpeOopaHHAMH K HepBHOM CUCTeMe B CBA3H CO BCe HapactTalwmuMn TeMuamMu 
FKU3ZHH CCTb OCHOBAHHEe CBASHIBATh HM HeIpepbIBINO TOBBIMAIWNLYOCA 3a Wocme;- 
Hue OO meT CMepTHOCTb oT aTepocKseposa B CIITA (Moriyama a. Gover, 1948) 
UB APYrHx cTpanax. 

OyHakO KCHEPHMeCHTAIbHO JOKasaTb HAIMYHe CBABH Me+Ky HapyWlenwuAMu 
CO CTOPOHLI HepBHOll CHCTeMH! M pasBUTHeM aTepocKslepo3sa WO MocsejHero 
BpeMeHH He ymasasocb. Ilpasya, myrem NepepesKn HepsBos (Giovanni, 1871 
u Vulpian, 1872 — yur. no: Jlanunckui, 1896; Fraenkel, 1896, u ap.), xpo- 
HHyecKoro UX pasypamenus (Jlesames, 1883), yqaneHua mMelHbIx CHmMiatTH- 
weckux raHraves (JlanuucKui, 1896; Cycceitnos, 1932, u mp.) yaaBanocb BE- 
3BaTb B COCyaxX MOpOJOoruyueCKHe H3MeHeHHA; OJ[HAKO, KaK WpaBHo, ITO 
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OLA M3MCHeEHHA Tila FHAOapTepunta, a He aTepocKuepo3sa. He cooTBerTcTBo- 
BAH KAPTHUHe aTCPOCKEpoOsa HW WaCTO HaOMOAABIUINeCA OTLEIbHBIMN aBTOpaMM 
YTOMMCHIA CTCHOK aptreptii pi Hepputax (Gaumbault u. Siemerling — uur. 
no: Jlammtenknil, 1896; Mypaspes, 1895), mp cipuuromnesmim, Tabece, mpo- 
rpecciBHom mapamuue (Fraenkel). 

OO 13 TpPH4HA HeyLAdHbIX MOMPITOK CTAPHIX ABTOPOB IKCHCPUMeHTAaIb- 
HO BOCIEPONSBCCTH aTepocKksepo3s ABIACTCAH, C HNalleil TOUR 3pennA, TO, 
UTO UX MOMITKH BOBNCHCTBHA Ha HeCpBHYIO CHCTCMy OrpaHitulBanich nepude- 
pliucckim ec oTaetom. B tacrosulce BpeMA B pesyAbTATe MINOTOUNC.TCHHDIX 
I OYA THATCIbUbIX HCCACHORANM HATOTOTOB MU KUNHHNCTOB — OCOOCHHO 
HH. UL. Annukosa if ero MKOULE — MOsKHO CUNTATL YCTANOBIEMIILIM TOT PaKkT, 
NTO B MCXQUN3MC PaSBUTUA aTeCPOCKACPO3a OCHOBHBIM MaKTOPOM ABITAIOTCA 
HaPYIMeiA OOMeHA IMMIAOB, B GCTHOCTI XOUCCTeEPia; BaKIyIO, NO BCe Ke 
NUID JLOMOSHUTCIbDITYIO POJb Urpalor W3MeCHCHIA CaMUX COCYAOB B BILE Ma- 
PYIUCHIS HOPMaJIbHOrO CTpOeHUA HX CTCHOK B pesyIbTATC pasTNIHbIX Npo- 
HCXOJIIILUX B HX HaTOJOTHYeCKILX Mpomeccon, a TaksKe B PesybTaTe hapy- 
ICHIA COCYNCTOH YK C MOBLIUCHHeM BHyTpHapTepiaibnoro KpoBA- 
oro jlapaennaA. B mpoucxomyeniit ke OOMeHNLIX Hapymennit  CTOUKOTO 
HOBLINCHHA APTePHAIbHOrTO KPOBAHOLO JaBJICHITA pellawoulee 3siauecnne ecTe- 
CTBCHHO HIpuIichBaTh He Mepn@epuIeckKIIM, a WCHTPasbUbIM OTCsaM He PBHOH 
cuctembl. Tlooromy tt NOUbITKH OKCHEPHMCHTAIbHOTO BOCTIPONSBe CHI aTe- 
POCKCpOsa C MOMONL[hO BOTCHCTBUA Ha HepBirylo cucTeMy TeOpeTHuecKH 
AOJUKUbE OLITH HampaBslenbl Ha WeuTpatbublif ee orsted. Jleiiernurerbno, B Upo- 
HCXOMKCHIIM, HampuMep, THMtepTOHMuecKol Oo71e3ui, Up KOTOPOsSt CTOAb 
qacTO BCTPeVaeTCH aTepocKsAepo3, PONb NEPBUYNHIX HWapymeniwit CO CTOPOIDI 
BLICINCIL HePBHO JeATEMHHOCTIL He BHIShIBAeT yAKe WUIKAKOTO COMMS. 

Menece nayueno 3iaueniie HepBHotl CIICTeCMEE B BOSITIKHOBCHHI BeslyWIIX 
kK aTepOCKAeposy HapyWleniit OOMeHa ANMMLOB, a TAKE BHOABACHINL AUCTPO- 
PUMECKHX CTPYKTYPHLIX N3IMCHEHIT B COCYHCTHIX CTeNKaX, H3MeHEHTIM, Wao 
HYMaTb, Hrpaloulux CyMecTReIHy!O pOb B pa3sBUTHI aTepocKjeposa. Pay 
AAMMbIX HOZBOTHET Ipododarath, TO B MOABIENIM TpopPuiyeckKUX Napy we nit 
I H3MCHEHIT MOPMaJbHOL CTPYKTYPbI COCYAUCTHIX CTCHOK HepBHaA CicTeMa 
urpaeT OUCHb cymecTReHHy!o poap. Tak, Upl MoppeskeHiH ompeyeseHHbx 
OTMEIOB HEPBHO CHCTeEMbI MOFyYT HacTylaTb 3HaYNTeIbHble H3MCHeHNA Wpo- 
HumgaemocTH cocyaucroii crennu (Beceakun, 1930; Mapnna, 1952, 1 gp.) 
MU jake BOSHUKATh MHOKeCTBeHHble KpoBo3aNAHHA (Cnepaucknit, 1937, 
MH Jp.). 

Cornacno na6stogennam B. JI. Unusepamura (1956) mn JI. A. Paxmanosont 
(1953) naj, pasBuTwemM aTepockepo3a COCYAOB KOMeuHOCTCH, BOsHITKHOBe- 
Huo WocHeLWerO IWpeqwecrByloT HapywieHHA yHKUNM COOTBETCTBYIOINNX 
apTepuii, OOYCOBMENMbIe U3MeCHeHILAMI HOpMabHOi WX HHHepBawin («aH- 
rOHeBpPO3 HIGKHUX KoHedoctely to LlitH3epanury), 1 IMWIb B LadbilenmWeM 
K PYHKUNOHAIbULIM paccTpolicTBaM TIpHcoesqMHAIOTCH OprahtuecKkie 13Me- 
HCH B Bue aTepockueposa. Wpogzomuwenne padorTht B WaHHOM Hall paBJeHin, 
HecOMHeCHHO, HMeeT OoubmM0e BHaYeHHe AIA MOHHMAaHIA WaTorenHesa aTepo- 
ckuIepo3sa H pOJH B HeM HepBHOH CIHCTeMBI. 

Bombe WanubIxX WMeecTCH MO BOIpOCy O pOJI WeuTpaIbHOll HEPBHON Ci- 
CTCMDI B MOABICHHH HapyMieHHif OOMeHAa JIMMNAOB MH CiewMaIbHO XOaecTepHya. 
JloctaTOuno ykKa3aTb, YTO HepBHaA CHICTeMa IpHHUMaecT yyacTHe B CHHTese 
xoaectepina (lopusonton, 1940). C. C. Xanarosppmm (1946) uw ero corpyy- 
HiKkaMH (SuauKxoBa, 1935; Myxun, 1935; Pao, 1940; Wyrosa, 1940; Jlede- 
nesa, 1949), a Take IL. J[. Topusontospim BeicKaablBpadach jake rumotesa, 
WTO B GONbDIIMHCTBE CAyuaeB THMepXoecTepHheMHU OBIBAIOT OOYCIOB.eHEI 

30 Tpyast Huctutyta dusnonorun, T. VIII 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


466 B. B. Havunenut 


— a 





TOBDIUCHHLIM MOCTYyIIeHHemM B Hepuepuyeckylo KPOBb xouecTepuHa H3 jer 
roiobnoro Musra. pu napymenuu mosrosoro KpoBooOpamleHuaA, Kak I10Ka. 
3aJlll Hain HaOJIOReHUA, RelicTBUTeABHO MO?KHO BUeTb B Depsble 7—1( 
Hel OTYeTAMBOe TOBbINeHHe XolecTepunHa B TepHdepuyeckonw kKpoBn (pic. 
1), cMelstoileecH 3aTeM BO3BpaTOM K HMCXOMHOMY ero ypoBHioO. Onnako mpo- 
CTLIC APU@MeTHYCCKHeE MOACUETH! WOKAa3sbIBalOT, UTO OODACHUTH TOJ‘beM XO.1e- 
CTepiiia B KPOBH MOOMMsanneil ero M3 MOSrOBBIX eNO Heb3H, TAK Kak Ws 
ITOrO NoTpedoBpanoch Obl y OTMENbUbIX HOUbIbIX NOcryllieHwe B KPOBb 3 
TKAHM MO3ra CTOAb OOMbINMX KOMM4eCTB XOeCTepitia, 4TO dTO He TOADKO He 
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Puc. 4. JInnugnt Kpopu npu HapyHleHuw MO3roBoro 
Kpospoodpaurennus. 


Ilo ocu adcyuce — THM ONbITOB (a — {1—10-, 6 — 11—20-H, « — 
21—30-H, ¢ — 31—bU-): no ocu opduxam — xonecrepuH KpoBH 
B MP%. A — CBOOONHDIT XONECTEPUH, Hb — xosecTepHH-3-Te por, 
B— xonecrepux o6bunh, FP — ACUNTHH, J — HeiiTpalbubli iKMp, 


wnelutTun 
Eo— oTHomeHKe ———————___. , 
XOJECTe PH 


MOZBONNIO Obl CpaBHUTeAbHO ObICTpO BOCCTAHOBUTB HapyimeuHuble PyuKOHI! 
TeHTpaIbuOl HepBHOIt CHCTeEMBI, KAK 9TO HMeNO MecTO y HaOsloyjaemMiix Hamu 
OOAbHLIX, HO OKA3aOCh GBI CMe€PTCJIbHBIM JIA OTHX JIM. 

Ife nognenur, Ham KarKertca, COMHeNHIO, YTO B TAKHX CyuaAX pea uper 
00 H3MeHenin peryTATOpHO PYHKOMH WenTpasbnoi nepBuoit cH- 
CTCMbI B OTHOMIeHMI XONeCTepHHOBOrO O6mMeHa. B HOh3y 3TOTO TOBOpPAT 
ONNCANUbIe PAOM aBTOpoB (Lyons, 1931; Dobretf, Penelt  u. Witkower, 
1936; YUaacos, Bonpdcon u Apytionos, 1937; Jlyxmua, 1941) n y motel, 
HY KIUBOTHBIX OLICTPO NpoOXoOMAUMe BHAYUTeAbHbIe KoNeOaUA XO1ecTepi- 
HEMI, HacryvaBuine NOW BANAHHeM 9MONHI OTpPHaTeabioro xapaktTepa, 
H HaGJOfaBUiMecH OANOBpeMeHHO Cc HUMI NOJbeMLE KPOBAHOFO aBgaenusA, 
IIpanya, nour Bee uccaegonatent OODACHSIOT ykKa3sanuble Bbiite MOBMUIMCHHS 
XOJECTCPHHEMHM MH KPOBANOLO [aBNeHMA YCHIeCHHeM B THX CAyYaAX TOHyca 
CHMMaTHYeCKOroO HepBa. OfnaKko DoLoOHoe OO bACHeHHe ABHO He JOYUHTEBAaeT 
BeAyuleil PON KOpht TOMOBHOTO MOBra B ILOABTeENUH VKasanHhxX COABHTOR 
B XOeCTCPHHOBOM OOMere. 

C woaHoll oTveruuBocTHIO 3Ha4eHte Hapywewun PYHKUMOUATBHOTO CoO- 
CTOAMIA KOPH TOLOBHOTO MO3ra B NOABICHINE ykasaunerx CBO y poBHSsI 
vorecTepiiia KpOBH BbITeKaeT 43 Hadatomenmii T. JI. /l3iny3urypu (1959), 
IpOBeHCHHDIX B aabdopatoprut mpod. UM. T. Rypunaa. Wp po3sneiiersun na 
KOpy FO1OBHOrO MO3ra CobaK TyTem NepenanpaKenna TOPMOSHOrO Npowecca, 
@ TAKE C MOMOMILIO CIIMOKH NONORNTeEANOTO H OTPIMATeTbUNOrO YCJIOBILIX 
PeDACKCOR Ol — OAHOBpeMeHHO C T3MereHNeM XapaktTepa ycoBHOpedsek- 
TOPHOH JexTeUPUOCTH — HabmtIonaN H3Menenne XapakTepa paOoTh mm Unme- 
BAPHTeAbHbIX (CILIOIHDTX 1 KOM VEOUNBIX) AKETC3, HH PYNKMUA Tower, Wo — ¢ro 
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oco6eHHO HHTepecHo AA Hac — ypoBHA XodecTepnHa KPoBH y Noob THBIX 
cobax. Hacrynasitiee pit 3TOM TopEmienne xonectepunemun (c 90—150 go 
240 mr%) H Bocnefyloulve pesKne ee KoUeOaHUA BHXOTMIM LaweKo 3a PpaHatyEl 
PUsNONOTNYeECKHX CABUTOB U Oni Compile TeX NOBLIMeHHH, KOTOPhie MOIKHO 
NONVYHTh y cobak pl BBeAeHNM HM 6oraToit uumunamu mun. Ilo spemenu 
cBoero NIOHBAeHIA TosPeMbl XoMecTepwHa KPOBM coBTayadHn © MOM@CHTOM 
HacTyIWIeHiA H3MeHeHMM CO CTOPOHD! YCLOBHOpeP@MEKTOPHOM MeATeTBHOCTH 
(puc. 2) uc BpeMeHeM MOBDIMCHHA PYHKIUI WHIMeBapUTeAbHHIX Hees WH MOWe- 
OTIENUTEIbHON PYHKHUM Wodek. Bce To He OCTABIAeT COMHEHMHK B ILCHTpaib- 
HO-He€ pBHOM Mponcxo7Kenun yKasaHb bix CHBUTOB B y poBHe xomecTepHHeMHunH. 








j rom iv Vw WW wii =| ox 


Pue. 2. Kone6anna xourecrepHua KpoBit 110], BIMAHMeM 
HepenalipayKeHHA TOPMO3HOrO Npouecca H CIUMOKH (0 
nauntim T. Ji. /\3uqanrypy). 


Ilo ocu afcyuucc — MCCAUh ONbITOB; NO OCU opdunam — xoJie- 

cTrepuh BMP % FH BeNMUNHAa YCAOBHbIX pemaekcos. Cnasownar 

AUHUA — YCNOBHbIE pePeKchl, npepweucmud — xomecTepuH 

Kpobn. Yeproti yuacmox — BpeMA, B TeYeHHE KOTOpOrO TIpoHs- 

poMsAoch «=MepeHanpaAnkeHne TOpMOSsHOrO Mpollecca. Cmnona 
o6osHayeHa cmpenxott. 


Lip mpefoctaBeHl TOKOUbITHHIM 7KMBOTHbIM oTyAbixa, No ucteyvenun 2—3 
Mec. HacTylasa H3pecTHaA HOpMaHsallA HapynieHHblx pynKonit. Onnaro 
Tocue Nepean psaAKenNA WeHTpasbHoH HepBHOM cucTeMbI coOak y HHX oOcTa- 
BANACh B3HAYUTeIbHAA HeYCTOHUNBOCTR allMapaTOB, peryHPyIOuIUx XodTe- 
cTepHHOBbIt o6MeH. OO sTOM roBopnan HeoOnuHo Gonpnie KoueOaHHA xore- 
CTEPHHEMNM, COXPAHABINNECA OBOAbHO INTEAbHOe BpeMA MHOCTe mpek panle- 
mia oubrTos. Mnrepecho oTMeTHTb, YTO Tp AatbHehNeM NOBTOpeHMM CIN 
6oK CBU B ypoBHe XOJecTepltHa KpoBH HW CO CTOPOHH Apyrix PyYHKHMK 
oprannsmMa yoke He Ob CTOMb BbIpasKeHHDIMI. OuespuyHo, HepBHaA CHCTeMa 
cobakl CTanoBnuach Oosee HaTpeHMpOBaHHO! H Harpy3kH Ha Hee yrKe He 
aban CTOb SHAYNTeIbHBIX W3MeCHEHHI pasIW4HEIx PyHKOMH, 11a J140,AaB- 
INNXCA pH Hepsux onpirax. Wnrepec otWx na6monennit T. Yi. Launsurypn 
COCTOHT B TOM, ¥TO EMy BUepBbIe yAaIOCh C TOMOMIbIO GesylpeyHoH MeTOAUKH 
WOKa3zaTb POWb KOPLI TOMOBHOTO MOBra B peryAAUMM UpoOweccos o6mMeHa X0- 
nectepina B Opralii3Me, MpNTOM Ha TaKOM o6bexte (coOaKe), y KOTOpOrO 
CyMlecTBeHHEIX CABHTOB B ypoBHe XomecTepHHEMAM yilaeTCA OOUTECA IIMItb 
IPH BBETEHHN C Titel 3HAYNTeEABHBIX KOAMMECTB ANMHOB C OHOB PeMeCHHDIM 
owapsenieM PYHKUMM DNTOBINIHOL *Aeresbl MeTHATHOYpalMJtoM. HKeratn, 
3eCb YMeCTHO OTMe€THTb, YTO MeTHATHOYpanusa, Kak TWoKasaatn HaO OEHHA 
Ji. C. Tengnep (1953), okasbtnaeT Mperkye Boero Bo3yelicTBHe Ha WeHTpasbHy!o 
Heppnyl) CucTeMy, a 3aTeM yKe Ha WIMTOBHAHYIO Kelesy. Kannigeckne Ha- 
OMIONMCHUA Hal OOMbULIMH C ATEPOCKMEPOZOM TakKe WOKAsHBaloT, ATO NOBLIMe- 
Hue BOSOYRUMOCTH KOpbI roOAOBHOTO MOsTra C IOMOINbIO KodenHa Win eHa- 
Mita CollpoBommaeTca B OONbIMNTHCTBE CJlyuaeB YBeMYeHHeM CONCpAAHMA 
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R KpoR xodectepnita (LtGeKkmaxep, 1955; Macuunon, 1956). Anasoriuitpre 
HAOMIONCHIA UMCIOTCA I Ma dKITROTHDBIX (Hynnapp,, 1953; UIxsanadas, 1956). 

Bee nanoiKelnoe BHIIMe roBOpItT oO TOM, ¥TO KOpa POOBLOTO MO3ra IpH- 
MIMO? OTCHD BaKHOe yuacTue B peryAWW oOMeta xomecTepuna. Dra pe- 
NYTAIMA, OUCBILTIIO, OCYURCCTBIAECTCA IO KOHTPOeM KOpbI GOsBIIITX ILOJLy- 
HApiit Api WOCpermeCTBE BHICIWUX BEreTATHBHLIX IeHTPOB B CyOTasaMIuecKoii 
OOMACTH, HPPAIOMLIX CTOb BAKMYIO pomb B XONC APYCUX OOMEHUIX Mporec- 
con. B toapsy otoro ronopsar if IpAMble wadso jens Haj] H3MeHecHIeM ypoBna 
YOMCCTCPUHA KPOBIT Ip feiictTBUN OapoutypaToB, KOTOPHe B OCIIOBIIOM 43- 
MCHAIOT ACATEADMOCTH WOAKOPKOBOIT OO-tacTHL (Lasch u. Roller, 1936; Liwer- 
maxep, [900; HIxpanadan, 1956, 1 jqp.). 

Hs npupeenipx jaanerx Biytno, ero HapyMenie MOPMasIbHOll peryaA- 
TOPHOIU OMTCIBUOCTIL KROPbL POTOBHOLO MOBra It MOAKOPKOBLIX TeHTPOB IMeCT 
VUCHb OOLBULOG 3UAUCHUE JLTH BOSHITKIHOBeCHITA TeX Hapyilemimit B OOmMene xo- 
ACCTCPINTA WH BOOOME TIMMLLOB, KOTOPbIe urpawoT Cros BAMHYH pOJlb B pa3zBH- 
TNL aTepock.teposa. 

Hooromy Bilo.rie ompaBaanHbE CAClYCT CUUTATH WOMBITRI BKCITepIMCH- 
TATBUOTO BOCIEPOM3 BOCA ATEPOCKAeCposa © TOMOULbIO BOSsLeiICTBIL Ha BbIC- 
MIC OTACTbE HCHTPatbWOW HepBroil CHCTCMEL, HW B YaCTHOCTH, 11a KOPY LrowloB- 
HOPO MO3Pa I BLICHEIG BereTATHBIC LEHTPhE BMOAKOPKOBOIL OOwacTIT. Take 
NOMDITRIL — TOKA JT CAIIMIGHbte — GLE Ceataubl © MOMOMKUTeL BEDI pe- 
syiipTaTom cHayamta lO. T. Myikapem (1953), a satem @. K. ST postrm (1954), 
lO. TT. Uymtkapo yracsoch, tosptunrasg BOZOYAUMOCTH KOpbl TOMOBIOrO MOBrA 
HYTCM BETCHA (etaMiita KpOTtkaM, Moy taBitiio XOTCCTEPIIL CG HILL, 
BUI3BATH Y WIX BHAHITCIbHO Oosee THKeLyO PopMy ATeCPOCK.1epo3sa, 4YeM 
Y RPOCUIROB, ROTOPLIM Tawa OAM IM xomectepun. Baenenue denamuita 
COUPOBOATATOCD Y NONOMPMTHDIX KPOANKOB TObEMOM KPOBSHOLO JLABACHITA 
HW OOMCE BHAVITEADIEDIM, HOM Y KPOTIKOB KOUTPO.AbHOW PPYHITbl, MOBDIIIeCHMOM 
XOMCCTEPILHA KPOBI, UTO, HALO YMaTh, 1 CMocodcTRyeT Govree HHTCHCHBHOMY 
PAasRITITO ATEPOCKLeposa Tp BRexemMt Pewamuna. Haodopor, mpiumeneunem 
VETOKAUBAIOUMIX HCPBIY!O ClcTeMy MpetapatTon (xaopasriugpar, wedosbuite 
O8bl OApOUTYpaTOR) ylaeTcCA MOUN3UTh ypoBeub XOJeCTepiia KPOBL I CHH- 
B3UTh THKECTh ATCPOCKICPO3a Y MOMOULITHHIX IRUBOTHBIX. 

‘YKasauitle [aHUble WeECOMHeEMHO MMCIOT He TOMBKO TeopeTiueckoe, HO 
if Olpeyverenioe WpakTawveckoe sBHayenluc, WOKasbipan NYTH BossleicTBuA 
Ha PAsBUBAWMMTICA aTepOCKMepoTHuecKUiL Wporecc. 

@. KK. Aposomy yaanoch Boi3BaTb © TOMOTEHIO NOBTOPULIX YKONOB MIIbl 
B OOLACTH BHICHHIX BereTATIBITDIX ICHTPOB y OTKAPMIMBACMDIX XOJICCTEPUHOM 
KPOMMKOB OO1ee TAKeIHiT aTepocksepo3, “eM Y KPOJHKOB KOUTPOAbUOII 
PPYMIb, He MOAyYaBUITX YKOOB. JTa padoTa, AazeKko oTrcTosmast oT Toro, 
{TO HMeCT MCCTO B KIUMIMYCCKON MpakTuke, BCe *KC 3aCJyHKUBAaCT CEpbe3soro 
BHUMAUMA I WHOOy+KaeT K Lad bHeIMIEM HNCC.1C@OBAHHAM B 3TOM Hanpapsennn. 

Bausune qentpaibuoil HepBHOil cucTemD Ha oOMen xoecTephita HW Apy- 
THX AMM OB pealisyetca wepes BereTaTHBHyO IepBHy!0 CucTeMy upu yaa- 
CTHIT pxAa OpraHoB — pee Bcero opraloB BHyTpenncii cexpennn. V3 
HOCACMIIX OCOOCHHO 3Ha4NTeIbNOC BILAHTe B WaHHOM HanpaBJeHun OKAasbl- 
BacT MMTOBIAHAA *Wemesa (Shapiro, 1927; Dpugznang, 1933: beitep, 1936; 
Tarapexnit 1 Unesepaunr, 1950; Cunnonna, 1953, 1 up.). U3 apyrux w«enes 
BUYTpeHueil CeKkpelit yCHAMBAIOT pPa3sBHTHe aTepockHeposa cHMHKeNNe wu 
BbIMaenine PyYHKUNH TowKeslyOunol wmene3br (Stamler a. Katz, 1951), 
BbINaRecHHe PYAKNM MOOBbIX eres (Chuma, 1923: Lowenthal, 1925), 
a Fake, WO-BINTIMOMY, yCHlenHe PYNKNUM HaqmoveqHuKoB mM rimodusa 
(Raab, 1953). 
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Lleo6xoUMO OTMCTHTb, YTO BAPYOCAHLIMU aBTOpaMIt (Raab, 1953; Peete, 
1955, WEP.) MeAMOTCA NOMBITKH OODACHUTH pasBTHe aTePOCKIepo3sa C TOUR 
3PCHHA TeOpHIt «OOIMerO CHIHpOMa ayalTaiy, BhinBunyTol Cesbe (Selye, 
1936, 1937), cormacuo KoTOpoll Loparkene COCYAOB ABACTCH PCSyAbTATOM 
HecHemNpPuueccKOH Peanut PHMOpUsapHO-HaWOFUNNKOBOH CHCTCMD Ha BO3- 
NeHCTBUe CaMbIX pa3zll000 pasHbIXx (akTOPOR BHelHell CpejDl. Croponnyuku 
OTOH TeOPUI, TAKHM OOPasoM, CBOAHT WeHTp TAKECTH TpoOmemMbl K TOpMo- 
HANbHbIM CJUBUPAM, IIpWueM POTb HEPBHOIT CHCTEMDL B XOLC PAsBUTHA NAaTOJO- 
riyeckoro Wporecca, MO WX MUCHO, COCTOUT B ydacTHH B HeM JUIN rnnogpusa, 
OT HCPBHLIX WenTpoB KOTOPOTO Kk TepndepiueckuM opralamM Mo ABTOHOMHOIL 
HCPBHOIT CUCTEME HLyT COOTBCTCTBYIONLUNC HMILYJEBC BI. OTA TeOpuA, WO CyTH eda, 
ABIACTCH OPLAlOMOKATNCTIYCCKON, HMPFHOpPUpyomell PpOmb BLICIINX OTCc1OB 
rouORHOrO MO3ra B IpoTeKaol{ux B OpranunsMe IMWpormeccax. Hak OueHb OjWUO- 
CTOPONHAA HW IYI as B pPaspe3 C OCHOBHDIMI MOTOAKCITTAMH TaBAOBCKOL DUshoO- 
aorun, Teopiin Cerbe cipaBpeqauBo Oblia OTBEprHyTa COBETCKIUMH  YYeHbiMi, 
K{putia ce Oba Java B CBOe BpeMA, B YacTHOCTH B. C. Cmuonencxum (1959), 
B CBASIL C UCM MbI He OyNem WoxpoOno ocTalaBaUbaTLes Ha Neil. 

B mponecce oOmMeHa JUMIOB CyUfeCTBEHHYIO POAb NP} aoT TAKA ayTo- 
perysATopiite Mexamu3mbl (Jletirec, 1937). Peryaania oOMeHa AKMpa It, Ha/lo 
LyMaTb, TAKA HM XOTECTEPHHA OCYINCCTBIACTCH C HOMOMPIO He1OrO PAA OPhaq 
HOB TH TRaneI B PeBY.LbTATe Pa3j/[PawKCHHA UX COOTBCTCTBYIOUMMIMIT POY RTAME 
ueTaoosuIgMa. Ouesngawo, uTO B MeXaAH3aMe ayTOpery-TAWINIT OFCHb BITTY 0 
poTh Hrpalor pePAcKTOPMble MpoMecch, OOYCAOBACHHHIE pasApaskenneM TPO 
NyKrTaMit MpoMekKyTOUNOrTO OOMeHA Nperkj{e BCerO VYBETBUTCDUDIX HCPBIDEX 
OKONVAM, 3aTOKReCHMDIX B TeX OpravaX H TKAHAX, KOTOPHIe NPWHNMatoT 
yaacTtie B OOMene TNMNOB. Corsacio 9KCMepUMeCHTAADADIM TaiThM O. C. Mep- 
kynonoii (1952), A. VW. Kapaesa (1953), make yarepenubic CABITH B ONONXH- 
MH3M@ BUYTpennell Cpewb OpraniisMa wBaeKyT 3a coool = pedueKkTOpHo 
BOBHUKAMIUEe OTUCTIUIBLIC U3MCHCHNA QMYHKONH pAa OpranoB Mu TKAaUCH. 
Kak GOyneT yKagano HIKE, Ip NOREEN XoueCTepina B KPOBU OTHCT- 
IMIBO MCHSIOTCA IITepOLeNTHBUbIe peakWuH, Mpiuem pedsekTophiad Np porta 
THX peakIiii BPAT JM MOKCT BLIZBATL COMHCHIA, Takum oOpa30M, MO?KHO 
fouaraTb, TO ayTOPeryJAMMA OOMeHNbIX THpoleccoB uAeT yepes HepBHyto 
CHCTCMY, CIO KOHTPOJNUpyeTCH I WallpaBsHeTCA, 

[Jpapn.ipnocTh 9Toro MOuOKCHHA MNPUMeHHTCIBHO BK OOMeHY  JINTHHOB 
MomerT OLITh MpPOWTIOcTpiipoBana HabsOAeHuAMM Tayc6eprepa (Hausberger, 
1935) aj, TeUCHMeM OTIIX TpOMeccon BCHAGAEHHO! NepBaMH HM ACuepBUpOBAl- 
WOl HUPOROI TRAM. Jror aprop, WpoBoyA NaoOwOseHHNA Hay ABYMA C'MMMe- 
TPHYHO PaCHOMOMCMHBIMIL FPOBLIMH TeIbWAaMIL Mbltlelt MW KpOAHKOB, U5 
KOTOPHIX O/MO TEALIUC ObIIO ete pBUpPOBAHO, HaOmojali, UTO MPH rosojyanuit, 
Kora HMCeT MeCTO MOOILIMI8alIH FKUPOBLIX ACO, COMePRAHNe ANpa B LeUeP- 
BUpOBAHNOM Y4AaCTKe He TOADKO He YMel{bilaeTCH, a MaKe HapacTacT B CBHSN 
¢ HOBLIMeHeM 3KUpa B KpoB., Orcioga CcileqoBatO, UTO B JWeHe PBN pOBaHHol 
AKMIPCBOIT TKAIN coepmRanne AiUpa ONpeAeMAeTCA ANID YPOBHEM CFO BNPOBIH, 
Tora Kak B Tepe, cHads+KeHHOM HepBaMit, OHO OTpejerHeTCA OOMWIMH Wo0- 
TpeONOCTAMIE Opralli3Ma,. 

B nocuegnie roaqb Goubmoe sHavenie B Wporecce pasBuTHA aTCpock.le- 
posa TpHawTr UsMeNCHIO PUsIKO-XUMHYECKOLO COCTOAHILL XOsLeCTEPHTA 
B KPOBH, Ip KOTOPOM KOMMONAUPIT pacCTBOp MOCMeAHETO CTANOBUTCA B IMLASMe 
KPOBIM Melice yYCTOHUIBHIM. B pesyibtrate CosyajoTcH yC.OBNA JIA BEITMA/e- 
HA XONeCTepiiia B OCAaTOK NWocde MpOHHKHOBeHNA ero B CTeCHKy apTepHn 
© TOKOM Uratomeit auyKocTH. Onn apropst (Wapunucknii, 1940; JJennn, 
1941; TIlyumapp, 1953; basina, 1953) nak Ha Wpwanny cuuKeNNA yoTOWd 
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BOCTH pacTBopa XOUCCTCPHHA B Nlasme YKasDIBalOT Ha CHHVKEHHe COOTHOINeG- 


SJ€MuHTHH 
aaeann yy » «xAPYrHe aBTOPhE MoquepkuBaT BilayeHue TOBHINeCHHOLO 
XOOCTCDHH 


CONCDKAUMA B KPOBI OUPeMeICHHBIX KIAaCCOB CoeAHUCHH JIMMHTOB ¢ GemkamMn 
(MHMOMpoTeHHOB), OTHOCAIIUXCA raaBHEIM o6paz0m K rpylne G6era-1nHuompo- 
renHos Hau, 10 lodmMany u coTpyqHuKam (Golman, a. oth., 1954), —k Kuaccy, 
oOsaaonlemy Tpit yapTpalentpudyrupopanuu CKOPOCTHIO MLoTAHU, PaBHoit 
12—400 ennmuman Crey6epra. B coctan otHx JNMOMNPOTeCHHOB BXOJIMT OCHOB- 
Haw MacCa xoJlecTeplina KPOBII. 
Cornacno H. B. Oxynesy (1954), xonecrepuu-GemkoBhle KOMIAeKCHI pu 
HNPOMHKHOBCHHH MX BO BHYTpeHHIOlO OOONOUKY apTepHil MoryT pacuanareca, 
mocse yvero ocBobonnBwuiicA or cBAsH Cc 6el- 
93% 100% 89% 418% 6O0%17%  KaMM XoOueCTepinh «BbINagaeT B OCAJ[OK», Tak Kak 


OH HepacTBOpuM B Boe. Ilpomece stoT 3aBucuT oT 

COCTOHHUA TWeHTpaIbHOH HepBHOH CHCTeMbI, Mo- 

CKOIBKY TPO4HOCTh XoOuecTepuH-OeIKOBLIX KOM- 

TLIEKCOB CHIKaeTCA IPH BO30yKeHHH, a TaKrKe 
ae 
f oi E Mdl 


NMgsl 





Tip JMTeIbHOM TOpmMowmenun. IlpopepKa oTux 
AaHHbIX HeECOMHEHHO [ipeycTaBMAeT cCyIlecTBeH- 
Hb MHTepec AIA YTOUHeEHUA POH HepBHOM cH- 


Me 2 CTEMBI B pasBUTHM aTepocKseposa. 
Tpen bIAICE Ii PH4HHb - 
Pits 3... Koneere pneu CrpeMACh BLIACHHTh IpH4MHbI pasBuTuA aTepo 
Cllachiubeniesdunciia ckieposa, MOUTH BCe NCCAe_OBaTeAH UCXOAMIK 
(mac — Uannne, muxyc — M3 TOM MpeANOCLINIKH, UTO BLIZLIBAalOUIMe 3adolIe- 


OTCYTCTBUC) y GOubUEIX ATC- Bane MaKTOPE OKaZEIBAalOT JMILb HemocpeseT- 
pockepoxom (7) WM aTepo- yennoe BAMAINe Ha CTCHK apTepHii, Mu coBep- 


CHIICDO30M B CO4CTAHHH ¢ 
riuepTounucckoli Gome3snpio = WCHHO HrHOPHpoBaNH BO3MOMHOCTH pedleKTop- 


(//). HOro BOsweucTBUA Ha Hux. B uacruoctnu, pasBuTHne 
i -- xonecrepiu Kposu Hopmanh- YKCHEPHMeHTaIbHoro XOJeCTepuHOBOrO  aTepo- 
Mb We 2 — noBpinenHbLit. CKIeposa OOb4HO NOHHMaeTCA Kak pesyibTaT Ups- 


MOrO TOBPesKACHHA CTPYKTY PULIX IICMENTOB apTe- 

PHaIbHOM CTCHKM OTJaralwmuMucA B Heit WHnOU- 
Nami. Meskay TeM, HeKoTopbie PakTh 3acTaBAAIOT UpeyNoRaraTh onpesereHHoe 
KIMAHMe pePIeKTOPHbIX BO3s{ciicTBHit Ha opMupoBanNe aTepocKJeporu4ye- 
ckoro mponecca. Tak, nami jaHAble, Moryyenubie Ha GOoABHDIX C aTepocKate- 
PO30M, MOKAsbIBalOT, 4YTO C PasBUTMeM ruMepxonectepullemMun y HHUX oNpe- 
JCICHHO MOBDIMACTCH HAKTOHHOCTh K CUaCTHYeCKHUM ABJICHMAM CO CTOPOILDI 
rlaqKkoH MyCKyJaTyphl CaMBIX pPa3INYHhIX OpraHoB — B TepBy o4epep 
apTepnit (pac. 3). Uacrota ciacTuyeckux sABneHHii pH MopLenol xXome- 
CTCPHNCMHM HAaCTOILKO BeHKa, YTO BPA AM 3feCh MOJKHO JLyMaTb O IpocTom 
COBMANCHHH, TEM Oouee, YTO IPH HOPMAbUOM COFepKaHUN B KPOBM XOwecTe- 


pHa CMACTHYCCKHE ABMCHMA BOTPCUaIUHCh OFCHb PeAKO, MpNTOM OObINHO TaM, 
ie HMeJIOCh CHIGKEHHE B KpOBH HOpMaNbWoro CoOoTHOMIeHHA aepeenilit 

XOVTEC1O DHMH 
A vocnequee, Cormacno aKcHepuMentanbHubim jannbm (Dresel u. Sternheimer, 
1925; Kanosz u. Laszlo, 1933), cuocodcrayet nonimennoilt HaKOHHOCTH Co- 
CYJIOB K COKpaillenwAmM. 

Morito Obi1o Obl, MpaBya, CKasaTh, YTO B CJLyYae THMepXoecTepuiemMun 
NOBLUNEHHAA HaKIONHOCTh apTepuit K CoKkpaljeHuamM o6ycroBnena pa3ypa- 
KCHHCM MBINCUHBIX BOTOKOH CocysqucTolH cTenku. B nombsy 9sToro rosopat 
Pe3yYIbTATHL Had/UOMeHHil, MpOBeAeHHHIX Na UZ01NpoBaNHbIMU TomocKamMu 
APTepNH MH H30-1MpOBAHHbIMH OpranHamu Boodme. Ho, Kak NoKasbipaoT jaH- 
Hnte A. WH. Muponenko (1957), comocrannuuuieil xaparrep peaxnun aptepmit, 
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B OMNUX CYVAAX H3OMUPOBAHULIX, a B ApPYrAx — cooOmaBlluxcHA C leuTpalb- 
Hoi HeEpBHOM CHCTeMOM, MWocueqHAA pu TUMepXOIeCTepHHEMUH OKASbIBAeT 
olmpeyenenHoe BoseHCTBHe Ha THT cCOCYAUCTOH peak. 

[Ipunenenubie BbuIC ToKa ene faseKO He MOJIITpLe annbie UO BOTIpOCcy 
O po HepBHOt CHCTeMEL B BOSUIKHOBeHHT aTepockweposa TpebytoT BO 
MHOPOM IpPOBEPKU H NOATBEPARLCHILA, Onnako TO, UTO yKe B HacTOAIIce BPeCMA 
IMeeTCH B AAHHOM HallpaBeHHH, HaM KavKeTCA, MOSBOMAHET yMatTb o Gonpmon 
POM HEPRUOIT CUCTEMBI WH CHeMMATbNO BLICIIITX Ce OTWeEIOB B PasBUTHH aTepo- 
CKIEpoOsa. 

Hepsiuan cucTemMa HeCcOMUeHHO UMeeT SoubUIOe BAUAHMe He TOUbKO Ha pas- 
BuTue, HO MH Ha TeycHNe aTepockTepo3a, KOTOPHIT pasBHBaeTCH y wesoOBReKa 
Ha WpoTsiKeHIUl JWINTeEIbHOTO BpCMeHT, oOOLI4HO B Te“eHHe pa WeT HW Wake 
HecaATMWeTHI, UpwueMm B xofe ero (OPMUPOBAHUNA MOMKHO OTMECTHTb BOTHO- 
o6pasiitie KoebaHuA CO CMCHOH CBeHKHX BCIbIMNeK MaTOTOrHueckKoro Wtpowecca 
epvoysaMu ero 3aTHXaHiA. Co3naetcaH BilevaTienve, JTO BCHDNNKH Wpo- 
rpeccupylomicro aTepockslepo3a, XapakTepu3sylOMerocH MOABIEHMeM CBeKITX 
OTMOJKEHHIL NHUHFOB BO BHYTpeHHel OOOTOFKE apTepHil, CoBllayawT C NepHo- 
aMU 3HAYUNTebHO NepecTpouku Opranu3ma, Kora PYHKUNA WeHTpanbuoro 
HEPBHOTO HM IUPOKPHHHOLO allvapaTos, peryaupyionyux oOmeH BeuecTB, OKa- 
3hipaeTCH HelocTaTOuHO TipncnocoOnBmelicA K H3MeHHBHIMMCA yCJOBHAM 
CyIecTBOBAHHA Opranit3ma. Tipaktiueckh nanOouee BaxKHDIM H3 OTHX MepHo- 
{OB ABIACTCA HepHos, yracaHHA QYNKIIM NOMOBRIX AKeICs Hi CHIVKeEHNA aK- 
TMBHOCTH LLUTOBHAHO 7Kese3sbr B BospacTe Nocse 50—60 ser. Brittagenne 
PYHKIMH MOMOBEIX Mese3, KAK WoKaszasa ene M. BR. (erposa (1936), paedet 
3a coooH OTYeCTANBHIE CBU B BHICIUeH HePBHOH JeATebHOCTH C BLIPasKeH- 
(ThIM CHWIKeHHeM ee DYHKIWOMATSHDIX BOSMOMHOCTEH. Snech Mbl, TakIiM 00- 
pa3oM, HMeeMm eso ye C BOZTelICTBNeM Ha HepBHy!lo CHCTeMy TeX U3 MeneHHls, 
KOTOPhIe MpoucxOAAT B OpraHlisMe. Eme 6Gonee cuubHoe BIMAHHe, ¥eM BbIMA- 
Nene TOPMOHAIbHOM TeATCAbHOCTH HOOBHIX KETES, OKa3bipaeT Ha WeHTpastb- 
HVIO HepBHy!O CHCTeMY , CHHPKEHHE YUKU WUTOBUAHON wees bl. llocaeaqHAA, 
KCTATH, IpHHuMaeT OoCcobeHHO 6oubitoe yuacTHe B OOMeHe JIHMNLOB. Cruske- 
wwe PyHKUMOHAIbALIX BOBMOJKHOCTe/L WeHTPaIbHO-HepBHOrO allMapatTa, Pe 
ryiupylomlero OOMeH ANMHGOB, MOET CO3faTbCA TakoKe Ip 3HauHTeIbHOM, 
ocobeHHO JIMTeIbHOM, HepeHallpxAMeHun HEPBHOH CHCTeMBI Mp pa3sHyHbix 
ee 3a00NeBaIMAX, MHTOKCHKAWHAX, Tp HepaiwonatbHoM TNTaHHH. VUs3y- 
"eHHe BCeX YCJOBHIt, BEAYIINX K CReKHM BCITPITKAM aTepockKlepo3a, WH yTOU- 
HCHMe POI HepBHOL CHCTeEMBI BUX BOSHIKHOBCHMH B 6mmKaliniee BPeMA JOIKHO 
cTaTb WpeAMeTOM THaTeIbHoro N3yuenuA. 

Unrepecno OTMCTUTb, UTO ATEPOCKAEPOSs Hauoonee “acto WOKaINsyeTos 
1 SIBIACTCA GoNlee BHIPAKeHNbIM B MeCTAX OTXOMK EHNA KPYNNbIX apTepialb- 
HbIX CTBONOB, Te He TOMbKO HanOouee 3HaAdHTeAbHHI MexaHiyeckne Bo3,eH- 
CTRUA Ha cocyauctyi cictemy (HM JIMb 1 MpayapatH AO TlocseyqHero Bpe- 
MCHH 3HauecHHe B pasBUTINt aTepocksepo3a), Ho rye Take UMCCTCA ocodenHo 
SoratTaA CeTh UYBCTBHTCIbDHDX HEPpBIUPIX OKOHUAHHIT, KOTOPhle BOCTIPHHUMAIOT 
H3MCHeHHA KaK OMOXHMH3MAa KPOBIT, TaK U KomeOaHHA BHYTpNCcocyANCTOrO 
KPOBAHOTO aBJeHIA. 

Crsurit B 6HOXHMH3Me KPOBI, BOBHUKalone B CBASH © W3MCHEHHAMIH ()yHK- 
IMOHATIbHOrO COCTOAHMA WeHTpasbHolt HepBHOL CHCTeMLI, B ad bHelwMeM 
CAMIL OKa3bIBAalOT CYM[CCTBEHHOe BINALHE Ha passable PyHKOWN oprani3ma 
H, pease Beero, Ha WeHTpasbiylo WepBHy!O CUCTeMY Il la cocToAHne Cocy- 
THCTHIX CTCHOK, MCHAA HX PeaKTHBHOCTH. VUsyyenne 6uoaneKTpHyeckol ak- 
THBHOCTH KOPLI TOUOBHOTO MO3ra Y KPOANKOB © OKCHCPHMCHTAIbHON riuwep- 
XOUCCTEPHHEMHCIT If XO.TECTEPHHOBHIM ATCPOCRTEPOSOM weOo.biion WaBHOCTH 
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TOKAa3sh(BaeT Hayne y HiX MOBBIMNeHHOII BOZ0YMMOCTH KOpLL GompmnHx 
HONyulapnil (Auremmy3e PamOammyse, 1955). Yeasanun na NOBLIMeHHY IO 
PeakKTHBHOCTh HW BOBOYAMMOCTH raaKoil MyCKYyJaTypbi CocyqoB uU KumeWHUKa 
Tpu PIMTepxXoNecTepitnHeMUt MW aKCHepUuMeHTasbHOM aTepockJepose UMeroTCA 
B padotax M. II. Huronaesa (1950) 1 ero corpyaznnkon (Muponenxo, 1947, 
1957; Moxuauesa, 1950; Ueprios, 1951), a rake U. E. Tanenunoit (1957). 
Ilo annem Mocnegneii, usmenenua PeakTHBIOCTH MOryT ObITD OOHapy Ret 
ye B TOM Hepvoye, Kora HeT enle atatomMuecKnix U3MeHeHHi B COocyyax. 
C kaunmueckoii roukn SpCHIA OYCHb BAKHO, ITO, COrmacHo dTOiI padote, nan- 
OOJbUIYIO OTYeTAMBOCTE pe@lekTOpHLe peaknnu Ha cepale C A pyrux BHyTpeH- 
HX OpraHOB WpHooperaiwT B ToT nepitoy; Pa3sBUTHA aTepockseposa, Korma 
MO#KHO AyMaTb 00 ero mporpeccnposanun. 

/lanupie VW. E. Canennnoit CTYRAT IKCUCPUIMCHTAIbHLIM MOMTBEPKCHHeM 
Halim 60Jlee panHiM yKasaniam Ha CBAH3b INPMCTYNOB rpyquoli Kabul c Ipo- 
PPCCCUPYIOMUM aTepocksepoz0M HM WO UsBecTHOI cTeneHT NOJLK Pell AOT 
BLIABUHYTOe Hamm (1954) upenctapucHne o TOM, UTO B MCXaHH3Me pa3BiTast 
PPpY|NOH +KaObl y GOoubHDx KOpoHapubIM aTepockseposom cymlectBennoe 
suaucHie UMeloT adepeitTuble wuTepowentnBHEte HMILYIbCLI © H3MeHCHHDIX 
ATCPOCKIEPO3OM BeHCUHBIX apTepuit cepyta. 

Msyuenne meroyom ycuopuix COCYMUCTHX pediekcosn PyHKUMONANbUOro 
COCTOAMIA BbICIUHX OTACIOB LeHTparbuoit HEPBHOM CHCTeMbI npn KOpoua puoi 
HeOCTATOYHOCTH y OOTbHEIX aTCPOCKIePO30M, 10 jlanHLiM 3. V4. HHynike- 
Bituyca (1956) 1 Hanmim (1957), moKasbiBaer namnane Y WAX OTYCTANBEIX 1pH- 
3HaKOB H€BPO3a C PasBIITHCM a3z0BLIx COCTOAHHI. Hocneqnee mMoxxer oGbac- 
I1ITh NOABICHHE CTOIb HepeAKUX y 9TOiL rpyUMb OONbUIIX MaBpaneNWHIXx 
COCYHHCTHX peakUMil, XOPOIO 3HaKOMDIX KAMMUEUCTAM, TaToworaM Hu dapMa- 
Kouoram (Romberg, 1921; C. B. Anmukos, 1921: Jlanr, 1938, u ap.). Tengen- 
Wit0 K UOHBIEHHIO N3BpalleHubIX peakiuit Hadmofqala B oKCHepuMente 
uM. E. Vaneanua up ca6om 11 YMepenHo BbIPasKeHHOM aTepocKsepose. 

CuejyerT orTmetuth, aro, 0 ce AQHHEIM, IPH WWIMTeABNOM Tunepxomectepn- 
HeMHM HW Up MOABIeEUMM OTUeTANBEIX MOpomoOrMyEcKUKX Hi3MeHeHHit Beneq- 
HBIX apTepill Cepyta BblparkenuocTh HUTCPOUCITHBHBIX pedaeKTOPULLXx 
peakmwit cnukaercs. Mouno jrymatb, aro ATUTCAbHO NOCTylaiomad B Wen- 
TpaJIbiuyto NepBuylo cucTemy addepeutuan HIMITYTbCannA C H3MeCHCHHEIX aTepo- 
CRICPO30M KOpOHapmblx aptTepuil MpHBorNT B WaIbHeEnMIeM K NTOHMKeHHIO 
BOZ0YMMOCTH COOTBETCTBY IOMLUX KeHTPOB Halloyooue Toro, to Gnu0 WoKasaHoO 
I. KH. Anoxuutim (1948) B orHomennu UMUYAbCAMHI € empeccopnoro HepBa 
aOpTh! MPM OKCHepUMCHTaIbuOn runeptonun, Ecry OCHOBAHIA CUNTAaTb, 4TO 
Ip Ooee TaAwKebx ATCPOCKICPOTHYCCKUX H3MeHeEIMAX apTepuit nautHaer 
CHIPKATHCH, @ 3ATCM MOKET I BOOOIIC OKaABaTECH yTpavenHOH cnocodnoer, 
CAMUX COCYOB pearintpoBath Ha pasypakenun B cB3H Cc rnOenbio B HX 
MBIMCYHHX BOJLOKOH, HA ITO yKasblBalWT HCCJENOBaHHA KONE H. TH. Anning 
KOBAa. 

Bee sto gaer vactiunoe oObACHCUTe XOpomlo IfsBecTHOMy dakTy nepes- 
KOrO OTCYTCTBUA MpHcCTYHOB rpyAHoil sKaGbr y OObHBIX C TAAKCDIM aTepo- 
CKACPO30M BeneqHbIX apTepHil cepa. Hocueguee, Koneuo, B elle Oosbie;i 
Mepe MOiKeT OLITh OODHCHeHO H TeM, 4TO Y TakWX OOUbHLIX CHIKaCTCAH BO3- 
OV HMOCTE ICHTpaIbHOi UepBol cneTemix, OupeqeieHHan CTENCHb KOTOpOIi, 
TO COBpeMCHHBIM TpcycTaBcHuAM, OOABZaTenbHA AIH peainzaynn Ooneporo 
Ipuctyma. 

Pas BostmiKutte ATepOCKepoTHyeckie W3MeneuHA BeHeUIBEIX apTe pull 
Cepana, KAK FaBHO YARC yKaBbIBaIH KINHMIMICTET (Romberg, 1921: Jlanr, 1938, 
Mowp.), Camu sBasiorca (akTOpom, clocoOcTByIOnluM younennto pedsextrop- 
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HbIX BANABHI Ha cepAle CO CTOPOHD BHEMIHUX I BHYTPeHHNX pasparkutesen. 
B cao oucpestb, HHTeporwentHBiible pasqpaxkeHiiA BIeKYT 3a coool Webi 
PA, H3MeHeCHHiT B XHMIH3Me BIyTpeHHell Cpefhl Opraliiama, Vimerotcs cootset- 
CTBYIONUNe OKCHCPUMCHTAIbUble FOKAsaTeALCTBA BTOTO B OTHOMEHMM yreBoa- 
Horo u GerKoRoro oOMena (Kynenko u Heaaera, 1953; Kapacs, 1993). 

lr. MW. Kacumosy (1954) yqanocb NoKaszaTb, YTO TOM BAHAIINeM WHTeporeu- 
THBULIX paspaxkuTedeil MEHAeETCA HM COfepKaHtie XOMECTCPMHA B KPOBIL I B OP- 
rauax. E[cTb OCHOBAHNA NotaraTbh, {TO Up STOM IWpouCXOMAT H3MeHeHILA IT Mit- 
BUKO-XUMILNeCKOTO COCTOHAHA XOMeCTeEPHHA B KPOBU, NMOCKOAbKY IIpit pasypa- 
SKCHHI HUTCPOLEHTOPOR HMeIOT MeCTO OTYCTANBHIe M3MeHeNUA OeTKOB W-1a3Mbl 
(Jlornnos u Epmosa, 1953), © KOTOpPBIMIL TeCHO CBABAH XOTeCTCPUN KpOBL. 

Takum oOpa30M, CO3falOTCA OUeb COKE OTHOMEHMA, WPl KOTOPbIXx 
ONNO I TO KC ABIENME OKAZLIBACTCA OHOBPEMeCHHO CeACTBNEM Apyroro i Wpi- 
UNO TpeTPero ABIEHIA: HapyMeHna PYHKUNOHATHHOrO COCTOAHIIA TWel- 
TpaMbUOil HePBHO! CHCTCMDBI BeAYT, C O;WIOI CTOPOHHI, K rulepXxo.1ecTe puue- 
MHI 1 CBA3ANMDbIM C MCit WpoOdIM OUOXMMITYeCKIIM CLBHLaM, aC PyPoll CTOPOHbI — 
kK HWBMeNeHIO CoCcyAUCTOH MYHKONH; OWOXuMITYeCKHeE Ae CABUPH BeKYT 3a 
co6oil HNOBLHNeEHHe peakTHBHOCTH pe@AcCKTOPHbIX alMapaToB, Wpertwe Beero 
B COCYAUCTOIL chcTeme, H, Halo JlyMaTb, & TeUTpaIbuoll WepBHOll CHCTeEME. 
Bee pro BMecte B3|eHTOe MOeT CHOCOOCTBOBATh MOABIENMIO CHadada Tpodiide- 
CKIX, a BATEM I OTYCTAMBLIX MOp@OMOrUGeCKUX W3MeHeII B COCYANCTELX 
cTeHkaX If BeCTI K pasBuTiHio aTepockueposa. BosnukHoBenite ave MocweaHero 
Ha ONpejesennomM oTae ero pasBTUs B CBOIO OFepeAb BeseT K la buelINeMy 
HOBDIIMCHITO PCAKTHBHOCTH COCYOB. 

Mopdo.ornueckoe H3y4ente H3Menenuil HepBHOM CHCTeEMbI Np aTepockse- 
poze OTHOCHTCH PIaBULIM OOpasoM kK HepudepuyeckHM ee OTAeAaM, B MACTHO- 
CTH, K H3MeleHuIO Mepipeprsveckoro oT ela BereTaTHBHON HeEPBHOM CHCTCMBE — 
ocoOeHnO BHYTPH- HH BiecepACUIbIX CUMMATHUCCKHX TaHrsies (llyrarin, 
1877: Pasnoupennit, 1925; Danisch, 1928; Glaser, 1928; Tycceiinos, 1932; 
cM. cBonky padort y ‘Ha6otuncKoro, 1993). Usyuenne coctosniun uyBcTBH- 
TEIDHDIX HOPBULIX OKOMYANT B CoCyfax MH Cepi{e Up aTepocksepose NOKa- 
3LIBaeT CPaBHUTeIbHO Ne6oTPMNe WX UIMCHeUA, WpHyem Mocame me, HO Mile- 
HMIO 3allIMaBIUixes oTUM aBTtopos (Jlasonenitit, 1930; Cepanosa, 1993, 1956), 
chopee HMeIOT BTOPM4MHbIN XapakTep. 

II pupejenupe Matepiattt MokaspBaloT Te OCHOBHDIe HalpaBseniiA, pa- 
Gora B KOTOPHIX, HAM KasKeTCH, MO3BOAHT LOUYYUTh HOBbIe HenHLIe PakTsl 
0 pONH HepBUOTl CHCTeEMBI H CHeMMaNhHO BLICIUNX ee OTENOB B BOSMIKHOBCHIM 
HW pasBuTHn aTepockseposa. Kak BHAHO M3 BpIMeCKa3saHHOrO, B ITOH padoTe, 
oO CyTH jlela TOALKO ene NautinatomeiicA, MpeqCTOMT MHOrO CAetaTh Kak 
KIMUNLICTAaM, Tak WH @u3nouoram, HaTosoraM, OM0- MH u3iKO-XUMMKaM, 
a TaKiKe HCCOMHeHHO M dapMakOOraM, WO CMX MOp CTOHBUINIM B CTOPOHe OT 
paspaooTkit Wpo6semb aTepocKkseposa. Ycrex pa6oTh B WalHom HarpaBJie- 
Huu Oyler Tem OoNDINHM, UCM B OONce TeCHOM COMpyKeCTBe PaAsIN4DIX CIe- 
Wnaapnocteii SylyT UpOBOAHTSCA COOTBETCTBYIONMNe HCCAeCHOBAls. 
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K TEPANMM BOJLBHBIX HPECEHHIbHBIM HCUXO3OM 


oO. £. ROBAOB 
(Hceuxuatpuaecknit cexrop. daperyiomnmii — B. i, (Peopos) 


(ta aeveris OoubHLIX TpeceHWAbSHDIM WeHxo30M UPCAIOKCULE PasJMuuble 
cpejcTBa. Han6onee pactpocrpanenubie 13 HX — aJIeKTPOCyopomnan Te- 
PauhA, WHCYJIUINOBAA TepauHA, TOpMOHasbHnad, onniinan Tepaniia, a Tanne 
TEVCHNE UCTABHO BOMETMUMA Bo MeAMUMICKYIO Tpaktiky AMHWa3HiHOM, pe- 
3SCPMUHOM WH Ap. 

B peay.prate MuoroueTuero KAHNMIeCKOrO ONBTA IICHXMaTphl BCeX CTpal 
HPHUWET K BLIBOLY, 4TO ITeKTpOCyopomuan Tepanna pacer uan6onpmni 
IPPeKT TPM WABOMOMNOHHO!I (Ipecenisbnoii) Menanxosnn. 

Kamnnyeckoe pase Me-KAY AcipeccuBHOl H OpexoBoit dopmMamu mpe- 
CENNTbHOTO TCHX03a HaCTOABKO BeHKO, UTO OTHENDIIBTe NCHXUaTphl paccmat- 
PplBarorT WX Kak [[Ba OTNMYHBIX [pyr oT Apyra s3aG6onepanua c pa3JIHUHBIM 
MaTOrevHCTHYeCKIIM OOoCHOBalHeM. CospeptleHHo CCTCCTBECHHO, 4TO TepaneBTH- 
TeECKHC MCPOUPHATHA JOUARUBL OLITh IPMMeHAeCMBI © yueTOM KAWMGeCKUX 
dopm Ooneszumt. 

Ho onmum cpoeo6pasnem Kaumnueckoit KaPpTHHbI He orpaniunpaercs BbI- 
Sop Tepannn. Hit ogHo neuxmueckoe 3sa6onepanne He BOBHMKAaeT Sui generis, 
HB RAKOM OTHCIBHOM Cilyuae 3a001eBaHIIA WpPCCeHHABHDIM TCHX030M MO;KHO 
BLIABUTb TOT HJM WHOM XapakTep BIerINHx BPCULIX BO3STeHCTBUH, BbIBBaB- 
HX MMCwxXos. 

Ha BawknocTb 3naqeHMA pasnanx mewxwieckix TpaBM, PCakTHBIILIX 
MOMCHTOB B BO3SHMUKHOBCHHH MpPCCCHHAbIOrO TMCHX03a yKa3blBallUCh BCeEMH 
&aBTOPAaMH, KOTOPLI€ 3aHHMAJUCh H3y4eCHHeM 9THX TICHXO3OR. 

/\pyroii cymecrsennoii opnannoii pB Pa3sBUTHHM WpeCeHUAbULIX MCHXO30B 
ABIHETCA OOmleCOMAaTHYeCKOe COCTOAHHe — KJUIMAKC, U3MCHCHHA B CepsedHo- 
cocyflcToll cucreme Hu mp. Koneuno, nonatue «atutimaKe BBIXOJUUT aseko 
3a PAMKH «OOMLCCOMATHYCCKOrO COCTOAHHA», HO MBI pacCMaTpHBacM KIUMAaKC 
Kak OM 13 PakTOPOB, MOTYNULX ocma6UTh NepBHYyto CucTemy. 

Hexoya 13 nonoKenNA, "TO KAMMaKe ABUseTCA ONHOH 3 MpH4Hit Bos- 
HHUKNOBeCHHS TICHXO38a, MBI Iponeatw meyvenue momoppm rOPpMOHOM Trpyitiitt 
FREUUINH C PasIH4YHLIMH MOpMaMIt IpeceHuJIbNOrTO Tenxosa. Pe3 yIbTaT bl 
Tepanill MpPuBexeHbl B OTLCIbHOM cooOmennit. 

Ile paccmatpisan B Hacroaece BPCMA BOTIPOC O MaTorenese Npece iit LHLIXx 
HCHXO8OB, Mbl JOJGKHDI 3aMeCTHTb, 4TO TepanuA npecenunbnoro WeMxo3a 
B KasKOM KOHKPCTHOM CJly4ae JOJKHAa YINTLIBATb DaTorenermuccniue ocoben- 
HOCTH 3a007eBaHIMA. 

Hosnie, Tak na3biBaempre Henuposentnyeckne, BenlecTBa (pesepunn mun 
cepnasil, reufoH U Ap.) BHAaYaNe IpHMCHAJNCH B TepaneBTHuYeCKOH KIMHAKe 
Kak CpeACTBA, HOHIDKAIONIMe KpPOBAHOe JaBseHne Up runeptounyeckoil 60- 
we3Hu, 
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LospminctBo 3apyOeexxHbIX ICHXHATpOB CuliTaeT, ATO pesepunH Macr 6ma- 
POUPHATHLIC PCs YAbTATHI Ip JeveHHMM OOJbHBIX C BbIPaeHAbIMM COCTOANIAMH 
WeuxHyecKkoro BOs6yKeHNA, HesaBMCHMO OT UpM4MHb! UX BOsUHKHOBeEHHA, 
Buaronpnarinrit oppektT Modyyell pi empecCUBHEIX H TpeBOAKHO-/lelnpcccuB- 
HLtX COCTOHHHAX. 

Uro KacaeTcH JevenHA pesepmiitHOM TpeceHWAbHOM Wempeccnu, TO, TO 
coo6memmo Pao6a 1 Tunnuyca (Hlob, Hippius, 1995), us 26 OoabHEIX HH- 
BOMIONNONHO Aeupeccieit y 13 OoubHDIX COCTOAHME YIYAIMNNIOCh HACTOABKO, 
qTO ONL OM BEIUCanI; y 8 GoMbHLIX OTMeYeHO BHYTPHOONbUMIMOe yay dile- 
ne, uy 5 Ooubintx seyenne appekta ne Wao. 

Mit 11pimMcHAIH evenite pesepmuinom (cepna3inom) 1 reyonom (alastor 
pesepmuila) 14 SoubMpX MpecenWAbHLIM MCHX030M (8 c qempeccusnoii uv 6 — 
¢ Spexonoit opMoit). LpuBoAuM Kolcunse pesylbTATbL Tepaliit. 


IIpn cjetipecenpuoll opMe MpeceuHAbHOTO Nenxo3a 
Pesepnin = Penqou 


[[paktHuccKoc BbI3j,OPORICHHC /, 1 
YY re Hire 1 4 
Bes oppbenta ee ar ae -- 1 
Beero D 3 

Hpi Speopole GOpMe AHpPCeeHUEbHOLO TWCRXOBA 
IDpaktineckoe BETBAOpOBICHIC ee ee ee ee 3 ] 
VITYUtCHie oa tl Cee tay tne aie AR he de a Ae es, Ge OMe ae A Me: = 1 — 
bes obdentra fies fe | — 
Becrou i) j 


Ip Gonee feTanpuoOM allalii3e pesyIbTaTOB jWewelitA NeOOXOMNMO BEITe- 
HWTh HEKOTOPHIC OCOOCHMOCTH, KOTOPHIC AOKHEE OMIT yUTeMbl pH Bridope 
MCUCHIs GOAbHEIX TpeCCHHAIbUbIM TICHXO30M AIH HOyuenmia Nay iiero 
repanestiuecKkoro oddenta. Hyskno cka3aTb, YTO Hawi KANIMIUeCKHIL MaTe- 
pias Obit UCoMOpose He TOABKO 10 PopMe, Wo HW Mo AaBHocTH 3a00cBaHnHA, 
KOTOPOe WO CBOeIT [IUTEADHOCTH BadaCTYHO ABIAETCA We MeHCO BaAITLIM (pak- 
ropom, vem dopMa Ooaeanu. Haityauie pesyapTator Tepanii HaO.110/,asUuch 
y SoAbNDIX © NeOOMbMUON ALITeAbMOCTHIO 3a007¢BaHHA. 


BogpnHan X—pa, 48 cet. J{uardo3: WpeceHiWIbUbUL TCIX03 (OpcaqoBan dopma). bompna 
c deppana 1957 Pr. SaboTeBallite BOSIUTK-TO Hoc.1e parma cCOMCIIHbLX WeonpuaTuocteli. Y 6ob- 
Hoi Hayastoch Hapyluenite CHa, OWA Hepecrasa CIpaBJATbCH C paootTolt. NosBuauch 6peso- 
BhIC HAeH TpecdicqoBpaniA, WO WOBOLY KOTOPHIXx oOpaulatach B paliKOM, B MIJIHIMIO. 

C3 1V no 9 LV 1957 waxomiaach BO ACHXOHEBPOAOPHYCCKOM CTalMonape C ANarhO30M 
HHBOMomMomnEtit dcuxo3s. 9 LV Opita nepeBpesena B MCHXHATPHACCK yO Sou bHHLY uM. ha- 
gmuckoro. B 6onbHne MOLOZpHTCAbHA, TpeBOKHa, BLICKAIHIBACT OpecHoBLle Wen Mpecse- 
OBAMA (ta PAGOTE 3a HCH CACTAT BPCANTCHH, Marke MIIMONC Kan maiika, WT. jf.). Omacacrcs, 
uTO CC MOFYT OTPABITh, YOUTb. SamK.AeT, UTO Cit IPUBHAM cu@ussic, uyMy, pak. Beicka- 
3b1BacT OpeOBble HCH BOBCHCTBHA (10 HOYAM ATO-TO HaINBaloT B MOOBEIe Opralibl, B MpPA- 
Mylo KumiKy). LMcmich CHyXOBbIe TAAMOMINAAH — CBM aTa FOROCA, YTPoAAalonure el, 
Kasamoch, 4TO cyKamue y3itaiot ce Mpican. HacTpociue HanpAKeiiroe, OOTbHaAH NMOXOH- 
ApWuNa, UCyCTOHUNBA, BPCMCHAMIT /[BHUTATCbHO SecnoKolina. COUT TOABKO CO CHOTBOPHDIM. 
Co cTOPOUbE HepBHOil CHCTCMBI — BATOBATAA 3paqKOBaA peak Ha CBCT. Rouseprenwas 
HesocTaTOUNaAd. -Lerkail CHMATOM XBucTeKa CJjeBa. Opraniaeckoro Mopantenia UciTpadb- 
Holl uepBiOit cucTeMb Hes. Ip oemotpe xupypra oOvapyKenbl FBa PeMOppoOLaTbAbIx 
y3sla B OOMACTH aAlaATPHOTO OTBCPCTHA 63 ABACK BocHaIeHiA H TpoMOo3a. Mecaunple 
PeryIAPHHIC; apreplasbHoOe KPOBAIOC TABICHHe 110/70, 100/60. 

C 28 1V no 22 VI 1957 npopognaoch Aedenne renqonom mo 1—2 TAOMCTKH 3 pasa 
B Weub (1 TadscTKa cosepKAT OKOTO 2 MP aTKaJIONAOB pacTCHHA Rauwolfia serpentina). 
B pesyantate Tepaniit WOcTeHeHHO HCIe3IM TPeBora, HOFO3pHTCAbUOCTH, 6obHaA Mepe-~ 
cTala BLICKaA3LIBAaTh OpexoBste noe. Vloapimach KputHka CRocro Ho1e3HCHHOrO COCTOANIHA. 
BHXO 13 NCHXOTHICCKOTO COCTOAHIA COMPOROKTAICA ABICHHAMH ACTCHIH, IMOMMONATB= 
Hoi Aaonaenoctn. Bo BpemaA WCUeHMA CCHOHOM OTMCYAMOCh CHIGKCHNC apreprambuoro 
KpoBAHOoro Napsrcnus 20 85/45, 60/40, no camouyBcTBue OOMbNOH ObIIO YHOBICTBOPHTedb- 
num. Botnncana 25 VI 1957 Tr. 603 Hprsnakop Weuxo3a. 
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Xopowmu TepanesTuyeckuit spPekT Ob NonyyeH upu meyenunt pesepnn- 
HOM OOJbHBIX C Oonee AIMTeAbHEIM TeYeHHeM sadoneBanusn (0 1.5 —2 eT), 
Kora Apyrve BUA Tepanuu (B 4acTHOCTH, MHCYIMHOBaAA) CyMeCTBeHHO He 
H3MCHAIMU TCuxuyveckKoro COCTOHHHA OOJIbHEIX. 

IIpu mpumenennu renyona GonbHEM ¢c TaKOM 2Ke JaBHOCTLIO 3ab6oneBaHUA 
HW MpMMepHo OFUHAKOBOL KIMHMYeCKO KapTHHOH Oone3Hu Domyyanuch He- 
CHOJIBKO xy imine PpesyIbTaT bhi TepalmMn. Han6bonpmaan aPPeKTHBHOCTH Tepa- 
Ou Habmoqanach upu KomOunanun pezsepnuna (reHyoHa) ¢ aIeEKTPOCYAOpoK- 
HOH Tepalnel. 

Ho sce sxe Han6onee XOpOulne pesyIbTaThl Tepaluu pesepiuHom GnIH 
HOTY4eHbE y I PpyNIibr OONbHEIX, Y KOTOPHX BO3HHKHOBeHHeE HNCUXHYeCKOrO 
3a6oeBaHHA Morno ObITH CBABAHO Cc THITe€PTCH3UBHbIM CHHApPOMom. 

Benyumree 3sHayveHne rMiepTouHHu B BOSHUKHOBeHHH ICHXMYeCKOTO 3abone- 
BaHHA OnI0 HaCTOJIbKO BbIPasKeHHLIM, UTO 3a4acTyIO BOSHHNKaIU AWarHocTu- 
TeCKHe TpyAHOCTH —TO IM pacleHuBaTb 3TH 3a0o0ueBaHMA Kak peceHuiib- 
HbIH UCHX03, TO IH Kak cCOcy ACTH (runmepTounueckuii) NCHX03 B WHBOAW- 
THOHHOM Tlepnoge. C uameli touku SpeCHHA, MpHMeHeHHe pesepunua pu Wo- 
qoOunix sa6onepaHuax Haubonee ompaByaHo. Habsmtonaempe Hamu Ba c1y- 
Wa WCUX03a C Be YOINM 3HaveHHeM runepTOHHH B HaTorenese 1Cux03a 3aKOH- 
4HIMCh MOJHEIM BhI3OPOBIeHHeM B pesyibTatTe ewes pesepmunom. 

Boupnan U—sa, 53 ager. /[Marno3: Hpecenmabupii ocuxo3 (HelpeccuBitan dopma). 
Nonap. Bonbna c mona 1956 M., KOPAa CTalO Ka3zaTbcA, 4TO Ha padoTe eli NowOpachiBawaiy 
HPOBONOKY, BCpeBKH Ap. 31 VITIT 1956 HocTyNM1a B NCHXHaTpuyecKyi GombHMILy HM. Ba- 
AuHCKOrO. B GoabnHue pacTcpaAHa, neg_ocTaTOUHO OCMBICINBaCT CuTyaunio. B nosegzenun 
MHOTO IICCBJLOMCMeHTHOTO (He 3BHAaeT CBOeTO BO3pacta), HA OONBUIMHCTBO BONpocoR oTRE- 
AdeT «HC 3ialo, He HomHl0». Buickastipaer Gpegosnie Hie OTHOWMeHMA WH TMpecaeqoBanust 
(B MyKy NoyOpacsiBain rosa, No,coBEBarn JHIIHHC MpOLyYKTL, CLIpLic Wpona HT. jt.). 
Mmeotcs romHble y3naBpanna (MefcecTpy Upuusaga 3a cBoI0 cectpy). Hactpucnue noniser- 
Hoe, BHA, MCJWIMTeIbNa; ecT C Ipunyrennem, Ip KOPpMNeHHN COmpoTHBAeTcs. Bpeme- 
HAM UCIILITHBaeT OccHpMunb Crpax, Tora HashiBaer ceba UpecTynunuen, roxopur, 
qTO TOTOBa K paccTpedly; H3-3a Hee «Bcc OKpyKaloMme CTpaaior», CHMT TOABKO CO CHOTBOp- 
HHIM. B Radbuciinem coctosnne Sopot CTaO Ooce TAHKCIBIM — K palhuAsd pactepsnnocth, 
Tpcwora, NOABUANCL CJyXOBbIC radOUNHAAN (Tomo0ca pyraioT, yrporaror eif, NaspBaior 
CHMYJAHTKON). Bpemeuamn HadmMORANOCK cocToAHe MKATaWHH. Ibtramach 3a7e3T1, TOJI 
KpoBaTb, yHacTh a HON, pBatb na cebe Bonocn. «B rozope BCC NOMCIMaIOCh, He 3Hal0, 
ITO AeTaTb W yero He RenaTb». Totrepana w pece 5 xr. Co CTOPOHBI HEPBHOH CHCTCMEL OTMC- 
Teva BhIpaxKCHHaM ACHMMCTPHA HOCOryOULIX CKTAIOK. Tepanest yctanopra Hanne y Oou1b- 
HOH rulleptounycckolt Gowesnn. Ha ITEKTPOKAPMHOrpaMMe — yBennyenne eROrO sKeILY~ 
Houka C AuUPPY3ubIMH HW3MCHCHIIAMH MHOKapia. [Ipm pentrenosckom nccnefosannua obiua- 
PyKena Bhipakcnnad rilepTpopusa AcBoro memyqowka cepaua. Aopta pacmupena u yunoT- 
neva. Mccaunsie orcyrersyiot c¢ 1954 r. Kpopanoe pasBnenue 140/90, 150/90, 120/90, 
120/80. 

C 6X 1956 no 3 V 1957 MPOBOAMAOCh AeveHne pesepounom, 1_—2—3—4 radserny 
3 pasa B enb. B pesyabrare TepaluliW NCHXHYeCKOC COCTOAHHE GoOMbHOi MOcTeNeNnHo yay dina- 
och: YMCHbuICHHe TpeBoru, Npekpanmenne raWonnnana. JLouroe Bpem# jlepxxamach 
BAdOcTh. B fanbuciiniem — posnoe HacTpocune. Bpega wn o6mManop uysers ne ormeqa- 
Joch. Bumtucana 6e3 ipisnakor neuxo3a, 


Burson 


1. Han6onee adpertusyo MpHMeHenie Ipelapatos pactreuus Rauwoltia 
serpentina B Tex Cay4yaax meMximuecknx sa0oneBanuil, natorene3 KOTOPBIX 
CBA3AH C TiHMepTOHMYeCKHM CHA pOMOM (rumepTonnyeckoit OomesHb10), a Take 
Up pasiuaiprx hopMaXx MpecewwbHoro ncuxo3a c HebonBINO;i aBHOCThIO 
3a0onenanin, 

2. Pesepnun o6nanaet donee CHAIBHBIM TepallepTHyeckuM jlelicTBHeM, 
4eM TeuyoH., 

SMTEPATYPA 


Hlob J.. 1. Hippius, Deutsche med. Wschr., Ne 4t, 1955. 
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ARAILEMUA HAY K CCCP 
TPYJL bl AHCTHT VTA PUBUOJOFUN um. UH. Il. NMABJIOBA, tf. VIII, 1959 


O HAPYINEHAM OTBAEGWEHWUA WM HASbIBAHHA TWBETA 
IPH HEKOTOPbIX OUATOBBIX TOPAJKEHUAX MOSPA 


iE. Wt. KOR 


(CeKTop HeBpOsoB HW opraiituecKnx 3a00/eBaHHii HeEpBHOH CHCTe@MBI. 
3anenyioman — H. A. Kpsiuosa) 


B mpequiaymei Hamel padote (1957) GEM U3NI0;KeHH MpveMbl HCCeRO- 
BAHMA OTBACUCHHA OTIEIbHHX IpM3HaKOB 3PUTeAbHO MpebABIACMDIX o0beK- 
ros. Peyesnre OTUETH 340POBLIX HCHEITYEMEIX Tocie «KPUTHACCKOLOY SKCHEPH- 
MeHTa, B KOTOPOM CTaJIKMBaloTCA Npw3sHaki AByXx MOAI bHOCTeH, CBHeTeIb- 
CTBYIOT 0 TOM, UTO OTPaKeHe BO BTOPOM CUrHaIbHOM CHCTeMe HAXOJAT TOBKO 
npeoOsamarmue m0 PHSHONOTHYeCKOH cuse WpusHakH. Tak, HaupHMep, 
ecun G6narofapA CielvaIbHOH MOATOTOBKEe (usHomoruyecKad CHa POpMbi 
reometpuyeckoit duryphl WoBbIMaeTcaA, a ee WBeTa CHMKAeTCH, TO nocae 
IpesbABeHHA HOBDIX uryp WCMBITYeMbIM aeT OTUCT TOMbKO 06 ux dope, 
lo He O mBete. MorkHO co3qaTh yCIOBHA, Ip KOTOpHIX WBeTa puryp (14H, 
Wp Apyrom BapHatte OMbITAa, HX (bopMn!) He Gy LyT HasBaHbl jake IPH Chena b- 
HBIX BOMpocax Wocswe OMbITa. 

Tlopnimenne n CHuKeHHe DPUsHOMOTHUeCKOM CHIE OHOrO HM TOTO Ke HpH- 
gHaka 3aBMCHT OT ypoBHA Bo30yMHMOCTH PyHKIMOHAIbHOM CHCTeMEI, BOCIIPH- 
HuUMalonlei JaHHEil IpHsHak WM pacwomaralonlel WeabIM PHAOM YCJOBHBIX CBA- 
3ei1 COOTBETCTBCHHO WpekHeMy onLITy. OTcyTcTBue OPHeHTHPOBOUHO! WU yCc- 
NOBHOI peakWHil Ha HBeT UpebABAAEMBIX B okciepumMente @uryp HW, Kak 
CHCACTBHE BITOFO, HEBOSMO?KHOCTbh HasBaTh UBeTOBOM OpH3sHak Wocwe oOmLita 
cnehyeT OTHeCTH 3a CYeT 3aTOPMOPKEHHOCTH WIM CHIPKCHHA Bo36y MUMOCTH 
UBeTOBOCIIPMHNMabMen PyHKWMONAILHOM CHCTeMBI. Hao6opot, cmocoOHocTb 
K OTBICICHHIO WH K Hasbipallio 1pushaka MO*KHO CBA3aTb C TOBbIDIeHHeM 
BO30y],UMOCTH COOTBeETCTBYIOMelH CHUCTeMH. 

VccaretopaliA BbIABAAIOT HHLYKUMOHMbIe OTHOIMeHHA MeAtAy py HKOWO- 
HaJIbHBIMH CHCTeMaMH, BOCUPHHUMAlOMMMM pasHble Upu3ssbakH OAHOrO H TOPO *Ke 
oO bekKTAa. 

[Ipu HeKOTOPHIX OYATOBBIX HopaxkeHHAX AOMMHAHTHOTO rorymapHA Ha- 
pylaercA cilocoOHOCTh TonOupath oObeKTH DO ollpemenenHow Okpacke (T. e. 
BLIMeIATh WBeT UW OOOOMaTh MO HeMy), OAHOBpeMeHHO y SGonbpnoro oOnapyKu- 
BaeTCH 3a0biBaHHe Ha3sBaHiii WBeToB — WBeTOBaAH aMHecTUuecKan adba3ia. 
CpaBHMBah 9TH CHMITOMDI © HOPMAAbHBIMH ABICHHAMH B MHaMukKe BOC pHA- 
THA pa3ihtX MpH3slakoB, MOMKHO a priori MpeANOMOKUTH, ITO yMoMAHyThIe 
NePeKT hl CBH8aHbl © XPOHWYeCKHM CHYWKCHHEM BOBSOYAHMOCTH WBeTOBOCOUpuHA- 
Malomei yHKWWOHabHOM CHCTeMBI. 

Hactosmas paOota nocBamena oOcyelitlo STOrO MpemMoMOMKeHHA 0 Hep- 
BUUNOCTH AePekta 3pHTebHOTO WBETOBOTO BOCIMPHATHA B reese HapymMeHunt 
OOOOILEHUA To WBeTy MH TBeTOBOM aMHeECTHYeCKON ada3Hn. 
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Ef. TT. Kor 








Raxynuimica mpotiBpopermem BLICKA3aNHOMY B3rsAy MoweT Nocay*KUTh 
CHOCOONOCTh OONbDMOTO pa3zINvaTh MW y3taBaTh wseta. OwHako MpoTuBope- 
Wie 9TO paspeliaeTca WpelqCTaBMeHNeM O Hapactasouleil crenenn cromuocrTu 
MYUKIMM, BEITOTHSeCMBIX OWHOM If TOH 3ke CHCTeMOTT. 

Pasunle ypoBii JeaTebHOCTH CHCTeMBI HarIATHO BLICTyNawT B Iporecce 
BOCETANOBACHIA IBCTOBOrO BOCIPUATHA ToCe MOsroBOrO TopacKelliA, BBEI- 
8BaBINICrO TBeTOByIO arto3mio. Cuavata OonbHoil BocIpHHnMact pa3HouBert- 
HbIC OObCKTHI KAK ONNOTOMHDIC, CepLle, pasti4aOULecA TOABKO To HWHTCHCHB- 
HocTH. B janbueiiitem mocrenenio BoccTanaBAUBactcA Y3HaBanhe OTACH bHBIX 
HBeTOB, B UCpBy!O ONCpeth Kpachoro, MOCIeAHMMM BO3BpallaloTca pa3wirgde- 
Hie HW y3tapaiite cunero HW 3emeHoro.! 

Ys3uapanne wBerow B oTOT TMepuoy saMeienHoe, GombNoit Monro npicma- 
TpiBacTed K OKpacke OODeKTAa, pee vem BLIOApaert NOAXONAIICe HasBaHye 
H3 Mpe/WOKCHUBIX UCCIefoBaTeiem. Ta3sBaTb UBeT CaMOCTOANTeAbHO Ooc pio 
f€ MOKCT, 9TA CHOCOONOCTH BOZBpallaeTcA Nosquee, UpITdeM TOC e[OBa Te b- 
HOCTh BOCCTAHOBACHILA CLOBCCHOPO OOU3HAYCHHA OTeAbHLIX TLBeTOB MoRTO- 
PACT HOPATORN BosBpallenust WX ystapanusa. B rot nepHox, Korma Bee WReta 
yike OMCTPO ONO3HAOTCA, CKPHITLIC MepuosDl peveBbiX peak eme 3nauqH- 
TEHUO YAIMHCHbI, OCOOCMHO B OTHOMICHHIT CHHero H 3e1eHOro LBeTOB. II pu mpo- 
TUX PaBHbIX YCIOBUAX KpacHbil WH KEITEL HasBaTh Jlerue, a 6enpril 1 4epIbIH 
Booome Ne BLI3EIBaer 3aTPpyYAHelMil Jake B Mepvon nanbonee rpyOux pac- 
CTpOHCTB WBeTOBOrO BOCTIPHATHA. 

JKCHEPIMeHTaAIbHoe HecHefoBaune Gompuoro ¢ WBeTOBOH arnosell B me- 
PHO NeMOANOM pecTUTYRUM BHIABIACT HesOCTaTOUNYy!O YeTKOCTH OTBACUCHITA 
MBETOBOYO Mpu3iaka OT WpewtoKentpx oObextos. Ilonyuns sananue noy- 
OupaTh Okpamennnte MOTOURI IUepCTH WO Opekenenuomy tTouy, 6onpnoit 
PYKOBONCTBYeTCH B CBOeM BLIOOpe TO WBeTOM, TO CTeLCIbIO CBETIOCTH, TO 
MHBIMIT C.lydaliio COBNALAMMUMH Mpu3snakamn. User Takum oOpa30mM ne cta- 
TOBUTCH OTBTCYCHHBIM, Haye FOBOPA, — PU3NOAOrHMeCKH MpeobuajawoulMM 
KOMNONCHTOM KOMIVICKCHBIX pas parKiTeleil, O1 He MOMKeT YCTOHYHBO Haupas- 
AAT pean Ooupnoro. Tponcxoqut «cockanb3.iBaHitey Ha o600menne no 
HECYILCCTRCHIFIM HpH3stakaM, BOCIPHATHE KOTOPLIX B HOPMaJIbHbIXx yCJIOBHAX 
saTOPMAKUBAeTCA OaroyapA NWALYKOMOUNBIM OTHOWeHUAM MexKLy PYyHKEHO- 
HATDUIMU CHCTeMAMMH, COOTBETCTBYIOMMMH pa3sHbIM Hpu3HakamM ofHOrO 
HU Toro 3Ke OObCKTa. 

B nepiiog ewe Gorce npoxBunyBimeroca BoccTaHoBNeHMA HBeTOBOTO BOC- 
UPUsTHA OOTLHOH OKA3LIBAeTCH CHOCOOHHIM K OTBJICUCHHIO KOHK peTHOro WBeTAa, 
HO On He MO‘KeT OPHeHTHpoBaTLCA «NO WBeTy BOOobMe>, ecu UpeADABTEHBI 
HO-HOBOMyY OKpamenube murypyr. CreqopateibHo, 6ompnoli He cmocobeH 
K OTBIEUCHHO aOCTpaKTHOrO IBeTOBOTO MpM3Haka. 

B KavectBe Mpiumepa MomHO mpuBectit iccuelopanue Oonpnoro Ak., 
© OCTATOTNLIMIT ABSICHUAMH IBeTOBOI arHosHll WC WBeTOBOIL amnecTHMecKoi 
aasieit. IKCHEPUMCHTLE Uposoruauen wo ABHraTeIbHol MeTOAHKe C pe- 
YCBLIM TMOKpensennem. OdoOmenne mo KOHKpeTHOMy mpety Oompnoit Ax, 
BUITONHT HpaButbio, XOTA C HEKOTOpOl 3aqepKkKoil. Sakpensenna NONOHKH- 
TCbHBIX PeakHHit Ha 2 senenLe duryppr (Kpyr u pomOo) n AnddepenunposKu 
Ha 1 Kpacuyto (Kpyr) oKa3an0cn neqocTaToUHO AJA NPOABIeHMA OOOOMeHUEIX 
peaKIMli Ha BCe HOBLIe 3eneHHIe u KpacHble MUryphl, KaK 9TO MMeeT MeCTO 


- 


' Ilo yantomm IT. C. Tpeodpasxencroit 1 H. H. (PiauMonoBa (1949), tocae uepHoro 
u 6e0rO WBeTOB NCPBbIM HAYHHACT pa3INGaTbcd KpacHblii  MocackuuM — ToJYOoH Bert. 

Y netell judPepenuupoBaune Wwera Kak B BOCIIPHATMI (panblic), Tak HB WaHMCHoBa- 
HHH (1o3Nee) BHayate pasBABaeTcaA B OTHOIMCeHAH Kpacuoro W +KCATOLO IBeTOB, a 3aTeCM 
8 OTHOMCHHIT 3eseHoro uw cnHero (Metomuua, 1957). 
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y MCULTYeMEX C HOPMAJbHEIM OBeTOBLIM BOCIPuATHEM. IIpasumpunre o606- 
Meanie peakKWHH WOABUAMch y Combnoro AK. AMMb ¢ 4-ro DONOKUTeAbHOTO 
u 3-ro oTpimatenbHoro pastpaxennii. B raOn. 1 pmBeseHL UepBhle UpaBup- 
HHe peakKWWH Ha WBeTHHe UrypE. 


TABIUMIUA 1 


llonroropntenbunit onnt, o6o6meHue mo mBeTy (3e2eHH—kKpacHnli) 
HesaBAcuMo OT opMsl durypy 


Boanbnon Ax. VMcexejonanne Ne 1 
(10 BHraTeIbHOH MCTOQHKe 
© peyeBbIM NoAKpensenuem) 


er 





13 Ill 1956 
! ° =) 
os 4 oe dS 

: fee| 6 | S22| S28 
= S SY 2 > = zy = = » | Pewepoe nox- 
e YcUOBHHM paslpamuTelb Be | cs a8 ak Kpenmenue 
ov 5 = ae m & < m= < 
r oon b+ rr 5} oeleS) 
Q ESe| #e SoB8| Fok 
: aaa) Bo | Foe) Boe 
4 ARE | Of | mea) mee 
4 | Senenpu 1 (Kpyr) ..... _ 0.6 17 — | I[paspnmsHo. 
14 | Kpacupi 1 (Kpyr) .....| 2.0 _— — — » 
2| Senenpii 2 (pomO) .....-/ = 0.4 42 — » 
1} Kpacupii 2 (pom6) ..... 2.0 — — — » 
2 | 3eneHbid 3 (TpeyrombuwkK). .| — 0.8 26 — » 
1 | 3enenpit 4 (KBanpaT)... -.| — 0.8 22 — » 
1 | Hpacnslit 3 (KBanpat). ...| 2.0 — ~- — » 
1 | Kpacnpii 4 (tpeyronbank)..| 2.0 | — — — » 
1 | Kpacusiit 5 (npamoyrojpunK) O — a _ » 
1 | 3eneumit 5 (IpAMOyroubHAK) | — 12 15 — » 


Tlocze nosropHoli TpexuposKu obobmennA MO cepuu «eneHEi —K pach» 
B CeAYIOUM ONLITHHH eHb WpeNOKeH «KPHTHYECKHM) BKCHeEPUMeHT, B KO- 
TOPOM peakKIHM HCOITyeMoro MOryT HallpaBAATLCA HIM POpMOu, HAM WBeTOM 
HOBLIX puryp. Kak BugHo us taba. 2, peaknum OonpHoro AK. onpefenAwica 


TABIMMA 2 


«KpaTayeckai» onbIT Docae moBTopHoro obobmeHuA DO OBeTy 
(3eJ1IGHbIM— K pacHbin) 





BoaupHok Ak, Mecneyospanne Ne 2 
15 112 1956 
° © 
o | & he | oe 
~ jo) > oO ty 
: eez| a |5Se| $86 
= oe3) & >=5 | 656 | Pesenoe nogxpen- 
a YcuOBHH paspamntTeb = = 
3 en faa} oS 5] 
E | sav ee EgS mo § entire 
x oot fm oS ras 
~ = 5 RO Boe| Foe 
o Rp on SOD] Od 
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2 | Opanmepriw pomO ... . 0.8 37 — | [Ipapunpyo. 

2 | Posopas TpanenuA. .. . . — —_ — » 

1 | Opanmaesan Tpanenna . . : a — 32 | Haxxmate. 

1 | Po30Bniaf pomO...... 1.0 20 — | He Hao Ha- 
KUMATH. 


3] Tpygbt Huctrutryra dusvonoruu, tT. VII 
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opmMolw uryp, a He MX MBeTOM, HecMOTpA Ha cHelyWalbHy!0 NOATOTORKy, 
MOBLIMNAOMyIO, KAK WpaBHo, MUsMOMOrMGeCKy}o CHy u10O0ro HOBOrO UBeTAa 
B YCNOBHAX COpeBHOBaHIA C opmoit. 

Ilocae nostopnoii tpenuposkn zudhepenunposanna u o6o6menna muryp 
NO WkeTy He3saBiciIMO OT OpMbL MpoBeyeH BTOpol «KpUTHYecKHiDy OBIT 
C HOBLIMH durypamu. Onmako W B 3TOM Cay4ae Goubnoit AK. oxa3aaca Hecno- 
COONHIM K OTBNeYeHMIO «Beta Boobme». Musnonorwueckn Gonee CUJILHLIM 
TIPH3HaKOM, HallpaBAAIOMUM pPeaKUMM B YCNOBUAX BEIOOPa, ONATH OKazalicn 


dopma uryp, a ne ux mBer (Taba. 3). 


TABJIHWA 3 
Hlopropnuit «Kkputayeckiiy OmMT WOCe TpeHMpoBKH O6OOmeHUA TO ILBCTY 
(3eenublii—Kpacnbld M OpaHAKeBbIii— posoBbiit) 


Mceneqosanne N 2 


hoapunoilt Ar, 
(n podoamenue) 














‘*) 
i Ss ! io) 
a | és eg | ae 
: fees| & | BS | ESE 
2 ee ee mes, | S255 | Peyenoe nognpen- 
ca YcHOpHHh paslpawnresip mo 2 Syst) oh 
- 2 Laas rae mo . mos JeHHC 
> oso a ro a ee 
2 eos SO =Sso!l Sor 
~ Ree | Be Res | oe 
4 | Aae |] OF | Ras, ana 
2 | JImioBui MapamuenorpamMM | — 0.1 AO — | I[papyanpyo. 
2} Kopwunesult opan. . . .| 2.0 — oe — » 
1 |) dliusopnmt opat. . . . . | 380 — — 38 Haskmure. 
t | Hopnuenpm ntapanneno- 
VptMM. 2 we ee ee el OO 1.0 35 — j; Ile nano ua- 
7KUMATH. 





Movkno HaébmtofaTh Gonpunx c eme Gonee cruaxKeHHbIMU cneqamMi WBeTo- 
BOM arHosnn: OombHbIe pasiMyawT MW ysHalOT WBeTa, OHH OKa3bIBaIOTCA cHO- 
COOHHIMM K OTBIeUCHIIO He TONbKO KOUKpeTHOrO, HO HI aOcTpakTHOrO ILBeTo- 
Bolo Upli3haka. EAMHCTBEHHLIM eMeKTOM OCTAeTCA 3aMeMNeHHOe HasblBaHue He- 
KOTOPHIX IBCTOB, OOLTGHO 3eneHOrO W cHHero. MHorga umeer mecTo nasnBanne 
OAHOrO WBeTa BMeCTO Apyroro (BepOanbube Napadasuu), mpnyem cam Gboub- 
HOM HeMeIe€HHO OTKASbIBaeTCA OT OMMMGOUNOTO CIOBa, HMET Apyroe i yoBser- 
BOPAeTCA TONLKO IpaBMIbHbIM OTBCTOM. 

Takum o6pa30M, BOcCTaloBlenve HapymweHHoil PyHKWUNH WBeTOBOTO BOC- 
IPHATHA HadwHaeTCA C BO3BpaTa CHOCOOHOCTH pa3sIN4aTh M ysiaBaTb Beta, 
APYTUMM COBAMH, OKa3bLIBaeTCH BO3MO7KHDIM AuPPepeHuupoBauve ImBeTOB 
WH OMKUBICHHE WpeskNHX CBA8eH HanOosee HH3KUX ypoBHell. B yzanpneiimem 
BOsBpallaetcA PyNKUMA OTBAeYeHUA KOHKpeTHOTO MH 3aTeM aGcTpaKTHoro 
IBeTOBOrO Tpl3Haka. 

Hakonen, B TocmeqHIOlO OVepe;b BOCCTAHAaBAUBAeTCA HashBaHue TBCTOB. 

Kak ske QH3HONOrHdeCKH MpescTaBUTL cebe MexaHN3M HasbElBaHua Bera, 
CCIM BOCHOIL30BATBCA TIpUBeXeHUbIMH JaHHLIMM HCCHeLOBAaHUA 3OpoBbIXx 
AWG WU OOWbHEIX B Tponecce BoccTaHoBAeHUA Y HUX WBeToBoro BOCIIPHATHA? 

Ilo okcHepHMCHTaIbHHIM AaHIbIM, OTBICYeHINIO MBeTOBOTO pu3snaka co- 
OTBETCTBYeT CTOHKOe NOBLIMeHHe BOsOyANMOCTH WBeTOBOCIIPHHNMarOUleil Py HK- 
Moa buOH CUCTEMLI H BbIPAKeNL1e HAAYKIMOHALIC OTHONICHHA ee C CHCTeEMAaMH, 
BOCHPHIMMAalINIMH Apyrue KOMMOHEHTHI KOMIeKCHDIX pa3iqpaxurteneit. 
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Ecam 9TH yCOBMA HapylWleHbt, TO HecyUleCTBeHHbIe MPU3sHAaKM HaHHawwrt 
MewlaTh UpoTeKkaliio peakHii WIM MWOUHOCTHIO ONpeACMATh HeaseKBaTHoe 
HalpaBrenne BHOopa (Tabu. 2 u 3). 

J(1H NOABIEHIA CIOBa, OOOsHadaloMmero TOT WIM WUOH WBeT, HWO-BIMMOMY, 
HeoOXORUM eme Oomee BHICOKMT ypoBenbh BosbyAuMocTI (Py UKIMNONAIbNOL 
CHCTCMBI, COOTBETCTBYIONIel KOHKpeTHOMy IBeTy, KoTOpanH MOUUKHA o6ecrie- 
UNTD CHIDUb, KOHIEHTPUPOBAHHsIll Mpomecc BosbyKNeHHA, WIEKTHBHO Hp pa- 
KUUpPyIOMNH B peweBLie CHCTeMBI. 

[Ip fedekTHOCTH IBeTOBHIX CHCTeM, HailpWMep, CHCTEMDT BOCIIPHATHA 
ge7enoro WBetTa, BosOy#KTCHHe, BOBHUKAlOMee UPU ero MpeAbABIENIIT, HE MOET 
SLIT MocTaTOUNO CUAbHEIM H KOHIeHTpHpoBaHHLIM. Caabpili Bpomecc Bo3- 
6ysKICHNA HppawuupyeT Ha «cocesqHHe» WBeTOBEIC CHCTEMBI, OTKY Aa BOSMMKACT 
HMIyAIbC, pacipoctpavelle KoTOporo B peveBBie CHCTeMBI Topo act He 
alekBaTHBIe COBRA: «CHNHiy, «KOpHyneBHI) HW T. OZ. 

BepOanbunie napadasuh Kak Opt HaciHIbHO HaBAsHIBaIOTCA 6OJbHOMY, 
BLIZLIBaM ero Hocany. Bompuoil upekpacho oco3sHaeT CTOAIMyIO Tepe HUM sa~ 
avy MW WacTOWYNBO WbITAeTCA ee BLITOTHUTH. JlwunocTh HW HUTeTTeKT OoOMbHOTO 
coxpallcHL, peveBpix pacctpoiictn me oOnapyatBaetca, HepekT HOCHT 1130- 
mupopannpit xapaxtep. Wccaegosanne CHOoCcObNOCTH K OTBUeUeHNIO POpMET, 
BEHUMNE I IpPyruX WpishHakoB, a TaKIKe K CAOMULIM WpeMeTHPIM od600mle- 
HILAM He BHIABAAeT Hapyumennii. Wpusexenuple AanHLIe NpOTUBOpCYaT CyIhe- 
CTBYIOMUM KOUIENIMAM O HCpBUYHOM TCUxMyecKoM jledekTe, WerKaiilem AROOBI 
B OCHOBe UBCTOBOI aMHecTHUECKOaPasHu, H 06 00 MmeM CHILE «adc TpakT- 
noctn» y 6oubnEx (Goldstein u. Gelb, 1925). 

Pay xaunnueckHx HadsloeHHil MOATBepAKAaeT UpectTaBsenie Oo UepBIAT- 
HOM jled@eKTe IBeTOBOCIpPUBUMaIoMell PyHKMMONAIbHO! CUCTCMLI Bo PeHese 
mneToswoli amuectuyeckoii adasuu. WasectHo, 4TO TOMbITKI OONbHOTO H3y- 
WUTb WasBANHA WBeTOB He MpNBOAAT K ycuexy. C Apyrol cropoltb, TpeHH- 
poBka B ANpPepenuNpowBaHH WM OTBACIEHHM WBeTOB BbISHIBACT yMeIbIMIeHHe 
AMIHCCTHYCCKUX ABNENM B OTHOMeHUM UX COBeCHMX oOo031fauCHIMM. Tak, 
Tocue AAHTeILHOI TpeHNpoBKH SompHOrO AK. No ANdmepenmupowailio Kpacioro 
HW 3eNCHOTO WBeTOB BHIACHHMAOCh, UTO 06a STI WBeTA OOMHHOT Nas_IBaeT WOATH 
C Takoil we CKOpocTHIO, Kak Geanrii (1.0 —2.0 cex). ApPeKT TperMUpoBKI OCO- 
Geno yOequreleH MWOTOMY, TO 3@Telbii WBeT, Kak yKasbiBaloch BITE, 
WplnaWkUT K HanGosee «TpyAHLIM», CHOMTAHHOC BOCCTAMOBAeHNE CLO Has ble 
BAHHA OONYHO B3alepARiBaeTCA, 

Huummraeckiie laHipie He DpoTHBOpeyaT UpeACTaBJICHMIO O CHWKENHIM BOS- 
OyMUMOCTH Kak ocHoBne edenta ILBCTOBOCHPNHMMAOMcll CHCTEMEI. Haon1one- 
HHS asl OOULHBIMIL CBUCTCABCTBYIOT O TOM, 4YTO OOULee MOBLIMUICHMe TOHyCa 
KOPKOBO! ACHTeEMPUOCTH B PesyAbTATe YMOWUMOUAM_HOTO WIT WeKAPCTBENHOTO 
BOBICHCTBNA IpHBOANT K BpeMeHHOMYy ylydwleHHio {[CATCALNOCTH ILBeTOBOL 
cuctemp. DoubHoll oKasblBacTCA CHOCOOHBIM K peaKINAM, WeOCTYNUBIM AA 
Hero B OObINHOe BPeMS. ITO BOSMOKHO JNMb IP PYWKUWOUAIbHOM «6T0Ke» 
HOMTOIDNOCTH, T. C. IPM CHIKeHMM Bos6yAUMOCTH B cucTeme. Camo 0 ce6e 
3AMCILICHHOe Ha3biBalllie IWBeTOB CBUeTeIbCTBYeT O TOM 7Ke: CMOBeCHaA peak- 


INAH MOWKCT OCYINECTBUTHCA, HO JIA Hee TpeOyeTca Oomec uNTenpiHoe BOB Tell- 
CTBHEe pa3/[PaxkUTC1A. 


BpiBojpl 


{. Boccranossenne WBeTOBOTO BOCNPHATHA Mocse OYAaroBOrO TopakenlA 
MO3TA, BHIBBABWICrO IBeCTOBY!O arHOsiio, MpOXOAMT PAL 9TAIOB: 1) pasun- 


gerne H y3naBanne mBeTos, 2) cHocoOnocTh K OTBeYeHHIO WBeTOBOLO Npi3sHaka, 
3) nNaspnaniie wBeta. 


SH 
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2. Ilatopusnonornyeckoi ocHoBoit KePeKTHOCTH 1BeTOBOCHpPHHH Mal0- 
Mme CHCTeMBI ABIACTCA CHMKeHMe ee Bo3sbyquMocTH. 
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AKAREMUA HAYK CCCP 
TPY)\bl MHCTUTYTA MDUZUOJIOrMH um. UM. II. MABJIOBA, t. VIII, 1959 _ 


K BONPOCY O KJIMHWKO-3KCHEPAMEHTAJIBHOM MUCCIETOBAHHM 
JIMOIMOHAJIDHOH COEPBI BOJIBHbIX C PEAKTMBHBIM HCHXO30M 


Jt. Aw AHOCKAA 
(IIlcuxuatpityccknit CeKTOp. Banenyiomnii — B. Kk. Pegopos) 


VUsyyenne sMonuvi yeBHOOONbHHIX HMeeT O4CHb 6onbmoe 3HaveHue: 
pu AvarHocTuKe, BHOOpe TepalHH, TpyWoycTpolicrpe HepeqKO IPHXoAMTCHA 
CUuTAaThCA C COCTOAHUeM 2IMOLNOHAIbHOK chepH. Ognako MeTOA KJINHMUe- 
CKOTO HaOMIONeHNA, KOTOPHIM NON3YIOTCA MO HAaCTOAMerO BpemMeHny JIA ONeHKU 
APKOCTH, #KHBOCTH HW afeKBaTHOCTH SMOWMM WyWeBsHOOONbHEIX, WaleKkKo He 
Bcerfa woctaToueH. Eme VM. A. Cuxopcxnit mucat, To ANA pacnto3HaBaHuA 
aMOTUBHOLO COCTOAHHA HeEOOXOAMMO UCCAeEAOBATh BCC, ATO MMCE* oTHomeHHe 
K YyBCTBY, a HM€HHO: MUMUKY, *KecT, Ab xXaHne, IlyAbc, KpopaAnoe apuenne 
ut. a. (Cuxopcruit, 1910). 

Muorouncnennbe HaOnIOfeHMA Haj] BAMAHHeEM OMOTMOHATDHBIS nepeskKH- 
Babu Ha ¢yHKUHO pereTaTHBHOM HepBHO CHCTeEMEI OLIN HAayyHO oOocHOBaHbl 
6narofaps padotam VM. Il. Napnopa, a TaKnKe pa6otam H. M. brixosa (4947) 
u M. K. Derposoit (1955), KoTOppM yfanoch MOKasaTb, NTO 9MOUNH — 9TO 
pesyabTaT oObesBHeEHHOH flenTeIbHOCTM BCerO rONOBHOTO MO3ra HM TO TOF 
BINAHHEM q( YHKRBONAABHEX CPHBOB MOTyT HacTylatb TAKeILeE COMATHUEe- 
cxue Hapymicnnsa. EctectBeHHo BO3HNKaeT BONPOS, Heb3A JH Hapaly c KiH- 
HHYeCKHM COCHNeAOBaHNeM HyTeMm H3syueHnA peakivit BereTaTHBHOM HepBHOM 
CHCTEMH! DONYYWTh AONOMHUTeIbHEe HAaHHHe, XapakTepu3ylouiMe cocToAHue 
OMOLMOHAIbHOM cqephl ymeBHoooNbHHX. ViccnenopaHnem gyHKOMN Bere- 
TAaTUBHON NeprHOH CHCTEMH pH WCnx0sax 3saHNMadHNCh H mpomounKaloT 3a- 
HUMaTLCA MHorve ucHxuaTpH. B. H. Macnmes u A. T. Tlanop (1936) nsyyann 
BereTaTHBBHe ( YHKUUE UP HepBHEIX sabcneBaBHAX. H.T.Tapnmreiin(1955) — 
IPH peakTHBHBIX MeDpeccvax, t}. B. Paxxenp, MW. A. MonotKoza ui H. M. Tpo- 
¢umos (1957) — y SombHBx onurogpenneiil. Tpynua g¢panwysckux ucuxnat- 
pop (Delay, Lainé, Puech et Clavreul, 1953) saHuMauach uccieqoBaHNeM 
BereTATHEHOM HW KPOBeHCCHON CHCTeEM DpH BMOMMOHATPHOM woke, KOTOpH 
MCHONLBOBaICA MMM Kak TepaneptTuyeckoe CpeACTBO. 

HaOntojan 3a usMeHeBHAMM GyHKOMM cepfleuHo-cocyAMCTOM M AbIxXaTeb- 
Hoh cucTem B Tephoy npopeyeHyA C 6oNbHEIMU WerenanpapuenHo OeceAH, 
MBI UbiITAINCh BLIACHUTL XapakTep IMOMMOHAIbHBIA peakunl Up pas 1W4HEIXx 
WcuxoTuyecKHX COCTOAHVAX HM Ha pasHbixX 9Tatlax gadonepanun. dl160e, 
He TONLKO BKCHEPUMeHTAIbHOe, HO HW KIMBNYECKOE o6crenoBaHue fAymeBHo- 
6obHNX coNnpAKeHO C SonbMMMH TPyAHOCTAMH. IipuxoqutTcA yulTbibaTb 
He TONbKO KpaLhe NSMeBYUBOe NCHXHYECKOe CocTOAHHE, HO H oTHomeHHe OoNb- 
Horo K 9KcHepuMeHTaTopy, K oOcTaHOBKe, K MeTOAY uccueqoBaHnaA MT. OX. 
Vsyyenne 2MomnonaibHol chepn Tpe6yeT B 9TOM OTHOMICHHH ocobeHHon 
octopoxnoctu. IIpu obcueqonannn 6ONbHEIX MbI DbTAINCh, HAaCKOJbKO 9TO 
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BO3MOHKHO, yYeCTD BCE aTH ycenoBuA. Mu IIpeABapHTeIbHO yCcTaHaBAuBalu 
KOHTAKT C OOMbIEIMH, GonBUTMNCTBO 13 TWIx HaXOWMI0Ch NO Wamum Heno- 
CPpCKCTBEHHLIM Hadsioyennem. Ilepen nayanom HCCeOBaHMA, HackoAbKo 
3TO BOSMO;KHO, OONDHLIM pa3sbACHANOCL 3Hauenne ero. Caejlyer ormerirn, 
4TO CpaBHITeIbHO y HeOoIbUOro uncHa GOADHELX HaOMOLaIACh BeIpawennan 
OpNenTHupoBownad peaxyua. Bo spema oOcueqopauua OONbHBIM 3anqanauch 


KIBAHIAMA OonpuEtx. [pm stom uccmeqoBpanca NYIbC, W3MepAIMCh apTeplasb- 
Hoe jaBlenite, MOTAUBOCTL, BanvchBanuch IIeTH3MOrpaMMa WM JEIXanie. 
Mur pernctpuposann oTperp OONbHBIX, IIx MUMUKY, +KeCTEI, OTMeUANH OTHOIIC- 
fife K oKcnepimenty. pw raxoro poya ucenexopanuax oOnTdHO HlomH3yIoTCA 
ACcOuMATHBULIM IKCHepUMeHTOM. Mut oxe sameHMnt ero HeweHalp aBsennoit 
Oecexoll, cueqya IPHHIMTy OpHONM3uTb uccnenoBanue K BO3MO?KHO Oosree 
CCTCCTBEHHOM OOCTAHOBKe, a CIOBeCHEIII IKCHEPUMeHT HUKAK HeNb3A Ha3pBaTh 
oOblunbIM crocobom obmenns. Heo6Oxoqumocts otpeyats 6bICTpo, KpaTKo 
CO3aeT He TOKO y OoNbHOrO, HO uy 3HOPOBOTO YeOBeKa MW3BeCTHOe Halps- 
meine. Kpome toro, Kak 9T0 HOWBePHTaAeTCA UCcHeyoBaHuem HH. I. Lapr- 
telin (1955), nox Banannem aHaMHeCTH4eCKOH OecexEI Ha Temy o KOHDINKT- 
HOW CHTyalu u3mMeHeuna co CTOPOHEI CepfeqHo-cocyyzucTon cuctremp OsrH 
3uaTHTeIbHO TayOswKe, Yem Mp acconmaTuBHoM IKCHeEpUMeHTe. 

Mor o6carenqonanu 85 6onpustx ¢ PasINTHLIMM dopMamu 3abonenannit. Bonp- 
MMHCTBO 13 HAX MCCHeROBaINCch NoBTOpHO. B Kayectre KOHTPpOIbHOH Trpynin 


MOBUMCH TMITb Ha TeX JaHHbIX, KOTOpHE GOBLIN DOIY4es Ip wsyyenun 38 
OONBHLIX PeaKTHBHHIM MCuXo30M. Cpasunterbaan KPaTKOBpeMeHHOCTh 3a60- 
“TeBpaluA, MOUTH BCergqa OnaronpuaTuptit MCXO, U03BOIMIH y OonbMmMHctRa 
OObUIX IpocaegqutTsh ocobennocr, IMOUMONAIbHEIX peakiuii B AWHamuKe 
OT Hatalla 3a00TeRanuA Ho BEI3kopoBreHna. Kawungeckue u3menenna y 9ToW 
rpylust OONbHEIX pa3zH4HEr, TOMYYeHHbIe TaHHble TakeKe MOBOABIIO MHoro- 
oOpa3Hbl, BCeACTBHE Yero TPYAHO WaTb uM OOmyt10 xapakTepnctuny. Y 6omp- 
TbIX C AWarHO30M peakTUBHLI UCHX03 HabmOANNch APKO BEIPAKeHHHe UCTe- 
PHIMCCKHG CHMITOMBEI (MYTH3M, MyopnrusM, mcesqonemennua). Iosroprse 
oOcreqoBannaA oTux 6onbHEX NOKa3aM, YTO NTapalwelbwo c u3smMenennem 
KIHHOYECKHX IPOABIeHNiT 3Ha4UTeNbHO U3MeHAeTCA 1 MHTeCHCUBHOCTb 9MO- 
AMOWAIbHBIX peaknnit. Ipnpoqum wexotopse maHnuie. 

IIcuxuyeckoe 3a6onepanne 6onpnoii IO—ko Bo3sHuKIO HemocpesCcTBeHHO 
Wocre CCopbl © cecTpoit m3-3a KomHatH. Boapnag cOBepmouta cyuqugaHyio 
NOUBITKY, Mocie Yero MW Oba HallpaBsena B ICUxXHaTpH4ecKylo GompHuny 
© ABICHHAMM MyTH3Ma. B nepnoy upeOsiBaHia B OombHuune y OombHoit Habmw- 
(AATOCh CHWKEHHOC HACTPoeHMe 1 MYTH3M, HUKaKItx OpraHHyeckux Hapyulennit 
CO CTOPOHBE WeHTpanbHoi HepBHoi cuctemst oOHapyxUTb He yyanocn. Kon- 
TAKT C OonbHOM OcymectBAAICA 1p MOMOMmM nacbMa. Bonpocu, caax3anupre 
¢ TpaBMMpylomeit cutyannell, BLI3BaIH y Hee 3HauMTeIbHOe yyamenue nysmbca 
" HOBLUIMeHHe apTepHabHOrO FaBNeHHA, AHXaHe CTano HACTOIbKO Oecnopa- 
AOMHDIM, 4TO MOACIeT ero OKasancA HeBO3MO;KHEIM: 


Ilyane AprepuvashHoe Iipumeuattie 


abIenue 
Unazuddepentiunrii BOTPOC® 3, 28 ae Fes eee te So a ae he’ RD 85 — 
Koupaunrunii ponpoc . . |... bi ah, Bre ee! 8 105 IInauer. 
Wnguddepenrnstii FOP OG a SMa ay a. Je, Ht ak Ge Ee OS 90) — 
Roupauxrnuii pompoc . . . ar ter See et cag, ee sa, Ge LOS 98 Ha raa- 
3aXx 
CUE3EI. 
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Uepes wBa AHA pedib y SobHOM BOCCTAHOBMach, HacCTpoeHnHne On0 MOHH- 
sKEHHEIM. Bo BpeMA HCc1eqOBanHA SonpHOit gaaBalucb aHatormunbe HO 
coyepKalwio BOMpOChI, HO MOCTABeHBE oun OLIN B HeCKONbKO MHOM Pope. 
IIpu stom obcuefoBaHHM peaktMy CO CTOPOHH HepBHOl CHCTeMbI BbIPasKeHbt 
OMIM 3HAYHTeIbHO MelIbILe: 


llyape ApTepiadbHoe Il[puMe wae 
a BIle HIE 


MugudpepentHuit Bompoe - ee ee fe 85 — 
Koudankrupii BOMpoG  - 6 2 2 rr 80) 95 JlerKkaA 
ypura- 
TCAbHAA 
peakiHA. 
Unpnddpepentimit Bompoc ee ee 76 90) — 
Koncbanatipiit BOTpOG . 6 ee 82 85 _ 


Jluxanne ocTaBaloch cnoxoitHmm. OrTpeTh SonbHolt Obl MpaBmIbHEl 
no (opmMe, ocTaTOUHO oOCTOATEJI LHD. 

Ananorwanpe anHbie MBI WoAyaHa WH mph o6crenoBaHuM Apyroit Oomb- 
Holi © ABLeHNAMH MyTH3sMa. LlopropHste yiccueoBaHuA yKasaHHbix OOWbHEIX 
TPOBOMNANCh wpes KOPOTKH IpoMe*KyTOK BpeMeHH, KOHQAMKTHAA CHTy anna 
ocTaBanacbh MpekHell, H B KIMBMeCKON KapTHHe, 3a UCKTIOUeHHeM BOCCTA~ 
HOBICHUA Ped, H3MeHeHM He WpPOMSOILio. Bee 3To 3acTaBAAeT Upewnosa- 
raTb, YTO OrpahwyeHbHoe Mo WoKa/Msalitit, HO NocTaTOuHoe WO HHTeHCHBHOCTH 
TOPMOMKEHME MOTOHUTCIbHO UNLyHUpyeT HWKeLeKaMe OTC roLOBHOTO 
Mo3ra, BEI3bIBAad HMHTeHCMBHbIe peak CO CTOPOHH BereTaTHBHOll nepBHou 
cucremit. Ilpu ocua6menum aToro TOPMO7KeHHA (KIMHMMeCKH — Ip BoccTa- 
HOBeNIM pew) ITH peakINH 3hadUTebuO CHH3uNMChD. OcnabmeHHie 39MOMMO- 
HaNbHLIX peakWit Ha BLICOTe sa00eBaHHA Ip coxpalienHuy TpaBMupyomel 
cuTyalluM Mb Hada WY 6oNbHEX © WYIPUIH3MOM. 

Ticuximeckoe 3a00eBpaHue y Sonpuoit B. B popMe peakTHBHO! WelpeccHM 
C ABICHUAMM UyopHin3Ma W WcepsowqeMenunit pasBUOch B CBASI C THIKeION 
WIA Hee cuTyaieil, KOTOpO! WpeAMiecTBOBaA PAA HWCTOH[AIOMUX PaKTOPOB. 
Bonpllad WIHTeMbHO HaxoAuach Ha CTAMMOHAapHOM yeueHun, WO Mepe yy 4mle- 
HI COCTOAUNA BHIMMCEIBaach, HO, HWolaB B npemHue HeOmaronpHATHHIe ATA 
Hee YCAOBIA, BHOBb rocHMTaIH3upoBalach B CBASH C o6ocTpeHitiem 3a00me- 
paunnA. Hariiueckad KapTiia mCrxo3a BULOUSMeHAIACh PriaBHbIM OOpasoM 
B cTOpolly yriyO1eHuA Aempeccun, CHMIITOMEI WyIpHAN3Ma OCTABAINCL cTOH- 
kIMM, OTa OowbHaA WeceqoBalach HaMu MHOrOKpaTHO Ha pa3HH4HbIX 9Ta- 
nax 3a0oneBanusa. Mut OecexqoBpamH C Heil Ha TeMy, CBA8AaHHY!0 C TICHXHueck ou 
TpaBMoil, a Tak7Ke 3aaBady BOUPOCHI, He CBH3aHHbIe C KOHQAIUKTHON CHTya- 
yucii, TOBOpHIH o CeMbe, 0 IpelCTOAMeH BbIMHCKE. PesyubTaTh Nowy 


CHey womHe. 
llympe ApTepnaabHoe I[pumeuwanie 
ABIICHUe 


Huudepentipit BOUpoC - ee er 76 80 lTurager. 
Hou®@AUKTHBUT BOIpoc ote, ee edd ae Hee oe ee NOU 85 ¥ ani6a- 
CTCA. 
Waguddepentupii Bompoc - 12 85 -- 
Bompoc 0 cembe OF o8 ae pe ees kegs ae G-B-e 88 105 Jl pura- 
TEILbHOe 
Secilo- 
KOHCTBO. 


Orpet 6o1bHON Ha BOMpPOC, CBAH3aHHE C KONPIMKTHON cutTyaluvei, HocwI 
wenennit xapakTep, BHelinMwe MpoABeHuA 6H HeayeKBaTHHl. 

OnHMM H3 OCHOBHEIX KpuTepves IpH WWarHocTuKe peaKTHBHbIX MCHX030B 
ABIIAeCTCH allekBaTHOCTh H APKOCTh 9MOIMMOHAIbHBIX peakiui, oTpakenne 
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TpaBMHpylonjen CuTyalun B KaptTuHe sadoneBanna. Y OoubHoi B. na BErcote 
sa00neBaHHA MHTeHCUBHOCTE SMOUMOHAIbHEIX peakunii na TPaBMUpylonty1o0 
CHTYARMlO CHIPKANIIACL, ONH CTAHOBHANCh HelpaBHAbHEIMU, TOra KaK BHe KoH- 
QAUKTHBIX TepexuBannii oun 6p AOCTATONHO APKH. Hecmotpsa na yKa3au- 
HY! aTHNMMNOCTH, AMartos peakTHBHBIt nCHxO3 On Oeccnopex, NOCKOJIbKYy 
KINNM4YCCKAA KapTHHa B QelomM Oplta AocTaToUHo xXapakTepHolt. Mar Ha6m10- 
Wah OOMUBIX C 3ATHKHBIM TeYeHHey WenpeccHi, y KOTOpHX B Hpomecce pas- 


DN RP ITA PII I pepe 
Ph tn 


Pre. 14. Bananne SMOLWNOHAILHOTO pa3spaoxuTema na ABXanne 
8 MepHoy rayookoli jeupeccnn (Gombuag #1.). 
Ceepxy enus: MbIXaHNC; OTMETKA PasIpamnrena. 


BUTHA 3a007eBanna CUMIITOMBEL, THUHYHEEe IA UCMxXorennil, ucuesanu n T1o- 
ABIATNCh HOBBIe, HeOOLIYHEIe ANA NaHHoro HCHX03a, UTO Kpalive 3aTpyHANO 
AMarHocTuky. IIpnpoqum ogno m3 TaKux HaOs10fennit. 

Bonbuaa fl., 25 eT, Halpablena B ICHXHaTpH4ecky1w OOBHMIY DocHe 
MHOPOKpaTHbIX CYMOWTHEX nountor. B UpofomKenve nocneqHux 3 ger, 
UpeuecTByIOMmuxX 3a6onepann, OoIbHaA, 0 ee Ipocnoe, mo_qBepranach 
HOBTOPHLIM WiacTH4ecKHM onepannsam, Ppesy1bTaTb KOTOPHIX ee He yNoBIeT- 
BOopHIM. bBowbyHon aautenpuo IPHXOMUIOCh XORUTb C NOBAZKOH Ha ane, 
CKpHBaTb ONepaluH OT OKpyKaIOMINXx, 4TO pM ee oOmMTenbHOCTH H BMeCTe 


Armoanniunrnarmypalliil) na wu 
a 


Pue. 2. Buusune IMOUNNOHANBHOFO Pa3stPVKUTeIAH Ha bX aHne 
NO BbI3HOpOBIeHHM (OoubHaa #1). 
OOdo3HayeHHA Te HE, UTO HA pue. 1. 


© T€M Ce€H3MTHBHOCTH OnINIO OFeHD saTpyHuutenbuo. Hesanouro no sabone- 
BaHHA OobiaA Nepenecua TaKemprit AMGHEIM KOHPINKT HB COocTOAHUHA riy- 
6oKoli Aenpeccuu 6ptna HaupaBplena B CTayMonap. Ilomenmenne 3 OoTbHRILYy 
Hep@KUBala TAKEO. Ornocutenbunii KOHTaKT C OonbHOH 61 Bo3sMOmReH 
JHIIb B MepBie AHH UpebhiBanua B OonbHMMe, B Jaubueiimem na (boHE BLIpa- 
KEHHOH Nempeccuu y 6onbuoit HaOmofaicA HeraTuBUaM, WBuraTeibHaa 3a- 
TOPMO;KEHHOCTD: OHA NOWOIry WpocTavBata B OHO U TOR sKe nose, up obpa- 
MeHHiw K HeH OTBOPaUMBarach OT coOeceqHuka, oTBeyana pe3ko, DpoABAAna 
rpyOoctb 1 B OTHOMIeHUH k maTepu. Buiaa Gesgeatenbua, 3a coboli He cleqiia, 
Hi C OONbHLIMH, HH C HepCoHasOM B KOHTaKT He BCTynana. Bo BpeMA Ucce- 
AOBaHHA TepBple THU mpeOLiBanna B OoubHUe Ha BONpOC, CBABaHH CG KOH- 
OIHKTHOL ciTyannell, OonbHad apasa OMOMMOHAIbHY!IO peakMio, conlpo- 
BOUKHAIOULYWOCA y4anleHHem Wyibca WM u3MeHeHHeM Abixannsa. pu gqanupnneit- 
IIMX HCCleOBaHMAX Ha BHICOTe 3aboneRaHHA OombHag cugena OTBEPHYBIINCh, 
OTBedaa OHUM CIOBOM «HeT», «He Xouy» WT. J. — AM yyamenua nyssca, 
HM HOBHINeHHA apTepnanbHoro faBneHua pH yUOMMHaHHH oO KonduuKTe 
YIOBHTB He yyanocs. YUactota 4 PHIM WHXaHWA He UsMeHANNCH (puc. 1). 
Ilapannenbuo ¢ YTYSIeHHeM COCTOAHHA 9OMONMOHAIbHEe MM BereTaTUBHEe 
peakHuH CTaHOBHAMCh Apye (puc. 2). Orseuana OO1bHAaA OXOTHO, o6cTOA- 
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rembHO. Ilo BH3OpOBIeHUM paccKa3zata 0 CBOeM OTHOMeHMM K NCCTeAOBAHHO, 
K OKpyKalolluM B WepHoy, TAKeTOM Nenpeccum. Boubpuan coobmusa, uTo 6e- 
cella arke Ha KONPANKTy!O TeMy ee «He Tporasa>, ATO Oa KO BCeMy OTHOCH- 
mach «Mall NHaJIbHO», BCe ell KasaN0Cb «POPMAIbHEIM), BEISHIBAO PastparKeHHe, 

Ananorvunne JaHibe ML WouyuHan upH obcreqoBannn ApyTrHx OouIbHBIX 
© BATAMKHBIMU peakTHBIBIMN fenpeccnamu. Tak, OombHoit B—s, nceuxnueckoe 
3a0oeBaHle KOTOpOrO BOSHUKAO MOCe TparMyecKol CMepTH +KeHbI H Werrpec- 
CMA y KOTOPOrO HOCHJa 3aTAKHOM XapakTep, Ha BRICOTe gadoleBbaluaA Take 
o6vapyXUBa HeraTHBU3M, OTpHWaTeIbioe OTHOMeHHe K OKPyarouluM, On 
HemocTynen WA KoHTaKTa. B octpL Nepuon 3a0o0eBaHiA pu yHOoMHHaHHy 
0 TICHXM4eCKOil TpaBMe y OombHOTO HabsAAAIOCh HesHaAtHTeAbNOe CHIMKCHBE 
KpoBsHoro aBsenua (co 130 go 125 MM pr. cT.) M HesHaunTeibHoe yuallenve 
nyapca. Asmenenuii B W1eTH3MorpaMMe OTMeTHTb He yHaloch. 

C ahaoru4uniim BOMpOcoM MbI OOpaTHaANch K OoNbHOMy Tpit o6creyqoBaHnna 
B JeHb BLINHCKH ero 13 OOMBHMIE, Ip 9TOM MBI HaOmowain yuyalllene Nywbca 
Ha 12 yuapoB B MMHYTy M NoBHMenHHe aprepHanbworo AaBNenuA va 10 mM prt. 
cr. Usmenenun oTMeuaIHch WH B NweTHu3sMOorpaMMe. 

ApkocTbh I HHTeHCHBHOCTb IMOMUM Ha ONpeseeCHHOM 9TaTe 3a007eBaHHA 
y aTHX OOBHEIX OCMaSeBaloT, TPAaBMUpywMlad CHTyaWA CTANOBUTCH HHANd- 
depenTHoi, a HOTOMY, eCTeCTBEHHO, HM He OTpaKaeTCH B KapTHHE 3aboueBa- 
Hua. Mono mpesmosaratb, TO 9Ta MAANPPepeHTHOCTH ABIACTCH PC3YTb- 
TATOM 3HAuHTCALHOrO oOcnaGseHHA KOpKOBOM JeATenbUOCTH. JTa cna6ocTb 
qocturaet riyOoKoil crelleHu, UpH KOTOpOM aKTHBHHIe peakUNM MW ABA 
CBA3b C OKpy?KalOMIMM CTAaHOBATCA HeBOSMO}KHEIMH. Sa6oneBpanne, Kak ObI 
OTpHBaACh OT GONesHeETBOpHOrO MakTOpa, pasBuBaeTcH MO HHOMY nyTH, 
WU B KapTuve 3a007eBaHHA DOABIAIOTCA CHMUTOMB, BHIxo_AmMe 3a TpaHnh 
HCUXOreHHHX, UTO B 3MAaYATebHOH CTeMeHH 3aTpyAHAeT AMATHOCTHRY. On- 
HakO B yKa3aHULIx Ciyyadx 9TH HapyMleHuA BEICHeH HepBHOH eATeIbHOCTH 
OCTaIOTCA PYHKIMOHAIbHBIMM, HU HECMOTPA Ha AMTeCLHOCTh WM TAKECTD Saq 
G6oeBAaHHA MO2KHO © YBeEPeHHOCTbIO FOBOPUTh, UTO B MAHHOM Cyuae UMeeTCH 
peakTHBHBI MCHx0o3. 

Hak MBI yoKe yKasblpalu, 13MeHeHHA JMOUMOHAIbHON chephl y OONbHDIX 
C peaKTHBHLIMH IiCHXo3aMH KpaliHe pasHoo6pa3HH. Tak, Hpi uccueqoBaHiin 
6OJIbHLIX C HCHXOreHHBIMU HapaHoufaMH M asJIOWMHO30M NHTeHCHBHOCTb 
IMOUHOHAIbHBIX peakUMit Ha NaToreHHy cuTyalulo y 6ONbIUHHCTBA OOJIb- 
HEIX OCTaBanach Oonee cTouKOH B TeueHMe Bcero Nepnoya 3aboueBaHua. 
Onuako My oTHX GONBHEX HaOTI0OfaIMCh pasMuHble BapNanthl. 

Y 6onpnoi Il. ormevanu 3puTeubHble WH CyxoBble TaJOWNNanH, CO- 
epKaHHe KOTOPHX COBepMeHHO OTYeTIMBO OTparKa0 TPaBMUpy lolly fo 
curyanuio. OOWIbHBe H upesBblaaHHO ApKMe TaTONMHANi onpeetAIH 
Topeyenue SOOMbHOH, ee OTHOTIEHHeE K OKPyalolluM. Bo sppemsx OecexbI BO- 
Upoc O TrasWUNHaMAX BHZBAI APKMe BMOMMOHAIBHHE peakuuy. Iipu yno- 
MMUHAHMHM oO WeTAXx, cymb6a KOTOPHX ee OHA Oba TpeBOKUTH, OONbHAA 
ocTaBanach CUOKOWHOM, pPaBHOMyWHOM, HUKAKMX OTACTAUBBIX peaklul co 
CTOPOHHI CepfeuHo-cocyMCTOM WHXaTeIbHOH CclicTem oOOHapy*KUTb He 
ymapanoch. CieyyeT yuecTb, uTO MHTepechl CeMbH, 3gaboTa O eTAHx Bcerfa 
6LIIH B DeHTpe ee BHUMAHMA M 3allONHAIM BCIO Ce *KUSHD. He BbI3Bal 3MO- 
WWOHAIbHOW peak MU BOMpOCc, HeMOCpeCTBEHHO CBABAHHHM C UCHXHueCcKOl 
TpaBMOll, B CBA3H C KOTOPOH MH pasBHICH CHXx03. Yuyumenne HacTynato 
HOcTeMeHHO, NOABMJICH HeKOTOPLIN HHTepec K OKpyKalollemy. Hanuune rai- 
WOUnHanuM GSoMbHaH KaTeropHuecKH OTpHala, OfHakO WoBefweHve ee 3a- 
cTaBAAO eme UpeqmonaraTh ux Hauuave. VU pelicrauTerbHO, UccTeqoOBaHHe 
o6uapyKus0, ITO BeTeTATHBHABIe PeaKNHH Ha BOMPOCH, CBAZAHHEIE C raJi110- 
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HNNAINAMH, OCTABATCh ene Apkumu. Ilo mepe BEIBTOPOBIeCHNA W3MCHAICH 
HWXapakTep IMOMMONATLILIX PeakNHii, BOMpoc oO AeTAX, O Cembe BHI3SbIBaJ 
yY HeC BUO.THE anekBaTHble WepesKuBanuA, Tora Kak pH yHomMinannu o6 
OOMalaX UYBCTB, Tak BOTHOBAaBUINX €€, OHA OCTaBaach cnoKolinon. Kar 
OTMCTIVIa CaMa OONbHAA Tocsze BHISTOPOBICHHA, OKpyKalomjan oOctanoBka, 
CeMbH, NHepaspemluBmadctA KOUPANKTHAA cHTyanuA ee He MHTepecoBasn, 
He BESHIBAIH HU NOTOKUTEIbUBIX, HH OTPHMaTeDHEIX 4aysBeTB. Bee puin- 
Manne ee ObIM0 cocpeyoTOoYeHO Ha UCKTOUNTeRBHO APKUX VW WHTCHCHBHDIX 
PALTOMMMATOPHBIX WepesKUBAaHHAX, KOTOPbIe BOCUPMHMMAaAIICh ero Kak jleit- 
CTBUTeEIbHOCT. U3amMenenue sMomMOHaAIbHEIX peakuui y OonpHoit I, w nepnog 
BhIPAKENMbIX UCHXMYeECKHX HapymeHHit XapakTepu3yeTcA ocnabnenuem 1x 
Ha aNCKBaTHBIe pasqpayKHTeqH, TOrgqa Kak Ha MNTeHCUBHHIC Oomesnennire 
MepeKUBAUIA OHM OLLI upesBLuaiino ApKUMnH. 

Iipusexennbie upumepst waneKo ue HCueplmblBalorT BCeX ocobeHHocTeilt 
COCTOAHITA SMOMMOHATbHON Chepbhr GONBHEIX peaKTUBIbIMI TICHXO3aMI, OHM 
MCKIOMNTEIBHO pa3sHooOpasnE. Caeqyer ormeruts, 4to Y CpaBHUTeJIbHO 
HeOoubimoro wcra OOJBHEIX, HaXxoqMBUMxca TO Hauiim Ha6soyeniem, 
MO;KHO ObIIO OTMETHTH H3BECTHOe HOCTOAHCTBO peak B CMBICIe UX ApPKOCTH 
H NOCTYNHOCTH, a BEb 9TO ABIIACTCA OCHOBHEIM KPHTepuem WIA [WWarHocTunn. 
Mut yOeanancs, aro npn HOBTOPHEIX MCCIeHOBAHHAX Ha pa3NW4HEIx 9TAMax 
3a00TeBanuA MO*KHO YIOBUTh 3HadUTeHHITC KOWeOaHHA B COCTOAHMU 3MO- 
TMOHAIbHOH Chepbl, OT MErKMX TO OWeHD riyOoRUx creneneit ocnabaenus, ro 
AetaeT 3a601epanve aTUNHYHbIM, ONAKO Tip peakTHBHLIX NCMXO3aX OTH Ha- 
PpylleHHA HOCAT MyYHKIMOHAIbHBEIT XapaktTep. 

Kunntyeckoe Ha6monenne B COBOKYNHOCTH C TapadesbubiM iccreno- 
BaHweM PYHKIMM BerevaTUBHO HepBHoi CHCTeMET B Ne pHoy WpoBeyenua wewre- 
HalpaB.eHHoH OeceqL MEI paccMaTpHBaem Kak OAIy 13 POpM yrayOneunoro 
KIMHAGECKOrO ObCHeOBAHUA jLymeBHObonBULIX. Taxkoro pota KomOnuNpo- 
BaHHoe MCCAeCOBaHHe Domoraet c O6dnbmei oObeKTHBHOCTBIO CYMHTb O CO- 
CTOAHHH IMOMMOHAIBHON chepH ucuxuyeckux OONBUBIX, OCOOeHHO B Tex Cu.y- 
WaAX, KOMa STO He yaeTCA YCTAHOBUTL KIMHMUeCKIMU MeTOWaMH Wccueyo- 
BaHilA, 

IlostopHoe uccaeyqoBanue G6onBHEIX C 3aTADREEIM TEYCHHEM peakTUBHO 
ACUpeCCHH Ha pa3M4HbIX dTaNax 3a6oreRaHua WOKA3bIBaeT, YTO BMOILMO- 
Habitat cepa MOmKeT Mperepnesars riyOokwe W3MenenuA, BCTe_CTBHe 
4ero KIMHM4eCKAAH KapTiHa CTAHOBUTCA aTHOWUHOil. 

OcHoBHbIM Kputepuem pu qMarHocTuKe peaKTHMBHbIX NCHXO30B ABAAeTCA 
ANCKBATHOCT, APKOCTB MW OCTyMHOCTH IMONMOHAIBHX HepesKuBaHHii, m0, 
Kak TOKa3aid Hamu HadwoyenMA, aTOT KpuTepmit re BCerjla MOET ObITb 
MCHOLb30BaH, TAK Kak ralyOokve HapymeHua BEICHeH HEPBHOM JleATeABHOCTU 
B 3HAYNTCABHOH CTCNeHIT BUAOH3MeCHAIOT KIMHMUYeCKY!IO KapTuny 3abo7enaniin. 
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PPYJUbL WHCTHTYTA OH3MOJIOCIM mt. HW. TI. HABILOBA, r. VIII, 1959 


IATOJIOrHA KOPKOBOM JTEATEJIbBHOCTH 
HWP OPPAHMUECKIX 3ABOJIEBAHMAX POJIOBHOLrO MO3SIrA 
C HEBPOTHUECKUMEM Wo TICHXOMATHUWECKRUMY HAPYIDTENUAMU 


B. RK. ®LAOPOB 


(IictixnaTpiuccKH CeKTOp Ragdeypa nWenxnatTpiull 
SICHUHEpagCKOTO CaHHTAapHO-TuMeHM4eCKOLO MCLHMMHCKOTO MHCTITY TA, 
Baberyioumii — B. kh. (Deqopos) 


CoppemeHHoe yueHwe O Hepposax WadWHaercA C padot Bupaza (Beard, 
1880, 1883), omucasmero nespactentuio, HlapKo (Charcot et Richer, 1889), 
oooouutBinero GoraThle cBezenuAa 06 uetepun, ftane (Janet, 1903), BbIqe1HB- 
nero ucuxacrenmo. UW. I. Manaos, 3HakoMaAch C KIMHNKOM HeBpO3OB B {930— 
1936 rr., tax usvonormyueckoe OOOCHOBaHMe MIH BbITeIeCHHA HasBaHILbix, 
TPCX HCBPO3OB. 

VYuconne 0 DcuxomaTHAx Han6onee NoMHO ObIO MpecTaBIeEHo II. B. Pau- 
ny mikitibia (1933). Usyaenne UCHXOUAaATH C HOSUUMM WaBIOBCKO! MU3HONOrNA 
OOULIMX MOMyWAapHit TOMOBHOTO MOsra WO3BOAHeT B HACTOALIeCe BPeMA pac- 
CMaTpHBaTb HX TOKE KaK HeBpOsbl, HO pa3sBUBaBUINeCH pW Naan ompe- 
JICNCHMLIX OCOOeNHOCTeH JMYHOCTH, 3aBHCAIMX OT Kpaiineli Hey paBrioBpemen- 
WoCTH it Kpaitueil cra6ocTH THMa BEICHIeH HepBHOM JeATeIbHOCTII. 

Moomno0 CUnTaTh O6MenpusnaHHnoll MWCHXOreHHy!O BTHOMOTIMIO HEBPOSOB, 
HO He CGJeyeT yWyckaTb 3 BUAy W wacTylo CyMMaWio MCHXOreHHbIXx (bar- 
TOPOB ¢ HUbIMH, Yale BCero © COMATOPeHHDIMH. OnHako HeBpoTiueckiie Hapy- 
INCHUA HC ABUIAIOTCH IUCKIIOUNTEMbHOM WpMHaiesKHOCTbIO HeBpo30B, OHH 
pa3sBUBaloTcCA IpH MHOFUxX MCHXO3aX C HUM STUOUWOTHMel, MMe CpeA HIMX 
He MelHbmee pacipoctpanenie, 4eM MaHWakadbHblit, KaTaTOHMyecKHil, We- 
IIpeccuBiuDit WU Wpoune CHHAPOMEI: HsBecTHa HeBpacTeHniueckas (pa3za B Wa- 
yame WporpecchBuoro Mapatiua, HeppacTenideckan opma ciidustica Mo3ra, 
HOSTHAH JICTEPUA CPCIH MUBOMIONMOHHLIX MCHXO30B, HCTepMyeckue I HeBPam 
CTeHMICCKIe Tapywenin B Hauae ml3s0dpenuit. 

Tpapmatiueckhe 3a00lepaliid TOOBHOTO Mosra ocobellno MOJIHO BKJI0- 
ualoT BCeOA HeBpOTHYeCcKyIO cuMmTOMaTUKy. Haamune Opramideckux I (py HK- 
WUOHAIbUX NWapymentit Woce KOMMOMU WH KOHTY3HH MpiBero KAW 
IUCTOR K pasqerenwo wa WBa warepH. A cropoHHukam opraHiueckoil Mpi- 
POL ITUX 3aGOTeBAHi OTHOCATCA JPURCCH (Erichsen, 1867), yemarpitnaBiinnt 
HpUuiy Hapywenuit Mp coTPACeHMAX CIMMTOrO MOsra B MHOKCCTBEHHBEIX 
MeIKUX KpOBON3IUAHHAX, WM OnnexrelimM (Oppenheim, 1889), mpeqnomaras- 
MMit MOICKYAApbLie HSMCHeMUA BeLtecTBa MO3ra B OCHOBe «TpaBMaTITTeCKOTO 
HeBpoza». K cTOpoHHitkaM PYHKTHONALLHOM WpuUpOAbl sTHx gadoneBaniit 
otnocatcna Mooan (Moeli, 1881), ycmaTpHBaBuiiit Mpu4iity HeBpOTIMeCKITs 
HapyWCHiii B MCHXM4eCKOM TMOTPACCHHL, oOBIUHO COMpOBORMaowem iusit- 
yecxylo TpaBMy, HlapKko (Charcot, 1887), He oTUMYABMIM UucTepiyecKkHhe Ha- 
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PyWennA NOCHE TpaBMbI MO3ra OT OOMYUEIX NpOABIeNHit HeBpo3za, Mopcrep 
(Foerster, 1929), noxuepKunapmmii ycTavoBounce WoBewenue sTux GonbHuLEKX, 
Rpeumep (1923), ycranosusmuit mexann3mn PuKcanun ux addextuByLrx 
peaxmmi, Baeitiep (1922), pacnennsasmnit nopeyenue otnx OONbNLIX Kak 
«OercTBo B GouesHb», LI Tpiommens (Strumpell, 1888), upennoxusmnit na- 
8bIBaTb OTH 3a00/eBaHHA «peHTHBIM HEBPO30M). 

Bo ppema HM Wocae Bropoit MIHPOBOH BOHHLI MHOTMe CoBeTcKHe NCHXMaTpbLI 
pasteriaAIn MHenwe O dyHKNMONAIbHOH UpMpope nocrtpaBmatnuecKux HepB- 
HbIX Hapyilenui, HO B JautbHeilimem nepeBec B3AN0 OpraHvyeckoe nanpaBae- 
uve. Bo3snnKuiaA TeHqeHNuA NOKaNHBZ0RAaTH B Ppa3sIH4HbIX OTWeNax rouoB- 
Horo MO3ra HeBpOTHyeckne MW McHxM4eckue HapyuIeHuA Homyunsa naubonp- 
ulee pasButne B padotax A. C. IImappana (1950). Juddepennnposannoe 
PacCMOTpeHNe KAMHHYeECKUX KaPTHH NOCTTPAaBMATMYeCKUX Hapywenuit cme- 
HHIOCh OOOOMCHHEIM O603HaYeHHeM ux T€PMHHOM «TpaBMaTHYeCKaN 9JHTe- 
@anonatua», KoTopad BKAOUINA ZB ce0H cmecb pa3snoo0pa3uelinien 
CHMUTOMATHKI: = aulaTust, pas\parKUTeMbHOCTh,  BAOCTH, admekTuBHaHA 
B3pPbIBYaTOCTh, Opel OTHOMeHHA, cymepe4HEre COCTOAHIA, oTWJenTUpopM- 
Hble UpuNlatkn, ABIEHMA CaadoymuaA u T. 7. (Cypepny, 1949; Tunaposexnit, 
1954, u mp.). [porns BBeHeHHA STOTO CIMMKOM o6o0OmennOoro NONATHA 
BEICKa3bIBanuch B. H. Macumes (1950), VW. A. Pasyoapexnit (1956) u mno- 
rue jpyrnue. 

OueBuyHO, BONpoc oO coueTaHUH OpraHuyecKuXx HW PYHKTHONAIBHBIX He pB- 
HBX HapylieHuH Mp TpaBMaTuyeckux saboneBaHuAx TpeqcTaBua Ooubmy1w 
TPYAHOCTH NIT KAMHAINCTOB, HELOCTATOYHO BOOPYyKeHHBIX LAaHHBbIMH 110 ou 3H0- 
NOruH OObMMX DONymapuit romoBuoro Mosra. ‘leiictsutrenbuo, UCHOUB3yA 
aTu Janne, C. H. Jlapugenxos (1949) emor ynauno pacuim@popatTb MexaHnsMbl 
BOSHUKHOBCHUA HCTePMyeCKOH CUMUTOMATUKH B pe3syibTaTe TPaBMBI TOJOBHOTO 
MOara. 

Mur nocrapuan cBoei 3anaueii TpociequTh, B KAKMX KIMHNYeECKUX hopmMax 
MOryT Pa3sBUuBaTbCA HeBpOTHYECKMe HapymMeHNA Up opranNyeckux 3adoNe- 
BaNHAX TONOBHOTO MO3ra, IPH ero TpaBMaTHYeCKUX NOBpesKTeHHAX HM Dpu 
dHemanutax HW yeM OTUIWUATCA 3TH H€BpOTH4eCKHe HapyWeHHA OT TAKOBBIX 
Up HeBposax C UCHxOreHHOM aTHONOTHel. Ba 15 ner Mu oOcnreqoBanh 3Ha- 
THTCTHHOe KOMMYeCTBO OONLHEIX, OOHapyKUBAIOMUX HCBpoTuyeckne Hapy- 
MCHA MOCI€ 3aKPHITHX TpaBM yepena (oKon0 600) m nocze Tle pe HECEHHBIX 
asHiemanutos (60), saxonusmuxca 3B pasHBIX cTamMoHapax. Tlocnequue 
TPH Tota sTH OONBHHIe OCcobeHHO THaTeNbHO O6cHeNOBATUCh B cnx uaTpu- 
yeckolt KMHUKe JICIMM corpyaunxamn JI. WM. Ymaxonoii u B. WU. Kymre. 
Hamm na6apenns oTnocatca k NO3qHeMy HM OTAaqeHHOMY Tepvonam nocae 
TpaBMbI WH NocHre OcTporo Nepnoga ouNedamuta. 

VMsyyax kumnnyeckne KapTHHBI saboneBannii, BE3BAHHEIX  TpaBMoii 
POJIOBHOFO MO3ra, MBI BCTPeTHIM CHMIITOMaTHYecKHe BApHe2HTL, COOTBETCTBYIO- 
mue BCeM HeBpO3aM — HeBpacTeHHH, ucTepun M Ucnxactenun. 

Heppactennueckan dopma TPpaBMaTH4eCKOrO 3abO0TeBaHHA TONOBHOTO 
MOsra, TaK #Ke Kak HW UpH OHOMMeHHOM HeBpose, UpefictapleHa JByYMA 
BapWaHTaMM, COOTBETCTBYIOMIMMH BosbyquMOol u actrennuecKoil mopMaM 
HeBpacTeHHun. 

/\1A To yactu GonbHEIX, KOTOPHe OTHOCATCA K BOsbyAMMOMy Baplaury, 
Xa pakTepubl OOLlUHBIe HeBpacTeHu4yeckue 7KANOOH Ha OllyMlenHe ClapanBanua 
wepena, rO10BHY10 601b, KOTOPaA yCUIMBaeTCA UpM BCAKOI LOUNTKE cocpejlo- 
TOYHTh Ha 4weM-2M00 BHUMaHue. Ilosnmennaa YTOMJIA€MOCTb, CHMKeHHE Ta- 
MATH MU paboTocnocobHoctTn mematwr B pabote, SOIbHEIC peqko yepxuBaloTcs 
HOWOAry Ha OMHOM MecTe pabotn. Hounoit orgtx ne o6ecneunpaerca TPeBO?KHEIM 
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NOBePXHOCTHEIM CHOM C KODIMAPHLIMM CHOBUACHTAME. Hactpoenue HeycTonan- 
Boe, GCOMbUbIe PaskPaKUTeIbHB; CTAPAACh u36eraTb KOHQIMKTOB, YYBCTBYIOT 
ce6A TOCTOAHHO B HAaNpPAKCHHOM COCTOAHMM, YKAOHAIOTCAH OT pasroBOpoB. 
«He xouerca BUAeTS MHD, BCe pasqparkaeT», — 7KaOBAJICA OMMH U3 HX. Oueub 
peqko y HeKOTOpHX OO1bHDIX HaOMoNaloTcA a*@eKTHUBALe B3PLIBEI, COMpo- 
BOKMAWMNecH CyKeHHeM M 3aTeMHeHMeM CO3HAHMA, ITO AH HeBpacTeHHu 
HexapakTepHO, KOHe4HO, HM B KakolH cTeneHu. 

Boabane, OTHOCAMMecH K acTeHW4ueCKOMy BapHaHTy, TOKE cTpayaror 
TromOBHOH OombiO, HapymenHveM CHa HT. A., HO Ha HepsBblii Wan y HAX BBI- 
WBUraeTCA MOBLIMeHHAaA YTOMIAeMOCTb, CHMKeHHE paObotocnoco6HocTH, ma- 
MATH, HOHIKeHHOe, y HEKOTOPEIX Take yrHeTeHHoe HacTpoeHne. Bo3Mo?7K HE 
MBICIH O CaMOyOHifcTBe, HO MOMBITOK K OCyMecTBAeHHIO MHI He Ham aJH. 
B ovenb peaqKux CuyyaAx y CHIbHO aCTeHH3HpOBaHHbix OOAbHEIX BO3MO?KHEI 
IIpucTyNbl WaTOMOrMyecKOH COHMBOCTH, ToyqoOnbe Hapkouelcny, 

VUctepuyeckan gopma opraHiuecKoro ga60reBaHHA YTONOBHOTO MoO3ra 
mocue ero TpaBMBI BKUOUaeT B CeOA WOUTH BCIO M3BeCTHY!O M3 KIHHMKH HeB- 
po30B ucTepHuecKy!l0 CHMUTOMATHKY: PYHKUWOHAIbHBe HapalMun, WapesH, 
aHecTesuu, ClemoTy, riyxoTy, aPoHuw, rilyxoHeMoTy, runepkHHe3hl, ucTepu- 
yweckHe MpumaqKih UT. 7. MyHkKqHOHATbHH XapakTep BCeX 9THX CHMITOMOB 
IpOABAAeTCA He MeHee JeMOHCTpaTHBHO, TeM TIpH nepposax. Mut naOm0famn 
CHMNTOMEL, ananorM4unbe «actasHn-aba3uM», HallpuMep UpHu OrpaHHweHuAX 
J BIGKEHUM B KOHCIHOCTAX: 6o1bHOM Up BePTHKAIbHOM NOMOKEHHM TYAOBUOTA 
(cTroA WIM CHA) MOET NOAHATH Wied AMMb AO 90°, a B rOpH30HTaIbHOM 
womomenuu (sea) BAPyr OKa3sblBaeTCH CHOCOOHEIM IOJHATb 93TO Ke DIET 
nwa 180°, T. e. TOPMOKeHNe OKa3ZbIBatOCh UpMypodqeHHbIM JMUTb K ompeye- 
nemuomy Tomowenmo TyxoBuma. Jludo0 sTO Ke OrpanuqeHHe JIBUPKCHHA OO1b- 
HOll IpeofomesaeT, MaHMNyAMpyA C TAKeIBIM MAMOM, KOTOPHH emMy Hajyo 
MepetOHKUT H3 SOONbHOM PYKM B 3hOpoByh, wpoHecH Hay cBoel rom0BoH. 
Maoro anaOrmunitx MpUuMepoOB MO?7KHO UpHBecTH HW B OTHOMeHHH HapymeHun 
OCA3AHMA, 3PeHHA, CAyxa. 

MyHKWMonalbHand TayxonemoTa (cypOMyTH3M) Yale BCero pasBiBaeTCA 
Ip 3aKPWTHX TpaBMaxX TOOBHOTO MO3rA, MOJYYeHHEX B OOCTAaHOBKe BOMAEI. 
Ina oToit PopMEl XapakTepHa AMTCABHAA uppasnalud TOpMOKeHNA BOOT 
Mux WoNyulapwAx rouoBHOrO MO3ra, MpemATCTByONaA o6HYHOM KOMMeHCa- 
Mu aTOTO HefocTaTKa NOBLIMICHHHIM BHHUMAHHeM K oKpy?KalomemMy HM BBIpa- » 
SUTeNbHOCTHIO COOCTBEHHEIX BHEMHUX MpOABeHHH. Hanuportue, stTH OombHEe 
OOH THO BAH, HCMOTBHKHO CHAT, CMOTPAT MUMO coGecequuka MU NomyepKH- 
BaloT CBoe HeMOHHMaHie Ip BcAKOM OOpanieHun K HHM. 

B uctrepwuecckux UpHtaqkax, pasBuBMMxcA Tocwre TpaBMBE B OoeBon 
o6cTanoBKe, Hepeyqko K OOHUHOMy CyOpO/KHOMY pasOpacbipaHiio KOHed- 
HocTeil Ipi6aBiAeTcCA BHKPHKMBaHMe CCB KOM@H/P. 

Ilcuxactenuyeckad gopmMa tTpaBMaTHuecKoro za6o1eBaHHuA TouOBHOrO 
MO3ra BCTpedaeTcA perme [pyrHx HespoTMyecKux opm. IIpn nett na oOmem 
(oHe yTOMIACMOCTH, sa0HBYMBOCTH, CHIDKEHUA padoTocnocobuucTH ocobeHHO 
BLUIBHTalOTCA HaBASTHBLIe [BIKeCHHA, WOBTOpPeHMA C.TOB, HAaBAZUHBLIe COM- 
HeHHA (MpoBepKka 3aKPbITHIX mupepeit UT. 1.), CTpaxH Deper e310 B TpaMBae 
HIM Moe3sye, UMOXOHApuyecKne CTpaxu — Teper OCTAHOBKON cepaia, Npekpa- 
MeHvemM UMulepapeHuA, WoTepeH MOUM, Kata WT. A. Vuorna pcTpewaeTca 
MW CHMITOM HermloJHOTBhI Tle pesxKUBAHUM B BAe OllLymaemMon OONBHHIM TYCKIO- 
CTM BOCIpHATHA OKpy?Kalomero UH COOCTBeEHHEIX UYBCTB. 

K paccmMoTpeHibiM HeBpoTIdecKHM cbopMaM MBI CUunTaeM He00x ONMMBIM 
qobaBuTh Tpylny TpaBMaTHuecKHx sab6oneBanilit TONOBHOrTO MO3ra C HCHXO- 
WaTHYeCKMMH HapyuieHuamMu. OTHocAmMecaA K 9TOH rpylte So1bHbe xapak- 
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TepH3yloTCA Kpaliveit HeypaBHoOBeMeHHOCTLD, HecllepsKAHHOCThLIO, B3DPbIB- 
UaTOCTLIO peak, IPUBOAAMMX NX kK NOCTOAHHEM He€NPHATHOCTAM, CCOpam, 
arpeccupnoctn. Henncnimannuposannocts, Pa3sHy3faHHOCTh, BbIMOTaTeb- 
CTBO, MbAUCTBO — OCHOBHbIe yepTb HX WoBezeuuA. OTO ne memaer UM cun- 
TaTb CeOA OOpNaMH 3a CupanegxAUBocth, «(pee YUMX UpaBAy Baza», *KepTBaMU 
OropokpaTii3ama ut. a. Mnorue u3 Hux BXOANIM B COOpHyi rpynny «TpaBMma- 
THKOB», BONHA KOTOPLIX MpokaTusach Nocae BTopoit MHpOBOH BOHN. Onn 
TEppOpu3supoBatn padoTHNKOB amOysaTopuii, TpedyA K ceGe ocoboro oTHO- 
NCHA WH YCTpanBas TpOMKHe CKalasn. O6nr4ano ot GOombnEe ANG BEICKa- 
SLIBAIOT NeBpacTenHHuecKNe RaNo0Ob, un60 elle yale MpoABIAIOT uctTepuue- 
CKHE CIMIITOMBI. 

Bee sTH HeBpoTHyeckue U LcwxoMatTiHueckte HapyWleHHH TMpOABIAIOTCA 
Ha POHe CHMMTOMOB OpranmuecKoro TopasKenuA TONOBHOrO MO3ra. OnnaKo 
HEBPOTOTHTECKUE HaPyYWMeNNA BOTAAIeCHUOM Hepuoye Noce 3ak pBITLIX 4e pCliIno- 
MO3rOBBIX TpaBM XOTH H pasnoo00pasHb, HO Ne NOCTOANHKI. Hapsyy ¢ nosr- 
Ie€HHeM pe@IeKCOB, TPeMOPOM UM BereTaTUBHEIMIT paccTpolictpamu, na6st0- 
AAOMMIMUCH I pH WeBpOsax, HepefKO BCTpeyaloTcA acHMMeTpUN B Mine p- 
Banu THHEBHX MBIT (OcobeHio HocOo-ry6uBnIxX cKnanoK u yrs0B prta), 
H€PaBHOMCPHOCTh CYXOMUABHEIX PeCPAEKCOB HU [pyre CUMIUTOMBI He pe3kKHXx 
OpraHhyecKHx Hapymennu. CymcctBenhoe 3nayenne uMewr jaunpe dICKTPO- 
H MHeBMOIHVehatorpahun, WoKasniBaiomue Gonee un merce BLIPAKCHUbIe 
H3MeHeCHHA OHOdTeKTpPHVeCKO] aKTUBIIOCTH Wa pasHBIX yyuacTKax FOJOBHOTO 
MO3ra, ABIeCHHA aTpomun KopH Oonpmux HOAyMaphii UI UOAKOpKU, BO- 
MAHKY MO3sra MT. 1. Bupouem, quarnoctHyeckoe BHayeHue KasKOTO U3 He- 
PEMUCAEMHBIX IPH3HaKOB He OveHb yOelUTeNbHO, ONM Upuobperawr s3naue- 
Hie JIMMb B COBOKynuOcTH. 

Mbi cuntaem, 4TO HeBpoTMyeckue um nenxonatuyecnue COCTOAHMH MOryT 
OLITh IIpAMBIM CreqCTBHeM usH4yecKoil TpaBMEL TOuOBHOTO mMosra. Ienxo- 
rena OOyYCIOBNeCHHOCTA 3TO CUMUTOMATHKH IpH HeBpo3sax B JjaHHOM CJly- 
TaC BaMeHAeTCA OCHAOTAIOMIMM jelicTBHeM Na HepBITy1O CHCTeMy MexaHliyve- 
CKHNX ITOBpe+HKeHUIl, T. €. MaKTOPOM, HecpaBHeHHO O0Nee MOMLMHEIM, pu 
KOTOPOM CYMMAaluHl C BO3MO/KHEIMH OCTPHIMH UCHxXWuecCKUMH TOT pACeHHAMH 
B MOMCHT TPABMB HCIb3A NPHONCLIBAaTh CKOMbKO-HUOyAb CepbesHoe 3riaue- 
nie. B ACHEIX Cayyaax y cyOneKtTa, Ipexnye ne CTpayaBmero HEBpO30M, HEBpo- 
Mieckne — Hapymenit  HaywHalorcs Nocse ocrporo nepuojyja Tparma- 
THYCCKOrO 3a60NeBaHMA HM MOTYT NpopouKaTECA B OTNAaNeHNOM nepuone. 
Ecan oT Hapymenna HaynHawrTcs CHYCTA 3HAYNTeIBHBI Cpok Nocre TpaBMH, 
TIPUXOMUTCA [YMaTb O OOTbMeil 3aBMCHMOCTH Ux OT NCHXOreHUbX (baKTOPOB. 
Hasnute nespo3a unum mcuxonaTun 70 TPaBMBI TO3BONAeCT TOBOPUTh AMUIb. 
06 ocIOKHEHUH UnM ob6ocTpeHuNM sTUXx boNesHet TO, WeuCTBHeEM TpaBMBI 
Moara. 

(opmMbI HeBpoTHyuecKkx Hapymenui pH oOpranwueckux noppexqeHunx 
POAOBHOTO MO3ra, MO HAMM JAaHHLIM, Tak *ke Kak I Mp HeBposax, Haxo- 
AATCH B 3ABHCHMOCTH OT OcobelHOCTell TUNA BEICMeli HCPBHOM JCHTCAbHOCTH: 
pit ypaBHOBemeHHOCTH OOeHX CHTUaJIbHbIX CHCTeEM B pe3syJbTaTe TpaBMbI 
HCBPOTHYeCKHE HAaPYWeHNA PasBUBaIOTCA B HeBpacTenllyeckoit @opme, a pH 
mpeoOuasaHun WepRoit curnanbnoili cuctemp — B netepuueckoil gmopme. 
Iictxonatnyeckan CUMUTOMATHKAa OOBTUIIO pa3BlpaeTcH y mpeyctaputeseii 
OesyqepaRHOrO TiMa. OgnaKo pu TpaBMATHYeCKHX 38ad0TeCBAIMAX JTW Wpy- 
TMMIDE HC MMCIOT CTOUb KaTeropuueckoro sHayeliA, Kak Mp ucitxonaTuAx 
H Hpi WeBpozax: B HCKOTOPEIX CHyyanx Nocae TpaBMbI MO3ra HicTepwueckan 
CHMUTOMATHKA Pa3BHBaeTCA Y JO{CI, ypaBHOBeMeHIIbIX B OTHODICHHE ObeITx 
CHYHAIDUPIX CHCTCM, A TICHXONaTHUCCKHe Hapymelllsa MOryT pa3BipaTecs 
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y mone’ © ypaBHOBeINeHHIMM THIaMM BHIcMeH HepBHOM exATebHOCTH. 
Ilo-buquMOMy, OpraHiveckHe H3MeHeHHA TONOBHOrO MO3ra Dp ero TpaBMe 
HOTA MOryT CO3{aBaTb TAaKYIO HeypaBHOBeMeHHOCTh Me*KAY CHTHaTbHbIMM 
CucTeMaMH WM Me@Hyy HepBULIMM MponeccaMH B OONbIIMX NoNyWMapuAx, KO- 
TOpah ciocoOcTByeT Pa3BUTHIO COOTBETCTBYIOMIMX WaTONOTHYeCKUX COCTOA- 
HHI. 

Visyyad KaMHMYeCKHe KapTMHbl 3a00NeBAHMIi, BISBANNDIX pPasAMdHBIM 
sHIePauTAaMu, MBI, Tak #Ke Kak I Up TpaBMaTHyecKHx 3a00e@BAaHHAX, BCTpe- 
THI CUMUTOMATIMYeCKHe BAaPWAHTLI, COOTBETCTBYIONINe BCeEM HeBpoO3saM NW HNe- 
KOTOPLIM dopmMaM ucnxonatiit. B rpyiny WsyyaBmuxcA sadonueBaniit MBI 
BEJIOUNIH BIpPycHble BHWemaIMTH, UMelomMe oNMAeMiudeckoe paciipoctpa- 
Henne, — JeTapruueckhii HW KJemeBol, a TaKKe sHuedaihHThH, pPasBHBUHecA 
IPH HEKOTOPLIX HHPCKUMOHNIIX saboueBaHHAX,— PeBMATH3Me, CHIITHOM THe, 
Malapun, rpumne. B no3qHeM HepHoye OonesnM He BCerAa yaBaloch yTOr 
HUTh WpoucxowmyeHue aunedatuTa, XOTA HMCAHCh AOCTATONHBIE AOKAsaTeIb- 
CTBa CFO HaNHUHA WO WaHHLIM HEBPOAOTMGeCKOrO OOCMEAOBAHUA, UCCAELOBANHIO 
HMKBOpa WU WHeBMoaHTedasorpapun. 

Vis nespactenwueckux Hapymenuii Upu sTHX 3aboueBAHUAX yaINe BCerO 
BCTpeqaioTcA aCTeHWMYeCKMe COCTOAHMA: YTOMIACMOCTh, UCTOMACMOCTh IPH 
MauleliuiemM HalpAKeHIH BHUMAaHHA, yrHeTeHHOe HacTpoenne C BLIPasKeHHou 
aOWNbUOCTHIO PMOUMU, HEPCWMUTeEALHOCTh, PasTpaHuTeibHan cra6octTh. 

Vctepnueckne HapymenHua Kpaiine pasHooOpa3iinl. Boupupie TpedyrioT 
K ceOe COUYBCTBIA y OKpy?Kalomux, FoOuBawrTcd ocoboro BHUMAHHA K ce6e, 
UpCyBeMNUNBAaIOT CBOH HeMOMOTAaHMA, B MX MOBeAeHHM BEICTyMacT PUCOBKAa 
M Hapoulitad jemMoucTpaTuBnocTh. B page cayuaes HaOmoWaloTcHA Py HRIEHO- 
HaNbHbIe Napaswuun, alecTesuu, MyTH3M, Tayxota, NcTepiueckhe NpMnayKi. 
Irn KIMWWGeCKHe KapTHHB He UMeIOT IPH3HaKOB, pesKO I HOCTOAHHO OT- 
rpaHHuHBalwmlx WX OT TAaKOBLIX IIpH McTepWu, Tem He MeHee y GOUbHEIX 
C opraHWueckuM MopasxkenHem TromoBHOrO MO3sra yAaAeTCH MHOra OTMCTHTb 
MeHbUyI0 APKOCTL IMOUNONAIDHBIX peakKQMU, UX MHEPTHOCTh, MOHOTOHNOCTH, 
omHooOpasne, Me€HbIIYIO 34BUCHMOCTh HCTeCpHyeCKHXx HapyuleHHH OT TICHXxXO- 
reHHLIX PaKkTOPOB HW HX MeHbIUY!O FOCTYNHOCTh BHYWCHHIO. OTH OCcobeHHOCTH 
BHpaKeHb! Tem OonbMe, veM OoubMe BEIPAKeHb UPU3HAKH OpranilyecKoro 
WopaxkeHHA TONOBHOTO MO3ra. 

IleuxactentveckaA CUMMNTOMATHKA BBIABIACTCH B CHM7KCHUM YYBCTBOBAHIA 
peasbHoro MH B HaBABINBEIX cocToAHMAX. IlocneqHMe He MpeycTaBAAWT CHe- 
WHanbunx ocodennocreii. Torepa apkocTu BocnpHaTuit OnlBaeT OUeHb Me- 
MOHCTpaTHBHOll, y OOAbHBIX TYCKHeIoT BUeyaTIeHUA BHeminerO Mpa li co6- 
cTbennoro opranu3smMa. Hanpimep, Oo1bHaA 3aABIACT: «He uyscrByto cea, 
cBoit rosloc HaeT Kak OyATO H3 CTeHLI, KaK OyTO Wey B BOSTyXe. Her uys- 
cTBa TONOMA HM HacLIIeHHA, KaK OyATO BCe, ATO A EM, KYJa-TO MpOBAIHBaetca, 
Oxpy-Kalomlee MOTepANO peaTbHOCTh, BCe Kak B TYMaHe, BOKPYyL HT HKUSHID. 

Unorna y nereii, mopakenibix SHNe~aIHTOM, BOSHMKaCT Kpaline BO3- 
Oyneunoe COCTOALIC, OHM Wi MHHYTB He CUAAT CNOKOMHO, XBATAIOT OKPy- 
«alone WpeAMeTH, OpanATca, W1owT, Mapataortca. b WabuelmeM MOsKeT 
pasBUBATECA TCHXOMATOMOAOONOe CocTOAHHe, XapakTepHsyromleecs WaTo1O- 
THYCCKOL JZKUBOCTBIO, BOPOBCTBOM TIpHBAeKATeAbUDIX, a MHOra W HCHYARIDIX 
IpesMeTOB, KONDAUKTHOCTBIO © Pe3KHMM UpOsBICHIAMM arpecciBHocTH, 
rHMepceekcyastbUOCcThIO C NOJOBbIMH MH3aBpaleninAMM. 

Tak Ke Kak IIpH neppo3ax, HWeBpacTeHWuecKHe HM leTepiryeckie (Op MBI 
oNIChaNNTHYCCKNX Napywenitii ompesesmorcA BpoARMeNNDIM oco6enno- 
CTAMIL JIMWHOCTH — COOTBeETCTBYIOIMUIMH COOTHOMeHHAMM Me?KAy CHPHaJIb- 
Wim cucremami. Mit mwamepemHo we KacaeMcAd Bollpoca 0 MpemopOudHOM 
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npeoOsaqanun BTOpol cHrHasBHO cucTeMBI pW MCwxacTeHwyecKux Hapy- 
MCHHAX, TAK KaK B JeHCTBHTCIbHOCTH He BCTPeTHANCh C HUM He TONBKO up 
OpraHyeCKux 3a00eBaHNAX, HO H Upu NCHXacTeHwM, KOTOpPaA, NO Halo 
AAHHEIM, PasBUBaeTCA pH TI0O0M COOTHOWMeHHM Mey CUrHaAbHBIMM cucTe- 
MaMH. Brpowem, M ucTepwueckne Hapymennua pu onedanutrax, Tak me 
Kak 9TO OLINO CKa3aHO O TpaBMax MO3ra, MHOrNa MOryYT pa3BMBaTbCA y MO, 
HHKOTya He OOnapyKuBaBIUUXx OCcobenHOCTel XYQO7KECTBEHHOTO THMa. Oue- 
BUHO, 9HWePaiuTL, 1oA0OHO TpaBMatTuuecKkuM NOBpeHKeuMAM, WOcae ocTporo 
Heptofa OCTaBIANWT B TOJOBHOM MO3re 6omee “IM MeHee BLIpavKeHHEle Opra- 
HuwecKHe JepexTH (He rowopA 06 vkOnOMITYeCKOH opMe, Waromeii napKun- 
COHH3M), MoqzepsKuBaloMue ero ocnabmeHHOe COCTOAHHe, B CHIy Yero MOryT 
CO3WaBaTbCA CTaOHAbible M3MeCHEHUA IMGHOCTH Oo1bHOrO, CooTBeTCTBYyIOMINe 
TeM HAH HIBIM POPpMaM HeBpOTH4eCKHX Hapymennit u NICHXOMaTONOMOO HEX 
COCTOAHUH, 

OTaecTimBocTh opm HeBpoTmueckux HapymeHuli Upu oprannyecknx 
3a00neBaHHAX, WaBHO 3ameyeHHaA CTapLIMH KIMHUNMCTaMu (JlapmikeBuy, 
1917 — B orHomenna TpaBMaTuyecKux saboleBanuii, HM Ap.), TpeOyeT onn- 
CaHMA KIWHMYECKHX KapTHH B BHge opm opranmueckoro 3sa007eBaHHa, 
COOTBETCTBYIOMero CHMNTOMATHKe TOrO HM HHOrO HeBpo3a. Baexeune menee 
mudpepeniMpopanHHx NOHATHH, Kak «TpaBMaTHyeckad 9nMedanonatun», 
«mepeOpacTeHuA», HACKObBKO He cmocoOctByer pa3spa6oTKe Bompoca, oT HUX 
HeOOXOAUMO W36aBMTBCA, Kak OT NOHATHM, 3aCOpAIOMMX HayKy. 

3a NOcrkeqHHe TOM KAMHANUCTE BCe yale TOBOPAT O BO3MO*KHOCTH CO- 
TeTAHNA OpraHW4qeCcKUX HM PyNKWMOHAIbHEIX HapyweHuit B ONNMX UM Tex me 
KIMHMGeCKHX KapTunax Ooue3snei (Cayyescnuit, 1957, u mp.). Bosmomxuo, 
WTO TAA HeaBHero Mpomoro Takoe penienve BOMpoca MOMHRHO OEINO ON CUH- 
TaTb MpOrpeccHBHbIM, HO [IH HEIHEMHeTO BPeMeHM OHO 3alloayano0, Tak Kak 
CaM BOMpoc TeNepb DoAMeKAT yupasqnenn. Uccneqosanvamu massos- 
CKHX JadopaTOpHit WoKa3zaHo, ITO OAM HM Te 2Ke azn OomesHeHHOrO ocnab- 
neHHA padoTH Oonbmux Monymapuit romosHoro Mmosra MOTYT BLI3bIBATbCA 
PasHHIMH BpeAHbIMH areHTaMM, HauHHaA OT PyHKIUMOHAIbHBIX 6o0e3HeTBOp- 
HHX Uptemos (Deyopos, 1944) u rnongan 9KCTHPUAaNMAMH y4acTKOB MO3- 
roporo BemecTBa. Ecau B TOM HM Apyrom cay4anx Hapymaerca BHyTpelnee 
TOPMO*KCHHe, TO B HepBoM cilyyae 9TO ABIAeTCA BHeNIHUM IIpOABICHHeM 
PYHKOHOHATBHOTO, a BO BTOPOM CJlyyae — OpraHMyueckoro s3a60neBaHUA 
rowoBHoro Mosra. J'o se Camoe HM B OTHOMeHHM HeBpoTMYecKHXx Hapymenuit 
pH HeBpo3sax WH Mp OpranwueckHx 3a60NeBaHUAX TONOBHOTO MO3ra: 60Ne3- 
HeHIHH Upouecc HeIb3A ApoOuTh Ha pasHOpoMble cocTaBHEle yacTu. Hespo- 
THMeCCKHe HapyOleHHA B COCTaBe HeBPO30B ABNAIOTCA BHEMIHUMM MponBie- 
HHAMU OYHKUUOHAIbHOrO Gone3sueHHOrO mpolecca, a B COCTaBe Opranitueckoro 
3a00NeBaHHA ABAAIOTCH BHEMMUMU OpoaBnenuamu OpraHMyeckoro mponecca. 
B TOM MB ApyroM Cayyaax HeBpoTuYecKne HapymenHus OTpaskawT Ty cTeneHb 
HH TOT yposeHb, AO KOTOpOorO ocnabuena eATeNBHOCTh OONDbMIX Oy- 
Mapuil pa3sibimu Oo7esHeHHbIMM mpoueccamu, 4wem OObACHAeTCA 6ompm0e 
CXOACTBO IIpH H€3HaYATeIbHEX pa3sIMYMAX HeBpOTHUeCKHX Hapymenuil B co- 
CTaBe H€BpO30B MH OpraHvyecKux 3a6on7eBaHnit. 
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OBMEH HEKOTOPbIX MOC@MOPHbIX COEIMHEHUN 
B PA3JIMUHbIX CAOAX TOJOBHOPO MO3PA 


M. H. BAPAHOB 
(JlIaSopatopua OnoxuMun HepBHOM CHCTeMLI. B3anenyiomul —T. L. BuayMMiupos) 


B pa6ore u3y4anocb pactipefemenne B& pasIMYHEIX COAX rouOBHOTO 
Mo3ra TaKUX erko pactafatouyixca PocpopHLx coequnennit, Kak AT® u 
dochoKpeaTHH, MO HacTOAIMerO BPeMeHH B Takol dopme HccueqOBAaHNA He 
u3syyaBMIMxcH. OOMeH 9THX coemunennii, a KpomMe Toro H pochouHNDNDOB, 
acceqoBRancAH WO CKOpOCTH BHeApeHHA padwoakTUBHNOTO yz0Tona docdopa 
(P32) B yKa3aHHble BellecTBa, YTO WOSBONHET CyHUTb 00 WHTCHCHBHOCTH Ux 
OOHOBIeHHA. 


MetroyukKa 


Uccneqosannio Onn HoBeprHyTH COM YeTHpex 30H KOpH 6oIbLMMX DoNymapHi 
WM KOpH Mo37KeuKa OeJIbIX KDPHIC. 

PannoakTuBiiblit pochop BBOAUICA NOAKOAHO B BUAE ochata HaTpHA 13 pacueTa 1.5— 
2.5uCna 1 Pr Beca KMBOTHOLO. Yepes 17 waco’ FKUBOTHOE 3AMOPAKUBANOCh B 7KMAKOM KH 
cnopose (pH anasise KUCJOTOpacTBOpUMoH Ppakuuy) HAL obe3srnaBluBatoch (Ip Hc- 
cleOBaHHNH PocPoAHMmNAoB). | 

Bangy Toro 4TO MbI He Haulin padoT io olpeereniio WaOMAbHEIX MOcPOpHHIx coeku~ 
HeHHil B MAaALIX HaBecKax MO3TrOBOrO BCHICCTBA, mpeqBapMTeIbHO HaMH O6plla paspaboTana 
HOBaH CXeMa aHasiu3a, KOTOPaH ofpo6Ho onvcaha B npcabAy wel pabote (bapanos, 
1957). CyTb ee 3akmiouaeTcsA B TOM, 4TO ATA pasqeienuA NeopraunaccKoro dochopa, Poc- 
dokpearTina Ht AT® bl IpPMMCcHHAN, B3AB B OCHOBY MCTOR Bepen6sioma n Uchna (Beren- 
blum a. Chain, 1938), Tpa MWocacyoBaTenbHbe SKCTpAKIUIN B w306ytanom dochopa B BHAe 
hocopHoO-MOJHOACHOBLIX KNCHOT 13 OMHoOit H TO we MOPUNH TPUxXOpyKcyCcHuoro 9KCTPaKTa 
TKaNM, UpHueM 2-10 SKCTpaKUHIO MBI OCYIIeCTBAATM wlocse ruppornsa PocmokpeaTuna, 
qa 3-10 — Mocne rugqpotu3sa ATO. 

Ilo cpaBHeHiio © McTOAOM OcanKqeHhA MeTOL IKCTPAaKILM HMceT Henhit pA shaqitTedb- 
HHIX WpenMywecTB, KOTOpHIe FemaloT CLro ocobeiHo ICHHBIM pH paboTe C MaJbIMH KOJH- 
uecTBaMN MaTeplada. ONO H3 HUX sakowacTca B MeHbINeH HoTepe BelkccTBa, UTO YACTO 
HWaOWOLAacTcH B YCJOBMAX MUKpoOaatH3a B pesyTbhTAaTe nenoocakycnnaA. Jipyroe MpenmMy- 
IICCTBO COCTOHT B BO3MO7KHOCTH H30C7KATh OUMOKU Ip OMpeyccauN yAecAbunoll aAKTHBHOCTH 
cocanucnnit, Omm6Ka MoKeT MMCTb MeCTO B pesyAbTAaTe garpAsHeniA pasHOakTHBHbIMN 
BCIICCTBAMH OCaaKa, MOAYYeHNOTO Mp OCaKACHITH olpepesAeMOro COCAMHCHHA U3 pacTBopa 
(Ennor a. Rosenberg, 1952). DocHonUNnNALL UccAeAOBAaAINCh B OTC bHON CCPHH OMWBITOB. 
BuqecHHe JHTHZOB N83 TKAHH WpOW3BOAHT0Ch MO MeTORY Monbua un coTpyaAuHNKoB (Folch 
a. oth., 1951) ¢ NeCKOTOPLIMH H3MCHeCHHAMH, CBASAHHEIME B OCHOBHOM G YCJOBHAMYW MHKPo- 
ananu3a. [locate cKUTaHiA XOpoopMsoro SKCTpakTa CO CMCEHIO cepHoll MW a3s0THOM KHCHOT 
OCYUICCTBAANACh SKCTPAaKLWNA MUU Cpas3OBAHHOrG hochopa ocPounmnfzoB U3 pacTBopa 
B W306yTaHoa B Buse ocopHo-MOTHOACHOBLIX KHCJIOT. Heoprannucckili dochop TKaHH 
TAaKKe IKCTParMpoBaIcA U3 TPHXIOPYKCYCHOrO okcTpakTa, WouyyeHLoro 3 ocTaTKa TKANA 
occ H3BIeVeHHA AMM LOB. : 

B ns06yTavoOBLIX BKCTpakTaXx ochop ompexeisAscH WO MCTOAY Maptuna u jloTn 
(Martin a. Doty, 1949) © NoMon{phio MuKpoKOJopuMeTpa KOJI-02 UpH anarnse KUCJIOTO- 
pacTBOpNMOil (paki H_ C MOMOLKbIO D9IK-M upn uccnefoBannn ocPosmunios. Has 


uv 


pa3sBNTHA OKpacKIL K mpo6am obaBIANCA KUCIEH 9TAHON HW BOAHBIT pacTBop xJOpHcToro 
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o0Ba. PagnoakTuBHocTh 1po6 u3sMepAnach Ha TOPNOBOM CueTYHKe Doce oupexenenua oc- 
dopa. Iocnoiino ananu3zupopanuc, WeTHPe 30H KOPH OONbIHX HoAyuapuii (puc. 1): 
3PHTeCAbIaA, COMaTO-CCHCopHad 1-A, [BUraTedbuasd, CyXoBan (BMecTe © CoMaTHYccKOl 2-i1). 
B KavKOM CJly4ae, Hagan oT MOBEPXHOCTH KOpbI OoNbWOrO MO3ra, IpHroToRAANUCch 
4 cpe3a, TomMHol 0.45 mM Kann. B pesyibTate cpe3anach UCKINOYWMTeTLHO Kopa MOsra 
M, Kak WpaBnto, WoAHOCTHIO. TombkKo 4-ii cpe3 3puTCAbHOi 30HH BKTIOUAN u 6enOe BCII€CTBO. 
Haunaa oT HoBepxHocTH Kop MOS7KedKa, TAaKKE IPHTOTOBIATOCh 4 cpesa. B atom cay- 
‘wac Hepple 2 cpe3sa coxepskaau cepoe BemectRo, 3-if BKIIOUAN TakKKe MH Oeloe BeLleCcTBO, 
a 4-il COCTOAA UCKIIOUNTeABHO 43 6eNOrO BCUICCTBA. 

HoygpoG6uue nccaeqonanua, popefenubie Cioruta (Sugita, 1917), noKasann, aro Kopa 
OoNLUINX ToAymMapuit Gemx KpbIC YBCIMYNBACTCA B TOMMY AWW AO oOlpexcuecHnoro 
BOSpacta *KUBOTHOO (20 AHeli) H UTO, C Apyroi cropouu, MH UBUY abuble Pa3sM4HA B TOI- 
He KOpbI MO3ra M ee CHOCB TIO pa3qH4HEIM 
30HaM He BeEIMKM. ITO 1O3BONNMO Cloruta Ha- 
YepTHTh paspe3bl KOPHI TOOBHOrO MO3ra, HO 
KOTOPbIM MO?KHO YCTAaHOBHTL TOUIMHY oT- 
ACIbHBIX €€ COB B Kak OH 30He. Ha mpuBo- 
WUMBIX HWKeE PHCYHKAaX, HapAAy c yRanenuem 
Cpc30B OT MOBCpXHOCTH, OTMC¥aeTCA TakKe, 
Kakhe COM KOpbhl MO3ra BXOMAT B HEX. 
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comomuyecKan 2 PesyabtTatbi OnbITOB 


J\ 1H B3ATHH MaIHIX Hapecok TRAHH 

Puc. 1. J narpamma KOphl YouOBHOrTO Cpe3khl IIPHrOTOBNANNCh Ha 3aMOpa- 

mca? HDBICRE, JlaTepanbaan HpockKus  saKMBalIOMeM MUKpoTome. B OnBITAaXx, 

(Pope, 1952). rye akadM3upoBaluch NaOHAbUHe oc- 

opuble coeqMHenuH, WA WpeoTBpa- 

CHM paciana MOCeqHMX Ip peske 3aMOpoO7KeHHBIit MOBT IIpeqBa pUTeIbHO 
PUKCHpOBaAICA B OXxNaKReHHOIt cuecn aleTOHa C 9TAHO-IOM. 

Mis puc. 2 suguo, uro takaa oOpa6oTKa He CKa3hiBaeTCA Ha cofepkaHin 

MW YACIbHBIX AKTHBHOCTAX UCCeqOBAHHEIX COeIMHeHU Kak B CepoM, Tak 
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Puc. 2. Comepskaune (1) 1 yqRembnaa aKTHBHOCTh (6) Heopranngeckoro oc- 
opa (1), dochoxpearuna (2) 1 AT® (3) B cepom (/) 1 6enom (2) Bemect- 
Bax TOJOBHOFO MOsra GebIX KpHC. 


Saumpuxosannne cmosab6uxu — HeEPUKCHpoOBaHHaA, vepnwe — @uUKCHpOBAHHaA TKAHb. 


4 8 Oe10M BemecTBax. B manHom Cyyae Cpe3bhl He MpHToTOBIANNCh, a uc- 
CT€AOBAIHCh KYCOUKH MOBrOBOrO BeMecTBa, Kak PUKCHpOBaHHle, Tak 1 He- 
pukcupopanutie. IIpu stom pachaga aOWIbHBIX COeqMHeEHMA MpaktTugeckH 
He HaOsOWan0cb. 

B oTux ombirax uccaeqoBanncn yuacTKH KOpbl TONOBHOTO Mosra (cepoe 
BeIeCTBO) U Oen0e BeMecTBO, pactionoxKeHHoe HellocpelcTBeHHO DOA Kopoit 
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mo3ra Mau “3 o6nacTu Baponnesa Mocta. PasiM4aA OKasaIMCh HesHaIMTeIb- 
HHIMM, HO CTaTHCTM¥eCKM WOCTOBepHBIMH. Tak, M0 CpaBHeHHio C CephIM Be- 
eCTBOM B Oe0M BellecTBe BeTHYMHAa Yy]eIBHEIX AKTMBHOCTeH coeqHHeHHi 
Okazanach HwKe Ha 20—25% (qua Heopranuueckoro dochopa P<0.02, ana 
dochoxpeatuna u ATO P<0.01), conepanne dochokpeaTHva HuKe Ha 27% 
(P<0.01), a cogepxanue AT@ — sums na 17% (P<0.05). 

B conepannu Heoprannueckoro dochopa pasiu4HH He HaOwioWaercs. 
Tor akT, uTO PUKCaNMA He CKa3HIBaeTCA paBHHIM 0Opa30M Kak Ha MaJOMHe- 


si % x 
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Puc. 3. Cofepsxanne neopranuycckoro docopa (1), hochoxpeatnna (2) u AT® (3) B clOAXx 
KOPBL MO3KCUKA MH HeKOTOPHX 30Nax Kopbhl GOOMbIINX NoTyWapHit. 


a— MosKetoK; 6 — BSpuTeCIBHAaA, @ — COMaTHNeCKaA CeHCOpHan i, 2— UsuratenbHan, 0 — ciyxopan 
SOHbI KOpbl Mo3ra. IIo ocu adcyucc: ceepxy — HOMepa CJIOEB KOpbl, 6. 6. — 6enoe BeuLeCTBO; cHusy — Pac- 
CTOHHHe OT HOBepXHOCTH B MM. 


JMHUBMpOBAIIHHIX yuacTKax MO3ra (cepoe BellecTBO), TaK M Ha CHIbHOMHe- 
AMHU3HpOBAaHHEIx (Gemoe BellecTBO), HMeeT 6oubmI0e BHayeHve, TaK Kak 
VCCIeOBAaHHble CON KOpbI OOUbIIHX MOTyMapul MW MO3KeUKA OTIM4alOTCH 
MexKy coool M0 COmepKaHHIO MHCIMHU3HPOBaHHbIX BOJOKOH. 

PesyaptaTs Tocnoiinoro aHatM3a Koph OOAbMMX DoOTymapui MW Moa- 
KeuKa UpelcTaBenLt Ha puc. 3, 4 MO, Ha KOTOPEX IIpMBeeubI Cpequue aH- 
HLIe 13 pAjla OMBITOB. AOTA UpH UccHefoBaHUH KHCIOTOpacTBOpHMOH dpak- 
WH pe3sy1bTATh OTACIbAHX OMLITOB YaCTO AOBOMbHO 3HAYUTeIbHO OTAHYAIUCh 
10 AOCOAIOTHBIM BeJINUMHAaM, PasTHUNA MesKy CIOAMH, OTMeUaeMBbIe HIKE, 
HOBTOPANCh OT OMLITAa K ONLITY, UTO HO3BOAMO OTpanMUlNTLeA 6—7 onbitamMu 
ana Kawgoit sonn. Pesyabrater ananusa ochotMnuoB KOpbl OO bUINX 
nomywapuit (10 omprros Waa Kayo m3 2 HccaeqOBaHHbIX 30H) ObIIH NOX- 
BepruyTht craTucTHueckoil oOOpaborKe. V3 puc. 3 caefyeT, UTO BO BCeX 30TIax 
KOPH MO3ra COepKaHiie H3yYeHHBIX CoeMHeHHM B CpeHeM OMHAKOBO. 
Tak, B KaskqOll 30He WIA HeopranHyecKoro docmopa OHO COCTABMACT 15 mr%, 
qua ochokpeatuna — 8.5 mr% u gua ATO — 17 mr%, 470 cormacyeTcr 
© AuTepaTyPpHEIMM FanuHIMM DA OonbMMx NOTymapuh B Wer0OM (Klein a. 
Olsen, 1947, Ianor u ['pomosa, 1904). Uckatouenne coctaBiaeT AburaTerb- 
Ha 30Ha, rie OOHapy#xBaeTcA Oonee BLICOKOe CogepxKaHne AabuAbHOrO 
gdochopa AT, cocrasasiomee B CpeqHem 20 mr%. Heopranuyeckoro dochpopa 
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nu AT®@ B mMoaKeuKe HailqeHO TakOe 7K KONMYECTBO, FTO HB KOope 607bmux 
HOuyuWapun, 00 KONNYeCTBy xe Pocpokpeatnua (B cpequem 15 mr%) ou 3Ha- 
YITeEABHO NpCBOCXOANT KOpy Oombmoro mosra. 

Coyepkanue Makpoopruvecknx coequnennii (ATD wu _ gochorpeatun) 
BO BHYTpenuuX COAX MpHmMepuo na 7 Mr% P, T. e. na 30%, nike, YeM B Ha- 
pykubx. B spitenbioii 30ne, a TaKsKe WB MOSKeYUKeE BTA Pasa 3NayNTeNbUNO 
MeHbue; B Oe1OM BelllecTBe 3pHTCHbHOM 30HLI AH MO3*KeuKA OTMeYaeTCH OT- 
HOCHTe€IbHO BbICOKOe COepHRaHHe yKasaHHbIx CoeqMHeEHNH, 00 BeHUNHe 
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Puc. 4. YqetbHan akTHBHOCTS HeopraHuyccKoro dociopa, dochokpeatuna u AT® B cnonx 
KOPH MO3#KeUKa HM HEKOTOPHIX 30H KOPH! OOLMMX DoOMymapnii. 


OGOozaueHnaA Te Ke, ITO Ha pue. 3. 


MaiO OTIMYaloOMeecH OT TaKOBOTO B cepom BeulecTBe. Ilocnoiinne pasnn4unA 
B COMepHKAHUH HeOpranhaeckoro mochopa Kak B UCCHEOBAHHEIX 30HaX KODE 
MO3ra, TaK H B MO3;Ke4Ke HE3HayUTeJbIhI. 

Rak BugHo u3 pic. 4, yqenbuble aKTHBHOCTH HeoprannyecKoro ocdopa, 
dochokpeatuna uw JaOuubuoro dochopa ATO Bb KasKTOM M3 H3y4eHHBIX CT0eB 
KOpPbhI MO3ra H B MO3?KeUKe UPAKTHYeECKH paBHLI Mery cobvil. Ito obbac- 
HHe€TCA TEM, UTO OHH CBAZAHEI NocpesCcTBoM ObIcTpO MpoTeKalomlx OOMeHHEIX 
peaknuit (Klein a. Olsen, 1947; Buaaumupos u PyGenn, 1954). Sons KopH 
MO3ra MaJIO Ppa3sJM4aIOTCA 10 CPpCXHHM 3HaYeHHAM YJebULIX AKTUBHOCTeH 
UCCNeOBAHHEIX CcoeyuneHHli. B mMo3seuke we BTM COeXUHEBHA UMeIOT He- 
CKOALKO Oomee BEICOKYIO y\ebHy!0 AKTUBHOCTb, YeM B KOpe OoMbMUX HoMy- 
mapui. 

Kak Bo BCeX 30HaX KOPLI TONOBHOTO MO3ra, Tak M B MO3?KeUKe, Habm10- 
WaeTcH MafeHlie yRebHO AKTUBHOCTH MCCeqoBaHHLIX COoeAMHeHUi M0 Mepe 
yaanenia oT HoBepxHoctu Mosra. Ilpu stom B CcomaTo-cencopHoil u cnyxoBoii 
30HaX OTMeYaeTCH MeHbINAA pasHuia Me?sKy HapyoKHLIMH MW BHYTpeHHUMH 
CIOAMH B OTHOMeHHH BeIMYHHEE yeIbHOM AKTUBUOCTH. ONLITHI, B KOTOpEIX 
OUpeMeNANIOCh sarpxAsHenlie Mo3sroBolt TKAaHU Oonee aKkTMBHOM KPOBbIO, O- 
Ka3aJlH, 4TO ITO pasMuve MEK] Y BHYTPCHHUMH MW Hapy?KHLIMU CIOAMM Heb3A 
OObACHUTL Sombmeli MpuMecbilo KpoBM K MocseqHUM (Bapauos, 1957). 

Ha pic. 0 npescTaBJeHb pe3yAbTaTH anasusa CyMMapHBIX PochoAMNHAOB. 
OTHOcHTenbHaH yelbHad aKTMBHOCTS MocomMNMAOB, UpuBeennan Ha rpa- 
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uke, ABIHeTCH OTHOMeHHeEM MX YACNbHOM AKTHBHOCTH K YesbHOW AaKTIB- 
HOCTH HeopraHHyeckoro dochopa MH xapakTepH3yeT CKOPOCTh HX oOHOBIeHHA. 

V3 nprpefxeHHnix JaHHEIX BUHO, 4YTO MO CosepHKaHUto ocho HTH OB 
Me;Ky 30HAMM KOpbl MO3Ta HM MO3KEUKOM PasIMIH He HaOmtonaetca. B cepom 
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Puc. 5. Cofepsxanne (/) 1 OTHOCHTeIbHAaA YAeCIbHaAd aKTMBHOCTH (2) 
ochounnuf0B B CHOAX HEKOTOPHIX 30H KOPbI TOMOBHOrO MOBTAa B 
COAX MO37#KeUKA MB OeJIOM BellecTBe FOJIOBHOrO MOsra. 


a — ysnraTelbHan, 6 — CJIYXOBaA S30HbI KOpbr MO3ra;, @ — MO3KETOK, 2 — 

TpoponAuwwe MyTH Trososyoro mosra. [To ocu opdunam — OTHOCHTCJIbHaA 

YielbHaA AKTMBHOCTD (ctesa) HW ComepKaHne mocmonunnyos (cnpaea). Octasib- 
Hbie O603HaYeHMA Te Ke, UTO HA PHC. 3 


BellecTBe OOHapy?KeHo B cpefnem 170 mr% P dochonunuypos, a B Oenom — 
980 mr%, uTO CormacyeTcA © 1MTepaTypHbIMM JanHLMH (Kpeuc, 1956). Cro- 
pocTbh OOHOBAeHUA PochoMMMUAOB OKa3zalach HanOolbiiel B Kope Mos7Keuka 
(17.5%), Hanee CrelyoT 30HbI Kopp Oombmux Momymapuii (B cpeqHeM 12.5°%o) 
uo 3atem — Oenoe BemecTBo (8.5%). Hak BuyqHO M3 rpadiKa, Cpe3bl KOpbi 
OoNbUINX ToLyMapHi, BKIOUaIOMMe 5-it cnol ee (2-i1 cpe3 CiyXxOBOll 30HLI, 


SHauvenna P, nomyvenmpre up craTHCcTHUeCKOM OOpaoOoTKe pesy.1LbTaTOB 
HCCIELOBAHHA POCHOAMNA;OB B paaIUbIX CpesaX KOPbI OOJhMUX 

















HOJy Wa puw 
JEBuraTedbHan 80Ha Cay XoBalt 30HA 
CpanHipaeMbple Cpe3bl OTHOCIITEJIb- | OTHOCHTeb- 
coe pHmaHite HaH YileJIbHasl comrepmaHite Hisl YROTIbHAA 
AKTIUBHOCTb URTUBHOCTb 
2- ii, 1-1 « . ° . ° . Ile LOCTO- < 0.05 He JOCTO- < 0.02 
Bepuio. BepHo. 
2-H, 4M. ee < 0.05 < 0.01 < OM < 0.01 
3-H, I-mo. ....). |)6He joeto- < 0.05 He jrocto- | He jocto- 
Beplio. Be plo. BepHo. 
O-M, AN eB) GS esas < 0.01 << O.02 < 0.05 < 0.05 
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2-ii uw 3-it — _BMraTenbHOii 30HHI), a TakKoxe 2-i1 cpes Mos>KeTKa, colepmallni 
raHrAHO3sHEIH H rpanyApHpit COM ero KOpH, XapaKTepH3yIOTCH MO CpaB- 
HeHMIO C JIPyrHMM cpe3szamMM Ooee HU3KMM COJepKaHnem Hu Oomee BEICOKOK 
BeIUYMHOH OTHOCHTeNbHOH YyeIbHOM akTUBHOcTH docdouununos. Cratu- 
cTH4ecKad OOpadoTKa JaHHEIX AAA OOe€CMX 30H KOPHI MO3ra MoKa3asla MocTO- 
BePpHOCTh HaOsOMaeMBIX pasuMuui (cM. Ta6mumy). 


OGcyxyeHne pesyipTaToB 


Ropa 6o0nbmux mnonymapuii —croKHOe 10 CTpyKType oOpasoBanne, 
BKJOUaIOIMee Kak Tea HePBHEIX KeTOK M NepeleTeHue Hx OTpocTKos (eH- 
APHTOB, aKCOHOB), TaK WM aaeMeHTH rawM. 35—45% o6bema ee s3anumae>r 
BHCKcTouNad dasa (Lowry a. oth., 1954), mpu stom mpumepHo 7°) o6bema 
KOpbI MO3ra IputxoqMTcA Ha ramio. Ha ueliponnt, cueqoBaTenbHo, mpnxo- 
mutca Oombite 50% o6bemMa, m3 KoTOpHX TombKo 4—5% 3aHuMalwT Tena 
H€PBHBIX KI€TOK, a OCTAIbHbIe 40% — cHomHOe NepenmeTenue eHApUTOB 
H akconos (Pope, 1955b; Kpenc, 1956). Ws storo npubnusuten_uoro pacueta 
BUHO, KakaH Oonbmad Donn oObeMa KOpbl rOMOBHOTO Mo3ra IpuxoxutTca 
a OTPOCTKH HePBHBIX KICTOK, U3 Yero ACHO, UTO UX OMA B OOMeHE KOp- 
KOBBIX CI0eCB DomKHa OBITh HanOonee 3BHAaUuTeNbHONL. 

ITO no3BonHI0 Jloypa uM coTpyqHuKam (Lowry a. oth., 1954), o6napy- 
HUBITHM OCHS BHICOKYIO HHTCHCHBHOCTh OOMeHa B DeHApUTax, MpHuiiTH K BBI- 
BOHY, UTO OCHOBHYW ou!0 OOMeHA MOSFOBOM TKAHM COCTaBIAeT UMeCHHO OOMeH 
AciAputos. OOnapymRennoe HaMM Nafenve BeMYMHE yebHOo aKTUBHOCTH 
H COdepKaHHA MAKPOSPrHyecKHX Coe MHEHUIi MO Mepe y/aseHuA OT NOBepx- 
HOCTH MO3ra OTpasaeT Tepexo OT cC0eB, COsepKallMX B OCHOBHOI mMacce 
ACHAPHTLI, K CIOAM, COJepHKallMM aKCOHEI. ITO cormacyeTca c Tem akToM, 
4TO AKTHBHOCTh OONBIIMHCTBA U3 HCCeOBAaHHEIX PepMeHToOB (OKUCAUTeENDIELX, 
riuKoIMTHYecKkux, ATM wT. 4.) Take yMeHbmaeTca c yAaleHHemM OT Il0- 
BCpXHOCTH HW30KopTeKca (Pope, 1955a). 

OcoOnlii WHTepec BHI3EIBaeT TOT PakT, 4TO CKOpOCTL oOHOBMeHHA cocdo- 
JUMAZOB B Cpesax KOpPbl MO3ra, COMepHallx o-if cuoil, HB Cpese Mo3;KeUKa, 
cofepsKaleM TauravOsHbI WM TpaHyWApHblii COM, BEITIe, 4eM B pyrux 
Cpe3ax 9TNX yuacTKOB Mosra. HaeTounpiit coctaB 5-ro cnon Kopu GombmmMx 
HOTyMapwil OTAWGEH OT COCTaBa APyrMx ee CloeB Kak B Kav¥eCTReHHOM, Tak 
HB KOJMYeCTBEHHOM OTHOIWeHHH. C OfHO CTOpOHEI, 3qech HaxomuTca upi- 
MepHo B 1.7 pasa Oonbule KeTOK, 4eM B HapyKHEIX COAX (Robins a. oth., 
1956), a © apyrol — OCHOBHY1IO MacCy MX COCTABIAIOT NipaMuAuble KNeTKH, 
ABAAIOUMUCCA OFHHM H3 OCHOBIBIX K€TOUHLIX OOpaszoBallMii KOPLI TOMOBHOTO 
Mosra. Bxoygauie Bo 2-it cpes Mo37KeuKa FaHraMositprit Wu rpavyIApPHLIM COU 
COepKaT OCHOBIYIO MACCY KJeTOUHDIX Te KOPEl MosKedKa. Cueyyer yuects, 
ITO KA€TOUNbIe Tela 3aHuMaloT He Oombme 10% o6bemMa yKasaHHIIX coeB. 
Takum o6pazom, dpakyua hochoruMmMyOB, BXOMAMAA BCOCTAB KILETOK, OKA 
OTIHYATLCA OUCHb HHTeCHCHBHBIM OOMeHOM. 

Buaciieno, ato B oOmMene dochouumMoB OCHOBIIYIO pOIb UrpaeT oKCIe- 
une. Tak, QA BKIOUeHIA paywoakTHBHOrO cbochopa B HX COCTaB HYyKHEI 
YCHOBUA, HeOOXOAMMBEIe WIA HOPMaJIbHOrO poTeKaHWA OKMCHMTeRbDUBIX 
mponeccos (Strickland, 1954). Bechma BeposxTHo, uro HHTeHCHBHO oOMeHTI- 
BalowaAncA PpakuuA PocmoAMMMAOB NOKaNWU30BaHA B MHTOXOHJIPHAX KeTOK, 
XapakKTepH3YOMNNXCH, HAPALY C OUCH BHICOKOM AKTMBHOCTbHIO OKHCAHTeCAbUBIX 


ePpMeHTOB H MHTCHCHBHDIM dochopuANpoBaHueM, 3HaduTebHDIM cojepsKa- 
nuem ochouunuyos (Abood a. oth., 1952). 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


Obmen Gochopnoix coedunenuli 6 PAGAUUNIX CACORE MOs2a 307 





M3 autTepaTypbl W3BeCTHO, 4TO B TeslaxX KIe€TOK 10 CpaBHeHH1O C J pyrumMu 
o6pa3s0BaHHAMM OTMedaeTCA, KpoMe Toro, Oolee HHTeEHCHBHEI OOMeH OemKOB. 
Tak, C OHOM CTOPOHH, B HMX HaOstofqaeTcA Oonee BLICOKAA AKTUBHOCTL 
pepMeHToB OexkoBoro oOmeHa (Pope, 1955a), a c apyroit — 6onee akTHBHOe 
BKIIIO“UeHHe payMoaKkTHUBHOorO dochopa B cocTaB 6eKOB, Kak 9TO OHNO 0- 
KasaHo X. A. Tenenem npu noMomM MeToyla pagvoaBTorpadun. B HacTosmee 
BPeMA BHIACHACTCA, UTO JIMMMAHO-GeNKOBHII OOMeH CBA3aH C PYHKIMOHAIbHEIM 
COCTOAHMeM HepBHOoH cuctempr (Kpenc, 1956; Baanumupos, 1957). bomee 
BLICOKY!IO HHTCHCHBHOCTh JIMMMHO-OenKOBOrO OOMeHA B TeaxX KAeTOK MOMKHO, 
BHIMMO, pacCMaTpHBaTb Kak OHO M3 WOKasaTeIbCTB WpaBMIbHOCTH MHeHHA 
VM. U1. Wasnosa, ro uMeHHO KNeTKM KOPbI TONOBHOTO MO3ara, a He UX OTPOCTKH 
M CHHAalICh ABIAIOTCA ICHTpasIbHbIM MeCTOM, Te OCYINeCTBIAWTCH ONOXMMHA- 
ygecKkHe Ipomecch, COCTaBAAIOMMe OCHOBY BBICIHIell HePpBHOM WeATeLHOCTH. 

PesyibTaTbLI MocnoiHOTO CpaBHeHWA pa3sIM4HEIxX 30H kopbr 6Oombmo0ro 
MO3ra 10 COJepKalHio HM HO HHTCHCHBHOCTH BKIIOUeHHA (bocdopa B CocTaB 
MCCICOBAHHLIX COeCHHHEHHI CBHeTeEIbCTBYIOT O IIPUMepHOH paBHOTenHocTH 
KOPKOBHIX 30H B OTHOMeHHH OOMeHa HeOopraHuyecKoro dochopa, PocPoK pea- 
tuna, AT@ un dochounnizos. Moakeiok, B YaCTHOCTH ero Kopa, OTMM4aeTCA 
OT KOpH OONbUIMX Towymapnii OOnbmMM CoyepskaHnem dochokpeatuna, 
6omee BEICOKOI CKOpOCTbIo OOHOBNeHHA dochornuuzoB uM Goree BLICOKUM 
ypoBHeM yeNbHoW aKTHBHOCTH HeopraHnyeckoro dochopa HW Makpoopruyeckux 
coequHennit. Haim jaHibie 0 BLICOKOM MHTeCHCHBHOCTH oOMeHa B TKAHM MO3- 
wHeIKa COrmacyioTcA C LeNbIM PANOM MMeIOWIMXCA B JUTepatType (Dixon a. 
Meyer, 1936; Kpenc u corp., 1954). 

benoe BenjecTBO OOJIBIUMX NOUywapnl, MpOBOAAMMX Wyte Bapomwnena 
MOCTa H MO3?Ke4UKAa XapaKTepM3yeTCA BbICOKUM CojlepKaHueM MaKpoopri- 
GeCKHX COeHHEHITI, BBICOKHMM yeIbHEIMM AKTHBHOCTAMIM MX MH WHTCHCHBHBIM 
o6HoBIeHNemM dochouuniAzoB. Bce sTH BeIM4MHEI MeHbIMe, 4eM B CePOM Be- 
mecTBe, HO He CTOAb 3HaulTenbHO. Bpaya am MoowRKHO Mpesqnodarath, 4TO HH 
TCHCHBHUBUT OOMeH Oenoro BeneCTBAa CBH3aH JIMib C IplHcyTCTBHeM B HeM 
TAWANbHLIX IJICMeCHTOB, 3aHMMaOIx Mb oKOTO 2% ob6bemMa, IBaHHOB- 
CKUX KJIeTOK H HekoTopplxX Apyrux obOpasoBannit. Takum oOpa3o0m, Wallin 
WaHHble MOLTBepsKAalwT MHeHHe HeKoTopnx aBTopos (Lowry a. oth., 1954) 
0 TOM, UTO MHCMHH akTHBHO OO6HOBAAeTCA. Bo3MO7KHO, YTO ero OOMEH! CBA3aH 
€ Mpoweccom HepBuoro mpopeseHs, 


BprBojtor 


1. Bo Beex liccreqoBaniubix 30Hax kopbr SombmIMx Wosywapnit 1 B MO3- 
meUKe OTMeYaeTCH Tasenie CosepHaHnA WH YeNbHOI AKTHBHOCTH MaKpo- 
IPrHYeCKHX COCUHCHHH TO Mepe yaseHHA OT MOBEPXHOCTH Moara. 

2. Caroll MO3TOBOI KOphl H Mo3;+KedKa, XapaKTepHbIM OOpa3z0BaHuem KoO- 
TOPLIX ABJIAHOTCA Tela NCPBHLIX KICTOK, OTMMYAIOTCA OT [Apyrux cmoeB Goce 
BLICOKOH CKOPOCTbIO OONOBIeCHNA HM MeHbINUM coxepsKanHvem ocPouHUHAOB. 

3. OTenbHble 30HbI KOPhI TOMOBHOFO MO3ra CXOHbI MO CoyeprKaHitio Heop- 
ranuyeckoro docdopa, dociokpeatuHa, ATOM nu dochomumuyzos u mo WHTeH- 
CHBHOCTH BKIOUeHHA palwwoakTHBHorO dochopa B MUX COCTaB. 

4. Kopa Moaskeaka mo cpaBHeHHio C Kopoli OobMINX TOLymapuli NapAy 
c¢ O61bUIuM coyepmanvem dochokpeaTHHa xXapaKTepm3yetTcA Oonee aHeprii4- 
HbIM BHepeHHeM pawwoakTHBHOTO ocdopa B COCTaB UCCTeOBAHHLIX CoeqH- 
HeHHi. 

5. B O6ezom pemectBe romOBHOrTO MO3Ta ypoBeHb oOmeHa docdopHbix 
COeCIMHEHAM HWsKe, 4EM B CEPOM BemecTBe, HO He CTOJb 3Ha4dHTeIbHO. 
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TPYJLbI MUCTHTYTA PUZHO.1IOrUH um. VW. 1. NABSLOBA, t. VIII, 1959 


@MOCMOPHbIM OBMEH Y KOPOB B PA3JIMIHBbIE MEPHO/TbI 
JARTAUUH 


B. H. BOPCVYK 


(Jladopatopua u3sHou0rnu CeJIbCKOXO3HHCTBEHHHIX #KHBOTHEIX. 
3anenyiomul — WU. A. Bappuinnkos) 


Bonpocht MUHepaibHOrO KOpMIeHHA CeIbCKOZOXAMCTBCHHEIX #KUBOTHEIX 
B HacTOAMee BPeMA 3aHMMAIOT CTOJb 7Ke CyIMeCTBeHHOe MeCTO B HayKe O KOPM- 
WeHUM, KAK WM BOMpOCH! KOPMAeHUA OexKaMM, *AUPAaMH, YrseBoaMM MW BYTAM 
MH HAMM. 

OcodeHHO BaxKHO M3yYeHHe MUHepalbHoro OOMeHa Y AaKTMpyonlero KH" 
BOTHOTO, Korya GoubuMme KOUM4eCTBA PasNMIHbIX BeMecTB UAyT Ha 06pa3o- 
Bale MOWOKa, Ha MHTeHcupuKanmio oOMeHa BenjecTB BCero Opraluisma H 
Ha yclulenne oOMeHa B MOJOUHOH sKerese MB WeyeHM, KOTOpPAaA urpaeT cy- 
{eCTBeHHYy!O poh B Mpoweccax oOpa3s0BaHMA MOOKA. Oco6OeHHo HHTepecHo 
U3y4NTh PocPopHHit OOMeH y BEICOKONPOAYKTHBHDIX MOJOUHEIX KOPOB, TaK 
Rak OoNbIIMe KOMMUeCTBA PocHopa BLIBOMATCH C MOJOKOM. 

lo anHEIM pasIMYHEIX aBTOPOB (Baginsky, 1883; Lenstrup, 4926; Acha- 
rya a. Devadatta, 1940), dhocopa B MOMOKEe COEPRUTCA [LO 100 mr % u Oonbme, 
B 3ABHCHMOCTH OT TepMOXOB WaKTah. 

Visyyenue dochopHoro Ganatca B OpraHlisMe JakTHpyrouMix PKBaUdIbIX 
HIPOBOAHAOCh MHOFMMM aBTOpaMu (Hultmann a. oth., 19230; Tacanos, 1956, 
u ap.). Cyd@mMan yKaspipaeT, 4TO B pasrape JaKTanMH 6GanaHcH dochopa MoryT 
OLITh OTPUWATeNbHLIMM, Apyrve aBTopbl (lapaSpuu mu AGpocumos, 1956) 
WoKkasalu, ATO UWpH CTOUNOBOM CofepsKaHHM KOpOB y HMX HaOjoalwtTca 
CUMIITOMbE PoOcPOpHO-KasbIheBoll HeAocTATOUHOCTH (10 H3y4eHHIO COCTOAHMA 
KOCTAKA MeTOZOM occeorpadpHn). 

A. Vi. Boxanapa (1953), nsysaa cogepxanne dochopa B KpoBM y TaKkTH- 
PYWUUNIX KOPOB, Haller, 4TO Cofep Rane dhoctbopa pacteT LO Mepe CHIKeCHHA 
naktauun. K rem xe BprBofam mpumen um Il. A. Canenkun (1996). 

Onuako Bee 9TH padoTH emje He Jair FocTaTouHorO MaTCpHata, aTOOHI 
cyquTD o Ganance docdopa B OpraHt3mMe BbICOKONPOAYRTHBHLIX NakTUpy to- 
IIMX KOPOB, a Take He JaloT UpeACTABAeHMA O TOM, Kak YAOBIETBOPHETCA 
NOTpPeC6HOCTS B ITOM IICMeHTC MAKTUPYIOUlero KBATHOTO B Pas AMAEHIe nepHoyE 
WakTain. 

Hamu Optima mpenupuHaTa paOoTra 0 MsydeHWto BEIBeeHNA docdopa 
Oprallii3MOM KOPOBLI B pasIMUble NepHOA TakTayun WM AWHaMiKa BLIBC][CHHA 
docpopa KopoBoll B TeyeHHe CyTOK. B wacrosmei paOote u3iaralotcA Ma- 
TepulasiL 10 dochopHomy Oasaticy B pasJM4Hple WepwoApl WakTAnyt. 

Yoke [aBHO M3BeCTHO, YTO B MOC TpaBOAAHHIX (3a HCKOVeHHeM KpouMka) 
cofepxKaTCA JIMMIb HMYTOKHbIC KOMTYeCTBA ocpopHEx coeqnuennit (Under- 
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TABJIMIA 1 





OOmen docdopa B pa3ible MepHosbl JakTaqun 


Ropospa Buanunka 
eee 
MonoKo Mouwa Kan 


data 


Bcero BhIBeeHO 
P 3a CYTKH (BP) 


HKOJIH4YeECTBO 
P 3a cyYTKH 


P 8a cyTRH 
(Br) 


(Br) 


P 34 CyTKH 


KONNYECTBO 
(B Fr) 


CYTOYHHY 

Yoon (B J) 
P B Mr %, 

cyTowHoe 

(8 HT) 

P per % 
CVTOUHOE 

(B Kr) 

P BM” %, 
Al 





























aHo P B KOpMe 


3a CYTKH (Br) 


10 XIi — |—-f — 8.200} 0.097] 0.008] 21.850; 51 | 411.14! 11.15! 26.66 
on 18.0 | 74 | 12.78 | 14.100) 0.012] 0.002) 24.950! 138 | 34.33) 47.211 30.12 
ae 19.0 | 110} 20.90 | 17.100) 0.221] 0.038] 33.650! 230 | 77.39] 98.31] 21.47 
18 1 15.5 | 415 | 16.82 | 14.300] 0.037) 0.005) 34.050} 114 | 38.82) 55.64) 27.43 
22 IV 15.5 | 120} 18.60 | 11.700) 0.008) 0.001] 29.650! 161 | 43.74] 62.35] 30.51 
20 V 9.0] 90; 8.95} 9.140] 0.158) 0.014) 24.100) 132 | 34.81) 40.37] 25.42 
2 V 10.5 | 90| 9.45 | 11.720] 0.018! 0.002] 27.250] 136 | 37.05] 46.50) 25.42 
20 V1 9.9 | 88] 8.36 | 18.55 | 0.024] 0.004| 29.500; 144 | 33.63] 42.09] 52.15 
0 IK — j — — | 17.965) 0.129) 0.022) 27.672) 154 | 42.59] 42.611148.00 


TABAUMILA 2 


OOmen hochopa B pasHbie neproE clakTanun 


Koposna 30aymka 





Monono Moya Kan on 
a mm 
is jan) = ° ss ee 
ee =) a S a m ° a Qe 
Mar: Sei sli & os >= Ee o & o | & vee 
Tee a (8 | ge.) g | 8 | eee) e | | $6 
5bO re} oe ems a] © ee * m o & a) 
Sh) me {aS |] FE8l a | oe | Se] oe | ae! ga 
6 XII] — | — | — | 8.30010 0 26.350! 177 | 44.98] 47.98 
1956 
11 II} 28.5} 82 | 23.37) 41.350] 0.087 0.010 | 19.950) 110; 21.94] 45.32 
1957 
4 IT} 31.0) 69 | 21.39] 15.750] 0.001 cent) 42.150} 119 | 83.88) 105.27 
1957 
' IV | 24.5) 120 | 29.40! 26.250] 0.029] 0.008 40.500; 180 | 72.90] 102.31 
957 
3  V | 20.5] 100 | 20.50) 15.750] 0.056! 0.009 45.450] 971 44.09] 64.59 
1957 
13° Vj 21.0) 75] 15.75) 15.600! 0.083! 0.013 33.900] 127 | 42.54; 58.29 
1957 
20 V} 19.5} 69] 13.45} 16.700] 0.042] 0.007 | 33.900] 118 | 40.00! 53.46 
1957 
22 V{19.5! 741] 13.84! 16.800] 0.043] 0.007 35.650! 99 | 35.29] 49.13 
1957 
20 VI} 19.5; 65 | 12.67] 17.250] 0.043! 0.007 30.650] 111 | 39.57} 52.24 
1957 
9 IX| 4.51120} 5.40} 14.517! 0.086! 0.043 31.906; 195 | 62.22) 67.63 
1957 


JjaHo P B KOpMe 
3a CYTKH (B Ir) 


28.98 
28.98 
08.40 
168.40 





IIpumegasnue 


CyxoctTou 
1 mec. 

2 HeveIn 
WaKTalHuu. 

{ Mec. wakta- 
UMM. 

3 Mec. sJakTa- 
WK. 

4 mec. naKta- 
IKK. 

QO MeC. JakrTa- 
WMH. 

To #*e. 


6 Mec. wakra- 
OHM. 
Cyxocrou 
3 Hejenn. 


IIpumMeyanune 


—=— 


3 Helen Cy xo- 
CTOA, 

3 HeeuH Wak- 
TalHH. 

{1/9 Mec. maKk- 
TauuH. 

2!/o Mec. aK- 
TauMn. 

31/p Mec. JWaK- 
Tagun. 

3 Mec. HW 3 He- 
eau waKta- 
HH. | 

4 Mec. JaKta- 
Mu. 

To me, 


2 Mec. jakTa- 
nun. 

71/4 Mec. maK- 
Taluu, Depe.t 
3allyCKOM. 
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DcePoprol cOmen y KOpoe 6 Paanuunrie nepuocds. Aarmayuu oll 


hill, Bogerts, 1918). HoposBit BEIBO_AT B MO¥e HHITOMHOE KONMGECTBO oc- 
dopa, Tora Kak TeATAa HA MOJIOUHOM pallwoHe BHIBOAAT 3HaUUTeIbHEIe ero 
KomuuectTBa. Y TenaAtT dochop H3 MOUM UcdesaeT MO Mepe MepeBowa UX Ha 6e3- 
MOJLOUHEIM panwon (Oger, bocnkopa, 1955). 

B cBoei padbote MbI B KpyrAocyTouHoOM onnTe coOupanu npobnl Kalla HW MOU 
HM olpefweiaAnu ux KOmMGecTBa. CoOnpanocb Ha aHawMu3 WM CcpefHecyTouHoe 
MOJOKO, IPOH3BOAMIICA aHaIH3 BCeX KOPMOB Ha COfJepKanne B HUX Mocdopa. 
Mochop onupexenaAnca mo MetonuKe H. MW. Kynarnunom (1954). OntttH mposo- 
Mvcb B TeYeHHe BCero NepHoOa NWakTaWMH MW CyXOCTOA Ha YeTLIPexX KOPOBAaX 
¢ DposzyKTHBHOcTEIO 5000 —6200 xr Monoka 3a 10 Mec. naKTaqun. 

Via nannprx Ta6a. 1 BU_HO, YTO BO BCeM MepHoye NaKtTanuu Oananc oc- 
dopa y KopoBH Bunk On OTPHIaTeIbAHIM. JlunIb B CAMOM KOHMe akTa- 
MM Ha nmacTOMme WH 3eNeHOM MOJKOPMKe OH CTAHOBUTCA NONO*KUTeEIbHEIM. 

B cyxoctTowHom tepnoye Oanmanc dochopa NONOKMTeIbBHEIM, Ware B 3MM- 
Hee BpemaA. Pesko Tom0HTeNeH OH B CYXOCTOe OCeHbIO Ha TacTOume MU 3ene- 
HOM HONMKOpMKe, B Be cMeCH 3eeHOTO ropoxa C 3eneHHIM oBcom. Houn- 
yecTBO dochopa, BLITeIHeMOrO MOYOM, HHITOMKHO. 

Hak svgHo u3 Tabn. 2, 6Gananc dochopa pe3sko oTpHijateneH, lake B Cy- 
xocToe, B 3HMHee BpemA. HanOonee HeOmaronony4eH OH B pa3foe oT 1 yo 
3 Mec. nocie oTena. Jlanee pasHuna MexKyy dochopoM, BHTeHeMHIM KOpo- 
BOH, HM mochopom, NomywaeMHIM C KOPMOM, BEIpaBHuBaetcA. B metTHee Bpema 
Ha 3eeHOH DOAKOpPMKe, 4epes O Mec. WocHe oTeta, GamaHc CTAHOBUTCA CuerKa 
NOJOHXHTCIbHBIM, 2 B CAMOM KOHI[e JaKTaluu, Up HasW4IM B KOpMe 3eJleHOol 
CMeCH M3 Tropoxa M OBCa, OH CTAHOBUTCA pe3KO MOOK UTEIBHBIM. 

Ha Kopope Odenun onbITH HadaTH C TpeTbero MeCAIIa Tlocye oTena, m0- 
JYYeHHbIe MaTepHalb oTpaxeHH B Taba. 3. WU y sro KopoBL B pasyoe (mep- 


TABJMIA 3 


O6men dochopa B pa3sHble MepHos JakTanun 
Koposa Ogeana 

















MoslokKo Kan oe g 
a - aT 
— at °o 
~ = 2 SI = =] 5S x 2 
.-— ° v4 ea ° eat ve re 
Matra} 35/° ] & 3 6 at 3 § a 2h ci ae Ilpumeqanue 
ke es 
ae = en Bee ae ree| = cm O° ob 
Eo =) mo Bae to * am m co 2 © a 
Cela lat | BES a2 | Se2la;a2!] aw | os 


















17.350} cstejE| O 67.700| 141; 95.46) 117.96] 41.91] 3 mec. makra- 


1956 IHR. 

4 Il 19.350) 0.006 | 0.002 | 34.730} 195] 67.72! 94.72} 42.46) 5 mec. mw 1 He- 

1957 leuwiA JlakTa- 
IH. 

11 Ill 20.600} 0.042 | 0.009 | 48.950] 172] 82.79) 105.79] 34.93] 61/5 Mec. smaK- 

1957 Tau. 

15 IV 19.350} 0.023 | 0.005 | 30.000} 131] 39.30] 53.17} 21.50} 71/2 mec. staK- 

1957 Talay. 

12 VI 12.350] 0.001 | 0.0001] 23.000} 183} 41.09] 50.27] 75.51] 91/, mec. mak- 

1957 TamHn. 

27 VI 13.500] 0.009 | 0.001 | 28.000} 98] 17.44) 23.09] 40.65} Hakanyne 3a- 

1957 nycka. 

10 VII 14.700) 0.018 | 0.003 | 27.250) 134] 35.70} 35.70) 39.25) Tleppne gua 

1957 3allycka. 

2 1X 13.304] 1.830 | 0.243 | 18.940} 440} 83.34} 83.58] 462.00; 3a HecKkonbKO 

1957 Hen lO OTe- 


a, 3allyck. 
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TABIHWA 4 


OOmen ochopa B pasHble NepHoA NaKrannu 
Kopobpa BetTra 





MonoKo | Moya Kan 


ata 


IIpumeywanne 


Yiu (8 J) 

P 3a CYTRH 
Pcero BEIBeeHO 
P 3a CyTKH (BP) 
7laHo P B HOpMe 
3a CYTKH (BP) 


(Br) 
HOJIHYUECTBO 


(B KI) 


P 3a CYTKH 


(B TP) 
KOJAHYECTBO 


(B HT) 
P 3a CYTKH 


P p Mr % 
cyTOuHoOe 
P BM? % 
cyTouHoe 
(Br) 


= 

a 

a 

c 

= 

a) 
v 





10° TV | 25.5) 108 | 27.54] 13.800] 0,024] 0.003) 34.200] 80] 27.36; 54.90} 21.51) 1 Mec. saKta- 


1957 WMH. 

6 V4} 27.5| 88)! 24.20} 11.120] 0.071) 0.008! 29,400} 96} 28.22 | 52.42! 27.42] 2 mec. maKta- 
4957 QUA. 

5 V1 27.0) 76} 20.52) 14.369) 0.016] 0.002) 33.450] 128 | 42.82} 63.341 59.54] 3 mec. maKTa- 
1957 TMA. 

3 VIT| 24.5) 105 | 25.72) 18.350] 0 Q 26.800! 160 | 42.88 | 68.60} 67.93; 4 Mec. slaKTa- 
{957 MH. 

16 IX} 11.0} 80} 8.80} 23.894) 0.018] 0.004] 35.580] 358 |127.38 1136.18 1136.77] 6 Mec. TaxKta- 
1957 Wu. 

27 XII | 6.0) 100! 6.00! 7.488! 0.070! 0.005] 27.248] 74) 20.16} 26.16] 29.30; 9 mec. maKtTa- 
1957 DMA. 

28 {[j—]— — 9.400) 0.043) 0.004] 18.650] 110) 20.52 | 20.52 | 21.82 CyxoctTou 
1958 1 mec. 

18 H}]—|J—|— 7.900) 0.022! 0.001) 18.350) 101 | 18.53 | 18.53] 13.27) 3a 3 wenesmm 
1958 si) oTewla, 


cyxocToH. 


Bale 3 MeC. TaKkTauun) B 3iMHee BpeMA HaOmIONaeTCA pesKO OTpPUIaTeIbHULIi 
Oanane docdopa. Jinmp k 9 Mec. MakTaQHU B JarepHo-lacTOuMHOM Hepuoye 
Oananc CTANOBUTCA NOMOKUTEIbHEIM. OH TONOKMTeIeH Take B LepBLe HU 
galyckKa, Jlaske Ip orpaHnueHHon fuerte. 

Y Koposat Berka, Kak MW y Tpex MpespTymux, B pasqoe B 3MMHUi Nepunor 
HaOslofaeTcH peskaAd Heoctaua mochopa, nocTynalomero © KOPMOM JIMUIb 
C BBeeHHeM B PallNOH 3e7eHOM NOAKOPMKHL U nacTOuma, Ha 4-M Mecale Jak- 
TalHH MocTynieHie gochopa C KOPMOM HauWHaeT COOTBeETCTBOBATb KOJIH- 
uecTBy ochopa, BLIBOAMMOFO KHBOTHBIM C KaJIOM HM MOJOKOM. Buipeqenuem 
Pochopa MOYO MOPKHO MpeHeOpeyb H3-3a erO HMATOKHEIX KOMMU4ECTB. 

CyxocToii B 31MHee BpeMA XapakTeplisyeTca B TepBylO NOMOBMHY Cuerka 
HOMOHKHTCIBHEIM Oaslalcom dochopa, a BO BTOpylo ero TOMOBMHY OamaHc 
ye culerka oTpiuatesen. Jima Toro uToOnl ACHee IMpesAcTaBHTb COOTHOWMeHHe 
Me-Ky ochopom, NocTymawmuM B Oprany3mM, HM docwopomM, BLIBOAMUMBIM 
KOPOBOH © KaJIOM, MOYO! HM MOJOKOM B pa3sHbic MepHObI WakTalHu, Wpes_cTaB- 
eubl cpeqiwne BeIMUHHL BEIBegeHHOrO doc@opa — BCero KONMUeCTBA, BLI- 
Beyenmoro C KasIOM H C MONOKOM (ocdop, BHIBesxeHbii B MOo¥e, He y4uToI- 
BaeTcA), M KouHYeCTBa dochopa, BBeReHNOoro B OpraHH3M C KOPMOM. OTH 
BeIHYMHbI B3IATDI B MpomweHTax KO BCeMy KOoNMYeCTBy dochopa, BLIBC]eEHHOMY 
JKUBOTHDIM 3a cyTKH. Ilo BcemM ueTHIPeM KOPOBaM B3ATH CpesHve BeMUMHBEI 
(TaOa. 9). 

B nauwiemM ONbITe y OMHUX KOpoB CyxoOCcTOM upumenca Ha 3uMHee BpeMA, 
y Apyrux — Ha ocenuee. Y OAHO U3 KOpOB CyXxoOcTOH Ob MpocienKeH [Bak Tb 
3HMOl HM paHuell ocenb0. CooTBeTcTBeHHO STOMY BTOPaA MOMOBMHA NAakTalunt 
TIIpUXOMWMaCh Ha 31MyY— BeCHY y ONHX KopoB, a y Apyrux — Ha NeTO— Ocellb. 
JTO NO3BOAUAO BLIACHUTh CyleCTBeHHyI0 pasHuny B Oanauce docdopa B 3a- 
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DocGopreuii o6men Y Kopoe 6 pasAUUnrle Nepuodd! Aaxkmayuu o13 
Sa a ee na ee a ee ee 


TABJIMIA 5 


CoorHomienwe MexKay ocopoM, BbIBeJeHHBIM OpraHH3MOM 
KOPOBLI, KH ocvpom, nocTymawiuiuM C KOpMOM B IIponeHTax 
(cpejHne BeJIMUMHDI) 





Hosmnuectso P, BarBe- | Houn- CootHo- 

J@HHOrO 34 CYTKH | yectBo P,| teHHe 
Tlepnon (B %) mocty- | Memy P, 
Ce30H | TABINETO | BHIBESLEH- 
WakTAUHA ewgnos ie KODMOM | HBIM Opra- 
¢ KaJIOM 3a CYTKH |} HM3MOM, 


KOM 


(B %) {HH P KopMma 





Cyxocrow. | dua. 100 — 93.3 1.07 
» JletTo— 100 — 401.1 0.24 * 
OC@Hb. 
t mec. 3uMa. 65.5 34.5 40.2 2.43 
2 » 3uMa— 64.2 35.8 39.4 2.56 
pecHa. 
3» To se. 68.3 34.7 43.8 2.28 
A  » BecHha— 85.0 15.0 79.0 1.26 * 
weTo. 
5 3OuMa. 71.4 28.6 44.6 24 
5 » Becna— 80 20 80.0 1.25 * 
evo. 
6 » 3uMa. 78.1 21.9 33.0 3.03 
6 » Jleto— 90.3 9.7 106.0 0.94 * 
OC@Hb. 
7» Becra. 73.8 | 26.2 40.4 2.47 
7 » Jlero. $7.5 42.5 119.5 0.84 * 
8—9 mec. OHMa. 17.2 22.8 112.0 0.89 
M jlo 3a- | 
nyckKa. ; 
8—9 mec. Jleto— 93.0 7.0 149.0 0.67 * 
MK WO 3a- OC@Hb. 
nycka 


IpumMevaHne. Seeadouxa — seueHaaA NOAKOpMKa. 


BHCHMOCTH OT TOFO, Kora WpoTeKkaeT AakTAaNHA — JeTOM HIM 3MMOM, a riaB- 
Hoe —-laeTCH AH KopoRe 3eeHad DOAKOpMKa UM DacTOwMle WIM #e Takow 
KOPM OTCYTCTBYeT. 

IIpa paccmorpenun Taba. 0, KOTOpad, MO CynlecTBy, MOMHTOKMBACT 
hakTWVeCKHii MaTepHad, BUAHO, TO B CyXOCTOe KONHYeCTBO 3afaHHorO poc- 
dopa B KopMe Jae 3MMOM NOUTH yOBMeTBOpAeT ToTpe6HocTH xKMBOTHOTO 
B 3TOM DEeMeHnTe. JleTom, Ip HaM4MH seneHOTO KOpMa, B CyxocToe OanaHe 
hocopa pe3sKO NOMOKUTeNeH UM, BO3MOZKHO, Pochop AenoHHpyerca opraHnus- 
MOM JIA yROBIeTBOpeHHA DOTpeOHOCTH B HeM B NOCAeAylomeM JakTalMOHHOM 
mepuoye. Y Hallux KopoB HepBHle TPH MecAla NaKTANMM UPHIMWIUCh Ha 3HMHe- 
BeCeCHHHii NepHor, 4 B ITO Bpema Oananc dhochopa cTan pesko OTpuaTeAbHEIM. 
UerpepThii MeCAI MakTaluu mpuimeicH Ha BecHy HM paHHWe MeCAIIb JetTa, 
Kora MOXKOpMKa O3MMOi pO*KbIO TPMMeHANACh emule He BO BCeX CyuaAx. 
Tlact6ume tome eme oTcyTcTBoBano. IlosTomy 43 CpeMHMX MaHHEIX BHO, 
uTo GanaHc dociopa HeCKOAbKO yslyullaeTCH, HO BCe ene OCTaeTCA OTpHIa- 
TeJIbHBIM. . 

B wanpueiimem rakTanuad BUNOTh Jo 3alycKa HaOwOfAatach Kak B 3MMHHe 
mecann (6e3 3eeHOro KopMa), TaK M B JeTHe-oceHHMe (Cc 3e1eHbIM KOpMoM). 
JTo cyulecTBeHHO CKa3aoch Ha OanaHce dochopa. Tak, 3HMOM H BeCHOH, 
Ha 6-M HW 7-M MeCHIax JlakTanuu, OalaHc ero BCe ele OTpunaTeieH. JleTomM 2Ke 
UpH sexevow MOAKOpMKe OH CTAHOBUTCH MONO07KHTeILHEIM C 6-ro Mecata 
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o14 Bb. H. Bopeyr 


AAKTAMMT W OCTACTCH TAKOBLIM JO KOHIa ee, OCOOEHHO pe3sKO NONOMMUTEAbIHBIM 
OanaHe dochopa CTaHOBHTCA Ha NocueqHeM MecAle JakTanun. Sumolt Obananc 
docopa y JaKTHpylomei KOPOBL CTAHOBMTCA NONOHKUTENHBIM TMU B CAaMOM 
KOHIC JakTallHu. 

MoskHO pekomMeHOBaTh YCUAUTh MHHepaJbHy!0 NOAKOpMKYy COMAMH qoc- 
dopa B 3iiMlee BpeMA He TOMBKO y JAKTHUPYIOUMX KOPoOB, HO My CyXxocTonex 
KOpoB, O1M3KHX K OTery. To KonM4ecTBO SoraToii docdopom MACO-KOCTHOS 
MYKH, KoTOpoe WaeTCH Kak MMHepalbuad MOAKOPMKA, ABHO HeoctaTouno. 

Murepecuo paccmotpeTb TakxKe CooTHomeHue MexKTY ocdopom, BpiBo- 
TMUMbIM C KaJIOM, H ocopoM, BbIBOAMMLIM C MOJIOKOM. BuMOli DTO COOTHO- 
IeHHe OCTaeTCA Ooee UH MeHee NOCTOAHHBIM: C KaJromM BLIBOAUTCA 64 —77 %, 
¢ MosOKOM —- 23-36%. 

Coscem Hoe HaGwofaeTcA weTOM, Tlaxke Ha 4—-5-M MeCHIe WakTalun. 
Ilanaet KonM4eCTBO MONOKa, MawaeT mw KosH4ecTBO (ochopa, BLIBOAUMOTO 
C HHM. | 

Ilepey 3amyckom, TeTOM WM OCeHBIO, BLIBONMTCA C MOMOKOM BCero 7% oc- 
dopa. Haumiaa c 4-ro mecsija maKktauun u WO 3anycKa JIeTOM BBIBOAUTCH 
7—20% oT BCero BEIBOANMOTO dochopa, a 3uMoit — 22—26%. Dro roBpopur 
O TOM, 4TO He BeCh N3ZObITOUHHI ocwop etHero KOpMJeHHA Jenonupyertcx 
Oprani3MOM, HO YTO YaCTb ero, HE WCHONb3OBaHHaA, BLIBOMUTCH C Kasom. 
HounuectBo dociopa, BbIBOAMMOrO MO4OII, CTONB HHUTOKHO, UTO HUKAKO! 
pon 8 oOulem OaslaHce mochopa He urpaeT M HM MO?KHO mpeneOperatTb mpy 
BPIYNCACHHAX, XOTA NOBbIMeHKe COLepHaHUA pochopa B MOYe AO OLYTHMBIX 
KOMHYCCTB H OTMe4aeTCH TPH OOMIbHOM CofepxKaHuM gocPopa B zeNcnoil 
MOAKOPMKe, COCTOAMLEH M3 3eueHOll CMecM OBCa C ropoxomM. 


Borwoi 


{. Banane docdopa y aaxtTupyromux KOPOB pe3KO OTPHiaTereH B Hepsiie 
MeCAUbI AaKTAallH B 3MMHee BpemA. 

2. Tlonosutenbupm Oanane dociopa 3uMoii CTaHOBUTCA aAmmMb K KOHILY 
TaKTAauMH, 

3. JleTOM, BO BTOpO MONOBMHeE TakTanuu, OanaHc d@ochopa craHopurcs 
NOJOFKUTCJLbHBIM. 

4. Han6onee nonouTenbHO JeiicTByeT Ha Oananc dochopa seyenan nol- 
KOPMKa — CMe€Cb ropoxa C OBCOM. 

0. B 3umHee BpeMA Ip KOpMJeHUM TaKTHpyomMx KOPOB caeyeT peko- 
MeHHOBAaTh YCUeHHe MORKOPMKU CONAHMU docdopa. 
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“PPYMLbIMUCTHTYTA DH3HO.LOPHIT nm. H. 1, TAB-AIOBA, 1. VIII, 1959 





O BIMAHWM HATPY3KM HWAKOTHHOBOM KHCIOTON HA 
CONTEPSKAIME OBIE HMKOTUHOBOM RUCJIOTbI B KPOBY 
GQEJIOBERA 


UT. WM. BYJIOBCNAA, C. A UT MUTPHEBA, A.M. TWETPYHDRUE-| 
uJ. H. CHAHHA 


(Tpyuiia Mo M3yucHHio BOMpocoB OHOXHMUH TWHTanus. 
Sanenylomaa — A. M. Ilerpynpruna) 


Heckoupko ger Ha3ajl MBI W3y4aIM BAMAHHe Harpy3KH HMKOTMHOBOE 
KUCHOTOM Ha cozepstaHve B KpoBu koferuypas. Up stom Mbi o6paTuiH 
BHUMAaHHe Ha TO, UTO IPH HeKOTOPHIX 3a00NeBAHHAX HepBHOH CHCTeMbI NOBHI- 
mene cosepeanuA KOseruppas mocde Harpy3skKH WacTylaeT sHaquTeAbHO 
ossKke, UeM Y 3NOPOBHIX, MAKCHMYM 9TOrO TOBBINeHHA eKUT HIKE Hp, 
HONYYeHHLIX HaTOMak y 3{OpOBbIX, H Docse sTOTO WUMeeTCA OLICTPHI ClycK 
K Wubpam fo warpy3Ku Mu axe HroKe Bx (/fmrpHesa, jHunuyuckan, Ilet- 
pyHpKuna, Uepenanos, Uuctosuy u IIpaiidep, 1956). Hac 3anntepecopann 
IpWYHHbI sTOTO pasaninA. ONO Moro .OLITh pe3syIbTATOM HapyMleHuA Tpe- 
BpameHHA HUKOTHHOBOH KUCHOTHE B KoOZerwApashi, a MOTO OMITh IpocrTo 
HapylleHoO BCACHIBAHHe NUKOTMHOBON KHCIOTHL U3 KMWCTHMKA H MOCTYNTeHHe 
ee B Kposb. IIpomte BCero DTOT BOMpOc MO*HO Opi0 Obl pewMTh WyTeM orpe- 
WeuenusA OOweil HHKOTHHOBOM KUCHOTH B KpOBM JO HW Wocse Harpysku Cw, 
“IN oKe elle yale WponsnecTH Wocne Harpy3skH HUKOTHHOBOM KHCIOTOH 
OUMOBpeMeHHO M ONpefestenne OOmel{ HAKOTHHOBOK KMCIOTH M Koferuapas 
B Kposn. Ho saTpyautenbHO OpaTb nOBTOpHo —5 pas Ha MpoTaKeHny 
2 "acon — y 340poBporo, a Tem Oouee y OombHOrO YeNOBeKAa CKONbKO-HIOy Ab 
BHAYUTeNbUbIe KOUUIECTBA KPOBM, KakMe TpeOyloTcA AA ONpesenenuA oOmen 
HMKOTHHOBOIt KUCHOTE (Okon0 5 Ma Ha Kamqoe onpeyesenne). 

B wactoxmee BPpeMA MBI MOPAM MCHONb30BaTb MeCTOAMKY, WO3BOTAIOMLYO 
olpeseiuTh oOOmlyI0 HUKOTMHOBY!0 KHCIOTY B 0.25 —0.30 kposu,! nu B Mawel 
paboTe Mbl peAcTaBIAeM MepBble AaHubie, MosyweHnbie Wocde Narpysku 
HUKOTHHOBOH KHCHOTOH y WeCATH 30POBHIX H O7HOH SonpHoit (¢ ocTaTOUHBIMT 
ABNeHHAMH CTBOOBOrTO apaxHo-annedanuta). Y OATH yenopek U3 HUX — 
ueTHIpeX 30poBHx U Toi *e OombHOi — OLIN OMHOBpPeMeHHO ONpenereHb 
Ve KOMeripasn roopecteHtHLM MeTofom (JleBuTec HM fp., WMT. 10: Ier- 
pyupnun u [erpynpruua, 1951). Cogepsanue HHKOTHHOBOM KHCHOTH B KO- 
TeruppasaX BMYMCIAIOCh HyTem felenuA HONyVeHHOU YNPpH copepkauna 
KOMeruApas Ha 5.30, HCXOAA U3 TOTO, ITO TAKOBO COOTHOMeHNe BECOB MOMe- 
KyJb jupochonMphAMHHyK1eoTHwa MW MOMeKY TIBI 3akIOValoMleicH B HeM 
HUKOTHHOBOIM KIICJIOTHL. 

Viccnenopanne Bcergqa Mpou3sBofu0ch yTpoM HarTomlak. OOdcuenyemMEIe 
Mia Mpuxosunu yTpom B JladopaTopuio WM MomYaca—-TpH YeTBepTH wWaca 





! Cm. B nactonmem Tome craTbhio A. M. TletpyHbkunon (cTp. 949). 
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CHOKOHHO CHAeIM MIM NexKaIM [0 Tepporo B3ATUA KpoBU. Bate O6pamach 
TepBad 1poba kpoBH (OMHOBpeMeHHO Bcerja Opanach H Upoba Just oupejenennaA 
BHIXOAa HHKOTHHOBOM KUCHIOTHI), Mocae sToro obcaeyemoe AMO NoyYano 
Harpysky, oOs4Hso 100 Mr HMKOTHHOBOM KUCIOTH C HeOONbIMMM KONMYeCTBOM 
BOWL (uM Oe3 Hee), H CHOBa Opanacb KpoBb uepes 30 mun. nocme Harpy3ku, 
a 3aTem yepe3 60, 90 4 120 Man. B aByx cay4anx MOOAEIM 300POBBIM Ml CHAb- 
HIM JOKAM aHo 6p110 He m0 100, a mo 200 mr. 
IIpusoqum noayyenune qannsre (taba. 1 u 2). 


TABJAILA 4 


Bimaunve uarpy3ku 190 Mr HMKOTHHOBOU KACHOTH Ha COLE p- 
Manne OOMeH HAKOTHHOBOHM KHCIOTU B KpPOBH 


Se ype 























5 HWKOTHHOBAH KuUCUOTa (B Mt %) 
é be : | wocne Harpy 3K yepes 

_ a ee 
& | 25 | 30 | 60 | 90 | 120 
= a oo. MHUH. | MIIH. | MMH. | MMH, 
1 XU 1956 A. II. 65 | 0.50 | 0.72 | 0.72 | — | 0.47 
24 XII 1956 Kk. Wf. OO. 0.800) 4.92.1 1.235)! 4.03") 4004 
8 I 1957 B. WW. | 28 | 0.59; 0.74] — | 0.44 | 0.44 
44 = [ 1957 RK. C. 65 | 1.06 | 1.95 | 1.03 | 1.32 | 0.44 
o IIT 1957 M. M. | 19 | 0.54 | 0.82 | 0.74 | 0.48 | 0.73 
15 Ill 1957 H. B. 21 | 0.87 | 1.31 | 1.17 | 0.64 | 0.74 
2 IV 1957 M. B. 17 | 0.38 | 0.36 | 0.57 | 0.38 | 0.40 
26 IV 1957 H. B, 21 | 0.44 | 0.49 | 0.64 | 0.50 | 0.35 
18 IX 1957 A. Il. 65 | 0.74 | 0.84 | 1.30 | 1.26 | 1.10 
24 IX 1957 15 eae Oe o2 | 0.97 | 1.30 | 0.75 | 0.85 | 0.42 
Cpeauee . . | | 0.69 | 1.03 | 0.90 | 0.77 | 0.64 


TABJIMA 2 


BoinauMe Harpy3skn 200 Mr HUKOTHHOBOM KMCIOTH Ha cojep- 
*HAHHe OOUCM HUKOTHHOBOH KACAOTHE B KPOBM y 31,0 pOBLIX 
(JI. C. w B. I.) uw 6ousnon (HM. I.) HCUbITY@MbIX 


eee 


iI | HuKOTHHOBAN KUCHOTA (B Mr %) 

ted j a rn ar 

5 nocsie Harpy3ki Yepes 

we re) = er 
A Ta & st Le 

Si s | 2&1 30 | 60 | 90 | 120 

io] ie] i 

o MHH. MHH, MHH. MIHH. 
Ss e) om 














C. 28 | 0.58 | 1.58 | 0.98 | 0.80 | 1.10 
- 1. | 28 | 0.80! 1.40 | 1.50 | 1.45 | 0.90 


16 T 1957 JI. 
B 


11 1 1957 





CpeHee 0.69 | 1.49 |} 1.24 | 0.98 | 1.00 











21 1 1957 Me Theo BT 445.) 2.524 1205. | 446-4 -4,29 


Rak Buyqno v3 Taba. 1, nNoBnMmenne coxepxtaHuA HUKOTHNOBOM KACHOTH 
B KpobM noce Harpysku 100 mr B 9 u3 10 cayuaes HacTynaeT ye K 30 MHA. 
u B 8 cayyanx u3 10 ono GbiBaeT B 9TO BpeMA MAKCUMAJbHLIM, XOTA B 2 cily- 
waaxX MaKCMyM Hactynua K 60 mun. Cnycta apa “aca nocane Harpy3KH CO- 
‘AepKanve HAKOTHHOBOM KUCIOTH B KPOBM yoaso up atom B 6 cayuaanx ua 10 
MeCKOJIbKO HWKe UCXOMHOH udp. 
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Bausnue Haepysku HuKomurocol Kucaomoll Ha codepacanue e€ 6 Kpocu o17 


odes DO Ne ee 





Harpyska 200 mr ecTeCTBeHHO BHI3BaIa 3HATUTeABHO Gonee BECOKHH 
cpeysqHul noybem H 6onee MeMNeHHLI CIIYCK KPHBOM, KOTOpaA K KOHTY necue- 
NOBAaHUA ene He BOSBpaTHAach K UCXOMHOU wudpe (cM. pucyHor). OgHospe- 
MeHHO y OOOHX MOJOMbIX MH 3AOPOBbIX mioyleli Ha- 4p 
6mioylatach OYeHb pe3skaH TMMepeMMA, AvKeEHHe i 
sy. OHM He MOrAH HV JeKaTb, HA CHAeTh MB TeNe- 44 
une 30—40 mun. SecnoKoiiHo xofunn m0 sabopa- 
TOPHH. ha 

Takum o6pa30M, y 340poBHIX JOMCH BCACbIBAHHe 
HUKOTHUHOBOM KHCIOTEH Mer o4eHb OpicTpo, WM AA 10 
TOTO UTOOHI BLIZBATb 3AMECTHEIII MO[beM ee COMEPHAHUA pg 
B KpOBM, COBepMIeHHO HOCTATOUHO 100 mr. Harpy3ska — 
900 mr, BBI3EIBaIOUIaA pAy, O4eHb HeMpPMATHBIX 76 
CyOBCKTHBHEIX OULyWIeHHH Take y 320POBEIX MOO- 
HX W CHIbHEIX Toei, BPAX IM MOET OLITh peKO- 04 
MeHOBaHa. 

Koneuno, HanOoupumit wHTepec MpeqcTaBiAAH — : 
WIA Hac Te cayYau, KOrfa OAMHOBPeMeHHO Onn Ol- fo 30 60 90 20 
peyleieHbr u OOmat HUKOTHHOBAA KUCHOTA, M KO- Cpeynee copepxanne 06- 
qerugpasn (Taba. 3). weit HHKOTHHOBOK ‘KH- 

Vis upuseyenunx B Tadn. 3 WaHHHX O4eBMAHO, CIOTH Nocne Harpy3ky. 
uTO Mocwe Harpy3kKH HMKOTHHOBO! KUcKOTON oGmee  Bepxrae xpueaa — nocne 200 


Mr, nuscHAR —nocne 100 mr. 


comepKaHite ee B KpoBu WaetT peskuii NHowbeM yrKe IIo ocu adcyucc — BPeMA 
MHH.; no occu opdunam — 








K 30 MUH., a K 60 MHUH. OHO yrKe HauhbaeT CHH- comepskKahHie HHKOTHHOBOR Eil- 
mMaThcH. B TO Ke BpeMA HHKOTHHOBAA KuUCHAOTa KO- cNOTH B MI%. 


Jeruypas WposomsKaeT ene yBeIHINBaTLen, nHorya 

MaKCHMYyM ee IIPHXOAMTCA Jake Ha YO MHUH. ToCHe Harpy3Kn (RK. C. w WM. IL.). 
Boupwoe pasmuune B KOJMUeCTBE o6imleii HMKOTHHOBOM KACIOTELE WO H 

nocie Harpy3KH KOHeYHO erko o6bacnumMo. HuKkoTuHoBpan KHCQOTa, Ccor- 


TABIHIA 3 


BoiisihHe HAPpy3KH HIKOTHHOBOM RHCIOTOH Ha coslepHanne B KpOBH OOH HUKOTH- 
HOBOH KUC1IOTHI H HUKOTHHOBOM KAC.1IOTIH B ROACPHLpasax 


| Hurorunopayn HACHOTAa (BMI °%o) 








Mcuurye- |} Jlosa nocue Ho Ppyaku yepes | 
—— 
hava iLO Ha- ITIpumevanie 
MBIA BMP) |? ' 
( ) rpy3khul 30 €0 $0 120 
MHH. | MHH. | MHH. | MINH. | 














1.06 | 1.95} 1.03 } 1.32 | 0.42 | Odmas. 
0.40 | 0.49 | 0.47 | 0.56 | 0.48 | B Kojernapasax, 


| 0.54 | 0.82 ] 0.74 | 0.48 | 0.73 | OOmtaH. 





IGF 1957 hk. C. 100 


— 
oS 
—) 


5 UT 41957) | M. M. 0.50 | 0.65 | 0.79 | 0.45 | 0.60 | B Konxermapasax. 


0.87 | 1.24 | 0.96 | 0.64 | 0.74 | OOnas. 
0.64 | 0.75 | 0.77 | 0.69 | 0.65 | B Rojermapasan. 


en | ee : a 


0.82 | 1.84 | 0.91 | 0.81 | 0.63 | Oomaa. 
: 0.51 | 0.63 ) 0.68 | 0.57 | 0.58 | B KOAETHAPAasan. 


0.57 | 1.58 | 0.98 | 0.80 | 1.10 | Oomaan. 


IS IIE 1997 H. B. | 100 

















Cpenee .. es: 


i@ 141957 | J. GC. | 200 


0.60 | 0.67 | 0.60 | 0.54 | 0.54 | B kKo,lernypasan. 
1.45 | 2.52 | 1.05} 1.46 |] 1.29 | OOmas. — 


at 1 Woe HM. 1. | 100 on 0.54 | 0.65 | 0.72 | 0.56 | B Kofernpasey., 


a 
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TachO JANTepaTypHHIM HCTOUHHKaM, JeTKO lpeBpamlaerca B KOJerHjpasnl, 
Wake tl vitro spuTpowntamu, HO BCe se Ha 3TO HY/KHO HeKOTOPOe BpemaA, 
iT OM€BUAHO, 4aCTh CC UPOXOMMT B KPOBb Locse BCACHIBaHUA elle He Oyyun 
iipeBpatiena B Kowerujypa3sit. Ho BosHukaeT Bompoc, 3a cyer KaKnX coe MHe- 
Hii B 3 M3 UCCAeqOBaHDIX 5 Cyqaes oOmjadh# HAKOTHHOBAH KUCKOoTa HaTomak 
TPeBLULaeT TAKOBY!O B KOMeruApasax. B2cayyanx Takoro pacxomuenna mpak- 
THYCCKM HeT U WAPpH COBNaaloT B Ipexenax OuMOKU OULITa U BRIYMCIeHUM. 

Ilo Jiinepy u [lnenny (Euler u. Schlenk, 1930) oxono 1/8 sBcero HuKo- 
MNHaMMla B KPOBM HaxXOAuTCA B cBOOOAHOII dopme, on He YUHTLIBaeTCA pH 
(PIFOOPOMeTpHYeCKOM onpexenenun Koyerugpa3s. Ilo Jlenepy un Xenwaepy 
i Upeiicy u Xengznepy (Leder a. Handler, 1951; Preiss a. Handler, 1957), 
9PNTPOMMThE CHHTesMpywT riaBaEIM oOpa3om MOHONMpHuHHyKIeoTuy. Jle- 
Butec (llerpyupxun nu Uerpyupxnua, 1951) a rake Bapu, Cropsnr x ap. 
(Burch a. oth., 1955) yraepseqator, aro 65npmas 4acTh OlipewenAemEIX Pr00pec- 
eHTHBIM MeTONOM OMpWMHHyKMeoTUp0OR (ua So—90°/,) coctouT up 
bochounpusjnunyk.cotinia. Peitnxong, Xoranc u Xepmen30n (Reinhold, 
Hogans a. Hershenson, 1953) Hani Yy BOCbMH 30poBEIX B3apocALtx 
B cpeqHem 15 y na 1 ma KpoBu TpudochonupuyunnyKaeotuga, 50 Y Ha 
1 ma Kposn AudochonnpuyunnyKAeotuna u 19 y Ha 1 Ma KpoBm Mononupn- 
AMHIyKIeoTHqa. Daopecntentnad metozuka Jleputec u Apyrux, KoTopon 
MPI MOTb3OBQNMCh, ONpeleiHeT OHOBpeMeHHO MM MOHO-, 4 WM It TpunupH- 
ABHHYKICOTHAB, a TaksKe WM MeTHHMKOTHHaMU, cojlep#KaHve KOTOporo, 
n0 Kpunry a Buapamcy (Kring a. Williams, 1954), cocTaBIAeT, WpaBya, 
He cane 1/20 o6mero coyepsxanua IMpPHAMHHyKIeoTHyoB. Hedonbmue pas- 
IMYHA B COMep Kaun OOMel HAKOTHHOBOI KUCHOTI H KOWeruApas MoryT OnITb 
oObACHEHHI 3a CueT DTOFO, HO pa3siM4na B 2.5 pasa (HK. C.) uw B 4 pasa (MM. II.) 
KOHCYHO OODACHUTL 93TIM Herb3a. 

Mertoyuka, koTopoli mp HOAbSOBAINCh, YHUTHIBaeT BCE OKMCEHHEIe (OpMHI 
TNPUAVHHYKACOTHAOB, HO COBepIIeHHO He y4MTEIBaeT BOCCTAHOBJICHHEIC 
PopMEI CoexuneHnit, a MeKY Tem OM MMeIOTCH B KPOBH, XOTAH 1 B MeHBIIeM 
ROUMMCCTBE, Mem oKNCICHHbe. Cook u Makaun (Glock a, McLean, 1955) 
Halin B KPOBM Kponka Ha 33 y oKMcZeHHOrO AuMochonupupqunnyK1e0- 
THa BCero 4 y BoccTaHoBeHHOrO. B KPOBH KPHIChI OHH HalIW DO y OKNCHeH- 
Horo JUTH 36 y soccranosnennoro. Bo3MoxKHO, TO MB HaNIMx ClyvaAx 
pasuMa Mexky oOmeli HNKOTHHOBOM KUCHOTOH u TAKOBOM B OKHCICHHBEIX 
KONerHApasax XoTA Onl oTuacTH OObACHAeTCA HanW4unem BOCCTAHOBIeHHON 
(opMBI Tex Ke coenMUcHHii. 

Mut naman B amtepatype TorBKO ofity padoty (Duncan a. Sarett, 1951), 
re MocHe Uarpy3kH OAHOBpPeMeHHO OpeNeCIATHCh uf KofeTuapasn (rem Ke 
cm0co6om, 4To Hw y Nac), NoOmas HUKOTHHOBAA KUC10Ta (OakTepHosormueckn). 
AsTopsl cpaBHuBanu BAMsttte Harpy3KH HUKOTHHOBOH KuCHOTOM Mu TpuM- 
TOPaHoM Ha oOpa30Banue KoHerumapas B KPOBW y Tpex yenoser. Ha Kpuoii 
13 Mx padotm o6maa HKOTHHOBaA KuUCHOTa oU4eHE pe3Ko TosqHUMaetTca 
B WepsBnre 1—2 y4aca, cHummaetca K 5 yacamM, a’ K 10 4uacam ona pak THyeckyu 
COBMANaeT C TAKOBOM KOMeritpas, KoTOpad B 9TO BpeMA JlOCTUraeT MAaKCHMYyMa. 
davTeM WleT LoCcTeneHHoe cHiKeHUe 1 oOnleli HAKOTHHOBOIE KHCJIOTHI, H Tako- 
BOH KONerugpa3s, IpakTuyecku COBMaaIouIMx B STO BpeMA, a uepe3 30 4acos 
C HeOObIIMM Tocre HarpysKn HaO10aeTCA BOSBpamlenue kK HCXOQHBIM WH®pam. 

Haum jaHupie TpyqHo CPaBHUBaTh C TaHHbIMH aMepHKAHCKUX aBTopos. 
OH j[anasn B KavecTBe Harpysku 1 r WuKOTHHOBO KucHOoTE. Mur Ke TON bBKO 
B ABYX CAY4aHX Ma 30POBLIM MOJOLIM MyKUNHAaM 0 200 Mr MW Habsb- 
(anu y UHX NOABIeEHMe Paya TaKNX HenpHATHLIX OWLYIeHHH, MpoBokanua 
KOTOPBIX Y OoubuLIX, oco6enHO y ueBpoTIKOB vo NCUXW4eCKH OONbHEIX, 
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Bausnue naepyanu HuKomunocod KUCAOMo Ha code pomecanue €€ 6 Kpoc old 
ee eee ee Se Caen eg ee 


IpelCTAaBIAeTCH COBEPMIeHHO nemenrateibHoit. Bmecre c tem 1 100 Mr BBI3bI- 
BaloT Xopoulo BLIpakeHHoe MoBpiuenne o6ineii HMKOTHHOBONM KNCOTH, 
HM KOMerHApas B KpOBHM, Tak UTO MBI CuNTAeM, 4TO B Ranbueiimem up padote 


“& 


¢ OONbHbIMH JyUMe WOAbSOBAThCA HMCHHO Takolt Harpy3Koll. 


Burnoypt 


1. Harpy3ka HHKOTHHOBO! KHCTOTOH BbISbIBAeT MOBBITMEHITC oOmeit Hil- 
KOTHHOBOM KHCHOTH H KoWerHApas B KpOBH. 

2. MakcumyM MNoOBbIleHvA o6uelt HUKOTHHOBOM KMCIOTE UpHxoAUTCH 
Ha 30, pexe Ha 60 MMH. Nocne Harpy3KuH, a K 2 wacaM, eCAH Harpy3ka Oia 
100 mr, conepsxanve oOmeii HUKOTHHOBOH KHCTOTE B KpOBM BOsBpallaetcHu 
K HCXOMHO BeIMUNHe WAM ake CilyCkaeTCA HUKE CC. 

3. Harpy3ka 200 mr BbisHBaeT Sonee BRICOKM HM NposouKuTeIbHBI 
HOWbEM HMKOTHHOBO! KUCIOTHI, He 3akaHunBalomimiica K 2 uacam. CyObek- 
THBHLIe ONLyMeHHA pM Takoit Warpy3Kke HaCTOAbKO HempiMATI DI! qua o6cme- 
yemMoro Mua, YTO Tye WpHMeHATh MeHbILYIO narpysKy —— 100 mr. 

4. Tlopwimenne oGmeit HAKOTMHOBO!N KHCIOTHE B KpOBM Wocae Narpysky 
upewuiectByeT MOBBIMeHMIO Koferuapas, HO ocnemHee Oomee MpomoIHH- 
TONbHO MU ZAaTAPMBaeTCH Ha BpeMA, Korfa OOmaA HUKOTUHOBAA KUCTOTA ye 
CHUKAeTCA. 

5. Haromar, 6e3 Harpy3KH, He BCerfa CofepRaHne HUKOTMUHOBOH KUCILOTHI 
B KOMerumpasax GansKo K OOmMleMy CofepsKaHuto HMKOTHHOBOM KUCIOTH; 
MMeIOoTCA Cy4alH, Kora OHO CocTaBAHeT BCerO 25% oOmeil HiKOTHHOBOM 
KUCHOTHI. 
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AKA I EMYA A HAY K CCCp 
TPYQbl MHCTUTYTA OM3MOJOFUN um. H. I. MIABJIOBA, t. VIII, 1959. 





U3MEHEHME A3OTMCTOrO OBMEHA B MOSTE TIPH 
HAPYHIEHHOM JEATEJIBHOCTH TEGEHH 


MH. B. BECEJIRHA x B. Pr. lr'OPIOH 
(JIa6opatopua G6noxumun HepBHOH cuctembi. Sapeqyiomui —T. E. Baayumupos) 


Bonpoc o porn amMmuaka B PasBUTHM ABICHAM OTPAaBeHMA WeHTpanbuol 
HePBHOH CUCTemMbI pu HapyuieHnnoii ACATCIBHOCTH NeweHw BuepsBble GHW Ho- 
cTaBIeH WM riyOoKo usyyanca VW. UT. Marnostim u ero WIKONON. | 

VUicxoya u3 coppemenunlx peqCTaBIeHni OO o6bMeHe aMMHaka B opraHusMe, 
Mbt HavaJIM CBOe HCCesOBaHHe C U3yY4eHNA OOMena BemkecTB y coOak, KOTOPHIM 
Oba MpousBenena Orepauua HaOKCHMA IKK-NABNOBCKOTO cCBHIMa.. tho 
4 Tocne onepaluu B yCOBMAX pa3quuHoro HuTaHna HMPOHSBONHIOCh Olpe- 
AeteHHe Y HUX CofepKaHNA B KpOBIt cBOGORHOrO (1 pedbopmuponannoro) 
aMMUakKa, PIOTaMHHAa, Caxapa, Wemounoro pesepBa, a B MO¥e — oOmero 
a30Ta, AMMMaKa, BakaTHOro Oy, pH, OpraHHyeCKMX KHCIOT UM Apyrux uurpe- 
ANeCHTOB MO¥H. Bech osToT KOMIeKc 6MOXUMITYeCKHX MCCIeOBaHHH KpPOBH 
MH MOY OOHAapyeKU MHOrocTOpoHHue usMeHeHUA oOMena BelecTs B OpraHisme 
NOR BIMAHHeM HapyMeHHol featenbHocTu neyenn, B YACTHOCTN, OKAasaJlOch, 
470 HOCH HaAOKeHHA OKK-MaBNOBCKOrO. cBuIa y coOak B KpoBM yBennun- 
BacTCA ConepKahue cBoOomHOrO aMMMaka AasKe HpW MOJOUHO-xe6HOK WHeTe 
HATOMAaK, YTO HECOMHEHHO CBA3aHO C M3MCHeHHem HallpaBleHua KpOBoToKa 
B oOxoy Heyenn. B xposn, ssaroit na aHain3 vepes 4—6 aac. Mocne mpvema 
MACa, HM B ocodeHHOCTH pu macHOi HHTOKCHKaWHM WeHTpanbHoli He pBHOM 
CHCTeEMBI COjepsKaHHe aMMMaka BOspacTaerT HavOonee pesko. pu stom 6n1n0 
YCTAHOBICHO BO3pacTaHve B KPOBH HM KomMuectTBa ruoTtamuna. Jlanee, BBAYy 
M3BeCTHOH TOKCHYHOCTH aMMMaka Hamu H3ydasUch M MeTOAH ycTpanenna, 
o0e3BpesKHBaHVA M BLIBETeHHA ero 13 opraHiiaoa. C aro nenbio MCHBITHBaOCh 
WelicTBve rioTaMuHoBoli KUCIOTH, PochopHoi KUCHOTL CoBMeCTHO ¢ YTyw- 
KO30H M Opomuctoro Hatpua. CrenuantbHo H3y4aoch TaksKe BIMAHMe TBOPOIK- 
HOW AMeTH. B arux ounitax WIA yuooctBa dKCHePUMeHTH POBaHHA COobOaKaM J0- 
HOTHUTeIBHO HaklaqbiBalach muctysza *KeyyKa. Bseneuve cobakam upn 
MHCHOM HHTaHuM OpoMucTOrO HaTpHA 3aMeTHO CKa3bIBalOCh Ha NOBeseHHU 
*KMBOTHOTO: coOaka MHoro cClladla, oTcyTcTBoBana pBoTa — CaMbiii Nepsprit 
HM CaMBIH NOCTOAHHBI mpu3sHak HaCTYINICHWA MACHOTO OTpaBAeHUA, XOTA 
Apyrve Upu3snaku, XapakTepu3ylonine cocroanue aMMHaqHOH WHTOKCHKalMn 
cpequei Taxectu, 6B Hamuno (Becenkun u Topyon, 1955). 9ro 3aBuceno, 
NO-BHHMOMY, OT Cemumuyeckoro BosielictBuA OpoMucToro HaTpa Ha WeHT- 
PabHy!O HepBHyto cuctemy. B cpasn ¢ 3TUM HaM KaKeTcaA O4eHb HHTepecHuEIM 
HefqaBHoO OOHapy?KeHHbif pakT yBelMueHna cofepKaHHiAl AMMHaKa B MO3BFe, 
B COCTOHHHM [WIUTeIbHOTO MeqMKaMeHTO3HOrO CHa, WM NOHWKeHHA 4yBCTBH- 
TCHBHOCTH MO3roBOH TKAHH B TAKOM COCTOAHHM & aMMHaky, BBOXJHMOMY H3BHe 
(Mapruncon u Taxenpimby, 1957). 
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Azomucmpiii o6meH & Moaee NPU HapYyweHHot OeamesvHocmu neuenu o21 


IlpuMeHAemad HaMM CMeCh MoOchOpHOH KUCHOTH C r1OKO3Z0H OKAsbiBasa 
B Hallux OUTaxX xOpomMu TeyveOHEI AH WpomusakTHyeckuuM sPiekT, Mo-Bu- 
MMOMy, OarofqapA yBeIM4eHHO BLIBeJeHHA aMMHaka U3 OpraHiama (puc. 1). 

OcoOenHo addekTHBHOe elcTBUe B OTHOMeHUH obe3BPeKUBAHHMA H BLIBeTe- 
HHA aMMMakKa OKa3bhlBallo IpHMeHeHwe [AWTAaMMHOBOM KUCIOTH. Baoqumanz 
OMHOBPeMeHHO C XJIOPHCTHM AMMOHHeM YJIOTAMMHOBaAA KUCIOTA WpeqOTBpa- 
Maia pasBHTHe aMMHAYHOH MHTOKCHKAIMH HePBHOM CHCTeMBI H pesKoe 
HapacTtaHie aMMHaka B KPOBH CoOaK C 93KK-MaBJIOBCKAUM CBHIIOM. OHO- 


17 ort 
0.9 
0.7 
05 


03 





Puc. 1. Cogepranne asoTa aMMMaKa (BP) B CYTOUHOI MOU 

co6aku Enouka (/) H ComepmkaHne a30Ta aMMHMaka B % K 

o6uleMy a3so0Ty (@aMMHauOe YHCIO) B CyYTOUHO! Moue Cobak 

(7/) fo HH Mocse onepanwi Ip pa3ssH4nprx jlwetax (cpejl- 
HHe Janu). 


[fo ocu adcuuce: 1 — HOPMa IPH MONOUHO-xTeb6HOH ANeTe; 1'—TO Ke 

pH MACHOH gHeTe; 2 — rocne onepalhh Npw MOJIONHO-xTe6HOn 

aynete; 2 — To Ke Ip MACHO w“HerTre; 3$— TO «Ke IIpH MOJIOWHO- 

x.1cOHOH mueTe c HOOaBIeHHeM H..PQO,; 3' To we NpH MACHOK WHeTe C 

nodargneniem H,PQO,. Ilo ocu opdunam — as0T aMMHaka (BP) 3a 
CyTKH (7) H B % K OGuIeMy az0Ty (IT). 


BPeMeCHHO © 9THM B KPOBH BOspPaCcTaIO COepKahie PIWTAMHHA 38 CYeT CBH- 
3aHHOrO eto aMMHaka (Becerkun un Topmon, 1956a). 

Kpome coOak, 06beKTOM Hallero HCCHeEAOBAHHA CILYIKUAH KOWKH, KOTOPHM 
Oba MpouspeseHa OllepamuA WpesBaputebHOrTO CyKeHHA HM Nocres_ywome 
HepeBA3KH BOPOTHOM BeHHI. PaspuBalonlwecA Mpu 9TOM, Kak MpaBuso, op- 
TAKABANIbHbIe AHACTOMO3bI CO3TalOT YCJOBHA KpoBooOpalleHiA y +KUBOT- 
HOTO, aHaJOrM4Hbie dKK-IlaBIOBCKOMY CBHDTy. Takoe *KHBOTHOe He MOrJO 
WUTaTbcA MACOM 6e3 TOrO, UTOOEHT y Hero He HacTyMaln ABNeCHHA HHTOKCH- 
KalHu, a HepexKo u cmeptb. [pu stom B KpOBH y TAKHX KOWeK, Kak HM CeyO- 
BalO OKUTATh, OOHAPYKHBANIOCh NOBLIMeHHOe COWepKaHve aMMUaka. B rex 
cIywuaAx, Kora pasBMBalomMecA aHacTOMOBhI IIH uwepes Meyenb (renatore- 
TANbHbI€e AHACTOMO3BI), *KXUBOTHOe HHUYeM He OTIMGAAOCh OT HOPMANbHOrO UH 
cofepsKaHHe aMMHaka B KPOBH ObLIO B Mpeyenax HopMbl (lopyzon u Ulenenes, 
1956). Takum o6pasom, 9Ta padoTa yCTaHOBHa BO3MO?KHOCTh MCHOIb30BaTb 
B SKCHepMMeHTe HKMBOTHHIX, Y KOTOPHIX 3aATPYTHUTeIbHO HalomKeHne K1accH- 
¥YeCKOFO 9KK-NaBIOBCKOLO CBHI. 

Jlanee, MBI HeoHOKpaTHo HabsmtOmMaaN y cobak C 9KK-HaBIOBCKUM CBHIOM 
pa3sBHTHe OTpPaBJeHHA Tp Moexanuu coOakamMu KamoBbIx Macc. Ilepeq Hamu 
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22 HM. B. Becearun u Bb. L. Popdor 


BCTANA 8aKaAVa BEHCHUTH 3HAYCHNEe IPOAYRTOB PHILLOCTHOLO paciaja SeKOB 
B KUMeuHHKe AIH HHTOKCHKAUWM WeHTpasbHoll HeEpBHO! CHCTCMLI y TaKHX 
coOak H BO3SMO7KHOCTL yCTpaHeHHA 93TOrO BpenHoro BosHelicTBHUA. CC dToOH 
IeMbIO U3yFaOCh BANAHIE MOJOUHOH WHeTH (Kepup, TROPOL) HM Tpeqox paHAto- 
Gee elicTBNe AaHTHOMOTHKOB (CHITOMHIRHA 1 OHOMIHNHa) pt MACHOM IMTa- 
HUM. OKasaloch, 4TO JWIMTeIbHOe Cofepanue ITHX COOak Ha TBOPO?KHON 
aueTe He BUeKIO 3a COOOI OTPaBMeHHA, HECMOTPA JaxKe Ha TO, UTO B KpPOBH 
coOak HepeyqkKO oOOHAPYKUBAINCL 3HAYHTeIbHbIe KOMMUeCTRA CBOOORHOrO 
aMMHaka. Yyjaloch Take ycTa- 

A 6 HOBUTb, 4YTO eC CodaKH Tosy- 









har le 170 03 was MACHOIE KOpM Cc IlpeaBpapHu- 
if 1.08 TCJIbBHbIM HK OQHOBPeCMeCHHDIM BBC- 
10+ 10F jlenuem uM (yepe3 ductysy) 
09} : 081 AHTHOMOTHKOB, TO pa3sBUTHA MAC~ 
08t 8 7) 0 HOW WHTOKCHKALUM 3a TepHoy 
07 Y; = OIbITa, KaK NpaBuso, we HaOdwJ10- 
06+ 6 Yj = nanocb. pu stom B KpoBu cobak 
05 3 Yj = comepKanne aMMMaka MOrJo ObITb 
a4k 4 G 4 BHaYUTeIbHO MOBBIINCHHBIM (Be- 
ne | = cemkuH UM lopnon, 19566). 
re Uj — O6o6manh TOIBKO 4TO K3I10- 
Ne y) 4 FKCHHEIG pesyNbTATLI,  MO+KIO 
ie Y] S| upniitn K Mpeywonowenuio, uTo 
fe 9 es Pe ees OCHOBHOM Puno pasBuTHA 
F a MACHOH WHTOKCHKaluu pn Ha- 


pylleHHOoHK “OapbepHouw dyHKnuN 


Puc. 2. Coqep*kanue a3z0Ta aMMHaka (/) H aM- eee ABT ROTOR, OMINICRCHOE 
MuaqHoro a30Ta rioTamuna (//) BronopHom BO3sfelicTBMe oOpasyloniuxca mpu 
Mosre KpbIC B HOpMe HM Docdec xupypruyeckux 9TOM VM aMMMaka, MW IposlyKTOB 


HapyuicHHH [eATeJIbHOCTH TeyvenW (cpefqHMe pyyrocTHOrO paciiana 6enKOB B 


HHbIe). 

AaHHble) KMMeqHHKe. 

IIo ocu adcyucc: 1 — HOpMa; 2 -——- KOHTPOJIbHaA Jlama~- = 
POTOMHA; 3 — YacTHYHAaA renaTakKTOMMA-+ Cy#eHNe BO- }B nacrosmee BpeMA B KIM 


POoTHOH BeHbI, 4 — «nONHaA» renaTaKTOMHA; 5— BbIKITW- HHKe y OONbUDIX C TMppo3om Wle- 
geHne neyenn. I7o ocu opduxam — a30T aMMMaKa (A) u 
AMMHadHbIM asor ruiTamMuHa (b) B Mr%, yeHH IJIpH yr po7Karlwimnux WX 
FKUZHA KPOBOTCYCHHAX H3 BapH- 
KO3HBIX BeH NMMeno,a HaXxOMUT 
ceO6e IlpliMeHeHMe oOllepalluA HaJOKEHHA MOPTO-KaBaJIbHOrO aHacTOMO3a 
(Kopsakuna, 1957; Jlan Xcu-ayu, nu gap., 1957; Palmer, 1957). Hamu omnpe- 
JeeHUuAl AMMHaKA MW TEIOTAaMHHAa B KPOBH TakHX OOAbHBEIX AO U Wocse Hao- 
KCHHA HM MOPTO-KaBaJIbHOTO aHaCTOMO3a HoKa3salu, 4TO WpH WApposax we- 
YeHH CojepKanve aMMHaKAa HU IOTaMMHA B KPOBH HepeAKO ObIBaeT NOBBIMMEH- 
HHIM, Wocse Ke Olepalluu OHO BOspacTaeT ere Oomee sHauNTerbHO (Topnon, 
1956). CoeyqopaTtenbHO, TepalleBTu4eCKH M WueTU4YeCKUM pexKuM TaKux Oob- 
HBIX JOJKEH WpecJleqOBaThb eb YCTpaHeHHA, OOesBpe7KUBAHMA MH BhIBeEAeHUA 
U3ObITOUHEIX KONM4CCTB TOKCHYeCKH FelicTBylomero aMMMaka. Hamm jaHHele, 
NOIyueHhble B OWLTAX Ha JKUBOTHHIX, J[alOT OCHOBAHHe PCKOMeHAOBATh MpU- 
MeHeHHe MOJOUHOK MH TBOPOMHOM WUeTH WU aHTHOMOTUKOB y HeweHouHHlXx Ooub- 
HDX. HaOmloqeHuA Haw pesyAbTAaTAaMH WpPUMeHeHMA FAIOTaMMHOBOM KUCIOTH 
B KJIMHHKe Up WeweHouHol KoMe M CyMOpo3HbIX COCTOAHMAX y OONbHEIX Mocse 
ollepaluilh HaslOvKeHHA TOpPTO-KaBaAJbHOrO aHacCTOMO3a aH OOOApAIoMMe 
pesyibTaTH. Hepeyko up 3sToM HaOmONanoch yAyullieHve COCTOHHMA OOJIb- 
HOrO VW CHWKeHHe NOBBIINCHHBIX KOJMYeCTB AMMHaka B KposHM (lopyou nu HKo- 


pakuna, 1954). 
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Avonucmotit ob6.mer u Mosee npu HapymeHol OeamertvHocmu neveHit 023 





Botpoc 0 po aMMilaka B HaToreHe3e HEpBHLIX paccTPOHCT Ip 3adone- 
haHMAX HeYeHH OCTPO ANCKYTHPyeTCH B HaCTOAMee BPeEMA B MUPOBOH JNTepa- 
type. C ofHoli cTOpoHH, WMeeTCA MHeHHe, UTO AMMHak, TOCTyHarwuliil B MO3r 
13 KPOBH, ABIAeTCH TAaBHOl WPHYHHOM HepBHBIX paccTpoucrTs. C ypyrou 
CTOPONh, BLICKASHKIBAeTCH MHeHHe, OTPMTalollee Befyilylo polb amMMMMaka 
pu stom. Bce 9To NobyAUAO Hac U3yYMTh B OKCMePpHMeHTe H3MeHeNHA COlep- 
/KAHMA AMMHAakKka HM PAtOTaMUHa B LOJOBHOM MO3sre Ip TeX WIM HHEIX Hapyiie- 
HMMAX JeATCIPNOCTH TWeyeull. 

Vueutuecnue coxepianin aMMMaka B Mo3re Haxojumu VM. Il. [lansos 
c M. Henukum u C. C. CamasKkun y coOak C OKK-HaBAOBCKUM CBHIIOM Ip 
MHCHOM HHTORCHKAIMI WIM Wocte BBeJeHHA B ?KeyOK COJell aMMOHIIA. 
B nmocweqnue rob ph yqatenmt neve y coOak Onlno0 NaliqeHo pe3Koe 
yBeuMyentic cosepmanna rawtTamuna B Mosre (Flock a. oth., 1953). 9. 9. Map- 
tuncon mu Jl. A. Taxensiapy (1957) nani yBenluenne coyepKaniiA aMMHaKa 
8B MOB3re *KUBOTHDIX UpH HapyMenun MoveBHHoOOOpasz0BaTeIbHoll PyHkKuA 
neueun, Y mrwomeil 3axXBaT AMMHaka MO3FOM OBI yCTAHOBIeH Ip ollpeyeleHHu 
APTePHO-BCHOSHOM pasHHIbl B COslepKaHWA aMMVaKa, eciH cofepKanve 
aMMItaka B apTepHadbHoit KpoBH Upesstmato 0.1 mr% (BessmanS. a. A., 1959). 

Mil nauain H3yyeHHe cojepxaHHvA AMMMakKa H TJOTaMHHa B MO3re KPbIC 
Nocue HeKOTOPHIX XHpypruyeckHx oNepanuil Ha Meyenu (cysKenwe HM Mepe- 
BH3KA BOPOTHOHM BeHEI, TeWaTIKTOMHA pa3sIM4HOW CTemeHu, TellaTakKTOMHA 
¢ OJMOBPeMeHHDIM CYKEHHEM BOPOTHO! BEHLI M BEIKAOVeHHe Nexen 13 ObmMero 
Kpyra kKpospoodpamelna). 

B octpLix onbitax (MomHaA TeWATIKTOMUA WM BEKWIOUVeHHe MeveHl) #KUBOT- 
ble, OlpaBHBIINCh OT OepalWOHHOrO HapkKosa, WOCTeneHHO Bilagal B Ken- 
peccHBHOe COCTOAHHE, a HesaqOAro AO CMepTH NpHHuMatn OoKoBOe TonoKeHHe. 
YUepes 4—5 uacos Mocue oflepayuu UX NorpyKaiw B MUAKM KHCIOpoR. 
B Xpouiueckux OMbITAX JKHBOTHBIC YMEPIBAIHCh ywepes O AHeli Mocste one- 
panun. Hepesko BbipakeHHad Jleipeccua HadJlOfalach TOIbKO y Tex U3 
(MX, KOTOPLIM Obla MponsBefeHa YacCTHYHAA TelaTIKTOMHA C OMHOBPeMCHHEIM 
Cy?KeHHeM BOpOTHO! BeHE. Cosepskanhe AaMMMaka B MO3re IPH 3TOM NOBbIMNAIOCh, 
OCObeCHHO Z3HAUMTeNbHO B OCTDPHIX ONbITaX Doce BOsMO7KHO NOMHOM relia- 
TOKTOMHM, & YyBeMYeHMe cOfepHaHHA THIOTAMUHA MpoucxoqusO B C1yuae 
WONHOH relaTaKTOMHU, B WCTHYHOH TelaTIKTOMHM C OMHOBPeCMeHHEIM CyKe- 
HWeM BOPOTHOI BCHH H, Hakone, Ip BLIKMIO“eHNH Nesenu (pc. 2). To me 
HaGmofalocb Hamu uy KomeK (Becerkun u Topyon, 1907). 

Jianee HaMM W3y4anoch Bo3syelicTBue Ha WeweHb YeTbipexXxXAOpHCTOrO 
yrulepowa, ABIAIOMerocd AJOM, DepBiruHo DopaxalomuM nevenb. *HUuBOTHEIM 
BBOMMAaCh ofHOKpatHaa fo3sa — 0.066 ma uan 0.1 ma na 100 r Beca Testa 
i 1 MH MHHepadbHOoro Macda BHYTpHOpiomMAHO. UacTh +KHBOTHEIX Hpi 3TOM 
liori6ana B TeyeHMe UepBbx 2 CyTOK Woce BBe;eHHA, yale Bcero CMepTb 
HacTylagsa uepes 36 uacos. Jina uccneqoBaHuA cofepsKaHHA AaMMMakKa B Mose 
KPHICLI YMCPILBIAIHCh WorpyKeniemM B AMMUTKH KucHOpox yepes 1, 2, 3, 4 
cyTOK H To3qnee. B pesyubTaTe OMbITOB OKasal0cb, YTO Yepes CYTKH Mocse 
nBetenua CCl,, Korfa, 00 auTepaTypHbiIM fanHbim (Holfmann a. oth., 1909), 
wacTynaeT Gosee WIM MeHee pactipocTpaHeHHblii HeKpos MeweHouHO TKAaHH 
(r. e€. Kora TKAHb HeveHH Hanbouee WoppekAeHa), B MO3re yBeMUNBATCA 
KOmMGeCTBA MH aMMuaKa (+33%), u raioTamuna (+ 71%); wepes 2 cyTOK, Korga 
HacTylaeT HepHox BocNasweHusA WM pereHepalyMu, OOnapyKuBaeTCA Tpupoct 
aMMIHaka i raioramuna Ha 24% u 34% cooTBeTcTBennO; ciycTA 3 CyTOK pA 
HaCTYINCHHH TepWoOfa BOCCTAHOBICHMA TKAHHM Meywenll MB oOHapyKuBAIH 
NOBMIMNCHHEIM TOKO rarotamun (-+33°/,), a vepe3 4 CyTOK WM Mo3Ke WH riwTa- 
MIfft, I AaMMHAK OKaBbLtBalich B HOpMe (plc. 
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B M01HOM COOTBETCTBHM C 3TUM U3MeHAOCh HM TOBeeHHe *KMBOTHLIX. 
Ilepautii 4 Bropoll THM Mocxe BRe_eHUA Aa *KHBOTHLIE GLU MasONOLBIOKHEL, 
WMepcTh ux Oba Babepomena. Ha tTpetnii ReHb BUA It NOBeReHMe BELKUBIINX 
HUBOTHBIX CTAHOBHJIMCh MOUTH HOPMAJIbHBIMH, a B jkalbHeliiem (4 cyToK 
M 11037Ke) *KMBOTHBI€ BHEMIHe HHGeM HE OTINUANUCh OT OOHUHEIX. 

Takum oOpa3om, B STON Cepuit ONEITOB MBI OYUN pesyAbTaTH, ToKasH— 
Baloulue, 4TO HW pw s3adoleBaHin WeweHH TaksKe MOMKeT MpoOncxonUTh 
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Puc. 3. Comepsanue a30Ta aMMuaka (/) 1 AMHAHOFO az0Ta 
ruotamMuva (//) B TONOBHOM MO3re KpbIC 8 Hopme H 
Tocie BBefeHnaA CCl,. 


[To ocu a6cyucc — [HM OTIBITOB; no ocu opdunam — a3s0T amMiaKa 
(7) H aMMaHDI as0T rmioramnuya (JI) B Mr%. 


BOspacTaHve aMMHMaka H [OTAMHHA B MO3re. OTH WAaHHble JaloT MpaBo pes ilo- 
AOKUTh HaIMyle MOBBIMeHHOTO COepsKaHHA AMMMAKAa B MOBre pn 3aboue- 
BaHMM Neve M y Woe, {TO MOMKCT B TOM HIM HHO CTeleHM IpuBecTu K Ha- 
PyUICHHO JCATCNbBHOCTH WeHTpaIbHOU HEpBHOH CHcTeMbI. OqHako Ha OCHOBAHMIT 
HamMx COOCTBeEHHDIX [aHIIbIX MBI He MO?KeM C4YMTAaTb AaMMMaK ejMHCTREH- 
HOM HMPpU4MHOM HEPBHEIX paccTpoiicTs Upu za6omueBpaHuax Neuen. 


Botsopl 


{. Upu nekorophix xupypruyveckux HW XHMiN4eCKUX HOBpesxkKeHMAX Teyenn, 
HapyMla1wnl[ux ee JleATeIbHOCTb, COMepHKaHhe aMMMaka MM ruloTaMuHa B MOBre 
*RMBOTHDIX (KpPbIC) yBerMuMBaeTCcH. 

Ypelnyenve aMMUaka B MO3re Y KUBOTHEIX ABJIACTCH OHUM M3 dak- 
TOPOB, RbIZEIBAIOWMINX HapyllieHiie JeHTeAbHOCTH WeHTpasbHoil HepBHo cHc- 
TeMEI. 
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OTPAJKEHHE JIHEPTETHMUECKOrO Ho IJIACTHUECKOrO OBMELOB. 
B OBHOBJIEHUM BUOXMMMYECKOrO CYBCTPATA HEPBHOH TRAHHM 


ro BK. BAAMAMUAPOB 


(JiIa6opatopuA OuVOXHMUM HepBHol cuctembl. JaBenylomml — VF. E. Barayumupos) 


OHUM H3 KDPYWHeHMIMX MOCTOUHCTB U3Z0TONHOTO MeTO/la UCCeLOBAaHItA 
ABAACTCA TO, 4TO OH TO3BOAAHCT OTPABHTh XOW ONOCHUTeETIYCCKHX Mpoweccon 
in vivo. H3yyenuve oOOHOBNeHNA pasTH4HIX XHMUYeCKUX BeMeCTR B TKAHH 
MO3ra IWpokKoO pasBepHy.iocb uw B CCCP (nxadoparopnu A. B. Ilanaayuna, 
I. kk. Baagumupopa, E. M. Kpenca, B. A. Qureszbrapyra, B. O. Posenraprta, 
B. C. Ilanota u nekorophtx Apyrux), u B Apyrux crpanax (Tarver a. Schmidt, 
1939, 1942; Richter a. Caitonde, 1957; Waelsch, 1957, 1 ap.). Onnako jo 
CHX Hop He OLINO elle DONLITOK OOOOMMITH MOLY “eH MaTepHaJl B OTHOMICHHIT 
JHEPLeTHAYCCKOL CTOPOHbL MpoeccosR OOHOBACHHA OCHOBHDIX BeTCCTB HepBilolt 
TKANH, 

lout Bew ocBOOOsKj(atOMaACA XIIMMYCCKaH Buepriud B MOBre ABLLACTCH 
PC3yMbTATOM OKICJICHHA YTJIOKO3LI. ORMCIeHIIe ce ocymecTBaAcTcaA uepes 
oOpasonanne pAa MpoMeyTOUHHIX MpoOLyKTOB — ywepes reKcosodoc path u 
ocho piu poBaHHble MPOAYKTHI THeXyraepOULXx coemmeniii. Orciora ectect- 
BEHHO OMKMJAaTb, TO HHTCHCHBHOCTH OOHOBNeHUA ocdopa BCeCX DTHX IIpo- 
MEIKRYTOUNDIX IPOWYKTOB JOIGKHA COOTRETCTBOBATh MNTeTICHBHOCTH ToOTpeb- 
jeimtsa raoKospt. JheiicrBuTerbio, IWWTCHCHBHOCTD OOHOBICHHH reKco3s0@oc- 
datos B tKanW Mo3ra BHICOKa (Baamumupos u Py6benn, 1957). C apyroii cro- 
POU, JUCPLIIA OKUCTUTCNbBHLIX MpoOmeccoR aKKYMY.UIpyeTca B TenpepLiBLo 
CHHTC3HUPYWMUeMCA YHUBEPCAIbHNOM IHepreTHuVecKOM BeLeCTBE — AeHO3UT pit- 
docdopnol KucroTre (ATM), Kak mokasanu omnror in vitro, Tpomspeert- 
Hble pajjom apropos (Ochoa, 1944; Bain a. Kohlenbrenner, 1950), moraonmenue 
OJMOrO TpaMM-aroMa KuUCTOposa TIpHBOANT K OOpasoBanitto WpliMepHO Tpex 
(3 cpeynem 2.5) rpamm-monekya AT® uz AN@. Tak kak yposeu, cofepma- 
Hist AT@ octacTca NOCTOAHHLIM, TO UPHXOAMTCH 3aRTIONWNTh, FTO CKODBKO 
MoseKkys AT@ oOpaszyetcH, CTOADKO +e It pactagaercs, T. e. BCe BPeMA Hyer 
KpyropopoT dochopa MexKy Heoprannueckum gdocdopom, AT@ mw Apyrumn 
MocopHbIMH CcoequneniusMu. PacueT MoKkasblpaeT, 4YTO OOHORTeIMe TaOMdb- 
Horo docdopa ATM un dochokpeaTuHa B TKAHN Mosra IpoOucxosuT B TeYelne 
HeMHorHx munytT. [[ponegenmble B STOM HallpaBseHnn akcoepumMentiE (Bxaa- 
quMupos Hu PyOenp, 1954) cormacyloTcaA © TAKUM JLOIYyeHieM. 

WUntencnBHocTh OKHCANTeIbHOTO OOMCHA MO3ra O4eb BeTHKa. Y awemoseka 
ona olpeyereua in vivo. Tax, Kern (Rety, 1957) m ero corpyynikit Hamil 
norgsomenve O, panna 3.3 Ma/100 r Mosra/min. Kak moka3blBaroT OlbITDI 
C TKAHCBLIMN Cpc3saMU, Y M@JIKHX *UBOTHDIX NTOrsmomentie KucLOpoma MO3roM 
Ha 1 r Beca ene Biimte (Krebs, 1950). Takum o6pa30m, HeTpyHO paccuitath, 
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¥uTO y 4euoBeKa Ita | r Mosra B 4uac ocBOOo*AaeTcA 10 Kan., B TO BpeMA Kak 
cpeyuee TelmooOpazsoBanne Ha 1 r Bcero BeCa Tela COCTaBJAeT B YCMOBMAX 
MBIIMeYHOrO WOKOA MeHbue 1 Kan. Y MeNKUX Ke MKMBOTIIDIX DHEproTpaTH, 
paccuntannpie wa 1 r Mosra, WO-BiyuMOMy, ocTHraloT TpumepHo 20 Kau./ 
qac. 

BosnukaeT BOompoc, Ha KaKHe HYyKALI UCHOMb3yeTCA Takoe OONbIMOe KO- 
muecTBO 9HeEprint. OueBiyqHO, MO#KHO yKa3aTb Ba OCHOBHDIX HallpaBsleHiA 
Wpoweccos, TpeOylOUlMX SHAYHTeIbHBIX 3HeprosatpaT: 1) AA ocymecTBAe- 
HHA CHHTeTHYeCKUX peakWMii B Xoze OOHOBIeCHHA XHMMYeCKHX CyOCTpaTOB 
Mo3ra HW 2) JIA OOeCHeYeHHA PYHKWUWONAMLHO JeATebHOCTH HeEPBHBIX 91e- 
MCHTOB Moara. 

Ilpumenente docpatos, Me4YeHHEIX payWOaKTUBHLIM H30TONOM docdopa, 
HWOZBONUN0 WpHOAMHKeHNO OXapaKTePH30BaTbh pa3sMephi OOHOBIEHHA pA 
pochopconep:Kalnx BenjecTB (Tabn. 1). 


TABIHIIA 1 


OTHOCHTGJIbUAA YA@IbHaH AKTHBHOCTL (OTHOUICHIe Yie-1bHOU 
QKTHBHOCTH (pocd@opa CcoeqwHeHHA K YelbHOW aKTNBHOCTH 
neopranvyccKkoro dochwopa) HeKOTOpLIx gocPopcosepmamnx 


cOCJ\NHeHHH B MO3re Kpsicel yepe3 3 daca 


(Beiayumupos, Hsanopa wv Ipasyina, 1957) 





| 
Coe pmRaHnne | : 
OTHOCHTeJIbHAA 


ocipopu Ha | 
(8 MP) | HOCTh 

_ | 
(DocMOATHUMNbL 2. 2 ee ke, 1.6 : 0.021 
JluumOMmpoOTeHHbE . . 2... O19 : Q.24 
PHOOHYKACHHOBUH KICLIOTa .. 10 | 0.029 

JesoncnupHnoonykK.1enHoBan | | 
TCL OU Gee vee he Sau 2a, thy Be oC 0.00 3 0.01 
(PochoupotTenHbl . . 2... 0.035 0.48 





Wpuseyentite Bp raés. 1 mudpbt xopomio rapMoHiipyloT iC TeMIL jlat- 
HbIMIH, KOTOPble MUOTYGeHb! PANOM Jpyrux NWecsesoBaTeeit. 

Jlanee, Ncloap3syA B KaveCTBE NHAHKaTOpa MCUCHIUbIC Pa WOARTUBUBIME 
uzoToTiami (Sou Cl) amino UCLOT bE — TIN, MCTHOHITH, JIMBINC 1 THpo3sHH, 
VAALOCh UOKaszaTh OLCTpoe BKIIOVCHHE BTUX AMMHOKUCAOT B COCTAaB OeTKOB 
mosra (Tarver a. Schmidt, 1942; Nannagnn i Bepraiimep, 1959; CanuKosa 
u Cxsopyesnyu, 1955; Heaaesna, 1957; Richter a. Gaitonde, 1997; Waelsch, 
1957; Baagumnpos u Ypnicow, 1957). 

B xone oTHX HecneqoBaniil O10, OFHAKO, OOHapy+KeHo, YO MeucHasn 
cepa MeTHOMMHa B TKaN MO3ra ObICTpO TepexoguT B COCTaB Ml IMICTHHa, W 
rujoraTuoua, 1 TaypnHia (Richter a. Gaitonde; Hewaena), a pagqwoakTHBHLIn 
yrilepoy, raumiwina — B yriepoqHylo Welouky pxAya ApyruX AMHHOKHCIOT 
(Cepltl, IMCTeNH, aCHapariwoRaA KUCLOTA, TIVTAMNNOBAA KUCIOTA, P1yTAaMHH 
i wWeKOTOphle ypyrue — Cayunopa wu CrBopresiy). ITO OOCTOATEIbCTBO 
WMMaeT BOSMO;KHOCTH COMOCTABHTb YACUbHYIO AKTHBHOCTb aMUHOKHCJOTH 
B CocTane Genka HB CROOOLUOM CocToAHHK. Hanpotun, B Ci1yuae IpHMenenua 
MeYeHOrO THPOBIHA MCYCIIb KapOOKCHA MocaeqNero He NepefaeTcA B COCTAB 
pyrnx amuuoKucsoT. Kpome toro, KomHuecTBO OeKOBOrO H CBOodOAHOrO 
THPOBHUA JICCKO H TOUHO MO?KeT OLITL OpeseneHo MeToxoM Bepurapta (Bern- 
hart, 1938), uTO NWosBonmeT Jace BEICUIITATh YACbUy! AKTHBHOCTH DTHX 
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HByX MopM THpPo3sHHa. Takum o6pa30M, IIpuMeHAA Me¥eHBII THPO3SHH, MOMKHO 
OXapaKkTePpH3Z0BaTb Pa3sMepbl OGHOBIICHHA AaMHMHOKMCIOTHOrO cocTaBa G6eJIKOB 
Mosra. 

B HammMx ONbITaX NOyunwocb, 4TO B CpeqHemM uepes 75 MMH. oOmaA 
AaKTHBHOCTb OeKOB MO3ra OKa3zalach paBHol akTuBHOCTH G6e3b6erKOBOrO 
OUIbTpata, a colepsKanue TUpoOsHHa B OemKax OKasanocb B 170 pa3 Gombe, 4em 
B Ge36e1KOBOM MulbTpate. Orca cpeqHHii CpoK NoUOBHHHOTO ObHOBIeHHA 
OeIKOB MO3Tra JOJKeH PaBHATECA MpumepHo 5 cytTKam. J]anee, B onbTax 
C BBeyeHHeM MINHA COMocTaBIeHHe AKTUBHOCTH OeKOB C AKTMBHOCTBIO 
rIOTATHOHA NO3BONUNO ONeHATh CKOpOCTh OOHOBNeHHA WM raloTaTuoHa (HO0- 
pAyKa OAHUX CyTOK). CKopocTb oOHOBNeHHA TunkoreHa Tox_pobuo usywaHn 
M. KM. Ilpoxoposa u 3. H. Tynuxosa (1957). 

TakuM o6pa30M, OKa3a0Cb BO3MOKHEIM OXapaKTepH30BaTb pa3MepEl 
OOHOBJICHHA OCHOBHEIX XHUMMY¥eCKHX CyOCTpaTOB, BXOAADIMX B COCTAaB TKaHH 
Mosra (TaOs. 2), B MMKpodKBMBasleHTax Ha 1 © TKaHM B ac. 


TABJIHMIIA 2 
Pa3Mmepsl oOHOBJICHUA pa3.1TH4HBIX BemlecTB MO3Ta 





Conepoa- OOHoBIeHHE 


B MIHKpPO- 
HHe BiT 
BeujecTBo JKBHBAICH~ Mctroukuk 
MO3Fa ; { 
(B Mr) Tax Hair 
B 4ac 





Cymmapaile Oekn. . .| 100 3.0 BsaiMMHpos v 
Y pHHCOH, 
1957. 
[snoTatuwoH . 1... 0.8 0.2 Tam Ke. 
PuukKoreH ....... 1 1.67 IIpoxopopa 4 
Tyaukosga, 
1957. 
Mochosmnuje . . . . . 60 0.36 ! 
@Mocoupotenunl. .. . 0.19 Buaaumupos, 
| |  Wpanopa u 
I]paBauna, 
1957. 
JIunonpoTenHnh . . . . ? 0.50 | 


HyH-1eHHOBbIC KHCJIOTHI 1.5 0.03 


B xone OvocHHTeTHYeCKHX MpomeccoB aHeprud 4epllaeTcA, Kak Mpasusno, 
3a CU4eT aeHO3HHTpUdochopHok xKucuoTtH (AT@). Hosromy ana yueta Tou 
JONM OHeEpruu sTOTO yHuBepcasbHOrO aHepreTMyuecKoro BellecTBa, KOTOpaA 
HoTpeOsAeTCA Ha CHHTeTHYeCKHe MponecchH, HeOOXOMUMO 3HAaTb OOMee KONH- 
ueCTBO SHEPruv, aKKYMyNMpyemonu B coctape AT®, nu Benuunny cBOobo_HON 
dHeprun rugpomusa ATO. 

CBobogyHyto 3Hepruio (AF) ruygponusa AT@ okazan0ch BO3MO7KHBIM 
ONpexeIHTb, WOMb3SYACh paqWOaKTHBHAIMH WHAMKATOpAaMH, IKCIeEPUMeHTaIbHO, 
IyTeM HCCIeOBAHHA KOHCTAHT PaBHOBeCHA AByX PePMeHTATUBHHIX peakiuit — 
rekcokuHa3Hol (1) u docdhatasnHoi (2), B CyMMe JalOlNx peak rugqpomusa 
aleHosuHTpudochopHok KucnoTH (3). Huromubie KOoHTeHTpannu AT®@ 
Ww raiKo30-6-hochata olfpeseiHIOTCA UpM STOM pawMomMeTpuyeckKH. 


ATO* + raioKo3a & r110K030-6-hochat* + AJT@ (1) 
FarwKo30-6-hochat* + HeO — HsP04* + rouokosa (2) 
AT® + H,0 = AJI® + H5PO0, (3) 
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Uccnexospanita apTopa u ero coTpy HnKos (Tunogman, 1954; Buanumupos, 
Baacospa, Konotuaosa, Jls3aosa u Tanteneepa, 1957) ntoka3anu, aro AF? 
WA CyMMapHol peakunn (3) 3iauuTesbHO HHKe, UCM 9TO NPHNMMa patible, 
u papa 5.6 KKan./Momp. [[pu nmMetoutuxca B MO3re KOHIeHnTpaliax Heopra- 
HMYeCKHX docdparos, AT@ n AJ[@M ona Bd3pactaeT FO 9 kKan./Momb. B xoge 
OKUCAUTCIBHLIX Wpomeccos Koadmuyne it dochopusupoBpanua P,O, Kak 
6LlI0 yka3ano BbILe, paBeH B CpeqHemM 2.0. Cregonatenbno, pu mepenoce 
ONHOii Mapbl rpaMM-aTOMOB BOMOpOosa Ha KuUCHOpON oKONO 9X 2.0—=22.5 KKad. 
HcNoOIb3syeTcn wis o6pasopanuaA ATO. ‘Tak Kak peaKUA OKHCIeCHHA AByX 
rpaMM-aTOMOB BOsOpOona CyOcTpaTa AO EOI CBA3ZaHa C OCBOOOKeEHHNeM Tpy- 
MepHo 56 KkKasl. 3Heprui, TO Mpn oOpe3sonanun ATM uchoupsyerca OKOMO 
40% pBeell SHePrHl OKUMCAHTeEIbHEX Tipe qeccos. 

Pacnonarad JaHubIMH WIA CKOPOCTH BHC PeHHA payWOaKTHBHbIX AaMIMHO- 
KHCHOT K docPopa B COCTaAB pasJINUAHbIx coesuNneHHil (Ta6n. 2) MW y4uuTEiBan, 
UTO Ip cHuuTese pAa PocPopublx COE MMHENHM WM L.NKorena TpaTATCA TO 
onnol uactine AT®@ (tT. e. 9 kKaad./MOnb), a Ip CHHTe3e NCNTHLHON CBABIT — 
mee (tT. e. 18 KKad./MOTb), MOMHHO COCTABHTS CleqyOMlyh TAQIMOy, XapaktTe- 
PUBYIONLyIO pacxox INeEPru Ha CHHTe3 pAya BeleCTB B TKAHM MOsra (TaG.l. 3). 


TABIHWA 3 
IpuOs1n3gntesipnaa 3sarpata aHeprun AT@ wa upomecc obnos- 


























SleHTH 
OOHORTe- 
Hire (B OHeprita, 
Xupantep MIIKpO- Tpeoyto- 
BemmecTRo r SHRI BAM HCH Ha 
cBAsen JeHTuX | o6HOBIEHHE 
Ha fr (6 Had.) 
B Tac) 
CymMapnble Oc1TKH. . . | [leutnynie. 3.0 0.054 
PAWOTATHOU os esx os » 0.2 0.003 
letkoren .o. . . ..). | Poo kKo3ngHae. 1207 Q.015 
MochosnmuA . . . . . | Docarupie. 0.36 0.003 
MocHhoupotvenHhl . . . . » 0.18 0.0016 
sluMOUpPOTeNHbE . 2... » ) 0.90 U.0045 
HykKl@HHOBbI€ KIICLIOTHI » | 0.03 0.0008 
ere. ae oy . 
CymMa : | | 0.082 
| | 





Tlonyueunaa CyMMa 9HepreTHyuecCKHX 3aTpaT cocTaBlAeT OT OOnIell BeIH- 
YHHbI DHE pro3saTpat, OlpesesenHbIX 10 Horsmomenuto KucMOpona (1O—20 Kaa. /r/ 
yac), HUYTORITyIO WoO Hw BCero 1—2% OT DHEprt OOpasoBaBMleica OALOBpe- 
meno ATO, 

IIpusenenutie B Ta6ma. 2 yannble Wan PocHopHbx coeqMNeHIH, BeEPOATHO, 
Oy AYT HeCKOAbKO B3aHIZKEMHLIMIM, TAK Kak BelleCTBa, ABAIONNICCH Tpest- 
JCCTBCHINMGOM TOFO IIH HHOFO COCAIHCHIAH, OO.1adaloT AKTHUBHOCTHIO MeHbIUEeL!, 
4eM HeOpranllweckhHi Mochop, U, CAeMOBATCAbUO, OTHOCHTeMbHAA ye buan 
AKTHBHOCTb, pacculiTalHad TO OTHOMeHHIO K Pocmopy BelllecTB-N pewAWecTBeEH- 
HUKOB, Oblga OL BHI. 

Hlanee, UpuBeyenitsit CHHUCOK ameko He UcueplMblBaeT BCeX TeX Halmpas- 
HOHU, B KOTOPLIX NpPONCXOAT CHUTeTUFeECKHeE Wponecch! B TKaN Mosra. Ha- 
Ipumep, OOHOBIeHITE B PocHomMlAAaX O;WLoro aToMa cocwopa MOKeT OLITh 
CBH3aHO C ILPHCoeyMHeHIeM K PINepilty AByX MOJICKYI KUPHbIX KICJIOT 
HW ¢ HpucoesunenHemM Kk PocHopHoii KucstoTe XOAMHa. pu cumrese xorectrepiuia, 
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Tpit YMCA HeNOURIH #MPHOH KHCJOTHI MOKECT UOTPCONATLCA HCCKOUbKO, 
I B WCKOTOPLIX C.lyyaax — mMHoro uactuy AT@, Hekotopnhle amunoKkucaors 
B TKaNH MOsra MOryT WpeBpalaTEcs jpyr B Apyra (Heuyaesa, CamuKona 
w Cxsopnesny, 1957). Jlokasan ciumres acnaparuHosoil, rawrTamiMnopoii 
KUCOT H TIHWHHa N3 THIOKO3bI B ON38MebyeHHOH TKanM Mosra (Winzler 
a. oth., 1952). Wpenacrout emje muoro chetaTb B OOAACTN BHISCHENMA MosHOro 
OObeMA CHHTCTHUCCKOI AeATCAbHOCTH TKAaHH Mo3ra. Tem He MeHec, mMozHO 
AyMaTb, UTO YCNbHbIT BeC yoKe N3YYeHHLIX WpoOWeccoB JOBONbHO 3HAaAUUTeReEH 
B OOUICH CyMMe CHHTeCTIHYeCKHX MWpomneccos, CBAZaHNHIX C 3aTpaToii JHC Pri. 
B nowb3y stToro TroBopAT CpaBHUTesbNbIe FaHUble O TpoUNKHOBeHHI payno- 
AKTHBUOrO H30TOMTa yracpowa TAIOKO3bLI B TUIMKOrell HM BO BCC OCTAJIbUbIC 
BemecTBa (IIpoxoposa, Tynukopa, 1957). Tloctynaenne pagvoaxtusroro 
N30TOMA yriepola B TocweqHMe OyveHb He3HauuTerbuo. Mowmkuo ymatp, wro 
pt NCuepiMibBaonlem yueTe BCeX CHNTeTHYeCKUX Mpomeccow Mo3sra 3atTpata 
MNCPruH Wa WAX BPA INT OyeT S6ombme vem 2—3% oT obteli saTpaTL oneprun. 

3 aToro MO*HO © YBepeCHHOCThIO CeMaTh saKuWUeHe, YTO, HeCMOTps 
Ha 3HAYNTCIbUYAO CKOPUCTH TWepeCTpOMKM WiacTH4yecCKUX BeMeCTB MOBra. 
OOJbMAA YaCTh renepipyemMoil B MO3re SHeEprun pacxonyercs He Ha Hee. 

Hasectuo, uTo NepBnan JeATeIbHOCTH TecHelliiM OOpas0m CBABaHA C Itepe- 
MCICHICM IMOHOB MpoTHB rpaywentTa UX KOHWCHTpanin. Cuocobnoctpio wepe- 
MeWlaTL HOHLE MpOTHB TpawNeHTa HX KOHICHTpaluu, B YACTHOCTH BLIBOLLUTL 
HaTpuif W3 KAeETOK B OKpy?Kalollylo cpely pu NomMoUt runoreTHYecKoro 
«(HaTpuesoro Wacoca>, oOOJafaioT, TO-BUJINMOMYy, BCe GKIBEIC KETKY, 110 
BHCPBHBIX KCTKAX OTA CIOCOOMOCTL CTAHOBITCA OCHOBOII BCeli Hx PyuKMN0- 
HaAbHOlt FeATeAbUOCTH. Luodusnyeckan CTOPOHA dTOFO ABCHIS BEIPamaenrcs 
B ONOIMeKTPUVeECKHX MOTeHUMATaX MW TOKAX MeiHCTBIA, U3MepeHile KOTOPINX 
(ACT BOBSMOMHOCTH OWCHNTh SHEPrHtO ITHX IIEKTPOMUBMOTOPNYeCKUX If pPo- 
eccoB. JTa sNepriia WeReAHKa, Oa COCTABAAeT TOULKO HeGomADINNe jodt 
Wpouenta oT oOMeil BeINYMHEI SHeproTpaT HepBHEIX 9TeMecHTOB. TakKHM oOpa- 
30M, Tipit pabote «naTpleBoro Hacoca» NosesHblii KoopPpuaventT store arita- 
pata O4CHB WIBO0K. 

Cuejyer oOpaTuth BuuManue Ha TO, YTO OOMeHHBIe peak B Mosre ua- 
CTHYO HAYT 603 OCYMICCTBICHUA TOTO HAM MHOFO Wponecca, umMewuero dyuk- 
WHOHaATIbUOe BuadenHe. Taxoro pofa «xonoctToli xoq» oOMeHnDIX peakiHit 
HMC€T M€CTO B TRAHHX pit HEKOTOPHX OTPaBeHHAX, HallpiMep Apu oTpaBue- 
HHT 2-7WIHUTpPOMeHO.1OM IVI COJAMM MBULBAKOBON KHCHOTH. Ecan Obl uw B H- 
SHOMOPUUCCKUX ITpoweccaxX MMe@JI MeCTO TaKOM «XONOCTON XO», TO MOTKHO 
OBO Ob! TEMA HIM WHBIMIT BOS eHCTBUAMM JOOUTBCA 3Ha4dNTebHOTO CHHKeNIHA 
HoTpedscnnA Kucnopoja 6e3 ymep6a qua hdynKMNU Mosra. Ororo, onuako, 
Net. Y ucroneka oOycsoBennoe pasitHIHbIMM IpHuntvHamMn (Mo3sroBol atepo- 
cKepo3s, AMadeTHueCKaH KOMA, HHCYJMHOBaH THMOrauuKemius) cuMeKeHHe 
NOrlomenia Kiuctopoya Ha 20% BEISbIBaeT CIlyTaHHOe COCTOAHMe Co3sHanna”, 
a TomuKenHe Ha 25—40% — nomy (HKety, 1957). U3 arux nabmonemit pii- 
TeKaeT BEIBOJ, O AUSHEHHOH HeEOOXOAUMOCTH BLICOKOTO YPOBIA OKMCANTCII- 
HbIX ITpOMeccos. 

Mono O4eHb CHABUO 3aMeCATUTh OOMeHHbIe MpeBpalleHHA BCeX BeICcTR, 
CHtKaA Temoepatypy tea +kuBoTHoro. IIpu »Tom o6noBNenNe BenecTs, 
NMCIONIIX 3NAyCHHC MIACTNYCCKINX BeWeCCTB, BXOAAMLIX B CTPyYKTYpHEe 
VO paz0BaHHA KreTOK (Ge1kH, PocHoAMMMALT), TOPMO3UTCA HecpaBHeHHO pesue, 
yeM OOHOBIeHMe KeMmIeCCTB, HMeIOIHX 9HeprerTiveckoe 3HayeHMe (HanplMep, 
rekcosodocda Tos). 

Tax, apw 21—24° yjeapuaa aKkTHBHOCTD docdonumugos Gla sre, 
YOM TIP HOPMAAbHON Temnepatype, B6—8 pas, TOrMa KAK CHDKERC yILCAbHOM 
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AKTHBHOCTH rekcosoocdaros coctaBiano Bcero oKou0 380%. Bratovenne 
TuposuHa B Geaku Mo3ra upu 21° sameyuanoch B 15—20 pas (BarajjumMu pos, 
19957). 

Menyy losapsenvem YHKUMOHAIbHON j\eATeIPHOCTH MO3ra MH TOPMO- 
/KCHMe@M OOMeCHA BeWICCTB, HMeIOUNIX WiacTnueckoe 3HadeHHe, 3aBHNCIHMOCTh 
BbIpaskKeHa OoJlee pe3sko, HesKesTH MesKy TOPMOKenNeM DY HKMMONAT HON 
J@AHTCABHOCTH HU OOMeHOM BellecTB, HWMewWUIIX 9HepreTw4uecKkoe 3nayciile. 
[losmmxene TeMMepaty pb Teta y TeNAOKPOBHHIX *KUBOTHHIX BCero Ha 9—8° 
yike BeucT HapylieHte ycsOBHOpePICKTOPHOM WeATePHOCTH, a NP PeM- 
Hepatype oKost0 20° wponcxoAnT mpekpaienne ds1eKkTpopusvomsormyecnus 
apneunh B mosre. [pi stom OKUCHUTeTbAbIe WB OCOOCHHOCTH TAMKOIMTH- 
“ECKHE IPOMecch! ene BEIPaAelbl LOBOUbHO ApKO (Baagumupos, 1997; Laes- 
ckas, 1957: Capyenro, 1958). Hanporns, o6nopaenne 6eaKos Hu docoswunn- 
OB CHWKACTCH OUCH pesno. JTO MO3sBOTAeT CeLaTh MpeAWOTORKeNUe, ATC 
PYUKUHOHAIbHAA J[CHTCIbHOCTh MO3ra CBABaHA C VHEpreTHUeCCKUM OOMCHOM 
yepes OOHOBMEHNC KAKIX-TO BeETHECTB, HMCIONUIX CTPYKTYPloOe BHAICHHC, 


MetToOM pasMwoakTHBIbIX H30TONOB ObLT oNpesemen pa3sMep oOnoBIIeEHHA 
OOubMeH WCTH XUMHUCCRHX KOMIMOWeEHTOB TKAHH MO3ra —~ AMUHOKMCIOT- 
Horo CcocTaBa OeCAKOB HW PAOTATHOHA, PIOKO3HDIX OCTATKOB raukorena, oc- 
MaTHLIX rpyu MocHorpoTenHNoB, JUULOMpPOTeNHOB, HYKICHHOBBIX KIHCJIOT 
MN PocHomMINOB. JTOT Ae MeETO, MO3sBONMA OpeenuTD CRoboWylo DHeprH1e 
rugpoui3a ATO@ iytem ompeyeieniA NKOHCTANT paBHOBeCHA TeKCOKNHasHoOn 
nm oedatasnoit peanmuiit. Tomyuennble Nannie Wo3BsouMt mpHOmAKenite 
OUPENEANTL OIIO OOTIeH IHEPLI, ULYULY!O Na OCYMICCTBIeHIIe CHHTCTHYCCKHX 
MporeccoR B TKAHM MOsra. ITA JOA OKAZATACh OUCHD HeEOOMbIUOH, LWOpHyKa 
HeMHOTUX Wponentos. boubulad# yacTh oNepruit TpaTuTcA Ha obectievenue 
PYUKITOHAN HO NestresrbHocTH uepBHOll TKaNn. Ip runorepmun mponcxo- 
MT WapAyLy C pe3sKUM CHIDRCHICM QYHRIWIOHAIbHOH AKTHBHOCTH pe3skoe 
CHIPKeCHHC OOHOBIeCHHNH BeIeECTB, MMeIONNIX CTPYKTyYpHoOe BHayeHHe, B OT- 
WuHe OT Melee BIpaKeHHOrO CHIVKEHIA BeIMeCTB BHEpreTHYecKHX. Hla aToOM 
OCHOBAHHH MOKUO CLeNaTh UpesNouoKeHue, ITO PYHKWMOHAMhiuaH JTeATeIb- 
HOCTh NOAAeps-KUBaeTCH OOMCHOM DHEPreTHYeCKUX BeLeCTB yepes TOCpeACTBE 
OOHNOBICHHA KAKIIX-TO BemecTB, MMCION[NX CTPYKTYPHbUT XapakTep. 
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BIMAIME VOHM3BHPYIOMEM PAA 
HWA HEKOTOPBIE CTOPOIbI DOCMOPHOTO OBMEHA MO3PrA 


C. B., TACTLBA, O. B. MAJIHHOBCKHH, J. ©. OM A3ZAHCKAA, 
H.W. VABIBHHA u J. A. VETBEPHROB 


(JIaGopatopia pagwobnonornn. Z3anenyrommit — Jl. A. UersepuKkos) 


3a wocneqnee BpemMA Tomyyeno OombuI0e KOMMYeCTBO (akTOB, Kacalo- 
WUXCA Hapywmennit dytKoNil HepBHOH CiCTeMBI Tt MOpouoOrnyeckKHX W3Me- 
HCHHii B Heil, BLIZBAHHLIX WelicTBHeM Ha Opranh3M Ly yeBoro daxtopa. Uro ae 
KacaeTCH BIANAHUA HOHNZUpyloulell paquauun Wa o6mMen BelleCcTB B HepBHO 
TKAHM, TO DTOT BOIpOC WaxoANTCA B CaMOM HayabHOM Tepnowe W3yuenyA. 
OrcytTeTaie AMTepaTypHbIX CBOAOK MO 9TOMY BOTTpPOCcy Aetaek 1e00x OJHMBIM 
BRAIOUCHHC B JAHHYIO CTATbIO OYEHb KpaTKorO OO30pa OCHOBHHX HCCTCHOBA- 
Hui, MOCBAIICHHHIX JelcTBHIO VOHUBUPYolmel pawwayuit Wa OOMeH BeILLeCTB 
B HepBHOH TKAaHH. 

Ilo Mnenino HeKOTOPHIX aBTOPOB, OMOXHMITYeCKHe CHCTEMBI HepBHOH TKaHH 
o6NalalwoT BHICOKO! palMopesuCTeHTHOCTbW. Tak, Dnopmeiim, JlopnOax 4 
Mopton (Florsheim, Doernbach a. Morton, 1952; Florsheim a. Morton, 
1954) nopqpo6Ho ucCcHe_OBaN BIMAHME MaCCHBHBIX 103 HOHUZUpylomleil pawia- 
Hu Ha TeYeHHe OKNCAHTeEAbHBIX Ipoeccos, hochopusNpoBanie H BKTOUeHHe 
P22 B Mo3roBylO TKAHb MbIeH pasHoro BO3spacTa (in vivo 1 8 TomorenaTax). 
Hurarnx oTKnoHennit OT HOPMH Up 3sTOM He OONapy*Reno, awe Mp /osax 
nopagKa 20000 r. 

CymlectBy0T, OfHaKO, PakTH, CBUAETCUbCTBYIOUIMe O TOM, “TO pH jyeH- 
CTBHH HOHHBHpylollei payuamitt oOmMeH BellecTB B HepBHOH TkaNH MpeTep- 
TepaeT JOBOAbHO BHAYUTeEbHbIe H3MeHCHUA, 

B padote H. H. Baoxuna, b. M. Tpaescnol nw P. A. Keitamtuolt (1947) 
HOKAzaHO, UTO NOM BANANUEM AANTCADHOTO OOUYYeHNA BMATHTCALNO BOS paq 
craeT ToTpedenne rioKosbl MosroM. B To #ke BPeMA, Kak On10 OOHAPYAKCHG 
B G6OACE NORANNX HCCAELOBANUAX, IPPEKTHBHOCTH HCHOMLIOBAHHA WTOKOSPI 
MOBFOBOIL TRAHDIO pH OO1yYueHI TOTOBLE AO3aMi 500 u 7000 r critKaeTca. 
Mono AyMath, ¥TO sHeprerueqeckitil OOMeH “aCTHYHO MepeKJNOWeTCH C OKHC- 
qurebuoro Wa raltKomuTiueckiii wyth (Miutaes, 1954a, 19546; Ponyomora, 
Monceenxo u Cadporosa, 1956). C apyroit cropostbr, HO Ant B. C. dly- 
cenxo u H. Tl. Maescxoii (1956), pu oOmtem OO yueMt KpPOAHROB {Osan 
6001900 re yske uepes 10—20 min. Tocue OOM YMeHIA PATKOAMTHYCCRAA ARTIBS 
HOCTb MOBZPOROIL TKAHI 3HAaUHTeIbHO CHWKAeCTCA, YMCHbMMacTCAH KOJUMTCCTBO 
MpePopMIUpOBaHHOlL MOTOUHOH KICTOTH, KOMMTCCTBO raikorenha yBeuituH- 
BaeTCH. 

A. Jl. Cueso (1956, 1957) moKasata, 4TO Tpit TOTAALHOM oOJLYYCHHK 
kpoankos 1000 r 4 oOsyyeMt POsLOBDI nozoit B 3000 r cpasy Tocse obs yuenA 
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HacTylaeT Heupeccita OKUCAMTETBHBIX MponeccoB, KoTOpas IposomKaercsn 
I yrayOuseTcH w Teveune 2—3 uac. mocne oOMyYeHHA, a HHOrAAa MH Loupe. 
4 vacam Ooapmeit yacrhio MpoucxoguTt BO3BpaT K HOPME, UW waCTO KHTeHCHB- 
HOCTh OKMCIHTCABHBIX HW TIMKOIUTMYeCKHX Wpomeccon u cooTHOMmenne M@7KJLY 
HIME H3MCHAMOTCA B MOUb3y TAMKONMBZA. 

B otuomenia ammMuaka u raiotamuna uMelomHecA B IHTepaType yka3aHHA 
aporupopeunset. Ho gaunt B.C. Jlycenxo un VM. I. Maesckoil, conepskanne 
aMMHaKa Cpa3y TWocne oOsyyeHHA ayaer HW yeenwunpaetca koanuecrRo 
ruotamuna H ATO, Orn cypurnu aBTopH cunTaioT IpH3HakaMH yrHerenua 
yHKHM roxoBnoro mMo3ra. B orawaue or 9Tux apTopos, M. X. Mycraduu 
(1956) o6uapyxun ysneandenne cOofepsKaHHA aMMMaka B TKAHM MO3ra Mocae 
OOyYeHHA TOTOBE KpsC, 470 rOBOPHT O Hactylaenun  Bosdyuqenua 
8 WedTpatbHolt HepBHot cucteme. Ilocne oOmero oO1y4yeHHA KpBIc Hu CObak 
JO3AMH JICTAIbHEIMH, HO MaJOii MOWNOCTH He HaOmiohaeTcH USMeHeHu HM 
8 COMep KANN AMMMAaKa, UM B COMepKaHHM TAOTAMHHAa. 

He wa6mogaetca TakKe H3MeHeHHi B COepHaHHH AMMHOKMCHOT B MOBre 
ApH AOKaTbHOM OOy4eUNM rouOBbI PeHTTeHOBLIMM yyaMU B mosax 10 000— 
16 000 r (Muaes, 1957). Ono neckonpro cHwxaerca JHIb WpH o6ulem obsy- 
CHU WATHKPAaTHOH CMepTeAbHO OB30it. 

Berkossii o6mMenH mMo3ra upu oO1yyeHHH HanOonee cicrematw4yHo uccae- 
qopan C. H. Anexcanyposnm (1956a, 19566, 1956b). On noka3an, 4T0 cKopocTE 
BKTIOYCHHA MeYeHOTO MeTHOHMHA B OCAKM MO3ra TOBOABHO 3HauMTeAbHO 113- 
MCHACTCA Mocie OOJlyYeHHA, B 3aBMCMMOCTH OT ycuoBHii oOsyueHuA, mony- 
1€HHOM AO3bI H XapakTepa TeyeHUA Ay4eROl Gone3Hu. 

Kt. MW. Worogaes, M. C. Ocunoza u 3. VM. Kyneesa (1957) ormeyator, To 
yxe uepes 20 Mun. mMocne O61y4eHMA MHTeHCHBHOCTK 6elKOROrO o6MeHa 
{pactay u pecwutes OeIKOB) CHMKAeTCA B pPasHbIX oTMeMax MO3ra pH jose 
{00 r, ue u3smMeuaetca opn 1000 r nm noBumaerca mpu 1500 r. 

JlaHHbIx, KacalolluxcHd H3aMeneHuA CKOpocTH OOHOBIeCHHMA HYKIeCMHOBEIX 
KUCJOT MO3ra Moce OOyYeHHA, B UNTepaType Ham HaiiTu He yAanoch. Uto 
‘KE KacaetcH CoepKaHMA HYKICHHOBHIX KUCIOT B MO3TOBOI TKAHI, TO oTueT~ 
HHBBIX H3MeCHCHMH TWocre oOsysenuA He o6HapyKeHo (Tony6nospa mu op., 
1956; Tikoseuko, 1957, u ap.). OMHako rucTOxuMHyeCKHil anarHs MOKa3bIBaeT, 
{TO pH 9TOM TpOHCXONMT H3MeHeHHe MU3MKO-XMMMYeCKUX CBOICTB HyKseO- 
NpoTenfos (CABUr M3097eKTPH4eCKO TOUK B KUCJy!O CTOPOHy) HM yMeHbINC- 
He HX KOAMMYCCTBA B OCOOO paHHMBIX OTAeTaX WeHTpasbHoll HE PBHOH ClHCTeMBI 
(quonepatmueckan obmacth 1 peTHKyJApHad cyOctanyua) (IHaG6anaim, 
1957). B Rope ronoBuoro mMosra, MO rucTOXUMMYeCKUM WaHUbIM, KOJMYeCTBO 
PLR teckoabKo pacret, a B CIMHHOM MO3ry — yMeHbmaeTca (Hypmakona, 
1997). 

Bausine oOryyenuA Ha oOMeH aMMNOR Mosra u3yyain ANbTMaH 1 JIp. 
(Altman, Casarett, Noonan a. Salomon, 1949). Onn nonasann, uto na 3-1 
Melb Mocue OOTyYeHHA CKOpPOCTE BKAOUeHHA Cl Bp PocHosHNiige! MoOsroBoit 
TRAM BOSpPacTacT BO pasa Mo CpaBHeHM Cc HOpMOi. Xepenin u Hpetidyc (He- 
vesy, Dreyfus, 1951) ua6moxaau noBEmenne CKOPOCTH BKJIOYeEHHA MeYeHoro 
ANeTATA B AMONALE MO3ra YRC YePe3 HECKONHKO 4acoB Toce OOayyuenuA SOO rf. 

Weapy wu yp. (Schwarz, Riggs, Glick a. oth., 1952) npn nomomu merona 
HH pak pacnoit CHCKTPOCKOINH OOHapysKHAN U3MeHE LHe BCOOTHOMeNH MC?KILY 
KOJMNYCCTBOM O@3aMHAHLIX AMMUOB HU 6eKOB MO3Bra KPOAHKOB yYepes 1—2 ANA 
tocae OOayyennma 500—800 r. Konusectso Gesamuaquurx JHMMOB TpH oTOM 
CTHIPKACTCH. 

PucToxuMuyecKHMH MeTO,aMH oOHapysKeH IMMOmanepo3 B MOBroBOll TKAHH 
KPOANKOR Cpasy Uoce OOMYICHHA HeCKOTbKUMU TEICAHYAaMH pentren (by3nu 
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it Huxurun, 1934). dru pesyabTaTHl OLLIM Mo3syqHee NomTBepsKAeHb! C. A. Thue 
kamnintim (1938) upu o6.1ysenun 600 r. 

Tlpupeyenubie 1HTepaTypHble Jlauble, HeCMOTpH Ha WX MAaJOUMCACHHOCTh 
WM PaspO3HEHHOCTH, BCe *Ke NOKASLIBaIOT, ATO MOA BIMAHWeM HOHU3supylonmlen 
paualnl HacTyNaloT oOnpesewenible H3MeHeHMA B Teyenne GOemKOBOrO, *KUPO- 
Boro HM yrieBojHoro OOMeHOB HepBHOM TKAHH. 

MooKHo MpexiosOKUTh, ITO ONHOM 13 Ipw4nH HapylleHult oOmMeHa BeDyecTB 
B OOMYYeHHOH TKAHM ABIAHeTCA NOBpeHKqenne (ePMeCHTHLIX CHCTeM HOHH3H- 
pyoumer pagquannen. K comanenno, paSoT, NOCBAIIeHHDIX BIMAHMIO pawnailyil 
Ha (epMeHTHbIe CuCTeMBI HEPBHOM TKAHM, OUCH MAO H VOUydeHHbe WAaHHBble 
mporupopeauBH. Tar, [yan (Doull, 1954) He Hamiex M3MeHeEHHM XOJMHOCTE- 
pa3Hoit aKTHBHOCTH MOara Ip TOTaIbHOM ooayuenun 1200 r. Cepann m Kort- 
uuac (Serlin a. Cotzias, 1957) 1 Dxopmeim u MopTon o6HapyKHAN NeOoPmMoe 
CHUKelllie XOJIMHICTEPaZsHOH AKTHBHOCTH BCKOpe Woce oO y4eHHNA OOUbMMME 
jo3samu (HecKo.pKO THCAY peHTreH). VW. A. Ilnranes (1954) naOmtogam yse- 
“‘IMYCHMe XOAMHOCTepasHOii AKTHBHOCTH B MepBEle AHN Mocse OCTpPoro OTPaBute- 
HMA pawMoakKTHBHLIMH BemleCTBAaMU HM Tocaenylomee ee TOpMO?KeHHe. 

B ornomienun peiicraua oOmyycHHA Ha PocHaTasbl MO3ra UsBeCTHH TTaB- 
HBIM OGpasoM OTPUATeIbHbe pesybTarTot. He o6Hapy?KeHo HHKAKUX H3Me- 
HeHHiT aKTHBHOCTH alleHOosHHTpudochata3sh Mosra Mblueli pu ob ywenun 
300—1000--1500 r (Ilpoxyauua, 1956), o-HyKueoTHZa3b NpH oOJLyyeHun 
unrmeii 30 000 r (Petersen, Deroin, DuBois, 1953). M. A. IIpecuos (1955), 
NOUb3YACb FHCTOXUMUYCCKHUM MeTOOM MCCeOBAHNA, He Hatten H13MeHeHHA 
aKTUBHOCTH KUCZOl UW Werownoi dmocpatas MO3ra Wph pasHblx BapHaHTax 
o6ayyennn. SHauitesbHoe H3MeHeHHe aKTHBHOCTH Wemouvnoi mocpatTa3y 
“ogra olucaito TombKo B pabote Jepapayuua (Gherarducci, 1953). Lo ero 
jaHHbiM, vepes 42 vaca Nocae oOMyueHMA AKTUBHOCTD Wenounoli mdocpata3hl 
Mosra Kpiic Becom 70 r MayaeT HO HYJA, 3aTeM WoCTeMeHHO TOBHIWIaeTCA, HO 
He OCTHraeT HOPMAIbHOrO YPOBHA jake wepes 10 cyroK Tocnue oOmy4eHMA. 

ipa conocrapienHHlt QaHHbIX, KacalonuiixcH W3MeHeHMii MeTaOOJH3Ma 
8B HepBHOi cucTeme OO1yueHHOrO OpraHi3Ma, C WaHHBIMU 0 HapymleHun ee 
PYHKUHH MOHKHO IPHHTH K BHIBOAY, TO B OONbMNHHCTBE CAyuaeB CABUTH 
B OOMeHe BemlecTB OOHapy?KUBAlOTCA B Gouee MO3qHHe CpOKM MH Mpu 1eHCTBHI 
Sonee MACCHBHEIX 203 0 CpaBHennio C PYHKUHOHAIbALIMH NapylweHHAMH. 
Tanne MeTaOomMueckue CJIBUrM CiJlefyeT CYMTATh, 0 BCell BEPOATHOCTH, BTO- 
DHUHBIMH, OMOCPeOBANHEIMH H3MeHeCHMAMM, MW HX NCIb3A paccMaTpHBaTb Kak 
3BCHbA Toro NyckoOBOrO GHOXUMIIGeECKOTO MCXaHH3Ma, KOTOPHIM 1e7KUT B OCHOBE 
peak HepBIOH TKAHHW Ha TyveBoe BOsTeHCTBHE. 

Uem Goble BpeMeHH MpOXOAUT C MOMeHTA JelHCTBMA Ha Opranu3sm Ayue- 
Koro @akTopa, weM riyOwKe pasBuBaeTcA TyVeBAA S6ome3Hb, TeM Gonee yCoM- 
HAeTCH B3AaMMHOe HepelleTeHwe HW HacoeHhe UepBH4HbIX HW BTOPHAHbTS 
U3MCHCHIHil B HepBHO! ClicTeMe, TEM TPyAHee BHABMTD Hada IpHple ONOXHMM4e- 
cKHe Hapymenua. Orciojja UOHATHO CTpeMeHMe MHOTHX pagqvoonuouoron K H3- 
VYCHHIO PAHHUX, HAGAIbHBIX OMOXUMMYeCCKHX H3MeHeEHUH, MOABMAIONLNXCA 
WeTocpeyCTBeIIHO Mocne Hauada oOayuenna TKAHeM H pasBHBawnIXcA lasee 
B HepBble yack Mocue oOyyeHHA (Dpaux, 1955, 1957). Bak nu Aackcanaep 
(Bacq, Alexander, 1955) curator, 470, eC M3y4denMio ToAaTenKUT CaM no cede 
spent HOHMBUPyoMlel pawvayuu, TO WeiCTBUTeIBHLIMI ABIAIOTCA TOIbKO TC 
AITOXUMHYeCKHe HaOMOACHHA, KOTOPHe UponsBoAATCA B TeyVeHWe HEMHOTIS 
yacoB NMocie oOnyyeHHA. 

B sajqasy HacTosueH paOoTh BxXOMMWIO W3yyeHHc PaHHix 13 MeHeHA 
B OOMeHE (POCHONMNUAOB MO3ra HM AKTHBHOCTH dochatas MO3TOROM TKAHM Tlocne 
o6imero OOyYeHUA ®KUBOTHEIX PeHTTeHOBEIMH JyuaMy. 
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Br6op hochonunuyos Kak oOperta ACCI€ROBAHHA OTHIOAb He CAyuaen. 

HacToAIee BpeMA HakallMBaeTca Bce Obonpme u 6orbMe MOKa3zaTeibctTs 
B MO1b3y Toro, 4To PochomMUuMAL HepBHOH TKAHH Ul palwT BaKHYW PONb B ee 
KUZHEHeATeMbHOCTH (Hperc, 1956). Kpome toro, 61110 NOKa3saHo, To o6meii 
gochorntujos Mosra 6ouee uyscTBUTeTeH M0 CpaBHeHul0 C OOMeHOM Apyrux 
HCCCAOBAHHEIX PochopcoxepKalUx BeNeCTR MOZrOBO TKAHH K BO3eHCTBHIO 
Takoro NoppekKqarollero OOMeHHbIe Mponecchl dakTopa, Kak rHunOoKcus (Kpenc, 
Cmupuos u Uerpepuxos, 1954: Yersepuxos, 1955a, 19556). 

Usyuenue docdatas mosra IpeACTAaBIAeT WHTepec B CBA3M C TeM, 4TO eCTI, 
OCHOBaHue TpeqiolaraTh UX yyuacTHe HAM 110 Kpahhel Mepe OWHOH u3 HUX — 
MeLOuHoll mochata3sHl B oOMene dochounnunoB Mosra (Uupkoscnan, 1956). 

Alta Toro 4ro6n ycTraHoBUTL, uMeIoTCA au clenudwueckwe wept B paii- 
HeH MeTaOounueckoil peakuuM mo3ra B OTReT Ha J[eMCTBMe MOHUZUpPyoMei 
PaAMalnu, Tapatweibuo usyyaaca oOMen dochonuununzos B ceneseHke, THIMY- 
HOM pajJIMOYYBCTBUTeIbHOM opraHe, HW B HeweHn. 

Wiccnejqopanne untencuBnocru o6mena PochornnupzoBR npoBomnsocy, me- 
TOAOM PaANOaKTHBHbIX HHWKaTOpoB (c IpHMeHenvem paqvoakTUuBHoro 130- 
Tona hochopa P%?), paxkubIm mpeumymectTBoM KOTOPOrO ABIACTCA BO3MO}KHOCTL 
HCCHEAOBATH CKOPOCTbh MeTaOouMYeCKNX IWpomeccon NPWKU3HEHIO Ha WeOM 
#KUBOTHOM. Takoii MeTroanuecKknii NOWXO;, HAXORATCA B TOMHOM COOTBeTCTBHH 
© NowoO#KeHNeM, BhICKasaHHbIM [. M. Mpankom: «Ognolt 13 CyYUIe@CTBCHHLIX 3a- 
Hat COBpeMeHHOH paynoOMoNOorMN ABNAITCH DoUucKH cHOCOGOB li pW+KH3HeH- 
HOH HINWIKalHM, a 10 BO3MOKHOCTH — XUMNYGCCKOH WW usIKO-xuMHGeCKOIL 
XapakTepucTHKH HanOomee paHHuX U3MeHeHUI B OpranaXx WH TKAHAX OpraHv3ma 
Mpu Jyuesol Oonesun» (DpauK, 1957, erp. 91). 


Metonnka 


Pa6ota npoBoynmach Ha camuax GerEtx KpbIC Becom 2UU—240 r. H{uporusie obayaa- 
AMCbh PCHTTCHOBLIMH JyuaMit amilapatom PYM-11 upx CHEAYIOIMX YCAOBHAX: HallpAKenRe 
190 KB, cima ToKa 10 Ma, @usitp 0.5 mm Cu+1.0 mm Al, KosKHO-PokycHoe paccTonune 
100 cm, upema o6nyuenun 9O mMia., oOulan 03a B BOaayxe — 380 r. 

O6 WHTCHCUBHUCTH O6OMena PochosNnNAoB cyznAn HO CKOPOCTH BKIIOUCHHA B BTY Ppak- 
HHIO MCYCHOFO HeopranwieckKoro docdata. 

PanuoaktuBiniii dochat BBogucH noAKORNO 13 pacueta 0.3 Muaaukiopn na 1 Kr 
Beca #ubOTHOTO. Yepes 2 vaca muBOTHOe oOe3riaRNNBaNocb, U3BIACKaNUCh GuALIUNE HOI y' - 
Wap POTOBNOFO Moara, NeqeHb uw ccne3scnKa. Moar ounmanca oT o60n040K Ht Kp yIHBIN. 
KPOBCHOCHBIX COCYAOB, OOMBIBaJICA B PUsHOMOTHYCCKOM pacTBope w o6cyumBanca huaLtpo- 
BadbHol Oymarol. Iapeckn pactupagnes B cMccH xO0popopMa © McTanonom (2 : 1) murs: 
ASBICUCHIA THMHLOB. BeTKOBBI OCANUK OTMBIBAICA OT OCTATKOB AMNNOB HM 3annBascsi 
10% -ii Tpuxiopykeycuolt KucHOTOI AAA U3BRICHCHHA eoprauuyecKoro dociata, KOTOpEIii 
OCAKNATCA N33 THUXMOPYKCYCHOrO 9KCTpakTa NO MeTOLy Acnopu. Jlnmngueit axctpaxr 
THTCALHO OTMHIBAICA OT OCTATKOB HCOpraumyueckoro ochata 0.1 N un 0.01 N conanoii 
KHCJOTOH WH MHHCpagdMsoBanen. 

Ilcuenb Hf cconesenka OTMBIRanHch B PM3HONOrHYCCKOM PacTRope, 3aTeM H3MCMbYa- 
ANCh BR Kauliuy, KuTOpan TpexkpaTHO MpoMbmalach PUSNONOTUYCCKIIM pacTBopomM 
ANA yRAACHIA KpoBi. Haseckn UpoMbiTBIxX TKaNCcit pactupanncs, c 10%-i Tpuxaop- 
ykKcycnoll Kiucaotoli. Tocne HLCHTPpHOYrupOBaHAA HB TPHXAOPYKCYCHOTO OKCTpakTa OCa- 
KMAICH Hcopravuyecknn mocdat, “3 ocaaka mocae MHOPOKpaTHOTO TpOMBIBaHH#H TPHXA0p- 
YKCyCHoOll KuCHOTOH H3BACKaANCb ANMNABI CHHpPTO-adupnoi u CUM PTO-xXJIOpOPopMHHI 
CMCCAMH. COCANHCHHBIC JINN HbIe QKCTpaKThE MHNCPaIH30BaIHCh. 

B Kanyoli 03 nonyyenubx dpakuuii (Pocho.nnnguoli w BeopranM4ecKoro ocdara) 
ONPCACTANOCH KosuYecTRO Pochopa H pagnvoaktuBnoeth. 13 NOU YUCHHLIX DAWHbIX BbIUH- 
CAATACh YACIbHAA pakhoakTuBuocth (YP) docd@opa Kangol Mpakunn, T. ce. KOMMYCCTBO 
MMUYALCOB Bo MHNYTY Ha 1 MukporpamM gochopa @pakunn wu oTcioza — OTHOCHTCI HAA 
YACTH MAA PALHOAKTUBHOCTL hochopa hoehosnungos (OYP), tr. e. ornomienne YP (pocd@opa 
Pochomnmijosn K YP gocdopa Heopranwycckoro dochata, BhIpaxKcunoOe B MpoucuTax, 
OTA BOINYHHA XaPaKTCPUsyCT CKOPOCTh BKAIOUCHHA Hcopranwycckoro dociata uccaesye- 
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MEX TKaHeH B PochOAMNMAL STUX TKAaHeM HM MOMKeT CLYIKUTb MepOH HHTeHCHBHOCTH OOMeHA 
PochoUNHAOB. 

Bee uccaeqopauHble KpBIcH Jemumuch Ha 5 rpynu. | rpyona (24 KpbicH) — KOHTpob- 
une, HeOOMyYeHHbIe *HuBOTHHIe. Bo Il rpynuy (18 Kpbic) ObIM BKOUeHI KUBOTHEIC, KO- 
TOPLIM pasuOakTHBUbA @ocdaT BBoANIcA 3a 10 MHH. AO Hayada OOyYeHA, DposoKasB- 
meroca 100 mun. (3 paza Do 30 MMH. c ABYMA Nepepbipamn Wo O Mui.). 7KmBoTHETe 3a61Ba- 
auch yepes 10 MAH. Tocae okoHYaHnAa OOayyennA. IIT rpymue (17 Kpxic) panwoakTHBHby 
dociaT BBOAMCA cpasy Mocne oKoHYaniA OOyaeHNA, IV rpynme (11 Kpbic) — yepe3 
2 yaca; V-ii rpyuoe (15 Kpsic) — yepes 4 aaca Nocwe oKOHGaNNA OONy4eHHHA. 

Takum oOpasom, oOmMcn dochorunngos y OOyYCHHLIX *HBOTHLIX McciefoBacA Ha 
LIPOTAOKCHHH YTEIPeX DOCACHOBATEIbHLIX ABYXYACOBEIX NepHogoB (BO BpeMaA oOOsyUCHHA, 
Q—2 uaca, 2—4 uaca un 4—6 yvacor Nocne oKonYaMA OO yUcHHA). 

Jlad M3y4CHHA AKTHBHOCTH KHCAOM U WcoUNOl MocPatas OLN HCHONL30BAHBI TAKKE 
heabie Kpbichl, ToABepraBmncca OOmeMy OfNOKpaTHOMY OO Y4eHINO PCHTTCUOBHIMH JyuaMn 
B 03e 350 r (B BO3yxe). AKTIBHOCTH docatas oupeyedaArach B kKope OotLuMNXx DorymapHll 
Mo3ra yepes pasiibie cpokn Hocne oOsyrennA. Mosropad TKaHb FOMOPCHU3NpPOBaacb B A- 
CTHIJINpORAHHO BOMe, AKTHBHOCTh PocHatas OUpeCAcAANach Wph COOTBETCTBYIOINNX 3Ua- 
qenuax pH mo mctoly Daekchcpa HM BLIpawanach) B MUKporpamMMax Heopralhucckoro (boc- 
hopa, OTLWCHAeHHOrO OT cy6cTpata (ranuepodochar naTpun) 3a 1 yac nukyOaunn Npu 37°. 


PesyabtaTbl HccAeqOBaHHli 


Cpequne seauunnet OYP gochopa mochorMnM7OB Y KOHTPOJbHDIX IKU- 
BOTHBIX CocTaBIAIOT: wa Mosra — 1.91+0.19%, maa mesenn — 6.20+ 
0.17%, maa cenesennu — 2.87+0.11%. 

Nonyuenubie WA KakKgoro onbiTa BeanuMHE! OYP hochopa hochosnnupoB 
BLIPaKaluch B WpoweHTax MO OTHOWeHHIO K CpeqHeli BeMMYMHE KOHTPOJA, 
KOTOPLI mpunuMasca 3a 100%. % 

Mosr. Jlannie no OYP ghochomn- 159 
HujlOB MO3ra UpesqcraBleHb! Ha pue. 1. 
Yoke BO BpeMA OO yueHHA MpoucxoyUT 
cumKeHnne OYP dochormunMp7oB B CpesqHeM 
no 79% OT HOpMaabHOoro ypoBHA. CHH- 
*KeHHe 9TO HposomwHaeTca HW B UepBile 2 
uaca Wocne oOmyyenua (83% oT KOHT- 
pos). JlocropepHocth cHwKeHUA OYP 
hochorunugoB B 9THX jByX rpymmax 7% 
NoATBEp HK aero CraTHCTHYECKH (P<0.01). 

B nocaenxyioume mepnogzn (2—4 n 4— 

6 uacoB Mocire oOsyaeHuA) CpeqHAH CKO- 3 ] i Ws NY 
pocTb BKAIONeHHA P38? B hochoimMnupE 


129 


100 





Mo3ra IpHOuMKaeTcCH K HopmMe (92 u 
96% COOTBETCTBEHHO OT BeNHUINEI KOHT- 
poms). B arn cpokH HaOmioqaeTCA 3HauH- 
Te bHAA HeOLNOPOAHOCTh AWaHHLx. Tar, 
CCIM BapHayHoHHHt Koaddumnent OYP 
pochopa MochouunNpoB AA KOHTPOJIb- 
HbIX MHBOTHHX (I rpymna) cocTaBmsAerT 
5.0%, ana Il un Il] rpynn coornerctBenno 
13.7n 15.9%, trop lV uw V rpyntax on 


Puc. 1. OrnocuTenbHaA yicibHaa pa- 

muoaKTuBuoctb (OYP) docdhopa doc- 

PoAUMNAOB OoFPUNX HOTyWapHnl Mosra 

Kpbhic (B UpouchHTax K cpcAnel Bein- 
YHHeE KOHTPOJA). 


Touxu —- RaHHAe, COOTBeETCTBYIOWINe  OT- 
JICSIbHHIM 3KHROTHDIM, Cmo.tounu — CPeNHie 
BCJNUYWHbI Weld Kansoli rpynitbt. J — KOH- 
Tpolpyble, Heodsyuennpie wHROTHHIC, I] — 
Bo BpemaA oOnyyenA; T77 — 3a nepuon 0—2 
yaca nocne oonyyenna, FV — 38a iHepnor 


9-4 uaca nocne oOnyreHHna, V — 8a nepnonr 


4—6 yacos nocie oO y4ueHHs. 


papen 20.1 mn 23.9%. 

Tleuenb uceneszeuxna. Kak Buguo usa pic. 21 3, AWHaMitKa H3- 
MeHCHNA CKOpOCcTH BKGOUVeHHA P3? B hocho.NNNAb! WevweHn HW Cere3secnki MOR 
BIMANHEM OOYUCHHA CXOAHAa B OGONX OpraHaX, HO pe3KO OT.M4uaeTCH OT TOR 
KapTHHbI, KOTOpaA HadsiomaeTcCA B MOsre. 

Bo spema oGslyyenna WB Meyent, u B ceaxesenke OYP mochomm zB To- 
Bhimaetca (1a 12 1 15%), HO 9TO MOBbIMeHHe CTATHCTIHYeCKH HeAOCTOBeEpHO. 
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Cpasy voce oOsyyeniaA CKOpocTb BKMOGeHHA P32 4. dochponMUMAL pesko 
nospactaeT (Ha 38% B Heuenu uw na 37% B cenesenKe). B nepnoy 2—4 yaca 
Tocue oOsyuenus OYP hochoruminjon Neyenu U CemeseHKH OCTAeTCA NOBHIMeH- 
HOH, B Cpeqiiem Ha 40 u 39% CooTBeTCTBeEHHO, HO y OTAebHEIX KDPHIC Ona 
CHHKACTCA [LO YPOBIUA KOHTpOJeH MM ake ee nike. Ito NOBbIWeHHe HH- 
TEHCHLHOCTH OOMeHa B NepHowM O—2 nu 2—4 yacop nocue o6bmyyenua cTaTu- 
CTHYECKH ocTOBepHoO (<0.00 jin ceue3seHKu B NepHo;, 2—4 uaca u <0.04 
(UI OCTAIbHEIX Cayuaes). B mocaenytomem wuepvone (4-6 uacop nocae 
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Phe. 2. OVP hochopa dochornnugos ne- Puc. 3. OYP docdopa pochornnnoK 

4CHH KDpBIc. CCIC3CHKM KDHC. 
O6o3HaueHHA Te Ke, UTO Ha phe. 4. OO0o3sHaveHHA Te we, GTO Ha pue. t. 


oOuyuenlis) pas6poc aHHbIX CTAaHOBITCA eme Gombe, MOXOOHO TOMy Kak 
9TO HadMoAaATOCh B Mo3re. Y oroit rpynnb KpHC cpequAA Beanunna OVP 
POCHOMHIMULOB CeleseHKU OCTAeTCA BBILIe HOpMBI Ha 32%, B eyenn ne 
OTAMYAeTCA OT HOPMBL. 

Usyyenne panauua HOHUZUpywoulell pasualii Wa aKTHBHOCTL docdatas 
MO3roBOH TKanut ObIO HayATO C MpoRepKH Aanublx JKepapyyuun. AKTHBHOCTD 
KHCAIO It We1ounoll docatras ompeletAAach B MOsre Kpbic Bpecom oKxoso 70 r 
vepes 42, 47, 72 1 94 uaca nocae o6mero oOsryueHus B Lose 8500 r. Usmenennit 
B AKTHBHOCTH OO0HX epMenToB o6Hapyaeno He GpH0. Takum o6paszom, 
pe3yabTaTh, Moryuenube JKepaplya4ai, MOATBEPANTL ne yasocb, HECMOTPA 
Ha PA], BAPUAHTOB B WOCTAHOBKE OMLITOR. 

[pn 6onee nogpo6nom uceneqopaHHl akTuBHocTn obenx mochatas KopL 
OONDIMIX MOSyMapuit BspOcLIX KpEc B paszube cpoxu (2, 30 mun., 1, 2 u 
3 uaca u 2, 7, 11 1 25 cyrox) mocae o6ayyenna 6bIn0 naiieHO K paTKOBpeMeH- 
HO€ HE3HauNTeIbOe MOHWKeHHe, B CpeqHem Ha 15% aKTHBHOCTH mleOuHOL 
bocmata3sbl yvepe3s 30 mun. Nocne oOmyuenuA. JTO MoNMKeHHe MMejO MecTO 
B 10 cnyyaax us 20. Huxannx cywecTsennitx u3MenenHii B aKTUBHOCTH KHC- 
TOM ocPaTa3sbl Mosra B BTMX OMbITAaAX He HaGmMarOCch. 
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[lpol3BojUoch TaksKe THCTOXHMMYeCKOe H3ay4eulie KHCIOH WH WewOUHOK 
ipocpata3 10 Metogy Tomopn B mponucu M. A. Ilpecnona (1994) B pas.m4HBIx 
yuacTKaX FOOBHOTO MO3Ta HM WeiHbIX Me@?KTO3BOHOUHHIX y3ax Kpbic, odly- 
N@HITBIX PCHTCHOBBIMH -lygaMu B jose 300 r u yOuTEx uepes 30 MuH., 2 u 24 
vaca Tocae oOsyuenua. [pu arom He yqanocbh o6Hapy*KHTb U3MeHeHHI B Xa- 
pakTepe pactipexCeHiA M CTeMeHM AaKTHBHOCTH menouHol HM KUCIOK ocdha- 
Ta3 PpasIMUHbIX Yy4aCTKOB TOJOBHOTO MO3Ta HM Me?KTO3BOHOUHBIX Y3J10B 
y OOS YUCHHLIX AUBOTHHIX HO CpaBHeHHio C HeOOMyYYeHHIMH. ITM pesyAbTaTHI 
NonTBepaawt manure M. A. [pecnosa. 


Odcy:KqeHHe pe3yIbTaTOB 


B pesyaprate WpoBpexeHHok paooTH yaloch WokasaTb BUOAHE UTYET-INBO, 
GTaTUCTHUeCKH JIOCTOBepHoe ToaBAeHhe MHTeHCHBHOCTH OOMeHa PochosunH- 
OB MOBrOBOH TKAHH, KOTOpoe HacTyMaeT yoKe BO BpeMaA OOMero OOAyUeHHA 
Kk pMC PCHTTeHOBLIMH JyuaMH Boze 380 r MW WpokomKaeT OCTABATLCA CHKEH- 
bIM Ha TpPOTASKCHI NepBbIX ABYX 4wacoB Nocwe oKOHYaHUA OOMyueHHH. ITO 
BpeMeHHoe CHMKeHIe ochormmnusHOro OOMeHa MO3ra CBHeTeIbCTByeT 0 
SbICTPOM PeakUMH ITOH OHOXHMHMYeECKOM CHCTeEMbI HEPBHOM TKAHU Ha jJlelicTBHe 
NOHUBHpylomeh panuanin. Uto we ABIAeTCH Hellocpe,CTBeHHON NpwunHon 
VCTANOBNeHHOTO WosaBseHiA oOMeHa dochouunujos? Handonee BepoaTuoe 
oObuCHeEHTIe BTOFTO MakTa MOET ODITL HaliqeHO MyTeM CoMocTaBJIeHHA Tosy~ 
4CHHBIX pesyupTaTos c padotoii A. J]. Cuexko, KoTOpaA ToKasata, UTO Cpasy 
locie oOOFyYeHMA HacTyliaeT OTYCTIMBAA JleIIpeCCHUA OKUCAHTeAbHEIX Npowec- 
COB MOBTOBOl TKAHH, MpoxomwHKatoujaaca 2—3 uaca Tlocne oOsysenua. C apy- 
roii CTOpOMbi, elle pahee ObINM MOMy4UeHb OKaAsaTeAbCTBA B WONb3y YYBCTBH- 
TelbnocTH dochomMMMAHOTO OOMeHA MO3Ta K KUCIOPOAHOMYy TOOWaHHIO 
(Kpenc, Cmupxnos u Uersepukos, 1954; Uersepukos, 1950a, 19906). Takum 
o6pa30M, MOVKHO TpeWOA07KUTb, ITO OMHOH W3 MpPHINH CHMAKEHHA CKOPOCTH 
OOMeHA POCHOMNMNBOBR MO3ra, HaCTyHatwMlero cpa3y Nocde Hayasa OO y4eHHA, 
HBIAHCTCH YrHeTeMHe OKHCAHTCIIbHEIX MporeccoB MO3rOBOH TKAHH, BbIsBaH- 
ioe, Kak MoKazana A. JI. CHeatko, MpAMBIM JelicTBHeM HOHM3Npylollleli pafua- 
HH Ha Moar. Mi to uw apyroe M3MeHeHHe B XOJe OOMeHA BeIeCTB MO3rOBOH TKAHH 
CUIMTCA BCerO HECKOABKO yacoB, Mocme wero HacTyMaeT HOPMaIHsallnA. 

Nonpitka oObxAHCHHTh HWomapnenne oOMeHa ocpoauNusoB Mo3sra Kak pe- 
BYJbTAT CIMKEHNA OKUNCAMTCIBHDIX IponeccoB MO3roBOH TKaHM He MOAKET 
CQNTATLCA @RIDICTBEHHO BOBMOMHOH. EcTb FocTaTouHoe KOIYeCTBO AHTepa- 
TYPUDIX JAHHbIN, WOKashiBalomux, UTO MOHM3UpyloMlad pasuallisA, Ne BAA 
CYINECTREHIbIM O6pasomM Na HHTCHCHBHOCTh OKUCAUTeIbHbIX HpOWeccoB B TKa- 
HAX, MOPKOT B BHAYNTCILHOM CTCHeHH MOaBMATh TWpowecc OKUCIMTCABHOTO 
bocpopytam poBauns (Ashwell a. Hickman 1952, 1953; Maxwell a. Ashwell, 
19538: Bekkum, Yongepier, Nieuwerkerk a. Cohen, 1954; Bekkum, 1900; 
Miirapesa, 1956, 1 ap.). Mommxenue nuteuciBnoctn oKMcaAnTeIbHOrO docdo- 
DINU POBAHHA, UpTRomAMee K WoWaBsenioO CHHTe3a MaKpooprityeckHx moc- 
(POPUDEX COPANUCHHIT, MOsKOT ABNTHCA TIpudHHoOlt CHWKeHUA MATeHCHBHOCTH 
O6MeHaA POCPOAUMULOB (i APyTMX COHHETX XUMWYeECKHX KOMMOHEHTOB TKAaHi) 
B TO we Mepe, 4TO TL AeMpeccis OKUCINTEABHEIX TRAHEBHIX Mponeccon. He 
MCKHOUCHA BOBMOFRHOCTH, UTO TIPUNIHOl CHIDKEHHA CHHTe3a oco.1M [OB 
WOBLOBOIL TKAMH MOVYT AB.TATDCH H Ta lt JipyraA WpM4HHbl BMeCTe. 

He mower OuTh octapsen 6e3 obcyAKTeHuA WH Apyrol BoTpoc: B KakywW 
CBABb MOMHO MOCTABHTh Toaparenne oOMena dochoruNnAyoB Mo3ra C H3MeHe- 
MIAME PYHKUNOMAIDHOM AKTIHBHOCTH eHTpadbHOM HepBHOM CuCTeMBI y 00- 
IVYeHHDIX AMBOTHDIX? Padotamu E. M. Kpenca u corpygunnos, VP. Eb. Baayn- 
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MupoBa MW CoTpyauMKon (Baaguaimpos, 1953, 1954a, 19546; Baagaumupos, 
VMsanosa u IIpanguua, 1954; Kpenc, 1957; Kpenc, Cuupyos u Uersepnnos, 
1954; Cumpnos, 1955) Moxkno cauTaTh (OKasaHHbIM, 4TO NOHHKeHne ypoBHA 
PyHKUMOHATbHOM AKTHBHOCTH WeHTpasbHOM HepBHoli cucTembI (CoH, HapKo3, 
OXPaHUTeNbHOe TOPMOAKeHHE UT. 4.) BCerfta COMNpOBOAMMAeTCA CHMPKEHMEM CKO- 
poctu oOHoBeHMA OeKOB, HYKJeompotenyzosn Hu dochorunuyos. Crenopa- 
TCJIbHO, MbI BIpaBe OMUTATb, UTO Y KUBOTHBIX B PAHHMEe CPOKHM Mocue Hauasa 
oONyYeHHA MO7KHO OOHAPYKUTH NOHWKeHNe PYHKUUMOHAAbHOM aKTUBHOCTTH 
elTpaibuoi HepBHoll CHCTeMBI. 

/\eiictsurenbuo, 10. I. Ppuroppes (1954) nonasan, uto osmeKTpwueckan 
AKTHBHOCTh MO3ra YeNOBeKa CHMKaeTCA yike vepes HECKOMbDKO MHAHYT Tocse 
fHavaia OO YYeHHA rosOBL. Cpasy xKe Hocie OOAyUCHHA PA ABTOPOB Habs0- 
ak CHMKeHHe OUOITeKTPHYeCKOH aKTHBHOCTH MO3ra WAN Hapyulenne Hop- 
MaJIbHOrO PHTMa OWOIAeKTPHYeCKHX KoOTeOanMii, CHIMKeIMe peakTHUBHOCTH 
KOPb! OOMbINNX NOLyMapull H yrHeTeHue ycAoBHOpedseKTOpHO JeEATeIbHOCTH 
(Munacrn, 1954a, 19546, 1955; Ancon, 1957; Jlommaax, Aspyunua, [puropper, 
Hapeucwaa, 1957; Kaugapau, Manoan, Beraapaa u mp., 1957). 

Takum o06pa30M, MOdKHO MpeATOAOKUTH, UTO OAMH U3 BO3MOHKHEIX GUOXH- 
MHYCCKHX M€XaHM3MOB, JeKalluxX B OCHOBE MYHKIMOHAIbUBIX PaCCTPOLCTB 
CO CTOPOHH QCHTpasIbHOH HepBHOH CHCTeMBI, BbISbIBAeCMBIX JlelicTBHeM MOHU- 
3HpylolleH payalul, ABIAeTCA Hapylienne oOmMena gociouunmuyoB Mo3ra 
Hapahy C HapyMeHvAMHM HM Apyrux OmvoxumMnyueckHX cuctem. B crow ouvepesp 
9TH OHOXHMMYeCKHe CABUrH MO?7KHO PaCCMATPUBATL Kak CleACTBMe NosaBse- 
HHA OKUCIUTCAbHBIX MpoweccOB MO3rOBOH TKAHH WM, BOSMOAKHO, CHWIKEHMA HX 
OnOMOrNyecKoH sddekTUBHOCTH. 

OUbITLI MO Hcce_OBAHHIO AKTHBHOCTH docdatasa MO3sra y OOTY YeHHBIN 
KpbIC He aloT B HaCTOAMIee BPeMA HUKAKMX OCHOBAHUU AIA Npeqnoromenun. 
4TO palinee MofaBsenve PocpomUMUAHOTO OOMeHA MO3TAa CBA3AHO C U3MeHeHMeM 
AKTHBHOCTH docdata3s MO3roBOll TKaHH. 

Uro KacaeTca pesyAbTaToB, HOMyYeHHNX B OTHOMIcHHN O6mMeHa docdomn- 
OM0B NeyeHH WH CesweseHKH, TO MCTOMKOBAHHe UX MWOKa 4TO WpescraBssercs 
Kpaline 3aTPpyHuTeIbHEIM. Bo BCAKOM Cilyy¥ae, COBepmleHHO OYeBUeH TOT 
akT, uTO MeTaOouM4eCcKaA WyyeBaH peakIMA STHX TKAHe/i pesKo OTMM4AaeTCH 
OT peaKIHM MO3rOBOM TKAHM, 10 KpaliHeli Mepe B OTHOMeHUM OOMena ocdo- 
AUMUGOB. AHaIH3 STUX PAKTOB CTAHET BOSMOPKHKIM TOKO Nocde Mas bHelimtuN 
NccueqoOBaHHnH. 


Borsoypr 


1. Upn o6mem o6nyuennu Kppic pentrenosbimMu yaamu B ose 380 r cKo- 
pocTb BKJIOVCHUA MeYeHorO HeopraHHyecKoro dbochata B Pocpounnisn Oomb- 
WX MOymapHil cuusKaeTca (B cpenuem na 20%) yxKe B TepHoy oOTyueHHs 
UM ocTaeTCAH Ha OTOM ypoBle B Tepsble 2 4uaca Tocne oKOHYAHUA OOYUeHHA. 
B teyenle mocaeryrmux 4 vacop Haémwnaerca Gombmoil pas0poc WanHybix, 
OAHAKO B CpeTHeEM CKOPOCTh BKIIOVeHHA WocTeleHHO NopblmaeTca, ApuGsn- 
KAACh K YpPOBHWO KOHTPOA. 

2. Eladntoqaemble pannuc H3MeHeHHA CKOpOCcTH OOMeHA MocPoANTIAOB B Te- 
YeHl HW B Celesenke MOM BINAHMeM OOMWerO OOYYeHNA CXOMULI Mey coGoil 
MH pe3sko OTAMYAWTCH TO CBOeEMY XapakTepy OT T3MeHCHHii OOMeHa Mocdo.1H- 
HOB MO3rOROIL TKalu. B meyer WB Cemesenke BO BpeMA OOMy4eHNA CKO- 
pocTbh BKJOUeHIA Heoprauitueckoro gocdata B dochounNNANyIO paki} 
HMCeCT TCH [eHIIO K MoBbimennio. B nocuepyonuue 4 uaca CKOpocTh BKAOUC- 
HI{sl NOBbIMAeTCA OTUCTANBO (B CpeqHemM GouJee vem Ha 35% To cpaBneHHto ¢ 
KOHTpPO.1eM). 
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3. Vipin onsimMomornueckoM HM THCTOXHMMM4eCKOM H3y4eHNH aKTHUBHOCTH 
WeOUNOll 1 KUCION docpatas MO3ra KpbIc B PaHHMwe CpOKH Mocre odmero 
OOAYYCHHH He yaloCh yCTAHOBUTh OTYeCTIMBEIX H3MeHCHII B AKTHBHOCTH 
aTux depmentos. Tlooromy B HacTosmec BpeMA Her OCHOBAHII WA Mpejo- 
AOWKEHIA, 4TO Togapsenie oOMeta PocPoumMUsOB MO3ra Wocae od yueHHA 
CRABAHO C H3MCHeHHWeM aKTIIBHOCTIL PocpatTa3s MO3TORBOM TKaHil. 

A. OOuapyrkeinoe CiiusKeite HHTEHCHBIOCTH OOMCHA MOCHOANMNZOB Mosra 
KPHC B paHHe CPOKRMU WOCc.1e Havata BO3CHCTBNA HOHN3Ipylolell paqnaniy 
wokeT ObITh WoCTAaBACHO B CBAZb C AUTepaTYPHDIMU aHHbIMU O TOdap1eHim 
OKNCIUTCAILDNLX Tpoweccon B TKAHH Mo3ra B HepBble yacbl Woce oO.1yuennsa. 
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HOBbIE JAHHbBIE HO IBOJHOWUU DOCMOPHOTO OBMEHA MO3PrA 


BA. M. RPENMC 


(Jla6opaTopiA CpaBintenbHol ONOXUMUN. Sapeyzyiounit ~- EK. M. hpeuc) 


VickNIOUUTeIbDHO BaKHAH POJb, KOTOPyIO PochopuLle coc WINeHUA Hr paw 
8 OOMeHe BCIICCTB 3KHBOIL KIeTKH H OcOdeHHO B OOMCHE MO3ra, INMpOKO W3- 
BecTHa. 

Hau6onee ApKo Ona BIIpakena B ctatee B. A. Qurenprapyra «Docdopuax 
KHcIoTa H @yHKWHH KaeTKH» (1945). Tpygno Haliri Taxylo cropony oOmena 
BEINCCTB HM MpOABICHHA JKU3HECATCIBHOCTH, B ROTOPOIL Pocmopnbie coewu- 
HNeHIIA He Urpasint Obl CyYMLECTBENHOH poi. 

[pu o6s3aTeIbHOM HM pemlarolyeM yuacTiit POCPOPHOH KHCMOTHI IpoTeKalot 
Opomenne I [bIXawne — oti WBa BeMMYAMIIX [BUTATeIA, Ha padoTe KOTOpPHIX 
(OKONTCA CYHIECTBROBAaliMe MH AeCHTCMbHOCTH BCEX FKUBLIX OPTAHN3MOB. JnepriA, 
OCcBOOOMMAWMAACA B IKZOTEPMUGECKUX pPeaKMNAX OOMeHA BeNIeCTB, AKKYMy- 
uupyetca B GoraTbIx oneprueill coeqHHenNAXx (ochopnoll KUCIOTH, Mpexatre 
seero ATO. 

Crnre3 6e1ka B KieTKe Hier, MO-BIUAMMOMY, pit yuacTiwit WyK.1leolmpotTen- 
HOB — CJIOVKHDIX PocPopHEIX coenuHennit. Wponecch: 1ponnmaemoctTu, vOMeHa 
i Tpancnopta MOHOB, Hrpawwne TakKy!O BaKHY!O pOlb B PYHKIMOHUpORAHHi 
HCpBHOH K.1eTKH H BOOKHa, CBA3AHbI C yuacTHeM ochouMun Qos. 

MutToxonypun — WeHTphl XUMMYeECKOH VKUZHH KIeTKH — ocobeHHO 60- 
cathe gocPopHbIMu coexnHenuamMH — gdochounnugamn, AT@D wo apyrumn 
epMcntamu docdpopHoro oOmena. 

Crapinnbiii GuoxuMuyeckHit adopuam «6e3 mochopa Het MbIcmM B. A. dn- 
rCAbrAapslT pacliMpHA BTOPLIM aOcONWTHO OOOCHOBAHHBIM adopHn3amom -— «Oe 
bocopa HeT J[BHsKeHMA», 100 XHMHA MBIMWeCYHOrO COKPaLleHNA VITO TOKE Ie- 
NHKOM XHMHMA MOcHopnbIx CoewMHeIMi. 

JTo Neo6Luaiivo wWuUpoKoe HCHOmM_Z0BaHHe ocopa Mu mocPopHbIX coeu- 
HeHHi B CaMBIX pa3JIMUHbIX IyHKTaX WpoMeskyTounoro OOMeHa BelecTB CTAa- 
BUT BOMPOC 0 TOM, H3BeUHBIM JIT ABIHETCA HMCHHO TAKOM CTHAD OOMeHa BemeCTB, 
UpoTeKasolliit Tok PuaroM HelpepbIBHOTO HCHONb30BaHHA PocpopHEXx rpyli- 
NHPOBOK; WI 9TOT CTHAb, CTOMb XapakTepubii WA MeTaOoNsMa BbICHINX 
AMUBOTHHDIX MH CHemMabio MO3ra BEICIINX *KUBOTHBIX, ABJIAeTCA JOCTHKeHHeM 
pasBNTHA AKMUBOTHOLO Mitpa, Pe3YEbTATOM 9BOJIONMM OOMeHa HapAyy © pasBi- 
THEM M YCIO7KHEHHEM CTPYKTYPH MU MPYHKUMM KUBO MaTepiil. 

OrBert Ha 9TOT BOTpOc MO?KeT ObITH WAH TONLKO B pe3sy.IbTaTe WeTa-IbHOro 
N3Y4eHHA WpoTeKaHHA PasHbIX CTOPOH OOMEeHA BCINCCTB B PasHbIX TKAHAX HA 
PASHBIX 3TallaX PuNorenHe3a M OHTOTeHesa. 

[loxo6Horo powa UccCreOBAaHHA HaMeYeHb! HW MpOBOAATCH B Halle Aadopa- 
ropiit. OHM 3aTparHBalT TOKa TOADKO OTeAbHble CTOPOHH! OOMeHA BEHTICCTR 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


544 i. M. Bpenc 


HentTpasgpuoll HepBuolt cncrempr. LekoropwMu H3 pesy.bTaToB dTUX MCCTe0- 
Bani A XOUY TWOVedUTLes, 

Cpenit cow UbIX OpPralnuecKHx coe WMeniii (bochopa Oombuloe snayenue 
MA YUKU Mosra mpuyaerces ceituac mochosunugam, docdonpoteunam 1 
HYKACHHOBLIM KicsoTAaM. Cojepanite sTUX COeAMMCHIIT H UX pacnpefenenne 
NO pasHbIM YaCTAM WeHTPaIbHOl HEPBIO CHCTeEMBI BECHMa MOCTOAIINO y BLIC- 
WHIX @RUBOTHDIX, MJICKONITTAIONINX. 

beLio y Hac WpesNosoWKeUUe, YTO IATPOKOe UCMOAb3OBAHHe ITUX COeENMHe- 
HL B CTPOCIIMT H PYHKOME Mo3ra XapakTePHO JIA BEICIIMX IKUBOTIBIX, 4TO, 
BOSMO;RHO, Ha HUSWIIX CTYHCHAX PasBUTHA MOSBOMOUNBIX MbI He WwaliemM Ta- 
KIX KOMMLCHTpPalt ITIX Coeqnuenil B MO3re, Kak y TeHIOKPOBNbIX, 4TO, 
MosKeT OLITh, pacNpexerenne oTUX Pochopubtx coexunennit GyneT HOCHTH Xa- 
PAKTePHbIC [LIM PasHhIX KTaccoB YyepTh. OTIIIGHA. 

MakTh He MOATBEPAULI TAKIX Mpeqnonomennit. 

C. B. Pactera (1956) necaejonana y npexcrapureneit Bcex KNaccoB 103R0- 
HOWNIX CoMepRAMe POCHOAMMUAOB, HYKMENHHOBEIX KICAOT HU PocPonpoten- 
HOB B PABHIX OTACIANX MO3Bra MW CKROPOCTH BKTUOICHIUA BONUX paqwoakTUBHOrO 
docdopa. 

B ornowenmmnt coyepaaiia oTHX CoennneHuit B pasibIX oTReTaxX MoOBra 
MH TOMNNCCKOrO pacipejeiennA UX B WeHTpasbuoll HePpBHOM CucTemMe Momy4u- 
JaCb MOPasuTeIbuoO OWNOOOpa3snHaA KaPTHHA Y BCX WO3BOHOUHBIX KMBOTILDIX. 
Mey pod, un y amguénit, y penrianit, mrun, MJICKONMTAIOIMMX FOMOJIOFU4HbIe 
OTHCIDE MO3rA TIMCIOT TIPHOAH3HTeIbHO COBMagalouwue KONMUeCTBA BTHX 
COeNNHCHINM If OMMHAKOBOe paciipeszerenve UX 10 OTeaM. 

Besye dochonumugon SGompuie B KayaJbublx oTyen1ax, SOoraTix G6eJ1bIM 
BCULCCTBOM, MeCHbIIC B KpaHlabublx OTWeax, B TNepeqHemM mos3re, ocoOeHHO 
B C€poM BelecTBe. CxoAnadA KapTuna pacipenerenua PHHK u JIIIK. Beane 
Mo37KeuoK ouenb Oorat JIIIK, m 7. a. 

Takum o6pa30M, MovkKH0 OLLIO CyeaTbh BEBO, UTO CXeMa XUMUUeCKOrO 
CTPOCHILE MO3ra, NO KpanHell Mepe B OTHOMEHMH MCCeMOBANMbIX HaMH CoeqH- 
Hen, CHOpMUPOBAIACh yoKe OUeHh pao, Ha YPOBHE HBX TOsBONOYHLIX, 
PLO, HM Mao 13MCHILIach B XOMe LadbHeilluero pasBUTUA NO3BOHOUHEIX. 

OTHOCITCIbUaH CKOPOCTh OOMeHaA 29THX coennnennit — PocPoJUunAAOB, 
hochonpotennos, NyKJCNNOBMIX KHCHOT, ONpeyeiAeMad aAKTUBIIOCTHIO (be p- 
MCHTHDIX CHOTeEM, BeLaIOUNX pacwasoM H CHITe30M HX, COXpanAcTCA HelsMe}l- 
HOW BO BCeM PAY Noswonounbx. Y mpexcrapureneii Bpeex rpytiit ObICTpec 
BCerO OOMCHIBANTCH POCHONPOTeHME, MejWIeHHee M WpuoMMsNTeADHO ¢ OJUH- 
HakoBol cKkopoctbwo PIK mt cymmapnbre docdhornnMtE, cme BHadiTebHO 
Mejieunee JIHK, naxoqamanaca B sgpax. 

Kean cofepsanne if pacnpeserenie atTux CocqIHennit jas OFCHD OMHO- 
POANYIO KAPTURY y pasublx PpyHit, TO TO CKOPOCTH OOMEHAa, CKOPOCTH BKJUOUC- 
Mit pajoantuBnoro P KapTinia Wosyuastach, KOUCUNO, OUeHL HeOAMOposas. 

kc CpanintvaTD Mesvkyzy CoOoll OTAeCAbULIC PPyMIbl MOsBOHOUNHIX, TO TO 
CROPOCTIE OOMCHA BTIX Coe]MIeMit EX MOFKHO, PasyMeeTCH, paslediTh Ha JBe 
OOAbUINC PPYUNbL — XOAOTNOKPOBHLIX, Y KOTOPLIX OOMEH MIUKE, I TCILLOK POB- 
HbIX, Y KROTOPHIX OW BHAYUTeAbHO BoUNe. B npeyerax ke OTeAbUbIX CFpPyNT, 
KTACCOB BbICTYMAIOT OTJINYIS, CBABAHHDIe C CCOOCHHOCTAMIL JaHHOLO Bla, BDI 
COTOH CPO PasBUTUA, ero dkOTOrUCcH. HntencuBnocth o6OMena BemecTB BCerO 
Opralm3mMa oTpawkacrcs tt ta oOMene Mo3ra. Hoatomy poune Bcero oOmMen 9THX 
ocopublx coezumenitii B Mosre ati. Cpenit TCILIOK POBHELX OH BBE Y MeJI- 
KX opm, mpKke y Kpynnbx. [tpyriat caopamit, cKopocTh meraGowiaMa 
CHOMUDIX HOCPOPHHIX OpramwyeckKUX CoeAUHeHHIT MO3sra OTpaskacT CROPOCTE 
oOMeHa MO3ra HM BeeroO Oprami3mMa JaHnoro Buna. Dro XOPOMO U3BeCTHDITT 
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(paxtT. Llopbim B OTOH Ipokoit KapTune, Hadpocannol neeseqopannuem 
CG. B. Pacrenoit (1956), abtserca oxnoo6pasne craTHueckoil KapTiibl XHMH- 
NeCCKOH CTPYKTYPLT MO3ra Upit OVelb OOAbWIOM MHOrOOOpasIUt KapTHHbl o6- 
MeHHOH. | 

Apyroll WHTepecibl War Boepej, KacalonululicH U3yueHHMA sBO.LIOMIH coc- 
(popHoro OOMeHa MOosra, Obit coesan H. A. Bepkénucroii (1957). 

NOpOWlo UsBecTeH (akT, ITO PYUKIMONAAbUbUL aMMApaT KACTKI HC B CO- 
CTOHHUM HCHOSD30BaATh DHEPTUIO, OCBOOOMMAMIMLYIOCA TPH MHOTOOOpasHblXx, 
He CXOJUMBIN MesKAY COOOL MCPBHYHbIX PpeakKWHAX MeTAOOAM3Ma, COCTABIIHIONUX 
HVT PINKOLUTIGCCKOrO It {bXaTeIbHOrO OOMeHOB BemecTB. DyiRitonadb- 
Hb aliMapaT KICTKH YCTANOBJCH Ha TO, UTOOLT MouyyaTbh TpeOyIOULyiOCA JW 
CTO COX panHeHit H JIA Jl@ATCIIBHOCTH DHEprivoO BCerza 13 OMOTO TOTO Awe 
NCTOUHINRA OHOPCHIE, HemocpeaCTBCHHG CG 9THM atifapatToM pearitpyroulero. 
B KayecTee TAKOLO BawKHelmMero HeMOCpeCTBeEHHOTO ONeEPreriueckoro HCTOU- 
Mika WH BbICTYHalOT B OKOHOMUKE KLICTKH Mak poaprirueckue docaTnble CBABII 
I Kan HepBeluii (HO He esuneTBEHHbIT) nocuiTerb ux — ATM niucuora. 

Cueuadbublit XUMNYeCKIIT aluapat, UCHOAbSyIONMNT oNeprito peak 
ORNCMEMNIA, JH COSMAUHA MaKpOIprHyeckHX PocMwaTowR B MOBre BatOKeH B MH- 
TOXOHAPHAX HepBUbIX KNeTORK. WB A pyrux TRAHAX ORNCAUTCbUOe PocpopnaAn- 
POBAHNE TOMC ABIACTCH OTANAHTOADIDIM CBOHCTBOM MHTOXOHAPUAbHDEN (—pak- 
IUitlt. 

B ouptrax in Vitro © MO3POBOH TRANDIO MH ClcthaTbuo © MpetapaTaMH MOo3- 
VOBDIX MUTOXOUJIPWH B COOTBETCTBYIOINUX CpesaX pPHJLOM Hee1exoBaTesteli 
ObLTO UByYGeHO TOTpedsrenue O, WH ckopoerh veTepud@ubkaliie NVeopratityeckoro 
(poeata, T. eC. HOocTpoenue Makpoapriyeckux oedoprnex coeguuennit. Lo 
NaHHbIM OTHN ucesteqoBpateei (Case a. Me Ilwain, 1954; Brody a. Bain, 1952, 
HW oflp.}, BOOTUN yCsOBHAX OKOLLO 38 MOdaeKYy. docbata npuxores la 1 atom 
HOLAOMCHHOFO KUCcOpoda. PoBopsAT O KOaPPUMMeHTe OKUC.TUTeETbHOLO DPocdo- 
piaupoBpanin P/O B Mosre, KUTOPbU [IH Hpetapatow MiITONON pul H3 He pB- 
HbIX KIICTOK paBeH OKOO 3. 

deta oOpasonanin OoraTbix sueprieli mocmarow Bo BpemMA OnICAeHUA 
VPICBOOB U3y4eUL ene ue WocTaTouno. Tem te Meliee HpesycTaBsAeT Oosbuoll 
uHTepec woubirka H. A. BepwOnucKkoit u3MepuTL Beauunny aToro Koaddpu- 
WWeHTa B MO3re In ViVO H HoCTapaTbcA U3Y4NTL CpaBHUTeIbHy!O BeSLUUMNHY 
oTOrO KoIpPuUAveHTa y BCeX KIaCCOB MOSBOHOYHBIX PKILBOTHBIX, 

Usyuan pisrouenie paywoaKkTasuoro docpopa B ATM un Kpearundocdat 
(Xh@) mosra po spemenn, H. A. BepskOuuckad Nonyunna Beaw4unibl, XapakTe- 
PHSYIOWLte CKOPOCTh OOHOBMeHUA MakpoosprigecKkoro saduabuoro P mosra. 
CKopocth oO6noBsennA P oKasanach BeChMa HU3KOl {Is phd m ambuonii, 
O01Ce BLICOKON Y WepBLIX Ha8eMHbIX MOZ3BOMOUHDIX -— penriwiii, HW 3HaultTesb- 
HO OoUee BLICOKOH Y TCHMOKPOBULIX — TITHIL H MAeKOIMNTAIOUUIX. 

Ha ocnopaniu Bead CkOpocTH BKOUCHHA P B MaKkpooprituecKie oc- 
(path Oba paccullTaHa CKOPOCTL Mporecca PocmopuANpoBaHUA B WeNOM MOo3re 
KUBDLX HUBOTHDIX. Mepoil ckhopocTit vTOFO Mpomecca MOKET CALYAKUTS KOJHYC- 
cTBO BelecTBa (GoraTo aneprueli Pochopuoil rpyunor AT@) gp mmKpomouwAxX, 
KOTOPOe OOPalaerTcA, T. C. CULUITeRHpPyeTCA HW pactayaetcs, 3a t uac Had rau 
BOFO Beca MOsra., 

Ilo janupim LH. A. Bepadinekoil, B mosre RocTHCTHIX phd CKOpOCTD coedo- 
piu poBaAtA ouenb Haka. pm 20°? 3a t vac na 1 r Mosra cmutresupyetca 
W pacnajaeTen oKOO 2—3 MuKpoMoseit ~ P AT@, Y amcbuduit ara pesuunna 
BABoe Combe — 4.60 mnKpomo.teii. Y Hazsemubix PopM Mponecc Pochopuaupowa- 
HHA ycKopserca. ¥ penriusitii ou gocturaet 14 munpomogeli ~ P AT aa 1 uac. 
Y TeWMOKPOBILIX IKHBOTHBIX CROPOCTL MocpopuaAnpoBaliA BOSpacTaeT ele 

35 Tpyabr HucruTryra dmusnonornun, vr. VIII 
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Souee 1 coctaprnAeT 40—68 mMukpomogeli ~ P ATM ua fr mMosra B uac. B Co- 
CTOAHHH MOKOH Opraili3ma. 

IIpomecc okucaurenbHoro ocPopuANpOBaHWA pa3sBNBaecTCA, TakiM Oo6- 
pa3soM, HapadeibHoO C pa3sBITHeM OKUCAMTeIbHOrO THIMa OOMCHA MO3Bra, Xa- 
pakTeplisy1oulero IBOMIOMMNIO 9HeEpreTHueckKoro MeTaOONN3Ma HCPBHOll CHNCTeMLBI. 

HoneuHo, MOMyYeHHbie B ITHX OMLITAX aOCOMOTHBIE BENIN! CKOpPOCTH 
oOpamenHaA Makpospruyeckoro docdata ATM eme ouenb NpHOAN3NTeAbHDI, 
OWN He MOFyT WpeTenwORaTb Ha CKOJbKO-HNOYb 3HaYNTeIbHY!O TOUNOCTD. 
MbI enie He 3HaeM HCTHHHOW CKOPOCTH OKUCANTeAbHOTO PocHoplANpOBAalA B 
mMosre in vivo. Caenanubti pacueT Torpedonal enblit pay qomymenuit. Ho 
ONbITL MWocTaBenbl WH pacueT Chetan WO ONOMY MeTOAY {Wis BCeX K1aACCOB 
TO3BOHOUHDIX. On, Hao AyMatTb, oTOOpa+KactT OOIMM XO], pasBUTHA ITON CTO- 
POHL! oOMeHa MO3ra. 

H. A. BepsxOunckad cyenana Il creqyrmounit mar — Woculrala CpaBul- 
TeIbUy!O BeANUNHy Koad dunnenta P/O aA Beex KAaccoB WoO3BOHOUTDIX. Ha 
OCHOBAHMH CBOHX IIpesKHUX paOoT OHA pacholarala CpaBHUTC/IDULIMU JLAHHDIMI 
TO BCMMUNHe WhIXaHIA Mo3ra Y WpesAcTaBuTerel pasHbIX K.1accCOoB MO3sBOHOU- 
HbIX, KOTOPHI€ NCHOAL3OBATA JIA WpPHOMN3NTeIbNOTO pacueTa CpeHNX Be- 
mmunn Koappunnenta dochbopumnposanua P/O 8 Mosre Aw yCOBMH in 
vivo. 

Ilomyuenubile Beanuintt KoadpuyHenta Pochoph-uipoBanuA TAaKsKe HYsK- 
\aloTcA B YTOULeEHIIL HU MpoBepke. Ho oTH jaHHble WpeCcTaBMAWwT 3aulTeIb- 
Hbi HuTepec C TOUKM 3PCHHA OHOXHMMYECKON BBOIIONNI BOOOMe MW MO3ra 
B YacTHOCTI. 7 

Benuuuna Kkonpdmmtenta P/O okasanach ovenb HUBKOi y pbrld (0.005), 
pas B 40 Oompue y ampnonit (0.2), ene 8p 2—3 pasa Gombe Vv Ha3seMHDBIX ACI- 
BOTHDIX —- penruauit, TWH, MaeKomurarmumix — 0.4—0.7. 

Ecuu lake aOconimOTHLie 3uaueHHA KoadMOuUNenTa jalenKn OT TOFIHOCTH, 
IpeCyMeHbUICcHL HW TpeOyoT KOppeKINM, TO OHH BCe KE YKa3BbIBalOT Ila TO, YTO 
B MO3Sre pLIO COMNpAKCHHOCTh AMXaHHA Cc PochopnINpoBaliemM upesBhryanno 
ui3ka. Momno ZyMatb, uToO HadmOalonleecs PocHopHANpoBaHNe B MOBre PLIO 
ABLACTCH ITO IpemMymectBy TAMKOMMTHYeCKUM. Mt 3naem, uTo anaagpoonnie 
Wporecch! B MO3re pLIO BLIPAKeCHL! OveHb OTYeTIUBO. Momuno yMaTb, 4TO aHep- 
LUA OKUCHCHHA MocmOnUPUAMHAYKIeCOTHAOB HM KOMNMOHCHTOB ITOX poMHOT 
CHCTCMDI, CIWe IAOXO pasBUTOH y pbIO, HallpaBAeTCA He Na oc TeplduKanuho 
(ochaToR, a Na CoBepmenie Apyroit xumMmuecko paodorit. 

Y am@uonii yprxanne yee Ooubme colpaKeno c dochopHinpoBaniem. 
JTO COlpsAKenKNe CTANOBNTCA OCOOCHHO BLIPasKeHHEBIM Y Ha3seMHDIX KTaccon 
HW paspiBaeTcA TapaJietbuo C pasBUTHeM OKHCAUTCIbHOrO THMa OOMeHa. 

Dpvio moKkasano (Lehninger, 1995) na roMorenaTax TKanlieli HW CyCNeH3HAX 
MHTOXOHJIPHIT TEMIOKPOBIbIX BOSMOMHOCTH OKUNCICHUA OTEbUbIX CYOCTpaTOR 
B CONPAKeENNIT ¢C POCHOPHANpOBAHMeM Il B PasoOIMeHUM OT HeTO, T. e. NaMuie 
WByX Wyteit oKncsenusn. Moskuo yMaTb O J{BYX CHCTeMax ONO-LOrMYeCKOrO 
OKHCMeCHHA — OJMIOl OBOJIOIMOHHO [pesueil, He COoNpAKeNnHOL ¢c MocmopiusH- 
poBaHHeM, MU JPyroi, PucloreHeTHVECKH Goaee MOTOMON, cCoupAKEHNOH ¢ Pocdo- 
PHAM POBAHHeM. ITIL [Wwe CHCTEMET, MOET OITL, Tawke MpocTpancTBenHo pasoo- 
HLCHbE Bo KTeTKEC. 

Y WMW3UTX NOZBOHOUNEIX, BCLYHUIX BORN OOpas sKIIBIIT Th CTE WMH poke 
NCHOUb3YIOMNLMX B DHCPreTHUCCKOM XO3HICTBE MOBra (I, BeEPOHTHO, IPyriix 
TRaUcH) anazdpoOnbil TH OOMeHa, JIOMIMIUpyer oTa WpeBisAH CUCTeEMA OKMCAe- 
HHA, He CBABAHHAaAA Cc HochopiumupoBaniem. 

C oroil TOUKM spent OKNCAHTerbHOe HochopuAnpowanne pucyeTcH Kak 
MporpeccuBHblil GHOXIMMYGECKHITE Mponmecc, PasBUBUMMICH OCOOCHHO B IBOMTIOLITH 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


an 
hosed 


Hoare daniae no veoaroyue PocPopnoes vOMENA MOzed 
sale een Sn) ae 


| 








a - al, So ~—-—— -- — —— 


HaZCMHBIX HOSBOHOURDLX, (OCTHTIMNT y HUX B CHelHaIN3H pOBANHOM BHYTPH- 
KICTOUHOM WHTOMLAsMHueCKOM CTPyKTYPHOM o6 pasoRaHu — MHTOXOUAPHAX 
BLICOKOTO pasBUTHA 1 CTABITI TpecbmafawmuuM Wo sHaveritto WyTeM HCIO.1b- 
30RaHHA aHeprun Guomoruueckoro ORNCICHIA, 

Bropoit dant, KOTOPHT o6pamlacT Ha ceOA BHUMAHHe, — 9TO TO, yuTO BeJIH- 
una Kosppunnenta P/O jaa Mosra in Vivo y TeMMIOKPOBHBIX He AocTHPAcT 
8 omptrax H. A. BepskOuucKOH Wake 1.0. Beromuum, aTo B omprTax in vitro 
Ha Wpenapatax MUTOXOH PHL KOIPOUMNEHT P/O=3. J]axke cer Mody TeHUbTe 
HaMW jlaHHble WpeyMeHbuIeibl I Somee TOUHHIe ol peyesennA Wanyt Gore 
BLICOKYHO BEMMUMAY {L1H KoappuMentTa P/O in vivo, TO Bce Ae ITH AAHHEIC 
3aCTAaBAAWOT JIYMaTb, YTO B HOPMacTbHOM oOmMeHe MO3ra CTelleHb COnpHAKen- 
HOCTH JIxXanMA ¢ PocPopiiupoBaHHeM MeHbUTe, ICM 1 OUI TAX, MOCTAB-TCHHBIX 
8 MCKYCCTBeHHBIX cpeyzax. Bee oT PakTH WpeACTABAAIOTCA HCCKOABKO Heo- 
JKWaHHIMH, B OCOOCHHOCTH eCAH MMeTD CKHOHHOCTh WepeociuTbh Ha Bech 
KNBOTHDIM MIP pesyibTaTh, WOTyucHHble Ha KAKOM-HHOYAb Be TeMIORPOB- 
HHIX, WU JlaHitHre, WoTyyemspre in VilrO, B YCOBUAX HCKYCCTBEHHO ONTH MAL bUbIX 
jaa MpotekaniA KaKoi-unbyab peak, NepeHOCHTh ta YCOBNA, CyMlecT~ 
BYPOMINe B OpraHi3me. 

B cBa3si C OUCHD HUSKUMH BeAHUMHA MIT Koop punventa P/O, Nosy 4elHbiMy 
ast Mosra pbi6, ampuOuii BOsHMKAeT BOHPOC. MOMECT mu OHTb, UTOOL! y HH3- 
MUX MOBBOHOUNDIX Ona OH Tak Ccxabo BEIpaKenia CBASb MeAKy JIbIXaHVeM 
uw pochopuapoBaimiem? He sHauut JIM 9TO, UTO V HX JUbTXanne copepmaercH 
BIIyCTy!0, padoTaeT Ha XO/LOCTOM XOuLy? 

Ham rpeycTaBAneTcA, UTO rakoit BBO Ona 6p UepaBusbHsM. Il peycras- 
JewMe, UTO CANNCTRENNSIM HOUe3HDIM BbIXOAOM 9KBO0MCTPHYECKHX peaKI[MH! 
ORMCHEHHA ABIHETCH MOCcTpoeuMe MaKpospriszeckix bochaTHEIX CBAZelt B BUTE 
ATO, takoe speqctTanielmMe 6u0 OM y3KHM, yiupomenHtiM. bo-nepsex, 
U3BecTHO, UTO COBMAawTCA VW [pyre SoraTHe dHepruell BemectBa, Homumo ATO 
wR, kak ryanoaniochat, Wl TepuBatht KODJH3MMOB H, BEPOATHO, elle HIBEe, 
aM WoKA HeNsBecTHble COCHMHCHHA, KOTOPbIe O6epytT Ha ceOA CBOIO [lOJIIO BHEp- 
rHit, ocnodosKyaeMOH MO NOAY OKICIHTCAbUO-BOCCTAaHOBUTEJIBHBIX peakyHn. 
T[asiee, dep A OKMCTEHIA MOKCT ObITh COMpssKeHA HC APYTHMH BUAaMH XH- 
mityeckoit padoTn. Mar ne 3HaeM, HallpimMep, 3a CudeT yero TO We psKHBaeTCH 
cylectByollat B MOare kapTHia pacnpefesenit MOHOB K un Na meray 
ICTKAMI If M@sKKTeTOUNOL Cpeyoit. ITO MoAMepRanwe TpebyeT 3aTpaThl aHep- 
run. CKkopee Bcero MOAKHO WpeCTABNTh, ATO HeOOXOMUMAA JIA VTOTO OCMOTII- 
yecKkaH padota TakkKe COmpARCHA C OKHCHeHHeM ITOXpOMOB Ii docponupH- 
IWUHyKTeOTHOB. Ke sTO OKMCTeHMe He Beker K acTepum@uKanun PocarTor, 
TO OHO WOKHO VMeHbINaTh BCTHYHAY Kosdpunnenta P/O. 

Jro pce WpeqioaomeniA, HO OH WCXOMAT 13 peaububLix PakTos. 

Teneph neckoOubKO CHOB O BC CTATITHE rood punnenta P/O meupme 1, mouy- 
WEHHOH JWT OKMCITeJbBHOLPO docPopiIpoBaHHA B MOsre TeIMIOK POBHbIX 
in vivo. MosKeT OBITL, MOJYYeHITble Hp WpeyMcHbmUeNL, HO efBa JN Wpa- 
BIAIbHO OKIUATL TAKOM Ke BEULNUNNHT, KAR B oupitax in vitro. B onprrax in 
vitro Ha WpenmapatTax MITOXONJ[pHil COsMaloT BCe YCMOBUA ATA OMTUMAABIOTO 
pochopi.1npoBaHHA — i HZOMTOUNYIO KONMEHTpalwio KUCTOPOa MW TAIOKOSDI, 
pocdaton u AJ[D, nuroxpoma Cu Ko3suMaszbl. Tora AeHCTBUTeIBHO Ha 1 aTOM 
O sctrepidunupywtca 3 MONeKY IDI dochata. Ho B HOpMaILHDIX YCNOBUAX 
B MO3re CCTh JN Bese W W3ObITOK Oy, VMOKO3bI It T. TH. B nelicTBHTeIbHOCTII 
MOZrOBOe HoTpEd eine Oy M POKO3HI ATMATHPOBANO Tt CTOIT B KAKOM-TO COOT- 
BOTCTBHIT C CHCTEMAMI, HoTpeO.1AOMIUMH MaKpoapril, B pe3yabtate sero CHOBA 
oO pasylorcH HeopraililueckHit (ochbaT MU akenTopit ochpata (Hallpumep, 
ATID 1 ATO), Ben ova Welth peakitiy, perysipyeman OepMenTaMt MxXaHH A 
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MW PAIMKOTI3a, OOeCMeUNBaeT LOCTATOULLYIO, 110 BOBCe He MU30BITOUHYH Tposlyk- 
WO OoraTHxX oveprueit Pocaron, Kak B CHeIMaAbUBX OHITAX in vitro. 

Ropove rosopa, u3necrias paso6mennocrh JUuIXaHaA ocho pn. pora- 
UMA, W3MCHAMOUAACH B pasihle Ma3sbl WeATeHbNOCTIT MOBra, yrKe He OJKHA 
KABaThCH WAM MCM-TO MHapadOKCabibIM, a, HAaOOOpOT, BOCIIPUHIMATECA Kak 
BTONe saKonoMepran. Wa Meanyiapoquom Korpecce Ousostoros B bptoc- 
Cele H3BeCTHbIL aMepuKancKiit SroxumiK Ioyn (Abood, 1956), cnennasncr 
B OOaCTH MeTAGOTH3Ma HWepBioit CHCTEMBI, BHICTYNMG C ICCe]OBAHHAMN, 
KOTOPHIC LOKA3HIBATH, YTO IPI BOSOVAKTCHITM 1 B Mpenlapatax MUTOXOINJIPHil 
13 HCPBHOH TRAIN, HB BenICCTBe MO3ra, ITB HepRe, If B MBTHITLE NoTpedsenne 
QO, OKa3bIBacTCH COBePINCHHO pa306mennnm oT pocPopiaupoBanna, DOyst 
CAUNTACT, MTO OTCPPUA MAKPOOPFIGCCKHX CBABCI MCHOab3yeTCS BO BpeMA 
BOZOYIKTCHUA TOADKO Ha HONEp ane CoOCcTOAMIA CTPYKTYPHDEX OerkOB Ht 
TMIMNTOB, HeMOCpCACTBEHNO BOBACUCHIHDIX B Ipomece Bosdy seit. 

Is chere Beex oTHX daKTos Aaunpre H, A. BepaOnncKoit xOpomo yRAa- 
RAIOTCH B OOMLYyIO CXeMY MaUUX Mpeyerapaenuil it ITPHROJAT K MbICJI, TO CO- 
NPAKCHNC -bIXAnT C Pochopmliitpowaniiem ABAACTCSH Impoteccom, pa3Biib- 
HHIMCH BOBO-CHOWMN TOSBOHOUIMDIX, 1H, KAK I BCC ITpOHCCCH B Opranhame, ve 
ABMAHOCTCH NOM-TO HCH3MCHIIBIM, & 3aBIICHT OT PYHKMNOTAALNOLO COCTOsHHA 
TRAHeH IW peryanpyercs oprauu3smonm. 
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OUPEQEJENME HARKROTMHOBOM KUCIOTBI 
B MAJIBIX ROJIHUECTBAX KPOBH | 
C WOMOMIbIO RBAPITEBOTO CILEKTPODOTOMETPA C@-4 


ALM. OETPYHBRHAA 
(pyuna tio H3yyernnio BonpocoB Onoxumnn mitra. Pykopogutean — A.M. Metpynpruna) 


— OOvraHo olpexesweuwe HUKOTHHOBOI KHUCAOTH y OnosOrMueCKHX OObeKTOR 
MN pPpOHSBOAUTCH UH OAKTeEPMOMOrHYeCcKH, ILI Ke KOMOPUMeTPH4eCKH C NOMOILbIO 
peaknun Kenura (Koenig, 1904), mpoxogzamei B apa sTama. Cnayana wa pac- 
TBOP HHKOTHHOBO!H KICJLOTBI FeNCTBYOT WWaHOreHOpomiuyom CNBr, a satem 
Ha UONyueHHoOe CoesqlneHHe B CBOIO ONepeyb KaKUM-1n60 apomaTHyecKuM 
aMHHOM, Yale BCerO AHHAMHOM, MeTOJIOM, OeH3NANHOM Han Ap. B pesysprare 
OTOTO BOSHIIKaeT OKPalleHHoe CoesUHeHe, OOL4HO *KeATOrO WBetTa. Tyctora 
OKPackKH TponopywOHalbHa KOHIECHTPalull HUKOTHNHOBOI KUCJILOTHI HW MOKer 
ObITh U3MepeHa. MeroqukH OTH IMeIOT PA HEOCTATKOR, M3 KOTOPHIX raraBlibie — 
HCNOCTOAHCTBO MHTeCHCHBHOCTH BOsHHKalolell OKPAaCKH OT OTIbITa K ONbITY, 
JOBONbHO ObicTpoe ee BbINBeTAHHe H He OYeHb OONbMAA YYBCTBHTeAbHOCTh 
peak. 

‘HIpu padbore c KpoBbio nocaequee OOCTOATEILCTBO ABIACTCAH CepbesHbim 
HeyjOOcTBOM, TaK Kak CojlepsKaHHe HAKOTHHOBOIL KUCIOTHI B Hell HeBeEINKO — 
Q0.3—1.0 mr%. Iloostomy, qa Toro 406 MoAyyTh U3MepuMoe OKPalMBaHne, 
IIPUXOMMTCH OpaTb Oombiloe KOMMYECTBO KPOBH, 4TO He BCera BOBMOKHO, 
ocobeHHO IpH paboTe ¢ MeEAKHMM 7KUBOTHBIMH WAM Ip NoBTOpHIxX WeCeELO- 
BAHNAX, 

Ilostomy 6bi1n0 Heo6xoxuMO paspaboTaTb MeCTOANKY, KOTOpaH jlaBasa On 
BOBZMOMKHOCTH TOAb30BaTHCA HCOONbINMMIT KOUHYeCTBaMH KpoBH (KakuHe, 
HanpumMep, HCTPyYAHO B3ATb 3 Mapa). 

HlukoTunoRad KUCIOTA OOaqaeT BbIPaAsKeHHBIM CHeKTPOM LOrTOueHis 
B yAbTpaduouerosoll oOsactu, oxor0 260 my (Hughes, Jellinek a. Ambrose, 
1949) mo upu 261.5 mp (vacro omn6ouno yKasbiBalT MAaKCHMYyM TlordonueHHs 
pH 380 mu — LWpeodpankencriit mn Tenxun, 1953). Oqnaxo tornomenne ato 
H€ MOMKECT OPITH NCMOUS30BaAHO [IA ON peleneHIA Ce B KPOBH Kak B CHALY MaJloil 
Cro BOJLMYNHBI, TAK HB CHLY TOPO, ITO OHO MPUXOANTCA Ha OOMACTh, Pe CUEbINO 
NOrAOMWAwT MHOTHe OMOTOrINeECKHe COCRINEHIA,  Coepwaitie KOTOpHIN 
B KPOBM 3HAYINTeABNO BHILIC COJepeaHHA HHKOTUHOBOM KHCOTH. 

 Onuako paccemotpenne pean Kemira mpmiBoyquT kK gakutodenmio, uT0 
YK HEPBHL CC OTA, TO BOS ICHCTBHA APOMATIMeCKOLO aMIHa, jloaAWeH OOWa- 
AaTb JOBOSDHO HMHTEHCHBILDIM MOPOUCHUCM, eC He B BUANMOIL (Cocmenne 
NTO OCCILBCTHO), TO B YAbTpaMHOueTOBOTL YACTH CHeCKTpa, TAK KAK B UCM UMCIOTCH 
COMPAAKCHIbIe jBOlMaA I Tpoiinad cBasu (prc. Lf). 

— IKCHCPUMCHTATbHaAH MpoBepka ITOFO WpeJLNOTOReHHA MOKasasta, ITO ONO 
CHparequBo (pic. 2), a U3syyuenie wuTepaTypEl Bompoca ObNApyAUNAO, WTO 
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Kk ANATOPNYHOMY BbIBOLY Pahee Tpit I WeKOTOpble PparayseKue UCee- 
LOBaTOLTIE. 

Bame nu Tynnimon (Vacher et Tounichon, 149) isysant cuektpbt wor- 
AOWCHIA IpOUSBOAHHIX TILPUAMHa Ip BOsAeHCTBHIL Ha TOCe Ue WManoreH- 
OPOMHJOM Wf Hanliit, UTO KaAK TIPO, TAK MW HIKOTHHOBAH KUCATOTA, Ce aMITT, 

KopaMNH If HAKOTHH OOMagqalot CILIbHbIM II0- 

-COOH ‘Pig PILOMLeMIeM C HCCKOABRO PasJIYUbIMIL JWLA OT- 

() *hr-fal == 7 NeIbHLIX WIeHOB 9TOH rpyMibl MaKCHUMYMaMH. 

° pr’ \CaN JitA HNKOTHHOBOIL KIUCLOTEE MaKCMMyM 9TOT 

npuxogures ua 3524 A, Wd WHKOTHHAMH a — 

Puc. 1, Peakuna measly umvo- ya 3925 A. pn gaune stosetnt Bp 10 cm i Kon- 

TIHHOBOEL ee M WHavoren- IeHT palit HUKOTUHOBOIT RUCLOTHE Bf ~ Ha 

Poth oes 1 Ma Benit4una norsomennA paBHa 1.610, 

T. @, OUeND BeTHKa. ABTOPH! OTH YKa3bIBaloT, ITO 

PCAKIIA MCCT MCCTO TOCLbKO yY TIpOMsBOAHBIX WMpujitia, rye o6a C oKosr0 

azoTa CBOOOWHbI. Ora oTpitijateibna A WApWOKCMHAa, a TaKsKe Ho [MIA 

MHjOa, WAppoda, Witepasiiiia, We3aMeN\eHHOrO aKpH]Wila, XMMMHa It XHHO~ 

Teta, BuTaMHHOB By u By. OrcyteTsie peakwin C MHpHAOKCHHOM, THAaMHIIOM 

i pub6omaaBiHoM TWoATBepKjyjaeTcH UW 
waMy. 

SHattTeipno Wwo3sKke Jle Haepr u 
Ilysy (Le Clere et Douzou, 1953) 10- 
fod BTOPHIH OTH UCCIeLOBAHIIA It WOWTBeEp- 

JULIM WX, HO MakKCMMYyM JIOrcLollenna 
JIA WPOUSBOAHOTO WIAKOTMHOBOH KH- 
120 COTE, WO 1X laHIbIM, /leAMIT He ITpH 
3524 A, a mupr 3515 A. IIpu oem 
CTPOTOM COOIOMeENUN OJHHX M TeX ie 
YCIOBHH BeIUYNHa TMoOrsomlenuA jO- 
BOIbHO WocTosuna. Oynako Kak 93TH 
aBTOpHl, Tak u Bame u Tynnmon 
MOPAH UCHONb3S0BaTb 9TOT CIIOCcOO 
mt TOAbDKO JIA OllpeqeswewuA HAKOTHHOBOH 
KUCIOTHI B UNCTHX pacTBOpaXx; OHH He 
yjaior yKasaHHit Wa ompejesenne ee 

300 B 6MOMOrMYeCKHX OOBCKTAX. 
Doe ” 9 204060 80 ann BaskuelhitiMi = yCJIOBIAMU ~~ Tpit 

| 60 80 400 ; | ; 

OlpeAeNeHHM WHKOTHMNOBOH  KIICLOTHI 
; : HBIISOTCH KpellocTh H CBeKCCTh pac- 
ite .32. HTor-toienne MpOAYKTA peakiil TBOPa IMavoreHo pomitla H pil CpeyaE, 
MOVK/LY HAKOTHHOBONM KICJIOTONH IW HN ao- R a i . e 

renGpomuyjlon. pit KOTOpON WfeT peakuNA Mes) 

fo ocu adcyucc — JWINHAa BOSH; 20 ocu opdU- De ee eee 

Ham — BeIM4YNHAa HOrIOWeHNA B TBICAUYHBIX D OUPOMILTOM. Tak Kak roToBoro KPpHCTaJi- 

On PERO anueckoro CNBr mpomaske He UMeeTCH, 

a pacTBOphl ero Tpit XpaHeHHu cwa- 

OClOT B CHLUILY UOTUMePH3Za, TO HPHPOTOBACHIIC CrO ABIACTCA OUCHD OT- 
BCTCTBEHHOH YaCTbIO MeTOJHKH. 

Ouenb Cepbe3sHbIM MOMCHTOM IIpil paOotre © KpOBbIO ABJIHETCH HM yJlasieHHe 
O€1Ka, TAK KAK HAKOTIHOBAA KMCIOTA MOHeT OBITH allcopOupoBaHa Ha OCa- 
TOK. 

TiaTembHad Wpopepka BCeX 3ITHX YCAOBHH Wokaszalla, UTO BILOMMe BO3- 
MOZKHO C XOPOMei TOUHOCTHIO OpeeeHue HMKOTHHOBOH KHCLOTH B O.25— 
0.30 Ma KpOBH Il Rake MeHbINMX, HO AA TOTO HyMeH KBAPIeBHIii CMeKTPO- 
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PoTOMeTpP C KBAPLEBHIMM KIOBETAMIL. [uaHoreHOpoMHy, AWA pean MOAKET 
ObITh TOTyYeH U3 potanucToro Kata HW pacTBopa 6poMa, Kak 9TO FabHO pes 
aarann B. A. Jlesatmiur ua B. M. Yocnkosa (1946), a raxme 1. i. Tlonomapes 
(1945). Ojuako yAastentie © MOMOMLbIO Mewa CePHOH KUCIOTHI, oO pasylomenca 
apu oxuenenun CNS 6poMoM, Kak 9TO IpeAwaraet Cc. VW. Kamenenxui 
(1948), HeBBIroquo, WM Tyulle 3aMeHUTD ero BpocTo TOUHOoll nelirpanuszanielt 
KPeHKHM pacTBOPOM efKOrO HaTpa TO denonptamenHy, TAK Kak OlpeleseHyso 
MemaeT He CepHat KHCIOTAa, Kak TAKOBAH, a BLIBLIBACMAA e1O peskO KHC-1aA 
peakmHaA. Tak Kak KesaTeden BOBMOPKHO OOMCE KONICHTPUPOBAHHHIN pacTBOp 
[[MAaHOreHOpomMuUja, TO Ly wwe TOTOBUTH Cro HE Ha SpomHOil BOAe, a Ha pacTBope 
Spoma B OpOMHCTOM Kalin TO Xonmeny (Holman, 1954).* 

Ilponepka BbIxofa noOaBlenHol FO OcaKeHHA 6eHKOB KPOBM HITKOTH- 
HOBOIL KUCIOTH Ip OcakKeHHH pa3s/WaHbiMa cnoco6aMM Woka3aa, YTO Hali~ 
Sojee BHTOWHEIM 13 HUX B JaHHOM CAHyadae ABUACTCH BusOusMeHeHHe cmocoba 
Pynsanra—Mnatake (Fujita u. Iwatake, 1931), mpeqaowenHoro IM ATA 
ompeyeneHusi caxapa B KPOBH. 


Ili“ ompeyenecHun HIKOTHHOBOH KHCHOTbL B KpOBI ‘HEOOXOAUMBL CELYIOUTe YC1O- 
BIA. 

iIpu6opwH: tf) KBapleBhlit CHeKTPoPoToMerTp C@-4 (mM atastornuHEit) ¢ KBap- 
I[CBHIMH] KioBeTaMu d=1 cM; 2) deKTpHdecKay lenutpud@yra C 4HCIOM OOOpoTOB 3000 Wan 
Horpme; 3) seKTpHyecKkad IMINTKA, 4) powaupie Oat ~— He6obmie (KOHCCPBHEe 6anki 
a 200 r); 5) pesbpwakepaTop MT Tek. 

llocyqza: 1) WeHTpHpy7K ible MpoOupkKs MpsAMBIC, Ws NpowHoro MexXaHHdecKH H 
TEPMHYECKH CTeKa, © AeTeHNAMN B 0.1 ma Ha 10 ma; 2) WeurpHdyHKupre poOMpKH H3 Ta- 
Koro 3Ke CTeKua © MeTKOM mpi 3 MJ; 3) OOErIHBIe IPOOHPKH HB TAKOTO We cTekuia © MeTKOM 
lip 3 Mu; 4) TOHKHe CTCKJIAHHBIC nagoukn; 5) 6ropeTKH Ha O0 HW Ha 10 MI CO CT@EKIAHHbIM 
KpaHoM; 6) To ake C 6ycuHoit-3saTBopoM; 7) MUKpo6sopeTKH CO CTEKIABHEIM KpaHoM; 8) To #e 
¢ GycnHol-3aTBopoM; 9) MHNeTKH C¢ jenenuem B O.1 MA NH MHKpomMneTKH ¢ jeueHwemM 
BO.OL Ma. 

PeaktuBH: 1) eqKnif natp 10 u. i 1.4.32) HC15 uw. 0 1 4.; 3) KH,PO, Kpiictaa- 
niuecknit, MemKo cTepTBii; 4) ocaquTedb 6enka — 13 Tr CepHOKHCAOTO KatMuA (CdSQ,), 
63 Mil KOHUeHTpH poBanHolt HCl u Bonu yo 1 a — peakTHB TOAHTCA WeolpeseleHHo OITO, 
5) 0.5% -ii pacTBop benompraucnna Wa 50% -m pacTBope cmupta; 6) 0.194-i1 pactBop Opom- 
beHOMOBOH cine Wa CHNPTY, 7) cTaHjapTHBIM pacTBOp HHKOTHMOBOH KICJOTH — OCHOBHON 
pactBop, cofepantiit 1 Mr HHKOTHHOBOM KHCIIOTH B 1 MI ABaKAR WeperHaHHoro cuupTa, 
FOLMNTCA JWITeIbHOe BpeMA; 113 STOTO pacTBopa B Heth onpesetenia 1 Mil pasBOAAT B Mep- 
Holt KomGouKe Ha 100 AUCTHAIHpoBanHon BONO AO YepTH; 1 MI MOCUe_HEro pacTBOpa — 10 y -- 
JTOT pacTBop HecToek; 8) eA; 9) pacTBOp WHaHorenOpoMHypa (B Meply!o KonGouky Ha 100 M1 
sonar 10.7 r Kpnctad1meckKoro KBr, qo6aBimoT temMHOro BOB) pasOaNTHBaOT HW BIL 
patot 4 Ma Br, pas6anThIBaloT, KOTHBArIOT BOON J[O METKH, ICpeHOCAT B CKIAHKY is TeEMHOTO 
crekuia © DpuTepToii mpoOKol HW xXpaHAT B peppwkKepaTope; pacTBop TOANTCA HT HOE 
BPeMA; OTMePHIOT WMAHHAPOM 9TOT pactBop B Heboubitlyl0 apuenMellepoBCKy 0 KONGOFUKY 
© IpntepToH mpoOkol us pacueta 2 Ma Ha Karkgoe ollpeseseune i eile W0 2 MJ. Ha XO.10CTOE 
oupenenenie I JA ONpewedeHiA BHIXOTA HHKOTHWOBOM KHCIOTEI, K JTOMY pacTBOPy ONCIb 
oeTOpoAKHO, HO KaMiAM WH OJIM Kalil WpHOaBIAWT pacTBOp yucteiimero KCNS (7o r 
8 100 mut BOABI) WO TeX Hop, NoKa pacTBOp 6poMa He CTaleT VYTb AeTHIM. Torga 3akanul- 
haioT o6ecIBesnBaHie ¢ NoMonpio 0.1 H. pacTBopa KCNS; upu6aBpiaioT Kallio pacTBopa 
(benoupTasienna Hi Take OCTOPOKHO HeliTpalu3syloT CHATAIA 40 H. @KHM HaTpOM, DOTOM 
{ W., CTapafch He MepeTHTpoBaTh, ORAWTHBAIOT HeiiTpasisalliio Upy cma60 po30BOM OKpa- 
HWIHBAaHHH (WHOrAa WpuXOWNTCH WoOaBIAT) ete Karo PenomPTarenna); pacTRop WyAKHO 
roTORHTh Hesaorro jlo yiorpebsenns. 


Cnocod ob peqheaeuus. Pazgnutp to 1 Ma l.1t u. egnkoro HaTpa 


8 LeHTpudyxHbe MpoOUpKN C¢ MeTKOM TPH 3 ua. Ha Kakyoe olpeqesenne 
(c TapanjeibHBIM) HYy/KHO 2 mpoOupkKn, Kpome TOrO HeOOXORUMET 2 TpooUpRHA 





1 XoumMen HpesiaraeT TOTOBUTh pacTBop Ha OpoMucTOM HaTpHe, UO yroonec WOdb- 
RORATHCH Oe3BOLHbIM GPOMHCTIM KactiyeM. 
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O02 A. M. Hempynoxuna 








AIH XOMOCTOrO olpepfenenua u 2 yas olpeleteHuA BLIXORAa HAKOTHHOROII 
KuctoTiH. B nocaequiow napy qo6annator no 0.3 MI CTaHMapTHOrO pacTBopa 
HHKOTHHOBOM KuCHOTH (3 y). 

Baarb nunerKolt 13 Naibiya WOC1e JOBONbHO riy6oKoro ykoua 0.3 Ma Kposn, 
BBINYCTHTb B IpooupkKy co meno4bIO TPOWOTOCHYTS UMMeTKY CMeCbIO B I po- 
OupKe. Tak xe oTMepuTD KpOBb MU B TpoOupKH, cogepsKamme HMKOTHHOBY 10 
KucnoTy. Iocne storo npu6asurh no 1.5 ma pacTBopa Kaymua (u3 6roperKu 
CO CTCKIAHHBIM KPaHOM) KO BCeM IIpo6upKam, c KPOBb!0 H 6e3 Hee. TulaTenbHo 
HepemMematTbh CTCKIAHHOM NatouKoli. Cmecn, Tye €CTh KPOBb, Ip 9Tom 6ypeer 
HM rycteet. Torga toctapurs pce MpoOupku Ha HECKONbLKO MMHYT B KHIANLY1O 
BOMAHY!0 Oanto, 4acTO NomemmpBan creKAAHHO; Matowkok. OOpasyrotca rpy- 
Oble xombA GenKa, OHICTpO oceyawue, a PpacTBop Hayt HUMM Mpospayuen 
Mm OeciBeTeH Kak BOja (ecu PacTBOP +KEIT MH MyTeH — HefocTaTOUHO KasIMUA 
HIM meow). Beryts mpo6uprnt uz 6ann u MaTb OCTHITh UAM OXTAMTh Toy 
KpaHOM. 3atTeM BLIHyTb Ha BpeMaA TaO4KY, TOUNO WOBeCTH TO MeTKH (quCcTUI- 
JHPOBAaHHOW BOO), TIMAaTeTbBHO HepeMemaTb, CTapaHCh CMBITh OcanoK co 
CTCHKH, MH Weutpidyrupopath 5—10 mun. Ocranopute WeHTpudyry, ocro- 
POMHO COCKPeCTH OCAMOK CO CTEHKM UM CMBITb ero BePXHUM NpospauHBIM cr0eM 
H CHOBa Hextpudyruposatp 2—3 mun. 

Ilocne storo OCTOPOKRHO CHUTh BeEPXHHii MmpospayHlit coi B YHMCTY tO 
CyXylo LeuTpudyxuylo mpoOupry c yenenuamu B 0.1 mo WM TOWHO 3allucaTh 
CINTOe KOMMyecTBO *uAKOCTH. Ipiaute 10 w. exxnit HaTp 43 pacuera 0.1 ma 
Ha KaxKAb MWINMIMTp cantToro PacTBOpa, PasMeMaTh yNCcTOH ToHKOM Tla- 
JOUKOM HW MOCTABUTh B KHTADLYIO BOWAHYIO Oanto na 45 uuu. (rHjpouus mpo- 
U3BOMHDIX HUKOTHHOBO! KUCIOTH). SaTemM jaTb OCTbITh, TOUHO HeiTpPaIH3zoBaT 
To Opomenosopoit cuneit (Bremuttii MHANKaTOp!) cHayana 5 un. HCl, a norom 
1 uw. HCl, qo6asuts xomedKoli oKoNO 0.5 r KpHeTananuecKoro KH,PO,, 
PpasMellaTb WM WoctaBpuTh Ha 5—10 mun. p KHMAMLYIO BOANYyIO Oanw. Barem 
BPIHYTb, aTb OCTHITh (HIM OXNaUTb) i AONHTE MUCTHIIUPOBAaHHOM Bono 
© TaKHM pacueToM, yToOb! 1.25 ma pacTBopa cooTBeTCTROBATI O.1 Ma Kposi. 
TimatTe1bHo tepememath 1 oTHeHTpHudyrupoxats. I[pospaunpit Kak BOA 
PacTBOp CIUTb B 4NCTyIO HM Cyxylo mpooupry. 

OrmeputTp no 1.25 ma pacTBopa (=0.1 ma Kposu) B azBe IIpoOupkKu © MerT- 
Koll pu 3 Ma. To se creat HCO BCeMH OCTaJIbHBIMH Wpobamu. Tlocne vroro 
10 ORHOH MpoOupke u3 Kampoll Maps NocraButh B OMHY KMMAILYIO BOAHY1O 
OaHt0, 1 10 O;HOIt — Bo BTopylo. Lepes 5—10 mun. mporpesanna cuath ONHY 
H3 Oanb C MIMTKH H OTMepuTh B KaiK AYO 13 WpoOMpoK TouHO Mo 1 MIL pactTBopa 
HiaHorenOpomMuya, OTMeETHB BpeMsA TIO Yacam (yqo6nee pasauBatTh 13 OroperTKi 
CO CTCKAHHLIM KpaHom). TujatenbHo tepememtarh BCTPAXUBAHHeM MU CHOBA 
HOCTaBUTbh B TopAuyto Oanto. Posno uepes 5 mun. BLUIHYTb EpoOupKu M3 Tro- 
paAueli OaHu un HepeCTaBHTb B BOLY CO ALAOM — JWIst TpekpallenuA pearnun. 
Bo bay B TeMHOM MecTe allann3 6e3 M3MCHCHHA MO?KET CTOATL CRLIINE Yaca. 
B To BpeMA CHAT C WANITEI I BTOpyl0 Oanto Hf IpHAUTD B Kak yl Upodupry 
no 41 ma AMCTHITU POBRANO BOIEbL, WepemematTh, WposepsKatb B ropsycii 
Oane O MIM. MH Tepectanuth B Hey. datem, Mocrasus oe cepHn mpobupon 
BOITATIUB, KasKKyio Napy — ¢ itanoresOpoMu“yomM Hc BUJLOH BMeCTe, — JLO- 
BeCTH TOYHO JO MeTKH WU pa3Meltatp. 

Bitarouuth CneKTpomoromerp u BOTOPOTHVIO sramny. Yeranonuty JUHA 
bOdHbE 301,5 mn upueryunre K H3MCPeHItsro. 

Bourrarus CHEKTPOPoToMeTpa Ha TepBoe mecro HocTaBlTh KIOBETY © JIH- 
CTHIH POBRANO BoRoll. Ila Bropoe mecto uocrapitTy KIOBCTY C XOMOCTIIN 
OHDITOM, K KOTOPOMY Oblua HOOaBAeHa Bora, Ta TpeTbe — KOBETY © XONOCTHN\ 
ONDITOM, K KOTOPOMY Obit MOGaBaen mtanorend posi (MompaBka 1a Tor.toure- 
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Onpedeaenue Huxomunogoti KUCAOMDL & MAAbLY KOAUUECMEAT k poet 
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HMe WHanoren6pomuga).’ YcTanoBUB Ha Hye Np WepBoM NomoKeHUH, OMpe- 
HeTh MOrAOUeHHe BO BTOPOM M TpeTbeM NOMO#KCHHAX, 3aNMCaTb, MOBTOPHTL 
onpeylenenHe H CHOBa 3alllcaTb. 

3aTeM, OCTABMB Ha MeCTe KIOBeTY C BOMOll, NOCTaBUTb Ha BTOPOe MeCTY 
KtoneTY € AHAIH30M, K KOTOpPOMY ObIsa WoOaBeHa BOa, a Ha TpeTbe — c aHa- 
MM30M, Kya (oOaBieH WHtanoreHOpoMu, HM ABaxKALI 3aMepuTb Morsomenne, 
TIPHHMMaA 3a HYJIb MOrsonmenve BOB, WW 3alucaTh. 

Ilocne sToro, ocTaBMB Ha MeCTe KIOBeTY C BOMOI, MocTaBlTh Ha BTOpUe 
MecTO I1poOy ¢ atlaiu30M-+cTaHfapTHublit pacTBop c AobOaBeHueM BOTH, a Ha 
TpeTbe Takylo ;Kke Tpoby c job6aBneHiem WnaHoren6pomuya uu Wporspecrti 
W3MepeHle, 3allicaTh, CHOBA H3MePpHTb WH 3allucaTb. 

Bee pactBophl JosKuLI OLITh CoBepmeHHO Npospaunpt u GecuReTHDI. pit 
HaIHYMH MYTH — OTHeEHTPH@yriipoBaTbh WO H3MepeHHA. 

Upusognm upimep nogo6noit sanncu. Jinmna ponnp — 351.5, d kwrern — 
| cm. Bee u3mepenua tpousBepexsl 10 cpaBHeHHto C BoNOil. Samiuch B TBICAY- 
Hx jomax D (onrnyeckol ma0THoctn), T. e. 94 o603HayaeTt 0.094 D, 9 0603- 
Hayaet 0.009 Dnt. a. Ucnsttyeman M. M., 19 aer, 3],0poBa. 


143 111 1956 


X OJIOCTOH Dee AHaclis+ly 
OUBIT AHasils HUNOTHHOKOII 
HUCLIOTIS 
1 oe r f 9—9 26--27 21-20 
\Lpo6a c Rofo; . F : 4be-45 ih 93.99 
Seon j; 14—14 63-—65 115— 115 
Hpoba ¢ UNBr . | 20-19 85-86 112 BP 
| a--5 37—38 94 —95 
pBenoene IP .Bee4 ABx AD 89-90 
Cpeuce 5 _ 40 a2 
eat oo a 
3a BbIYeTOM TOTIpaBKH tia CNBr. 35 3 
e)a 9 
Nornomenne 1 9 Y HHKOTHHOBOII 30 
HNOSIOTHE” ack he ge Ge Bk 2 
Bo 


Orciowa Cole paalite HIfKOTHHOBOIL KUCHOTHI B pode = = =0.67 y B0.4 ain 


a 
WIM, 4TO TO Ke, — 0.67 mr%. 

IIpu CaMOM TINATCIbHOM COOMOFeHUM YyCsIOBHit MorstomleHue a OHO 
TO #KE KOIMYCCTBO HMKOTHHOBOM KUCAHOTHI OT ONLITAa K OTBITY KOMeOTeTCA, 
UoueMy M HeOOXOAMMO CTaBHTbh Hpoby Ha BEIXO HUKOTMHOBOI KIHCJOTEI. 
Ha 1 y HMKOTHHORO KHCHOTE Mormomenue KoNeOanoch B pa3sHble AN nO- 
BONBHO 3HANHTeHbHO, OT 0.042 po 0.058. Onnako B OAHOM HM TOM «Ke pATy 
ONbITa Horaomenne 2 y 6bluio BABOe HHTeNcCHBHee, vem MpH 1 Yy. JTa cTporaa 
HMpOTOpUHONaATbHOCTh fleaeT OMpeyqeteHve BO3MOAKHEIM, He JIA Mowcuera 
BHIXOjla HUKOTHHOBOH KUCAOTHI JOCTATOUHO OOaBIHTh OHO onpeyenennoe 
ee KOUHYeCTBO (HalpumMep, 1 y Ha 1 M1), a He WBe MpoOb, Kak peKOMeHAYIOT 
lckOTOpble aBTopL (Kodicek, 1940), mpu KomopumeTpiueckom onmperzereHnn. 
Ipusoyum tmpumep. | 


PoUdnaincrani Kasi ain HaTPuI, HMCIOIMeCA B Mpoyake, wcro Opraiot He oFeHb 
NHCTH, A OUNCTKA HX -- HCMpHATHAH Ho HewlerkaA OllepauiiA, NOITOMY IpnroToBseHNbIi 
H3 HX WNaHOrenOpOMHY, CAM JLOBOJIBIO CIIbHO MOPAOULaeT np 3ol.5 mp, uo uprxoqurest 
BHOCHTL Ha 9TO AOBONbHO 3hadiTeTbHyio LolpaBKy. B To ac BpeMA ph MOstb30BaHIIA 
YNCTAIMH KpuctaiueckimMiy KCONS no KBr noavyyaromiuiicw 13 Wx WWWanOrenOpoMuy jlaer 
Bb OOMACTH BOLD Mp VseHb HeGoTEIIOe HOTAOMICINIe: TOmpaBkKi BOOTOM Gay4ae ian Het, 
HWM OH OFPHb HeBecHIKAa. 
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A. M. Hempytioxuna 


ee rer = + 


Hormomenue KpoBi (HocTe BHILETa HOHpaBOR, cpejjwee) 6 VI L906 





Kponup +17 KposBb-} 27 
Hy pawth HUKOTHUAHOBOH HIUMOTHHOBO!! 
HUCZIOTHI HACOTHI 
AS 1C6 160 
4S 4S 
as [226 


Cpeguee Mordomentic wa ty -57, 





48 
Orciona, COjCPHRAe HWKOTHHOBON KUCOTHE B aHHOH KPOBH == =a -=0.84 Mr%. 
To me 
Kpokp + ly Ii ponp + 2y 
IK pot HUKOTHHOBOTL HM KOTHIIOBOIL 
RUCAOT bi HHUCHOTHI 
3Y 89 186 
39 39 
me OF 2249 
Cpennee vorsomujenne ua ty = 49.9. 


a, . 
Orcosa, COmepRAMNe WAKOTHBOBOIT RUCIOTHI B JIAHHOM KpOBI » - 49.5 O.79 mr%. 
Ilpu coésozenum yRasaHubtx ycuobuit Oblia olmpefqesena B 37 cryyaHnHx 
HHKOTHHOBaN KHcLoTa B KpoBu 3foponnx soe. Lomyuenuble ump Kome- 
Casi 0.38 1.99 ! war % 0.73 mr% 
danucn ot 0.38 no 1.99 | ur’ co cpetHiM B U./fo MI %. 
it Nt O 7 


37 0.73 +£0.30 +0.00 


Bent oT OANSKM K LoryuennsIM Apyrumit apropamu (cM. TAOAMUILY). 


Conepeanne HHKOTHHOBOW KUICIOTH B KPOBI, ONpewetenHhoe pas-TA4HLIMH 
CWUOcooaMH 


a 





LIMnoTInOBAS | 


HUCHOTA BMP %, Mcroqnnk 


OObenkTr WecaeoOBaHA 

















UesnoBen: 











Bes yRasgannn Woda. | Q,33—0.46 Ritsert, 1939. 
BOBpacrTa 0.30—0.50 | Patton, Sutton a Youmans, 
| ' 4940. 
MY ?KUILHBI 2. 0.54—0.83 | Melnick, Robinson a. Field, 
| 1941. 
KE HUHNE . 0520.74. | Melnick, Robinson a. Field. 
{ 1941. 
rar 0.34—0.45 Stotz, 4941. 
a at Q.37 ' Bandier, 1941. 
OAD Bandier, 1941. 
- ree 0.3 1—U.40 Allinson, 1943. 
Pere Eee } | 0.640.08 | Jouni, 1950. 
L | 9.80—0.83 Bell, Davidson «a. Scarbo- 
| rough, 1952. 
Gece (| 0.86—0.60 Pearson, 193°). 
a { 0.37—0.66 | Allinson, 1943. 
Bucur wienen 2 110 Snell a. Wright, 1941. 
OraTHH CKO \ | 075 Pucmainen.. 1054: 
Jlomalb . . eee ee 0.85 ' TLeemann, 1954. 











J [lo ouomMy crydato. 
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On pedereHue HUROMUNOEOM KUCAOMLE B MAUIE KOMMECMEAL kposu 

















Takum oOpasoM, Off peseteimic HITKOTHHOBOI KUCLOTHE B 0.3—0.25 man 
KPoOBH BMO:IHe BOSMOAHO HW WaeT WUNPPH, GrWIKNe K DoAywembim Apyrian 
cnocobamu. Ipemmymectrnom Tpesaaraemol MeTOAURM ABIHeTCA e€ BEICOKAA 
UYBCTBUTCIBHOCTh Uo 3aunTeAbuo OOMbUIaA CTOMKOCTL odOpasytomerocaA coe- 
mmennua. Jlebekt ce 8 TOM, UTO MpuxoMMTcA paboTaTb © BHYTpeHHMM CTal- 
japTOM, Kak BIPOveM HW MPH KOMOPUMeTpUYeCKUX MeTOANKAX OMpeleseniA 
HUKOTHHOBOIT KHCHOTH, a TaksKe B OONBINIOM KOTHYeCTBE TPOMSBOUMMBIX 
olepanhi, Tak ATO OTIpPepereHnie BaHNMaeT TOPATOTHO BPeMeHIt. 


Bprtpogbl 


L. Hpeastaraetcs coco ompeserenna HUKOTHHORON KUcAOTH BO.38—0.25 wi 
kK POBH. 


2 um CMOCOOOM HaligeHO COepHaHite HIKOTIHOBOM KHCHOTHL y 30po- 
BbIN Wofeii, pasnoe 0.73+0.05 mr%, aro NeHKUT B Mpesentax BeIMIMH, NOTy- 


UCHHHX JPyTUMN aBTopaMH pv Apyrux MeToOAMKax oOMpeweteHHA, C O061b- 
MHMH KOMGeCCTBAMM KPOBH. 
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AK AJL EMUHA HAY KH CCcCP 
TPYJLbEHHCTHTYTA OFSHO-TOPID a, He HE WABTOBA. 1. VIEL, 1959 


OB OCOBOM BUTE BOJIOKOH, BCTYHAIOUINX B KOPY MO3sREUKA 


A. C. HOHTOB 
(laGopatopua Moporornn. dapexyrouniil — H. T. ltosocos) 


Coppemennaa HeiipoMoposormA pacHolaraecT BeCbMa CKYAHBIMIL CBELC- 
IMAMH O CyOCTpaTe CBAB3eil KOPhI MO37KedKa C APyrUMi OTeTaMH ICHTpanbHoll 
nepBnoit cucrembl. Heitpopusnon0rua W HeBpowOrvyeckad KAWHNKA, HalpoTHn, 
HMCIOT B CBOeM pacHOpAKeHHM 3HAGMTeIbHBIC MaTepiasbl, yTBePAMAroOuie 
oOHIMe 3ITHX CBA3eH. 

CunraeTcd TBepO yCTaHOBIeHHIM, UTO B KOpy MOsKerKa H3 OeMOro 
BeLIeCTBA BCTYMAaIOT [IBA BI]{a BOJLOKOH: 1) nuaHoo6pasnble, Tasarounte WAM 
Nousyune uw 2) MoxoBiugnbte BomoKHa. Us Kopi Mo3sKedka B COCTAB 6emoro 
REMLeCTBA BLIXOAUT OMH BUA BOLOKOH, OOpasoBaHHbili aKCOHAMM K-ICTOK Ily p- 
ube. B acrosiiem cooOnennn peib OyseT MATH O BOTOKHAX, BOTYHAOUNIN 
B KOPY MO37KeUKa 113 WoyevKaDlero 6enoro BelmectTBa. 

Pacnpefenenie i JMaHooOpasHblX, 1 MOXOBH/HBIX BOJLOKOH Ha BCEM 
IX IIpoTHKeHMH B KOpe Moa7KeuKa B HacToAMee BPeMA jleTATBHO NSYTCHO. 
JIuanoo6pa3ubte BOOKA MpoXosAT vepes 3ePHUCTHIL COI HL, OCBOOOMUBINNCL 
OT MHeAMHOROM OOOMOUKM, paclagqalwoTcA B MOJeKYIAPHOM C.10e Ha TOHYANTNMNE 
BeTBH. Llocmesqiite WOAWUMawTCA BBEpX, paciipesetAAHCh UO TeHAPUTAM KACTOK 
[lypknube, 1 BCTyHaioT © HUMH B CHHalitTH#uecKMe CBA3N (Wonros, 1959). 
Moxopnynbie BOTOKHAa MpONMKaloT B 3EPHNCTHIM COM KOpbl MOSAeUKA B BITC 
TONCTHX MUCIMBHOBLIX BonOKON. Jlenach TaM Ha PA TOURUX BeTBCH, OIL 3a- 
KAHUNBAIOTCH MeTCAbKAMIM I BOAOKONMAaMH B Mpegqemax sTOrO C.LOH Ha MeCTAr 
CHICTeCHIA JeHApuUTOB sepuucTHXx KueTOK. Tlepey oOpasopaniiem TepMITHAaTb- 
HLIX CTPYKTYP MOXOBIHbIe BOOKA OCBOOOAMAWTCA OT MITCTHHA, Ilan Toro 
HTOOK SYUMIe MPOCICAHTh XOJ, WM OROHGAHHE HCPBUBX BOMOKOH, BOTY HArOUNTs 
u3 GeOro BeIKeCTBAa B KOPy MO3KedKa, CAehyeT KpaTKO HaWOMNNTH ye W3- 
BCCTHBIC B3ANMOOTHOIMCHHA KICTOUHLIX IICMCHTOB KOPLI MO3AKedKAa, PTABAbIM 
o6paz0m sepuucroro con (Cajal, 1893, 1906, 1929; Golgi, 1886; bexrepes, 
1898). Uepes ator NorpalMuibili ¢ SenbIM BeLeCTBOM COIL BEIXOAAT MW BOTYMAIOT 
B KOpy Mo3*KeqKa HepBuble BOUOKHAa, OOecHeuMBalonle CBABI C pa3JIMYHbIMy 
OTIeAMM WeHTpalbuolt HepBHow cuctemil. U3 Boex 3 c0eB KOPhI MoBKedka, 
UpekctaBIAWMmUx coooit equnylO PyNKWNoHabHyto crieTeMy, OTHODICHUA 
KICTOK 3ePHUCTOTO COA M BOMOKOH, BCTYMAOMIX B Mero, OTIMAAIOTCH OCO- 
SennsIM cBocoOpasiem. SepHucTHil CIO KOPbl MO3KeITKa COCTONT WpeHMYyIe- 
CTBCHHO U3 Me@IKUX KeTOK — 3epen (3sepHicTHx KzeToK). Koporkue AeHA- 
PUTHI YTUX KICTOK, We BHIXOAA 3a Wpeechl COA, CHMeTAIOTCA CBOIMM KOHEM- 
ItbIMH pasBeTBICHHAMH, BCTYMaA MevKLy coooii B KONTAKT. ITH CICTCHIA 
N€HIPUTOB 3CPHUCTHX KIeTOK OOpasyloT CTPYKTyPy, NOKPbITYIO BeMLeCTBOM, 
cocTaB MW cBolicTBa KOTOporO Maso u3y4uentl. Wspecten mun (akT ocooon 
OTO YYBCTBHTCABHOCTHE K KHCIBIM KpackaM. ITH CTpykKTypM, oOo03TadTaeMbte 
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Bb CHCIMaIbHOM JLITepaType Kak MO3KeUKOBHIe KAyOoUKH (glomeruli cere- 
bellosi), ABIAIOTCH MeCTOM, Ha KOTOpOM 3akanuMBalrTcs BCTYIabomie 13 6e- 
J1Oro BEMeCTRA B 3CPHUCTLH COM MOXOBUANbIe BOOKA. AKCOHDL 30pHUCTHIX 
KICTOK MOAMIMAaIOTCH B MOJeKYIApubl col, re T-o6pasno feratca it 
BCTYNaloT B CHHANTIYeCKYIO CBA3b C FeHApUTaMN KaeToK HypKuupe. Caeno- 
BATEIbUO, APCPeHTUbIUL IMIMTYAbC, CCYIOUL B 3CpPILICTHTH CAO; 10 MOXO- 
BUAHDIM BOMOKHAM, PaciipeeAeTCA MO TenAPUTAM, KOUTAKTHPYIONLUM B MO3- 
*REYKOBBIX KIYOOUKAX, Ha OObMIOe YHCO BepHcTLIX KaeToK. Uepes aKkconbt 
MOCICAUUX UMUYbC iepe- 
WaeTcH 30auUTCAbHOMY KoO- 
miyectBy KieToOK Iyprinpe 
(pic. 1). 

Kpome sepuncrhx Kute- 
TOK, COCTABIAHIONNUX OCIIOB- 
HY! Maccy OJMONMeHHOrO 
CIOH, B  B8CpHCTOM CcJLOe 
KOpbhl MO3?KeuKAa oOONapy- 
WHUBANTCH = CPaBINITeAbHO 
Kpyllinle HEPBHbIe KTeETKH. 
On o603HauatoTcH oOOLTUHO 
HMeCHeM BIICpBLIC = OnnCaB- 
' ulero HX aBTOpa —— KaTeTKH 


ee ne ett ar ee 











oe ' Tonpsyxu. Pasmeppr, @opma 
| Sh | OTHX KIACTOK UH IX pactpe- 
if Pail oa ts 
| ah - ferenme B peqerax sep- 
(e= po. | «MilcToro cnoA” — pasanunnl. 
MY STS \ 


Uneno xaetox Tonpann p 
CpaBnennn C KeTKAMH- 
Pue. 1. Bogokua kopp moaKeuKa. seplamMu HEsHAYHTCIDHO, 


@ — MOXOBILINDE BOOKA, 6 — nomsayune, nan JHanoo6pasaunie PONCE: IRE Bs <0 SMHOFO 
BONOKHA, © — abCOHh BoeTOK Tlypuniipe: x — oco6nit Bian pad NpeCBOCXOAAT 3€PHUCT ble 


ean sepnueroro enon, PEO ron, = Asnecrno — He- 
CKOMNDKO THIOB KaeTOK 
PoapypKu. JiBa u3 mix oT- 
HOCATCA K 3Bes/YarbiM KieTKaM (Lm IIT tuna) 1 ogun x Beperenoo6pasinim 
(11 run). Han6ouee snauitTeabHeIMi 13 HHX ABILAIOTCH KpyNuble 3B8c3,4aT ble 
KeTKHE | rina, Oun o6aaqawr tTeom HenpaBnabno 3Be3R4aTOII MopMLI u 
4-—6 QCHApHTaMH, BeTBI KOTOPDIX IpomMKaloT B MOJCKYJIAPHDbHT Col, rye 
ROHTAKTHUPYIOT C pa3sBeTBUBUMIMHCH AKCOHAMH 3epHlcTHIX KeTOK. AKCOILD 
ITUX KACTOK PoAbARI KOPOTKU, 3a Tpeyesbl ZepulicToro CaOH He BLIXONAT. 
VIX KONTeBLIe BCTBIL BCTYNAIOT B COCTAB MOBAKCYKOBHIX KILyYOOUKOB. 
Bepetenoo6bpasutie KaetTKU TompzpKn, FOPH30HTAIbHO Je7Kale OJ, COeM 
Keron Ilypkiube, odnuno otnocat Ko II THUY. Onn oOnayaioT 1—2 nenn- 
PUTAMT 1 OTHOCHTCIBHO KOpOTKHM akconom. B III] Tim Bratouator 3Be3quarbe 
Kaerkit Poussin, akcoubl KOTOpLIX WocTiraloT GOoupuloit tbl 1 11 pocTH- 
PuOTCH B MOMCKYAAPUbI coi. Kparko npoanaansnpyem 3snayenne KareroK 
Voubyanu | tira B cucteme cas3cii KOphl Mo3zKeuKa. Betyluiciie akcona K1eTKH 
PoubVKi B COCcTAaB MO37KeUKOROrO KiyOouka obectcunBaeT Nepeyauy uM- 
HY AbCA UCPC3 CHCTCMY MHOLIX KOHTAKTHPYIOMIX 3eCh LeUPUTOB GosbmomMy 
HHCY 3epHucThX KeToK. Hocaenqnie vepes cron paspeTBaciiiA akconoB 
8 MOTCKVJLADPHOM CLOG NCpeWalwoT ITH UMITYICHI WU Wa BETBIL JLCHJLPHTOB TeX He 
KeTOK DowmbjyKi, © KOTOPLIMIT OM BCTYHAIOT B CBH3b B MOJICKYSUIPHOM CJLoe. 
CrcopaTeabno, Cco3yaerca 3AMKHYTHH Kpyr, NO KROTOPOMY UMIFYIbe THpote- 
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raeT OT KueTKH [ouby7KU HO ee AKCOHY K enptTaM lM TewaM 3€pHHCTHX Ke- 
rok. AKCOHBI 3€pHUCTHX KIeTOK MpOBOAAT BTOT HMIIYIbC B MOJeKYIAPHHH 
CHOW, Te KOHTAKT PasBeTBAeHHil VTMX AKCOHOB C JleHApUTaMM KeTOK L'omb- 
‘oRM oGeciieunBaeT BOSBpaMeHve UMIyUIECa CHOBA K MCXOMHOMY HOoKeHuN, 
T. @. K Tey KaeTKH Tonbyamu. CkasaHnHoe ReMOHCTpHpyeT oOcob0e MecTHOe 
3HaueHHe KIeTOK [oubyoKM B CHCTeMe MC*KHEBPOHHDIX CBA3eCH KOPH MO3Keyka, 
HO COBEPIMEHHO OCTABIAeCT OTKPLITHM BOMpoc 06 HX POM B CBAZAX C A pPyruMu 
cacTeMamMu. Bemb cormacHo oOMenpwHHATOH B AWuTepaType cXeMe, HH OHH 
It3 BUAOB BCTYMaloOMmUX B 3EPHUCTHH CIOM BOMOKOH HelocpeACTBEHHO He CBA3AH 
© KileTKaMM ToubyeKn. 

Onnucanunie Haxanem nm nesapucimo ot wero A. E. Cmuupuosnim (1898) 
hOJLOKHa TakyKe He HMMeIT CBA3M C KMeTKaMH Tonpamu. A. C. Uepreimentim 
i K. [T. Topnanom (1931) nokasaHo, 4TO 9TH BONOKHA BO3HUKAT 3 Georo 
BeMeCCTBA Il IPOHH3HBalWT 3ePHICTHM I MOUeKYIAPHH cou. B BepxHx 
oTeiaX MOJIeCKYIAPHOTO CAOH OHM UsrHoaloTCA i CHOBa BO3sBpalmaloTcA 
B Genoe BentectBo. CorszacHo Kaxanw, 3TU. BONOKHAa He ABIAAIOTCA NOCTOHHHEIMH 
(LIA KOpbl MO3KeuKka HW OTIMGAIOTCA OOAbINOM M3MCHYNBOCTbIO y +KNBOTIDIX 
roro Ke Buga u Bospacta. A. C. Yepninues uw A. |’. Tapnan u3syuanu opucyt- 
CTBHe JTHX BONOKOH Y MUeKONMTAIONMX 7KHBOTHBIX Ti “veswoBeKa. Oni Hamu 
CIMHWGHbIe BOMOKHA B HEKOTOPHIX OTJeNaX MO37KeUKAa WHMMAH3se KW qeloBeKa. 
ABTOPLI I1pHINAM K BHIBOAY, UTO B KOpe MOymMapwl MO3KeIKAa ITHX BOMLOKOH 
HeT, a BoNpOC 06 HX MOCTOANCTBE B [PyrUX oTAetaX KOpbl MO3Keuka CeLyer 
cuutatTh oTKpHTHM. Ilo sTHM, OYeBNAHO, WpwatHaM B PyKOBOCTBAX, MOHO- 
rpad@uaAX HN CBOAKaX TocKIeqHUX WeT ITU BOAOKHA BOBCe He YMOMITHAaIOTCA 
8 “ce BCTYMaIomux B KOpy Mos?Keuka (Kappers a. oth., 1936; Tilney a. 
Riley, 1938; ['puumreitn, 1946; Peele, 1954; Creapmacan, 1956, m gp.). 
EqMHOLYMHO ycTaHaBINBaeTCA, 4TO B KAYECTBE MOCTOAHHBIX B KOPy MO3+KeUKa 
BCTYMaIOT TONbKO WMaHooOpashbie H MOXOBM7HHe BoOKHa. Iipuseyem mate- 
pHasbl Hamux HaOTIO{eHMM, KOTOPhle WOKAasbIBalOT, YTO HMeCTCA ele OME 
BML BOJIOKOH, WOCTOANHO BCTYIawmux 13 Gemoro BeMecTBa B KOpy Mos3Keuka 
i HMCIOWIUX HellocpesCTBeHHOe OTHOMeHNe K KeTKAaM [oupqyKu. ITU BOUOKHA 
(Kak MOMKHO OyeT BUeTh) He HMeIOT HMKAKOFO OTHOUIEHHH K MOXOBI){HBIM 
 faHooOpa3sHbiM BOJOKHAaM, NyTh UW OKOHYAHHE KOTOPHX Cpe KTeETOK KOPbl 
MO3;KeUKAa MBI OUMcasIH BHEIIIEe. 

Y sspocisx KomeK WomceKkanoch Oemoe BellecTBU Nowymapuh WN 4YepBA 
MosKcuka. Pacceyenve IpousBo_uI0ch Ha pasIMuHoll riyOune MexkKAy KOpoli 
M ajjpamu MosKeaKa. fHuBoTHble yMepmBIAIMch B cpoKu oT 1 fo 6 CyTOK 
nocue omepauun. Mossxesok o6pabatiiBanca 10 Metony Toupyaxn B Moqudu- 
Kauun Jieinexa (HKanuan, 1955). 

TlokasaTebCTBOM aj[eKBaTHOCTH aKCHepWMeHTa C.Ly KUO WpAMoe Hads10- 
jeune MO MMKPOCKONTIOM 38 COXPaHHOCTbIO KOPbI MO3/KeUKa, COCTOAHHEM 
BOJOKOH Oeuoro BelecTBa, PacIloIOHeHWeM TKAHEBOrTO FepeKtTa, H3MeHeCHHAMH 
CO CTOPOHEI MOXOBMHEIX MH WManoo6pa3HHx BoOKOH. Ilpu BBeqenuu WHCTpy- 
MeHTa JIA pacceyenuaA Oemoro BeljecTBa Ha HeOOMbINOM y4uacTKe HensbeKHO 
wapymalach WelocTh Kophl Mo37Keuka. B cBa3u C STHUM IPH UsyyYeHUH IpMAH- 
MaslaCb BO BHHMaHie MOHAaA COXPAHHOCTh KOPEI MO3*Keuka Ha MpoOTAKeHHU 
SOMbMOLO YWCIa MOZKCYKOBLIX H3BUIHH, OTTAIeCHHO AeHKallux OT KOPKOBOTO 
nedexta. [locneqHee o6cTOATeNLCTBO NO3BOJAIO CYAUTh O COCTOAHHM TopH- 
30HTAIbHBX BHYTPHKOPKOBHIX CBAZeH. Hpome Toro, OHO CIyKUIO KpHTepHeM 
[WIA yCTaHOBJeHHA IpeuMyliecTBeHHOrTO Hapymenuad Oenoro BemectTBa. 

Ha mpellapaTtax MMUperHupoBatich HepBHble KeTKM BCeX 3 CHOeB KOPH 
MosHKeuKka. XoOPOMO BLICTyHato cTpoenue sepHucToro con. OcodeHHO HenHOn 
Okazatach BO3MOXKHOCTS H3y4UTh CTpoeHue KNeTOK ToubyyKM MW UX OTHOMIeHHe 


36 Tpyant Hnerutyra dusnonorun, tr. VIII 
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K HPpOXOAAIUM B 3CPHUCTOM Cloe BOJLOKHAM. Tak, MOAHOCTHIO MOATBEPAUAOCL, 
4TO MOXOBILIHbI€ BOLOKHAa CBOHMH KONeYHDIMH pa3BeTBJICHHAMM BCTYAaIoT 
B MOBHeIKORIC KTyOOURM, Manoobpasnble — UpoxosaT yvepe3 s3epHucTutii 
COM HW J(@IATCH AMMIb B MOJ€KYJApHOM coe. SacayxMBaloMIMM ocoboro 
BHM MAHA OKA3aICA CELYIOMMH, TOCTOAHHO BCTpeyatomMiica dant. Borpyr 





Puc. 2. Jlerenepalua cnuaicon ia KaeTKaXx Powe Yepes 
O38 “aca Tocc paccercuns GeOro BeIICCTBA MO3IKCUROBBIX 
HBB. 


a-- KiteTKa Toupiekn sepHuerore con ¢ apreHTOMMIbHbIMU, Hab yx- 

INHMM CHHancaMit H ®@parMeHTUPOBaKHbIMA NMpPUBORAULUMM BOJOKHAaMH; 

Oo — KoeTKa Tonpawsn ¢ NeraesugHbimn HereHePpUPYIOWWMMI CHHancaMit: 

WaCTh 13 HUX NHMIPeCPHAPyercA CIWIOMIb; HA YPOBHE Apa — cnuancn 

R COCTOHHHH ZepHuUCcTOTO pacnaya; HMMperHallHA 110 PoapawKn — JL eii- 

Wena. Munpockon M-9, okyyap 15x, oOpneKtup 90. PHecopanbupiti 
allinapar. 


SBEB(TATLIX I BepeTeHOOOpasHHlx KIeTOK Poubpgau Spo OGHapyKenu crtte- 
Femme, COCTOAMCE 13 MHOMKCCTBA BOMOKOH HW OOAbIMOTO YUCIAa MeTAeBHILITbIX 
cuuaicon. OcoOntit matepec mpeyctaBaser ToT (baKT, UTO CHHATICH 1 MpHBo- 
AHULC BOTOKHA, BLIABJICHHBI€ HaMI B OOUBUIOM KOJH4eCCTBE Ha Tetax H OT- 
poctkax KueToK ToubaR, HaxomUNch B COocTOATMMU mercnepauin. ITO 3a- 
CTABIANO AYMaTh O TIPHHajWlesKHOCTH I3MCHEHHDIX KOHILEBbIX CTPyYKTYP BO- 
AOKHAM, WYTh KOTOPHIX 13 OHeNOLTO BeILeCCTBA B 3CPHHCTHM COM KOPbI MoO3- 
*KEUKa OMT MCKYCCTBEHHO TpepBaH IpeqMpuHATLIM Hamu dKCHEPUMEITOM. 
YUOMAHYTbIe panee JWHTeparypHuble annie, paBHO Kak WU Hain coOcTBeHn- 
Hble HaOMIOACHHA, MOKasLIBalOT, UTO STU BOMOKHA He MOryT G6bITH OTHECeHEI 


Kk MOXOBH]HBIM Ho WHanooOpa3HniM, veil WyTh I oOTHolienHe K KoleTKaM 
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kophl Mo3?7KedKa Mbi BbINe M3IOKUIM.  CrcremMaTHuecKoe Had WeHWe 
Halk COCTOATIIeM CHHalicoB Ha KaeTKAX TombaKM C Y/(MBIITeIbHBIM N0- 
CTOHHCTBOM WoKazsalo, 4TO CTeMeHb UX ereHepaillii CTONUT B IpAMOW 3aBH- 
CUMOCTH OT JJIMTeIbHOCTH #KH3HM YKHBOTHOTO Tocse Ollepaluu Wo MeCTa BMe- 
IlarenboTBa. B6nusu gedekta Oenoro senlectBa 4HCHO jlereHepHpylonux 
CHHaTICOB H MpHBOTANIMX BOJOKOH BeCbMa 3HauHTesbHO. Ilo mepe orfasenHa 
OT Hero Ha KueTKaX ToubaeKM yHaercH OOHApyKUTh HEKOTOPOe KOMMGECTBO 
OTHOCHTeNbHO COXPAaHHHIX CHHATICOB. ITO MOET CRHETEMbCTBORATH 06 acco- 





Pue. 3. Beryiicnie B30 poBanHol rpyilbl BOAOKOU Wa GCOroO BeILCeTBA B BOPHINC THIEL 
coi. 72 "aca Tocne pacccucHHA S6CTOTO BeEHLCCTBA MOBAKCUROBHIN USBI, 


( — TYYOK AereHCpHpPYyOWHX BOHOKOH, BCTYMaIOuIHXx U3 GeslOTO BeWLECTBA B BCPHHCTHIi CJION, HW ero pac- 

ippeqeyeHne 110 OTPOCTKaM Hi Tey KueTKH ToupyeKU, OKYIAp 45>, o6bertTHB AU. @, TOT #e NYWOK, Ba- 

PHKOSHOCTh I (PPArMeHTAMHA BOIOKOH; OKYNAp 15X , oObeKTUB 90; 6 ~- NOUYTH NOWoe OTCYTCTBHE CiHall- 

COB HW WerenepalnA BOJIOKOH Ha Tee Toll Ke KWETKH Tonpivkn; okyaap 15x , oObertin 90: 1IMimperHania 
Ho Todpmki - -TLeitwera: aumpockor M-9: priconacrbitplit aimtapatr. 


WMaTHBHOH Tpupoge 9vToli uacTH ciimaticos. Tem we mMenee IMpeBaJiiipyrontee 
OOMbDIMHCTBO KOHI[GBLIX CTPYKTYP OTHallenho sTeRKaMAx KeTOR PoupyyKn 
B SABHCIMOCTH OT CPOKa JKHBHM FKUBOTHOLO OOHAPYANBAAO BCE CTATUIL TereHe- 
pani oT aprentomuann u nadyxaliA {oO 3epHUCcTorO MX pactajla (pic. 2). 
Tak, uepes 24 vaca Tocxe SKCHePUMCHTAa MepHeIOIAPHble CTPYKTY PH KaTe- 
ToK PowpigkH YeTKO UMEperHupy orca. OcToR UeTAeRUEIX CHHAaTCOB CTAHO-. 
BUTCH APPeHTOMWIbHBIM TH HaOyNXWNM. OKOHYaHNA MOXOBILTIDIX BOOKOH 
Ha MOB/KCUKOBBIX KyOouKaX Tak He apreHTOPUAbHh! If BHIABUHIOTCH B BIC: 
TOURHX TeTeb 1H BoTOKOHeY. Uepes 48 yacoB U3MeCHeCHHA TeTAeBILANbIX CitHall- 
COB Ha KaeTKax Compo ctanopatca SGomee rpy6pmn. Umeer Meco ;tedopma-. 
IIMA H peskoe yTOMMeHHe HeTestek, YaCTh KOTOPHIX ye JMAcTCA Tpoeweta 
i HiMiperipyerca ciaomb. Yepes 50—o3 vaca Hocre onepal{uit OTMeqTaeTCA 
NOABNEHNG Z3ePUHCTOTO pactiayla MWeTseCBUAHDIX CHHANTIGeECKUN CTpykKtyp i 
(bparMeHTaWt MPHBOJ[AIAX BOMOKOH. CooTBeTCTBCHHO peC3KHM I3MeHeHITAM 
HojBepraloTcH MOXOBUHHe W AManoobpa3znbie BomoKNa. Ha Wpetapatar 
Kophl MogKeuka coyeTsA 72 vaca Nocre ofepaltit pacilaawnMeca NeTACBUAHHIC | 
CHHANCH IW DTeMeHTbE BOSOKHUCTOTO CIVIETCHUA BCTPeYAaAIOTCA B 3HATHTeMbIMO: 
MeItpHtem inege. Ornocitresbuo0 coxpaHHble CTPYKTVphl OONHAPV AKU BAIOTCH: 


tha 
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HCKIUOFHTCALbUO pekKRO. CaeayeT UOdaratb, YTO B ITOT MepHoN rmaBHad Macca 
paHee XOPOUlO BLIABIAeMBIX CTPYKTYP WOAHOCTHIO pactasacn. 

Kpome onicanibix BbIIe JereHepaTuBHHX U3MeHeHMi BONOKOH cuHalicor, 
KOHTAKTHpyIOnx ¢ KieTKaMH TonbaKu, IpAMbIMM Ha6lOTeHuAMH Ha ipema- 
PaTaxX YHaOCh YCTaHOBUTh HellocpeACTBeHHOe BCTYNAeHve M301MpoBaHHoli 
‘Ppyuubl KerevepUpylomux BOAOKON U3 OeNoro BeecTBa B 3ePHUCTHK croO;. 
Ocobyto 3Ha4uMMOCTh WpHobperaer TOT PakT, UTO BTM BOMOKHA B Bue yY3Koro 
NYTKa MORBMMAwTCA TO XOfy OTpoctka KAeTKH Foupamu, pacupoctpanance 
NO T@ly H OCTAIbHBIM C€ OTPOCTKAM, PactOOKeHHEIM B TOME 3€PHUCTOrO 
cof (puc. 3, a). Ivor haxt y6equTenbuo OKa3blBaeT, 4TO BCTYIalonMe 
B KOHTaKT Cc KHeTKOH LonpayKn perenepupymtMe cunaucnt puna ywenKat 
UM€HHO 9TOMY OCOOOMY By HepBHEIX BosOKOH, MereHepalusa KOTOpEIXx 
WacTyHaeT b CBH3M C pacceveHwem Oenoro BenjectBa (puc. 3, a,). B nepxuux 
OTACTAX BepuNCTOTO COA, BOKpyr «Kop3HHoK) KaeTOK IlypKunbe, Gna 
OOHAPYKeHHI HeOONbIIMe CKOTMeHNA RerevepUpylwomux cuHalicos. Xapaxtep 
WX AeLOHEe Palit WOLHOCTHIO COOTBETCTBOBAL ONMCAHHOMY Ha KeTKaXx DosbKn. 
ITO WO3BONATO AyMaTh 06 oOmHocTH Hx IpOUCxXO*KTCHMA M3 YNOMAHYTHIX 
BHMC OCOObIX BONOKOH, BCTYMatonyuX B KOPy MO3KeuKa. 

CiejoBaTeibHO, Hamuune Gombmoro unema MereHepuHpyloulux cHHatcon 
1 HIPHBOAAMUX BOOKOH Ha KiieTKax ToupyKu, © MOCTOAHCTBOM BBIABIEAeMOe 
upll Wepepeske Oexoro BemMecTBa MoNymMapuii u vepBA MO3#KedKa, CBUeTeIb- 
CTBYeT 0 TOM, MTO, KPOMC M3BECTHHIX paHee MOXOBUHHIX MU mMaHooOpasHntx 
BONOKON, B KOpy MO3sKeuKka 3 OeToro BeWeCTBa BCTyMaeT ocobag, paHee 
He omlcanwad cuctema BowoKon. UlocneqHne 3aKaHunBalTCA CHHalcaMM Ha 
KtetTKaX LoubyKH UB BeEPpXHMX OTeTax 3epHMCTOTO CIO. Ilpamsimu na6s0- 
ACHMAMIL YCTANOBICHO BOTYIIeHHe B 3ePpHHCTHIt cro U3 Geaoro BemecTBa 
aTHx Bowtokon. pu pacceyenun 6enoro BemectBa OHI H HX KOHIMeBEIe CTPyK- 
TYPbE TO TBCPPAlOTCH TereHepaniil, CTANIMH KOTOPOH MBI BENE OTMMCAIH. 
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AKA] EMUWUAH HAY KR CCCP 
TPYJ[bI MHCTUTYTA OM3KWOTOFMM um. VM. MW. MABJIOBA, tr. VIIT, 1959 





COOTHOCHUTEJIBHbIM FUCTOPEHE3 HEROTOPBIX 3BEHbEB 
OBOHATEJIbDHON PE®JIEKTOPHOM JTYTW KPOJMKA 


E,W. RAHTMAHAA 


(Jla6opatopux Mopdo.storun — sapexyliommit H. VY. Koxocos, n .ladopatopHa cpapni- 
TENbHOTO OHTOTCHE3A BEICHIeH HepBHOM JeATeMbHOCTH —- 3aBeVIOINNH 
B. A. Tpowyxun) 


B yannoit pabote UpesxctaB.lelbhl pesyAbTaThl UCCALeAOBAHHA B UOCTHATAJ b- 
HOM OHTOreHe3se COOTHOCHTEbHOPO XOMa THCTOTeHETHGECKOrO PasBUTIHA Hep- 
HEIX DIIEMCHTOB OOOHATEILHON TYKOBUIEI H IpemipumopMHoll oONacTH Marco- 
KOPTeKCa KaK HayaIbHoO wacTH WenTpatbuoro pejekTopHoro OOOHATeMbHOrY 
nytH (I u II] nentrpanbubie HelipoHbi sTOTO TyTH) If B KayecTBe Havasa Ko- 
HeUHOrO adeKTOpHOrTO pediekTopHoro MyTH —- HepBHbIe aLeMecHTH! WBHTA - 
TeIbHOW OOMACTH HeEOKOPTeKCa, ero lipe- HW NOCTICHTpabUbIX Tomeli. 

Fru o6sactu OLIN BHIOpaHEl WIA WCCAeAORAHHA IO C1eLyOUUM Ccoodpake- 
HHaM. CormacHo gannpm WH. H. @MuaumMonona (1949) 1 Poze (Rose, 1926). 
B PAY %KMBOTHHIX MMeeTCA MOCTOAHHOe COOoTHOMeHHeE MexKy OOOHATEIbHON 
WyKOBUUe U NpemuprdopmMuolt oOuacTb10 OOOHATeNbHOTO MO3ra. Anaiu3 
COOTHOCHTeCIbHLIX BeJHYMH OOOHATeCIbHOM AYKOBMI[LI HW pa3sJIM4Hbix OT]eILOB 
OoNbMOrO MO3ra BHACHHI, UTO HamOouee HellocpexCTBeHHO CBA3aHa C OOOHA- 
HHeM JipeBHAA KOpa MOaLa, a B Hell BeTVyIlee WOTOHKEHNe 3aniiMaeT Wpemupi- 
(bopMHaH oOacTb. 

Hamu 6nNO wccCHIe_OBAHO BOCeEMb MHBOTHDIX CCRYIONIMX BOsPacTHAIX 
rpyum: KponuKn 1-ro wHA ou3HH, 12-7HCBUETe, 18-nHennbie u 40-nHeBHBIE 
(0 Ba B Kako rpyuue). OTH BOSpacTHbie TpyNUbl XapakTepHbI y KpOUbIat 
B pasBHTHH BUraTeMbHOrO NMWeBOTO yCHOBHOrO pedmekca Ha OOOHATEIbHBIN 
paskqpakutenb (pasimunne a@upHpe Maciua). Peaknua ota y 1-qHeBHOTO 
KpOHKA HaMe4acTCA B TECHOM B3AMMOAeHCTBUN C HEKOTOPDIMH TAKTHAbBHEMK 
1 TCIMOBLIMH paspaxkKuTeIAMH WAM ¢ OOOMMI BMeCTe, BbIsbIBAA THOWYAYIO 
“o3y moucKa cocka matepu (Usannykuit, 1950). CamoctoxtertbHan yCOBHO- 
pepleKTOpHaA peaKMUA NOABIHETCH Y KPOJIMKOB B 17—-19-},4eBHOM BOo3spacTe 
(Kanmuuna, 1958). HK 40-yHepnomy BospacTy 9Ta peakWWs WONHOCTHIO CTa- 
OUIM3Npyercs. 

K 12-nHnepuomy BospacTy YeTKO BbIABIIACTCA AKTUBHAA OPHeHTUpOBOUHAA 
peaKWHA Ha 3allaxonble pasypasKuTesH. 

Tlouyuiapua 6oubmo0ro Mosra KpoubyaT OOpadarbipasuch MeTowomM Huccna 
© HocHeyomel OKpacKoii cepUu Cpe3z0B TOYUMHOBOM CHHbKOL. 

MuxkpockomnueckHii anaiu3 UpelapaToR jONONHANCA KOAMYeCTBeHHON 
ONeHKON XOa pa3BUTMA HelpOHOB Up NMOMOMM MeTOa MaTeMaTHYeCKOH 
craructuKu. Coit O6OHATeNDHEIX BONOKOH JAyKOBMUE B atoll pabdoTte 
cnelualbuo He HccIeoOBacA. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


ee ny e 
“obb le. OW. Raaututnea 





Usyyeuie rictorenesa HeiipoHoR odoHATeCApHOII JYKOBULDI WoKaszaro, 
4uTO y Kpowwka [-ro WHA KUSH pH Aanuni CTPyKTypHO odopmMuaeHHon 
OOOHATCIBHOM JYKOBHIMPE MMCIOTCH OllpejestenHble Mpw3Haku He3saKoHuen- 
HOrO XOWa C€ pasBUTHA, a WMeHHO: y30cTb COA Kay6ouKoR (Mecta cBaA3u 
OOOHATEABHBIX BONOKOH C JeHApHramn MUTPaBHBIX KIeTOK) H MOWeKy-IAp- 
Horo cmon. B ctoe KaryOouKOB Oop MIOWUe UX LIMAaIbUbIe Apa Oowee 
MHOFOUMCeHHEI C ero BHYT- 
peHHew cCTOponb, rye OHH 
oOpa3syloT CINOMHYyIO 10- 
Jlocky. B coe MATpadbitbrx 
KieTOK HeHpPOHLI UU spa 
pachosmomeHbt tTecno. Croii 
KO1aTepastenw pasBuT eure 
He JOCTATOUNO, Napasseab- 
HbI€ pAb Aep, ovepynBa- 
IOUJMX ITOT COM, HEMHOrO- 
UMCICHHBe. Cpeyw TeMUbIXx 
M CBeTJIbBIX Aep, cocTaBstsA- 
OIWUX OCHOBY MUTPasbHOrO 
MU BHYTpeHHero 3epHUCTOrO 
cl0eB KyOOUKOB, BCTpe- 
WaloTCA HePBHEIe KIeETKH 
dMOPHOHANbHOTO THA. 

Hexotroptie wmpomemy- 
TOUHBI€ HeMpOHbI MOeKy- 
JIAMPHOTO CNOA yoKe MMewrT 
XapakTepHylo BepeTeHOBHI- 
Hylo UIM TpeyroubHy!o 
MPOpMy, HO OObIMIMHCTBO 
M3 HHX UMeeT 9MOPHOHAIb- 
Hylo OpMy pa3BUTHA B 
Bue CBeTIOTO spa co 
caObIM KpaeBbIM Hakole- 
HMeM WATOWIa3Mh pasHon 
Pic. 4. Murpadbubte KreTKU. O6oHATeI bas Ly KOBHIA @opmu. Pacnosaratorca oun 


KpouukKa 1-ro (ug #KUBHU. OKpacka Hneexp, yeen. 8» UpeaMyliecTBeHHO Cpeyu 
1000 pas, uMMepens. ATep BHYTPeCHHeH YaCcTU COA 


KIy60uKOB, 00 rpanune c 
MOJ€KYIADHBIM CI0eM. 

YacTh MHTPaibHbIX KeTOK WM KeTOK ¢ cyrTanamH (OCHOBHEIX KJIETOK 
OOOHATEABHOM JLYKOBUIBI), mpeo6pasyrounx dHEprHio OOOHATeNBHOTO MM- 
HyIbCa, TUNOLOTHYECKM OPOpMAeHAa, YeTKO OKpaMieHa, B HEKOTOPEIX CIyyaAX 
MMKHOMOpoHO. B HeMHOrUX M3 STHX KUeTOK HaGmwWaeTCA MpocBeTAeHHOCT! 
(UTOULAIMBI UM ee Apa, XapakTcCpHad [WA OONee spetHtx POPM: OYHb THOMTHO 
pa3sHooOpasve B KapTHHe BbIMaeHHA THrponga B UX WMTOMa3sme. B coe 
CCTh M MOWOWBE KICTKM C OTHOCHTCIbHO IHpPOKUM AN POM M OXBaTEIBAalOMen 
ero y3KOM MWOAOCKON WuTomsasmel. Appa MUTPaJIbHbIX KJICTOK B TaHHOM 
Bospacte, Kak UpaBpuno, umetor 1—2 xAApHMKa, HO MOryT BCTpeTMTECA 
H 3—4, B 3aBMCIIMOCTH OT cTeHeHH ANdhepennupoBKu (puc. 1). 

Y {2-yuepnoro KpoaMka B OOOHATeRBHO AyKOBUMe MOMHO OTMeTHTS 
cia6o0e paspexente B pacHO0KeCHHH HeiipoHOB B pa3sNHUHBIX ee CIOAX, 3A 
HCKIIO“CHHeM MOJeCKYAHPHOTO COA, BOOoOMe paspexenHoro. Ysaenwunsocn 
pa3sHooopasne B CTeHeHH FHUddepenyMpoBKU Henponos. Cpeym c0# KryOouKkoR 
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Pucmoaozua o6onamesrnoii peitermopioll Gye KPOtKd OT 








aucuO KeTOK 9MOpHOHAMbHOTO THA CTaIO OOWUE. Cpeqh WpoMeskyTOUHDIXx 
HeiipOHOB B pasHbIX COAX MOABUNOCh MHOTO MO-TOABIX dopm. B mutonmiasme 
HefipONOK MUTPaIbHbIX KTeTOK HW KUeTOK C CyATAHAME WpomomHKaeT OTMe- 
waTbCA pasHooOpasne B XapaKTepe BHIMaAcHIA THPpona MH oomleH OKpackll 
HeiipOHOB, TO YeTKOH, HO ciadoii, TO ApKoit. CpeaqMm HAX YBeAMIMTIOCh KOT 
<ecTBO Souee IuMPpepeHUMpoBanNHbIx NeMPOHOB, YBeCAMAMICH HX pasMep. 

B o60HATeIbHOM AyKO- 
pune 18-—~HeBHOrTO KpoOJIH- 
Ka BUJUO awbHenuiee pa3- 
pexkeHiic B pacnolowKeHun 
neliponow B cHoAx. Cron 
KTyOOuKOB M MOJICKY - 
MAPHbIT COM CTaIH 3a- 
metno wipe. IlpomexyrTou- 
HbIC HCHPOHbI MpOMOIMKAaloT 
pactOlaraTbcH mpewMyule- 
CTBCHHO BOIb BHYTpell- 
Hero KpaH cwoa KryOou4- 
KOB, COXpaHAA pa3n00bpa- 
3ne B BeNHUHHe HM cTelneHh 
u@pepenita pOBKH. Tur- 
pow B WATONIasmMe MH- 
TPaJIbHBIX KeTOK BCe ere 
BHABIAeCTCH pa3sIH4HO: OT 
HeMHO B3AaNbWIeHHOCTH 4H 
OTHOCHTeIbHOH Ones HOcTH 
JO OPOPMIEHHOLO B XIOMbe- 
BUMHbIe TAHOKH, YWeTKO OK- 


pauienntie.  CoxpaHaetca 
JIMKHOMOPMHOCTh OKpacKH 
TMTOM.1a3MBI HeEKOTOPHIX 


KeTOK c cyiTanamu. Kier- 
KH BaMeTHO yBeJIM4UHIMCh 
B pasmepax. Uncro ApE 


wek B Hx <ARpax cTaso 
MeHbrre (1, nspenka 2), Puc. 2. Mutpanbubte KaetKH 18-]HeBHOrO KpoJika. 
uTO YTOBOPHT 06 Mx. BO3B- Oxpacka [lnecab, yBed. B 1000 pas, INMMepcty. 


pocuieit 3pesocTu (puc. 2). 

Y 40-yHeBHoro KpOmMKa NO CpaBHeHMIO C HOBOPOKCHHBIMH MOHKHO OTMC- 
THTb BLIPAKeHHOe paciiMpele KILYOOUKOBOLO Ht MOJICKY IAPHOTO COB. Kuty- 
6OuKM XOpOMIO OPOPMIeCHH OXBaTHBAONUIME UX PIHAMbHBIMH ApaMH. Pas- 
OpocanHbe B MOJIEKYAAPHOM C0e MpOMCKYTOUTIEIC KIe€TKH XapakTepHsy- 
FOTCH pasHooOpasneM CBOeH BeAMIMHE UW CTeTMEHI iuddepeniitpoBku — OT 
SONbINMX 5[O MAJILIX, OT TPCYFOMbIHX HM BepeTEHOBHAHEIX TO KACTOR IMO pPHO- 
HaNbHOTO THMa, C MAJIBIM OBAIbHBIM AAPOM H CKYAHBIM WakonseHveM TMTO- 
WH4a3Mbl OKOO Apa. OTTeHKH Ux OKpacKH pasJTHYHbl, Hpeo6aapatontec 
MecTO UX PaCIOJOKeHHA OCTaeTCA TpeKHUM, HO pane CLOCK MOJLEKYJIAp- 
HOro i CHOA KTyOouKoB. ON BCTPeUaTCHA B MaJTbIX KOJNGeCTBAX HT BO BHYT- 
peHHeM 3epHHCTOM Coe,  CpeqM COA xtyOouKOB. bas0PubHoe BeIIeCTBO 
HX UMTOMa3Mb BbIMa_aeT PiaBHBIM OOpa3zoM B opMe yIMHeEHHHIX riLIO0K, 
pn antpe 1—2 sagprim«ka. Murpanbuble KleTKH WH KTeTKH C CyiTaHaMIl teat 
B ClOe paBpeyKeHHO, OKpaMIMBaloTcCA xXopomo, THrpPOUA HX WUTOWIAIMbl pas- 
yaeH 10 dope, TO OKPYTIEH, TO YAIHHEHHEIM, WMeeT TEHCHILMIO CAHMATHCH 
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B XMOMbH pasIM4uHOl BexwnunHbl. Cpenn wax MOVyT BCTpeyaTbCH KNeTKH CO 
CBeTHION MUTONIasMOnH, GenHol THrponyom. Wuorga BuHH KeTKH C quddys- 
HHIM pacnouosKeHHem tTurpongza. Kaerrnu Pa3sIH4HOH BeIMGMHEI: GonBMon, 
CpeqHew uM Manow. Uucao ATPBUNeK B Ape He UpeBhimaer 1, HHOrNa ux 64I- 
BaeT 2. Cro Konnatepaueii XOpomo pa3Bnr. 

Takum o6pa3om, 3a HavHEIH Depo BpemMenu or NepBoro WHA KMBHH JO 
{8—40-7HeBHoro BospacTa B OOOHATeIbHO sayKoBUHe pe3kO yBeMUnN OCH. 
YHCHO WuddepeunupoBaHHnlx MHTPaIbHBIX K0e€TOK WM KeTOK C CyaTaHamu. 
Onn o6oratunucp KOTIATepaIbHEIMH CBA3HMu. OHOBpeMeHHO yBeIMUUMIOCL 
THCIO H CTeleHb TuddepeHuuposKu IIPOMG7KYTOUHEIX HelipoHos. Co3nanucp. 
YCIOBHA JIA yRemMuenna JHEP OOOHATeEIbHHX OMyMeHuH, BOCHpHAH- 
MaCMBIX H@HPHTAaMH MMTpaJIbHbIX KIeTOR. 


llocromGpnonaabunit racrorenes upenupnmopmMinol obnaerTH 


B npenupudopmaAon o6nactu ApeBHe MOsroBO KOPLI y KpoOJiMKa We pBoro 
AHA OKU3HH OCHOBHDIC ee noma Py x Pp.» COCTaBIAIOMIME Y3Ky!0 KOPKOBy1o 
W1acTHHKy, CTPYKTYpHO odopmseHE: Weppoe XapakTepu3yetca wonoTHoli 
HM Y3KOH KOpPKOBOIi M1aCTHHKON, BTOpoe — wupoKum 1-m COeCM HM paspHIx- 
‘ICHHOH KOpol (BEIZeNHTL Hx BMeCTe c ux TepexoqHBMu dopmManvAmMH Poea MH 
Po2h He ABLAeTCA 3aTPYAHATCABHEIM), HO CTeHeHb nudmepeHynposKn Hei po- 
HOB sTUX Honen pasamuna. Hnetku cpequax mu Manitx pa3smMepoB pacnoga- 
raioTca TecHo. Cpeam wix sctpeyaiorca THTONOTH4eECKH Oonee ohopMaeHHHe, 
No MpeoOsaqawr momonsre KCTKH, XapakTepH3yIoNMecA He3sHaunTeAbHBIMIT 
PasMepaMH IATOMIAIMbI OKOO OBabHOLO CReETIOTO apa: B psAe KieTOK 
VMPponk MeIOK, OKpallleH He7KHO, 3all0NHAeT BCIO WHTOWIAasIMy WOAyIyHHO! 
opMbI; HaOmionaerca um aerKan Wa@PysHocth OKpacku KOHYCOBHAHOrO Teja 
KI€TKH C YKPYHHEHHBIMU PibIOKamMU Turpouya y OCHOBaHMA Apa. Bo Buyt- 
peHHeH YacTH KOpKOBO MaacTuHKU MOoKHO OOHaAPy*KUTh cpeyHue no pas- 
MepaM KideTKU, Oosee uudPepeniupopannble, B cMEICHeE BeIMYUHE WUTO- 
H1a3sMbl H XapakTepa OKpackH UM BEITANeHUA TUrpolya. B agpax Oompnimucrsa 
KneToK 1—2 sgpimKa, Betpeyaorca u 3—4 (puc. 3). 

Y 12-quesnoro xponnka B IpemupupopMHon oOnacTH KueTKH aeRAT 
CBOOOAHO NO CpaBnenmo c HOBOPOKTCHHEIM. Okpacka 60JbIIMHCTRA Heli po- 
HOB HHTeHCHBHA. HierkH 3aMeTHO yBenMUMAACE B pasMepax, B ocobeHnocTI 
MX WITOWa3Ma WO OTHOMIeHMIO K ARpy. B Apax — 1—2 sypsuuma. Orme- 
WaeTcA Ooubmiee eqHHOOOpasne B CreneuN Pa3sBuTHA HetpoHos. Bonbmuuctrre 
HEHPOHOB, CpeHIIX IT \tagrprx TIpaMHAHBIX MW aCCOWMaTUBHEIx, UMeeT THIONO- 
rivecky1o dopmy. 

B 18-qnesuom Bospacre Y KpOwWika B Upenupuhopmyol ob6sactu He PBHDIEe 
KTeTKH, CTasuT KpyNHee H MOUTH OLUHAKOBBI TO cTelleHn uddepenuupowKu: 
OHI NHTCHCIBHO BOCOpHHnMatwrT OKpacky, MourTh OqMHaKOBO y OoubMUHCTRA 
HelipoHos. Coxpauserca Pa3INIHbI XapakTep Bbllagenus THrpoua B pas- 
HBIX KJICTKAX, OT pacHBIeHHOro 70 PaCHOJOHKCHHOTO MaubIMu rabt6Kamn 
(puc. 4). 

¥Y 40-nuHesnoro Kpoaura MpeltMpumopmuoit o6uactH weppune KaeTKI 
PachOwonwKenbt CBoboqno. Pasnuuna B cteneun nx mudhepenuupowK crya- 
*KEHDI. Okpacka HeiiponHos yerkan u equHooOpasnad. B aypax Knerok BUDHO 
1 sj(ppiiuKo, u3peqKka 2. Y xueror pasMepLI Apa UpeBanupywr way uuto- 
W1a3sMOU: THTPOnA B UMTOUTA3Me OKPallmuBaeTCA He#KHO, BUCH B BUTE MaJIBIX 
(IBOOK, Mourn SaNOTHAIONMX WATOMIasmy. Cpenn HeHpOHOB oOHapyxKn- 
BaloTcH pasIH4HA B CTeMeHH HaCbIMNeHHOCTH IMTONTAaA3sMEI. 
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Pue. 3. Il[peuupudopmMuaa o6mactTbh Kpowuka 1-ro AHA AM3HH, 
Oxpacka Haccab, yren. B 400 pas. 





Puc. 4. penupndopmuaa o6nacth Kpomuka 18-ro 
WHA *H3HH. Okpacka Huaccab, yBea. B 400 pas. 
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lMtak, 3a Depuoy BpeMeHH oT poskKaeHuA WO 40-WHeEBHOrTO BOspacTa y Kpo- 
inka B HpenupudopMHoi oOacTn WMeeT MeCTO HeYKIOHHLIM poct i cospe- 
hanWe HepBHbIX KIe€TOK, HAaKONIeHHe B HX WUTOMNTasme THUrpouAHOrO Be- 
inecTBa. K 18- 1 40-77HeBHOMy BO3pacTaM 3aMeTHO yBeMUMBAeTCH CTEICHb 
HX WHpPPepenUpOBKH, CrTaMUBAIOTCH pa3sIW4HAH B MX poctTe HM pasBHTHHIt. 


purate.ibHaA OOACTb KOpbr MOSTa 


3 WpeveHTpaibHOM arpaHyJHpnoM UM NOCTIeHTpasIbHOM LpanyJApHoM 
1OJIAX KOPH OONbNIOTO MO3TAa KPOTHKA B TepBLM Clb 7KH3HM He BCE CON 
CTPYKTYpHO ouepyenbl. KB mpelentpasbHOM Ose BU\Ha XapakTepHad He- 
PaBHOMePHaH MHOTOPARHOCTH B pacnouOHeHUH WUpamuy V cJIOA, ON WIPO, 
lWocreneHHo HepexoyuT B cron JI-+- Il] uw VI. VI cao taxxxe mmpoK, no MeHee, 
uem V; II cso orgensnetca ot II] HepapHomepnoii CKyYeHHOCTbIO CBOeTO 
pacooso#eHHA. LV cao Kak CaMOCTOATeCXbBHEIT He MO?KeT OBITH RbITeIeH 
Ha Hautix Wpeuapatax. [lepexoy Nannoro NOAA B NOCTIeEHTpaNIbHoe 4eTOK. 
Ciou V nm VI coorspercrseHHo cyatotch. ]1V cnoit Kak CaMOCTOATe MDH 
B TOM BOBPacTe IB DTOM MOJe Ne BLIJeCUHETCH OTUETIINBO. 

B o00nx tomAx I] caroit y30K, COCTOHT M3 MaJHX OBaJIbHbIX Aep, CBETJLIX 
HW TeMHBIX. B cpeTAEx Aqpax 1—2 AyppurKa, y HEKOTOPEIX 13 HHX HameyaeTcA 
HWYTOHHOe KOHYCOBUHOe HaKOWIeHHe WHTOMIAa3MbI, paciOWOMeHHOc allll- 
Kal bHo H wMdhy3no okpamennoe. B III coe appa HeckoubKO KpyHee, OKPyr- 
lee, Je#KaT cRpobonuee, Gas0puIbW0e BeIeCTBO ILHTOUMA3MbI Yale BLIMaaer 
B BAe c1a00 OKpauleHHEIX 3@PHbIMNeK MO Kpato Apa, HHOL{a BBUe OYLHb y3eHb- 
KOTO, DZuddy3sHoO OkpalieHHOTO NOMYIyHHA WIN BepXylMle4YHOTO WakOmJIeHHA. 
Hepexoy «x V caoro geTonk; B V cooe GonbUINe WHpaMUybl, HEMHOLTOUNCTeHHAaA 
WaCTb KOTOPBIX XOPOIHIO OMOpMIeHA, CHON CBeTeI, paspesKeH; TUTPOH MTO- 
WWa3sMbl OOWbSMHX NHpaMuy oOHapyKUBaAeTCA B BUTE TIBOOK Ha Mone MpocBerT- 
‘ACHHOH Wirromia3smMb. Wo KomuuecTtBy OH pa3sHooOpa3seH B THpaMHyax TpH- 
OJMKEHHO CTCHCHH WudmdepenhUpoBRHU, walle JesKHT VY OCHOBANNA OBAIIbHOTO 
cBeTIoro vyjpa. Kaerku pasholi cTeneHH pa3BUTHA I pocTa, ecTh 61u3KMe 
K DMOPHOHAIbHOMy Tully. Boe oH eat CMemianio B V caoe. XapakTepHa 
Oouee ApKaAA OKpacka OoAbUINX MMpamMuy y V cIOA B IpeleltTpaswbHOM Toe 
CpaBHHTeIbHO © mMocTMeHTpasbHbM. B VI cnoe cpeqnue HU Mable KIeTKH 
HaXOJATCH B HauasbHbIX CTAMAX TudmepeHwUpoBKuU, HX Apa WpocBerTseusl, 
8B HMX wane | AApHUKO, pee 2, pexko 3. [[utonaa3mMa KHeTOK BUAHA Vaile 
B BUWe BEPXyHIeYHOrO KOHYCOBHAHOLO HakOMIeHiA UAW B BUe y3koro Nory- 
‘TYHMA OKONO Ajipa, OKpaumBaetcn cuabdo ANdhy3sno, B HEKOTOPHIX KeTKAaX 
HpocTyHawT Mawble TIBOKN Turponuga. KetTh KAeTKH IMOPHONANbHHOrO TIHTA 
(plic. 0). 

Y 12-qHesHoro Kpounka Ha Cpesax oOHapy+kuBaeTcCH pa3sHooOpasHaH 
CTeHeHb jUdPepeHIHpOBKIE BCeH MaCCbhl HeHpoHOB ABHraTeIbHoOW oOOnacTH. 
(I cao Hameyaetcn TO HecKoubKO Gonee TeCHOMY paCclONOMeHMIO KIeTOK, 
B HpeyeuTpasbHoM Wouwe — rHesyuomy. Cuoii nocreneHHo mepexoyuTt B II1 
C HeCKOIbKO Gouee paspesxKeHHBIM pactosomeHiiem KuetToK. B II-III coax 
OOADIIMHCTBO MA@JIBIX H CpeHHX WHpaMujy, THMOUOTNYeCKH OMopMAeHO, HO 
COXpaHAeT pa3sihune B CTeneHH AuUPhepeHUMpoBKU, OdIbUTyIO HH MeHbILy!O 
IPOCBETICHHOCTh OKpackH IMTONATA3IMbI, SONbUTyIO KM MeHbITyIO rapi6ua- 
TOCTh BbIUUaeHHA THrpouya, Gonee UNH MeHee APKYWO CTeleHb erO OKPacKH. 
I} sanpax O6ubmeil uactbio 1—2 xppbka. B WoctyentrpanbHom ose 1V 
CHOW BbIJJCIAeTCA MaJIDIMH pasMepaMH TYCTO pacHOWO;KEHHEIX KIeTOK. Y HHUX 
OKpyraoe ALpO, 3HaYUMTeEIbBHO MeHbMNIAA TO BeIMYNHeE IMTOMIA3IMa, B KOTOPOH 
WOKHO OOHAPYKUTH MeTKOrIOUaTHH THTpOuy; PopMa KueTOK HeyeTKaA 
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Ha OkpamleHHHx cpesax. IV cro cmemusaetca norpanuino c Iw {Il cooaman. 
B V cpetaom paspexkennom coe Gombe WipamMugb xopomo yzupdepennn- 
pobaHbl B CBOei Macce, HO CCTh If OTCTaWMMe B xoze AUhdepenuuposwKn. 
CreeHb OKpacKH OOJbNIIX MMpaMu, Wpe- UM MOCTHEHTPaIbHBIX Wo.1eit (cpaB- 
HHTeIbHO C KpONMKOM 1-ro JIA *#H3HM) criankena. B Hx WUTONAasmMe, KOTOpAaA 
XOPOMO WpocBeTAAeTCH, MHOTO MEJIKRUX rXH6OK Turponza. BVI coe HepBunte 





Puc. 5. Ji puratesbHaxd 06aCTbh KOpbE GObIMOTO MO3sTa KpomHkKa 1-ro 
us sat. Okpacka Hiteeap, yBeu. B 400 pas. 


KJIETKH MeHee uddepekiUl poBaHbl B CBOeH Macce, ¥eM B V CuOe: B HUX ualle 
BCTpeyaeTCA WHPhysHOCTh OKPacCKH WATOMMAsMbl, NO 3 ALpPLIMIKa B Ape. 

Heitponn: V u VI canoes Gonee ApKU TO OKpacKe, 4em Heitponb I]-+ II! 
u TV, rye THrpony Oouee MesIOK, H He*KHee OKpaMleHust. 

B apellentpasbHOM WOue yBUseTh veTKO OvepyeHHb LV cro He yqaeTcA. 

B 18-qHesHoMm sospacte Bo [I cnoe HM B HOCTHeEHTpasbHOM Towle HaMme- 
yaeTCA C1a60 BhIpamkeHHOe rHe3{HOe paciouomReHHe KeTOK. OHO HepaBHo- 
MePHO H, BOSMO)KHO, OOYCHOBNICHO He TOMBKO «OCOOeHHOCTAMH paciipeseseHHA 
Me7*Ky HAMM WOApactawnIMx addepeHToB», kak Mpenuomaraet C. A. TponyKaa 
(1957, crp. 191), Ho 1 pa3BuBalOMelicH MHeIHHU3alven payMapHblx BOMOKOH 
(Kanuuuna, 1956). Bo [1+I1II caoax nogapastioniee OOMbMIMHCTBO HEHPOHOB 
MMeeT MaJly1I0 10 BeJIHYNHe WMTODIa3sMy, OKaliMJIAWUIyIO CBeTIOe OBAIbHOe 
ampo. B aypax 6oubmen uactbo 2 aqppintka. B UpocBeraAouluxcA KleTKAaX 
BHUHa WpoctyNawllah HexkHAaA 3epHUCTOCTA THrponya. B 6o1bmMxX OMpamu- 
wax V cao Oazs0muubHOe BeMIeCTBO TyCTO 3allONHAeT WMTOMNIAsMy MeJIKUMH 
rubOkamu. CpaBanteibuo c 12-HeBHEIM BO3pacTOM KJI€CTKH KaKyTCA Kpyu- 
Hee. Buentnuit Buy KaetoK VI cron H3MeHHICH Malo, HO OHM CTamM Gombe 
(puc. 6). 

B 40-7HeBHOM BO3pacTe B lipe- MW MOCTHeHTpaIbHbIX WOMAHX KWETKH pacno- 
uaraworcad CBOOORHO, Mable UM cpexqnne nupamugy II[-+-JI] cnox Hemno oyep- 
yell, THTPOWA mesKOrubOuaT, c1a60 BOCIIpHHNMaer oKpacKy, B IV caoe 
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KETKM COXPaHHIOT TOT Ke BHEWHUH OOMMK, YTO HM B 18-HEBHOM BOSpactTe, 
HO CTA HeCKOAbKO Kpyoduee. B canoe V Oo1bmIMe DUpaMHAH yeTKO OKpaMeHH, 
HNOUTH CpaBHANHCh B xoye AMhepewyMpoBkKU, y HAX pasHoobpasHE xa- 
pakTep pacupesletenuA B WMTONIa3mMe THrponsa. 
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Puc. 6. J] Buratenpnas (o6uacTh Koppl 18-j,HeBHUrO KpoutitkKa. 
Okpacka Hucenb, yren. Bp 400 pas. 


To ake MOAHO CKa8aTb HO KeTKaXx V1 caon. OOmee BHeYaTHeHHe, BOSHMKAIW- 
lee Ipw cpaBHenun c 18-7HeBHLIM KPOAHKOM — HeKOTOpOe yRenHMeHUC 
K€TOK B pa3sMepax. 

I[pu BEMCHeHMM UpOTOUNasMeHHO-ARepHOTO OTHOWIeHHA BeyUIMx Heil- 
POHOB aHHBIX OONactTel OMIM NOWyYeHH clexywumue NHPpE, WOKasbiBaiomlne 
CPaBHHTeJbHYIO J[UWHAaAMMKY UX pocta (cm. Tabmutmy). 
































_ IIpoTonmuasmMeHno-Hephoe oTHomenire HeapoHon (mn MITHKpoMax) 
cma : ae eae a, wd aa Reese 
. ee , HpevipHpopMHoks OOUbMHX 1 
oe et ae oo a 
: a es re oa ae 
| n | Mm | nt | Mo-+ m n : M --on | n | M-+m 
a ree age ee Sas ee eee hae, eee eee 1 powers Er Cae = —— iy alarm eia 
| OUD re oar | 200 | 1.9 + G01, 250 ) 1.5 - 0.03 | 100 | 16 Se OMA a: | — 
es Hew | 100 | 2.4 <r 0.04 150 | 1.7 =. v.03 |} 100 2.4 + 0.05 | 100 1.5 + 0.02 
Is HEH | 100 | 2.6 + 0.05; 150 | 1.8 + 0.02 | 100 | 2.1 — 0.01 100 | 1.7 + 0.03 
i | WHEW... | 200 | 2.8 -£ 0.06 | 100 314.8 + 0.04 | 200 7 2.3 + 0.05 | 100 | 2.0 + 0.06. 
/ MOCSITIEB. | 200 | 2.9 + 0.06 | 100 / E92 0.04 | 100 | 2.5 + 0.07 | 100 | 2.0 + 0.01 


ITporonuza3MeHHo-AjepHoe OTHOMCHHE BEIYHCIAIOCL WYTeM TeJeHHA Wpons- 
BEJICHHAH BSaHMITO-Ne€PneHMKVIAPHBIX J[MaMeTPOB KsICTKH Ha Tponsneqenne 
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TaKHX +e AWameTpos Apa. Us tabaunn BuyeH MocTyNaTeNbHHI xO pocta 
TOTO OTHOMICHHA, 3aMeIAIOMMCA Mocne 12-—7HeBHOrO BOspacta H kK 40-7HeB- 
HOMY TOUTH cCpaBHiBalomuca c QupamMu s3penoro Bospacta. 


OGcyxKweHue pesy1bTATOR 


Cieqyer OTMCTHTh Besymlyio AudpepeHuupoBKy MUTPaNbHEIX KAeTOK 
OOOHATCIbHOK MYKOBUNH U GONbMIMX Dupamug V cnon aBuratenbHon 06- 
NacTH HOBOM KOPH MO3ra CPaBHUTeIbHO C KNeTKAMM peuupuhopmyol o6- 
AacTH B [pepHelH KOpe HW CpeyuHHx Hupamuy [II cuon. Ito obctoATenbCTBO 
pv comoctaBleHau c PUSHONOTHYeCCKHMH aHHEIMA TOBOpBT 06 ux GonpDMOK 
PYHKIMOHAIBHOW TOTOBHOCTM yoKe K TePBOMY JHIO 3KM3HH HMBOTHOLO. 

Tanke caefyeT OTMeTHTh HMHTeCHCIBHOCTh xona nudpepeHiupoBku 3Ha- 
UUTCIBHOTO GHCHa MUTPasbHHX KIeTOK B MepHOd pasBuTHA OpHeHTMpoBO HO; 
peakWH Ha 3alaxoBble pa3stpakutrerm — Kk 12-HeBHOMY BO3pacTy KpOsb- 
yeHKa. 

XapakTepHoO HaslMuMe pasBepTHIBalWweicA AuddepewUpoBkKH MaNHX Hn 
CpefHUX HMpaMuy [BUraTeIbHOH KOPH B WepHO pasBuTuA M ycnomHeHUA 
ABMraTeJIbHOTO TIMIeBOrO YCJIOBHOrTO pepiekca Ha MCKyCCTBeHHE o6onA- 
TeIbHEIM pa3sqpaxKnTelb B YCHOBMAX KOMIJICKCHOTO BOCIpPHATHA JelicTBH- 
TCJIbHOCTH. 

IIo namum jjanupmom (Kanuauna, 1956), c 7-qyHeBHoro Bo3pacta uM B OCO- 
dennoctn c¢ 10—17-yHeBHOTO HadHHaeT MMCIMHMSMpORaTECA B olpefeneHHon 
MOCAICOBATeIBHOCTM KOpa Oombmoro Mosra KpomuKa. KH 40 gHam au3HU 
mpomecc eme He 3akanquBaeTcA. ITH aHHbie No_TBepaHawTcA paboTaMH 
CG. A. Tponngnon (1957), 

A. M. Usanunnuit o6napyxun, aro x 10-qHeBHomMy BospacTy y KpomuKka 
OPOPMIATCA IMONKH Ha eHApuTax UMpaMuy, ABMTaTewbHOH oo6macTH. 
Ouu Upeyctasnawr co6oii cy6cTrpaT akco-yeH,puTmueckux cBABsei, 1071- 
pacTalonInx K UApamMuyam addepenros. 

K 40-qHesHomy Bospacty eme He 3aKkaHuMBaeTCA TMpaMMUyMsayuA Kopi 
(Tpounkaa, 1957). 

IIpunuMax BO BHAMAHHe, 4TO 3a JaHHI Depwvoy BpemMeHH Mporecc pocta 
H pa3sBATHA HeWPOHOB JaHHHIX OONacTeit KOpPHh emle He 3aKaHYMBAeTCA, BarKHO 
OTMeTHTh HaiM4uve ONpefeNeHHOTO COCTOAHHA yHKOHOHAIBHOM MU MOpdo- 
‘OrHGeCKOH 3pe0cTH HepoOHOB HayaNbHO DeaTpanbuow uactu adpepext- 
Horo HM adepentTHoro spenbes OOOHATENbHOM pedaeKTOPHOH Ayru, B OcobeH- 
HOCTH BepxXHero aTaxKa KOPH OONbMOrO MOsra. 

Kpome toro, caefyeT oOpaTuTb BHUMaHHe Ha akT MHTeHCHBHOTO pas- 
BHTHA MpOTOMMasMeHHO-AZepHOrTO OTHOMeHUA BeYMMX HeipoHoOB uccaejnoO- 
BAHHEIX OOacTeH B NMepHok pasBuTHMA UX yAKNMOHAAbHOM aKTMBHOCTH, 
noce yeroO sTOT Mponecc pe3sKo 2zamMeanAercA. 


BpiBoypt 


1. C 1-ro qua au3suu yo 40-qHeBHOTO BO3pacta y KpOAHKOB OTMeyaeTCA 
MHTCHCHBHHIM POCT H pasBUTHe HelipOHOB OOOHATeNBHOM AYKOBULH, KOPKO- 
BOHM WWacTHHKM Ipenupndopmuol oOsacTu MareoKoprekca HM ABMraTenbHOn 
oONacTH HOBOM KOpH OombuIOrO Mosra. 

2. B xofe cooTHOCHTembHOrO pocta UM pa3sBuTuA HeHPOHOB WaHHBIX OOmacTeit 
MHTpaJIbHble KIeTKH OOOHATEABHOK AYKOBHOH H GonbMMe NMpamugH V cox 
KOpHI MO3ra WpeAMecTByIOT TAKOBLIM MpeUHPHhOpMHON OOnaCTH Ht MaJIbIM 
H cpeqHuM mMpamMuyam II-+II] cnoes nBuratenpuont o6nactu. 
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3. K 40-qHeBHOMy BO3pacTy IpoTomsasMeHHO-AyepHoe OTHOMeHMe jaH-- 
HbIX HeEMPOHOB CpaBHMBAeTCA B XOMe CBOeEFO PasBUTHA, WOUTH COBMaaA c WAd-. 
PaMH 9TOTO OTHOIUCHHA y 3peOrO +KMBOTHOTO. 
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PEHENTOPHBIE HEMPOHbI B BETETATUBHOUM HEPBHOM CUCTEME 


HH. P. KOJIOCOB 
(:la6opatopnaA Mopdosornu. SaBexyronwan —- H. TP. Rosocos) 


Bonpoc 06 addepeHTHEIx aleMeHTax B BereTaTHBHOM HepBHOM cucTemMe 
UMeeT BAxKHOe IPHHWNNMaIbHoe 3HaueHHe. OT TOTO HAM HHOTO pemleHHA 9VTOTO 
BOUpoca 3aBHCUT Hale MOHHMaHHe CTPOeCHHA HePBHOM CHCTeMLI, a CeqOBa- 
TCIbHO, UH NOHHMAHMe ee PYHKONOHAIbHOTO 3HaueHHA. 

B kaaccnyeckux pabotax Jlenrmes (Langley, 1903) aproHomnan HepBHaAz 
CHCTeMa pacCMaTpHBaeTCH Kak CHCTeMa 4NCTO odepeuitHad, ANmenHaA 
CBOMxX adepeHTHBIX auemenToB. Baraagn Jleurmex nowyuuan mupoKoe 
paciipoctpaHenve WH Nalin NoepakKy Kak cpequ dusnonorosn (Opbenn, 
1926, u ap.), Tak u cpenn Mopdosoros (Koélliker, 1902; Jlanpentses, 1939; 
Ranson, 1948, u ap.). Beneqctsue 6o1bm0ro aBTOpHTeTa yKa3aHHbIX aBTOPOB 
CTpoHHaA MUZHOUOTuYeCKaH CXeMa CTPOCHMA BereTaTUBHOM HeEPBHO! CHCTeMHBI 
PaKTHYECKH BEITeECHUNIAa U3 NOMA 3peHuAH MOPMouoroB He mence OnecTAmMeE 
paosorth I KONMEMMMN BLIalomeroca pyccKkoro ructronora A. C. Jlorena (1897). 

Houroe Bpemx yuenne JlenrueaA He BBI3LIBasO HUKAKNX BOsparKeHHi M 
pacCMaTpuBaJIOCh Kak CoBepmeHHo Oe3synpeuHoe. Ho B nocaeqHee BpemaA 
NOMOHKCHHE HECKONBKO W3MeHHI0Ch OnaroyapA WOABIeHNIO Tesoro paAya 
PUZUOTOPHUeCKHX IW THCTOMOrNVeCKUX paboT, pPe3syAbTaThl KOTOPLIX OKa3bi~ 
BANHCh B IpOTHBOpeyHH C YyCTAHOBUBINHMMNCA iWpeqcraBleHiamu. Hemano 
TaKUX IpMMepOB MBI HaXO;WUM HB CTapol aTeparype. 

Eme sp 1805 Tr. B. M. bextepes, ogMH 13 KpynHeMMUXx MOpmou0rob HepBHOT 
CHCTeEMLI, WMCaJl, UTO «COOCTBeEHHO y30BaA IM CiMIMaTHueckasA HepBHasA 
cucTemMa IipeqcTaBIAeT B CYIIHOCTH Kak ObI OTIIPLICK WeHTpa-IbHOlt HeEPBHO! 
CHCTEMBL If MOOOHO TOMY, KaK TOCJeEANAAH COCTOHT 3 OTIICNLHbIX HePBHBIX 
DIICMEHTOB, HAN CHUN, MpOBORADINX B enlTpocTpemMitTesbHOM I HeHTpo- 
O@sKHOM HalpaBseHHAX, TaK HW CIIMMaTHyeCcKaA NepBuad ClicTeMa MpecTaBIAeT 
Y30BYIO Keb pa3sitHuNhIM OOpa30M COTIpNKacawmluxcA UW MpuMblKaroitx 
OAMH K APyrOMy HepBHLIX ITe€MeCHTOB kak JBUraTebHUX, Tak HW YyBCTBUTeJIb- 
HDIX, MpOBOAHMMIX B MO3ry UMIMTYIbCEI OT HawlMxX BHYTPeHHIFNX OpraHoB». 
(Bextrepes, 1895, crp. 14). 

Ha ocHoBaHuH OONNIPHLIX CpaBHIUTeMbHO-PHCTOMOrNYeCKUX CCueqOBaHHit 
A. A. Sanapsnu (1950) nprmen k BLIBOLY, 4TO B BeTeTAaTHBHOI NepBHOii 
CHCTCMC (LOJUKHbI ObITh COOCTBEHHBIe pedekTOpHble HelipoHL WH COOCTBeEHHLIe 
pe@iekTOpHbie Jlyru, NOCKONILKY BereTaTHBHaA HepBHAaA cCHcTeMa H CHCTema 
TYIOBMINHOrO MO3ra NponsomaIH us oOmelh Auddy3suoli wepBpuoh cucTembl. 
ly flanbuelimiemM BercTaTHBHaH HepBHaA CHCTeMa BMeCTe CO CIIMHIbIM MO3rOM 
WpeqcTaBIAIN IMwb AMdhepeunupoBanHEle B TOM HAN WHOM HanpaBsenun 
OTTEIbl CLVHOM HEPBHOH CHCTeMBI. 
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A. A. daBpap3Hn pociexqui OTpocTKH KeTOK 2-ro THIa NO pehenTopHHx 
OKOHYAHHH B KMICYHHKe HM Cepane WeHUCTOHOrHX. 

B ABHOM DpoTuBopeyuy co cxemou Jlexrmea ctont u Konnenmua A. C. JIo- 
resiH, MOCTpoeHHaA Ha OCHOBe FTHCTONOrHNyecKuXx HaOmoyeHnn. Ecun Jlenrnen 
CYHTal, UTO ABTOHOMHAA HePBHAA CHcTeMa COCTONT u3 sddepeHTHEIx Tenei, 
C.TaralomgdxcA M3 AByxX Hempouos, To A. C. Jlorenb yctaHoBun, uTO, KpoMme 
apPepeHTHEIX HeHMPOHOB B LaHrHAX BereTaTUBHOM HePpBHOM CHCTeMbI, OTMe- 
YaeTCH HaMyve FYBCTBUTCILHHX HeWPOHOB, OUMCAHHEIX UM NO HasBaHHem 
KeToK 2-ro THMa, HbiHe KNeTOK 2-ro Tuna Jjorena. Takue penenropune 
HelipOHbl HaOTIOMawTcA B COIeTCHHAX BHYTPeCHHAX OpraHoOB U, Upexye Bcero, 
B OpraHax IMMeBaputTearbHoro TpakTa. [lo mHenuw JlorenA, ReHAPUTHI KeTOK 
2-rO THHa OKAHYMBAIOTCA B TKAHAX OPraHa COOTBETCTBYIOMMMM BOCIpHHuMaw- 
ItMMH UpuOopaMu, a HeMPUTH BXOZAT B CHHAUTHYeCKYIO CBA3b C MOTODPHEIME 
KieTKaMH 1-ro Tuna. Ha ocHoBe CBOuX rucTONOrMuecKux AaHHEIx, A. C. JIo- 
[@.1b BIEPBLIe CO3MaeT KOHMeEMMMIO O MeCTHOM peduexTopHoH Ayre. Duasno- 
Or TaksKe HeOLHOKpaTHO HaOsONaIH pedeKch B Mpesesax caMOH Bereta- 
THBHOWM HepBHOW cucTeMH. B wacTHOCTH, aKCNepMMeHTalbHoe ob6ocHOBaHHe 
HANHYHA B OpraHH3mMe Nepud@epnuyeckux peduekcos OHIO WpexcTaBeHO ene 
aBHo pycckum dusvonorom H. M. Coxosyuuim (1877), ycraHoBuBimuM 
B (U3HOUOrMYeCKOM IKCOeEPUMeHTe BO3SMO7KHOCTh COKPAaMeHHA MBI MOYe- 
BOrO Ny3HpA pu paspaxkeHuW DeHTpaNbHOTO KOHMa Wepepesanuoro mojJ- 
yYpeBHOTO HepBa B YCJOBMAX WeNOCTH BTOPOTO HOAApeBHOrO HepsBa. 

BoocnexcTBHn pedieKchl B Ipefewax BereTaTHBHOM HePBHOH CHCTeMbI 
HaOtIoqaiucbh MHOrMMA dusnororamu (MucnascKnit uw Bopman, 1898; Bua- 
cos, 1903; Pasenkos, 1926; Cepruesckni, 1955; Kuntz, 1953, u gp.). 

Kenyon (Cannon, 1912) Bp pesyabtate mu3svonornmyeckux 39KCMepHMeHTOB 
Ipu3nar peantbHolk Konwennui A. C. JlorenA 0 MesKHelipoHanbHbIX CBA3AX 
B CTeHKax KHMmeuHKa. O pasHoobpa3sHbIx CBA3AX Me?K]y HelipOHaMu Kume4- 
HbIX couereHui ronoput uw T. H. Pagoctuna (1954), cunraromas, uTo Cy- 
IeCTBCHHY!IO POb B YCHOFKHEHHM CHHANTMYeCKON CBA3M Mey HenponamMn 
urpaiot KaeTKH 2-ro Tima JlorelA, pexentopHylo UpHpowy KOTOPLIX Ona 
CTaBUT BHe COMHeHHA, 

M. B. Cepruesckuit (1955), yyemuBmuit MHOrO BHUMAaHMA BTOMy BOIpocy, 
pune K BLIBOWY, 4TO BereTaTHBHaA HepBHaA CHCTeMa HMeeT B CBOeEM COCTaBbe 
Kak WeHTpobesKHble, Tak HM WeHTPOCTPeMNTeIbHbIe Helponb, oOpasyroue 
TaK Ha3bIBaeMbIC MeCTHHIe pedsekTopuHble Ayru. K comantenwwo, JOcTaToOuno 
yOenuTeIbHHX MOPMOMOTMYeCKUX OKaABsaTeNbCTB CHHANTHYeCKOH CBA3H 
M@*KIY BereTaTHBHbIMM HeMpoHamMy JO CHxX op He O10. Iloatomy MexaHu3M 
nepimepuyeckon HepBHOM peryJANUM CTapanuch TONKOBATb Kak Ppe3YAbTaT 
AKCOH-pePAeKTOPHONM NeCATEIbHOCTH WeHTpobesKHEIX CHMUATUYeECKUX BOJOKOH. 

«HykHO [tyMaTb, — mucan JlaBpeHTbeB, — uTO Nepudepuueckue xHeli- 
POHH He MMeIOT CHHAITHYeCKUX CBA3eH, pedleKTOPHHIe 7Ke ABJCHHA MOTYT 
ObITh YOBIETBOPHTCILHO UCTOMKOBAaHEI AKCOH-peeKTOPHLIM (beHOMeHOM?). 
(JIappeutnes, 1948, crp. 38). 

B auublii MOMeHT TpyYAHO UPHHATh vTO DONO ReHMe. B nacToAnee BpeMHA 
HaKOUMIOCh JOCTATOUHOe KOMMVECTBO MOPHOMOFMYeECKUX Il 9IKCMEPHMeHTAa IBHIX 
@HHEIX, CBUJCTeIbCTBYIOMIIUX C OCTaTOUHOM yOeUTeIbHOCTbIO B NOTb3Y 
MeJKHEBPOHAJIbHEIX CBA3e€H B y3laX ABTOHOMHOM HeEPBHOM CHCTeMET. 

Ilo nosony kueror 2-ro Tuna JlorenA K HaCTOAMIeMy BpeMeHH MBI MMeemM 
COMMMHYy!O uMTepatypy. 3a 60 net, MUHyBINMX CO WHA Ux oTKpHITHA A. C. Jo- 
resieM, 3TH pellenTOpHble HelpOHH HaOO,aIuch U UsyyalMch MHOTOUNCeH- 
HbIMH THCTOMOraMH, KOTOPHle BEICKA3bIBAIH pa3sHble, WoOYac HPOTMBOPeVMBHle, 
MHEHHA 10 TOBO,Y UX MOpdosorMueckoro HM MuU3nOTOrMYeCKOrTO 3HAYeHHA. 
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B csoe spema Il[rep (Stohr, 1932) pesko BbicKa3HBaIcA MpoTHB Kjac- 
cuduKaguu A. C. Jlorena, Ha3bipad ee NpOH3BONbHO HW HeodocHOBaHHON. 
Ou UM ero YICHUKM He CUTAN BO3MOIKHBIM BLIPeIUTS KeTKM 2-ro THMa B Ka- 
yeCTBe COOCTBEHHHIX PeNeUTOPHEIX HeiipOHOB TraHraveB BereTaTHBHOM HepB 
HOW CHCTeMBI. 

B wocaeynee spema I[lrep cheman HekoTOpyio ycTylKy, BHeIuB UX 
B oco6y1 PopMy HewpoHOB KuMe4HLIX cuoneTeHun. He CKMOHHEI paccMaTpHu- 
BaTb KileTKH 2-ro THMa Kak OCOOMe pelelTOpHbie HeMpoOHbI BereTaTHBHOL 
HepBHoll cucrempt Pencon (Ranson, 1948) u B. VW. Jlaspenres (1939), onn- 
palomwecA B CBOUX BOS3PCHHAX Ha JKCHePUMeHTaIbHLle UccHeqOBaHuA JleHr- 
aea, JI. A. Op6enm u azpyrux usHonoroB, CuMTaIONIMXx, YTO poTb Depnde- 
PHYCCKUX HePBHEIX y3I0OB CBOAMTCA TONbKO K TpopeseHvio WeATpodeHLIx 
UMIlyJIbCOB. 

Ho B HacCTOAMWii MOMeHT, Kak MHe KaKeTCAH, OOMSIMMHCTBO HCCIeOBa- 
TOUMCiI-THCTONOPOB CKIOHHB pa3yemuTh ctapyio KoHnenmuMi A. C. JJorena. 

Hak 4HMCTO TFHCTONOrHYeCKHe UccwTesqOBaHHA, Tak HW dKCHepMMeHTa/bHO- 
MOpPomorHyeckve U3bICKaHHA TWocweqHeroO BPeMeHI B3acTaBIIAIOT J\yMaTb 
oO KileTKax 2-ro THA Kak O UYBCTBUTCIBHEIX Helipouax aBTOHOMHOl HepBHOM 
cuctempy. MW. ©. Wsanos (1937), cnenuanbHo 3aHuMaBUMiicd M3syueHKemM 
KueToK 2-ro Tuna JloreiA B MATPAaMYPaNbHEIX KMMIeCYHBIX CILMETCHHAX KODIKH, 
OTMeTHII, UTO pellelTOpHEie Hepoub OOecHeunBaiwT PyHKOMOHaIbHOe eMH- 
CTBO HHTpaMypaJbHOH HepBHOl! CUCTeMET UM aBTOMATH3alMio [BIPKeHHM OM- 
WeBapuTeIbHOrTO TpakTa. 

IKCHe PUMCHTAIbHO-MOpPomoruyeckue uccuenoBanua UpuBean UW. D. Usa- 
HOBa K TOMY 3aKJIIOUCHMIO, 4TO «KeTKM 2-ro THIa ABIAOTCA MOpPoIOrU- 
yeCKUM CyOCTpaTOM pellelTOpHOTO 3BeHa MCCTHOHM pedsmeKTOpHOn Ayr, Ux 
AKCOHLI 3aKAHUMBaIOTCA CHHalcaMH Ha aJlieMeHtTax addepeilTHOrO 3BeHAa» 
({crp. 3d1). 

Hl mpemye Bcero yOequICH, 4TO KeTKM 2-ro THMa, WIM BepHee pellentTop- 
Hble HCHPOHKI, B TO WHIH MHOM dopmMe CyIeCTBYIOT B HEPBHDIX CIIETCHHAX 
MMeBAPHTCMbHOTO TpakTa KaK BHICIIMX, TaK M HU3UIMX WO3BOHOUNDbIX +KH- 
BOTHEIX. OHM MOryT MMeTb pasIHUHbI MOpouOrTHyecKHH OOK y pa3sJIM4HbIXx 
IpeqcTaBltesteit MO3SBOHOUHEIX, CTOAMUX Ha pa3sHW4HbIX CTyHeHAX (dusore- 
HeTH4UeCKOM ecTHHNb. B mpolecce asBOJIOMMM CTPyKTypHI sTHX KUeTOK Wpe- 
TCplleBaloT ONpeseneHHbie U3MeCHEHUA, WM KeTKU 2-Tro THMa MAeCKOMMTAawNIUx 
M ueroBeka, Ha UTO A YKa3biBall ele HECKOAbLKO JleT Hasayl, He NOXOMM Ha 
KleTKH 2-ro THMa ITH, PenTHIMH HM Tem OONee HU3MUX MO3BOHOUHDIX. AH AOM- 
KOH CKa3aTh, 4TO DO KeTKOM 2-ro TUMa B HaCTOAIee BPeMA MBI NOHIWMaeM 
BooOmle YYBCTBUTeCAbHEIe HeMpOHbI BereTaTUBHBIX FaHTiueB, KOTOpPbIe MOFyT 
UMeTh pasuuuHylo Mopmy. Huerku 2-ro Tula BOBCe He ABAAIOTCA UpHobpe- 
TeHHeM TOIbKO MIICEKONUTAIONIUX, Y KOTOPHIX OHM BIlepBHle OLIN OMmMcCaHBl 
A. C. Jlorenem, OHM MMeloTCAH TaKKe M Y HH3IINX MO3BOHOUHHIX. 

Ilostomy, ecm MEI He BCTpewaeM B TOM HIM WHOM CILIeTeHHM THIMUYHbIX 
OreuqeBCKUX KieTOK 2-ro THMa, TO 9TO BOBCe He O3HayaeT, UTO AaHHOoe Clie- 
TeHHe JIMMeHO UYBCTBHTCIbHEIX HelpOHOB. ITO OOCTOATeEMLCTBO HAXOAMT 
ce6e oObBACHEHMe B TOM, UTO UYBCTBUTCIbHHM HEMpPOH y ONpexeteHHOoroO BUA 
jKUBOTHDIX MOMKCT OYCHL ANeKO OTOMTH OT OOLITHOI POPMHL VVBCTBUTeIbLHOM 
JLOTeJIEBCKOH KJLETKI. 

Ecau He CUHTAaTbCA © STUM (PAKTOM, TO OYCHH WeETKO CewaTb HelpaBuIbHbL 
BLIBOJL H He HaiITH KIeTOK 2-ro THIla, KaK 9TO U cyunmocn c T. H. Panocru- 
Holi, KOTOpaA OTPumaeT HANTMGHE PeeNTOPHLIX HelipoHOB B HepBHEIX Cile- 
TCHHUAX PCITHIMI IMMIb TOMBKO HOTOMY, UTO ell He yalOCcb HaliTH TaM THUMM 
HbIX MOpM KueTOK 2-ro runa Jlorems. 


37 Tpyabl HuctTuTyta musnonornu, T. VIII 
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Kaerku 2-ro THIla, OMMCaHHEle MHOTOUNCICHHEIMH aBTOpaMH Y MileKoMMTat0- 
IHX HW YeIOBeKa, OUCH THIUMGHEI, HO, ECM MbI OyeM UCcKaTh Takue Ke POPMEI 
B HEPBHBIX CIeTeCHHAX TMMeBAPUTeIbHOrTO TpakTa YyY HWIKeECTOANINX 03B0- 
HOWUHBIX, TO He HawweM TaM TaKHX THIMYAEX POPM YYBCTBUTeEABHEIX Heil- 
ponos. Jimmb TONbKO THlaTelbHOe uUsyyeHNe eTaneii Mopdomormueckoro 
CTpoeHuA HM ocoOeHHOCTeli BeTBIeEHHMA JeHAPHTOB HM OKOHYAHUI, KOTOpHIEe 
oOpasylOTcA eHpHTaMu, M, HaKOHell, Wsyuenwe cBAZei sTUX HeM pOHOB 
C opepenTHtimn Heitponamu yOeKyaeT Hac B addepentTuoit ux mpupore. 

Ketatu, 3feCh Hy*KHO CKasaTb HeCKOMbKO COB O IpMMeHAeMBIX MeTOTaX 
HM3y4eHUA adPepeHTHHX HelipOHOB UHMeBAapUTeNbHOTO TpakTa. bonBmMHCTBO 
ABTOPOB, COIpWKaCaBINMXCA C ITM BOILPOCOM, MOUb30BaIucb Metonom Busp- 
moscKkoro—I'poc, KoTopHi Jabal Wpekpacuble pesyibTaTH Ha TOTANbHBIX 
Hpelapatax HW Ha TOUCTHX cpesax. Ho Mune AyMaetca, ITO MeTOMbI CepeOpennA 
He 4alwT MOMHOM KapTMHb! HelipOHOB KUMIeGHBIX CUseTeHui. Ito ocobeHHO 
KacacTCA TOM CIOKHOM CUCTEMBI BETBIeCHUM UX Nepudepwueckux OTPOCTKOB, 
KOTOpble TaK XapakTepHHI JIA KNeTOK 2-ro Tula JloremA M KOTOpHe, KaK MHe 
KasKeTCA, MOFyT ObITb DOMHOCTHIO BEIABJICHEI JIMMIb C HOMONIbIO MeTOIa Me- 
THIeHoBOH cunu mo A. C. Jlorenio. Hoatomy mpu usyyenun mopdonornn 
KeTOK 2-ro THMa Mbi HapAfy c MetTojom Bunbmosckoro—I‘poc mmpoxo 
MOMb30BaINCh MeToyoM JioremA, BO3MO7KHOCTM KOTOpOrO eme He HCHOMb30- 
BaHbl. Metoy MeTHTeHOBO! CHHM B OPHTMHaIbHou Mponucu Jlorens Mower Lath 
elle MHOrO [IH HeEBPOTHCTOMOrHH; OH HesaciyKeHHO 3aObIT COBpeMeHHbIMH 
HEBPOrHCTONOTaMH, YBUeKAWWUIMUCH HeiipoduOpuAIApHHIMM MeToqamMu Ce- 
peOpenna. Ham uuxorga Obl He yqanoch UpocwequTbh Ha BCeM IpoTAKennn 
NepHdepwueckue OTPOCTKM KAeTOK 2-ro Tuna JjorenA wu Tem Gonee OKpacuTh 
HX pellecnTopHble OKOHYAHHA, CTOIb CIOMKHEIC MO CBOeH KOHCTPYKUMNNM, ecu OBI 
MBI He HONb30BaIMCh M€TOOM Me€THICHOBOM CHHM. 

Kak uanectuo, camomy A. C. /lorenio ve yqanoch mpociequTh mepude- 
puuecKHX OTPOCTKOB ero KUeTOK BIOTA AO OKOHYAHMM, WH ero OnecTamei 
rumotTese O pellenmTropHbIxX deMeHTaxX WM pedbreKTOpHOM Ayre B aBTOHOMHOIt 
HepBHOll CIICTeMe HBHO HeJOCTaBalO JTUX BAKHEIX MOPHOMOTM4YeCKUX JLAHHBIX. 
OH He MOY HpoxOJKUTh CBOUX paOOT B ZTOM HallpaBleHuM, Tak Kak B TOT 
MOMCHT MOPQOMOTHA MepndepuuecKOH HepBHOM CHCTeMBI JIMUIb 3akabiBasla 
cBOH dyHWaMeHT, H Nepeq KPYUHHIM PYCCKHM [HCTONOFOM CTOAIM NiHbe, 
Ooee BAKHEC 3aau, KOTOPhle TpeOOBasIH MHOTO BHNMaHHA HM MHOTO BpemeHn. 

Ham Jb ocie yNopHblxX UckaHHii M 3aTpaTH OombMOrO Tpyfta UH G6ob- 
WOro KONNeCTBA BPpeMeHN yalOCh B KOHILE KOHWOB 3all0NHUTbh CyIfeCTBO- 
BaBIINT mpobed HW OKpacHTbh MeTHNeCHOBOH CHHbIO KieTKH 2-ro THMa BMecTe 
c Wx oKonYaHtAMH. J pyrimMa c1oBaML, MBL WOyaUAM peleuTopHite OKOHUAa- 
HMA MeCTHO'O TpONCXO;KICHHA, BOBHHKAIMMe 3a C4ueT MpOTOMIasMaTuYyeCKUXx 
OTPocTKOB KeTOK 2-ro Tuna JlorenA, pactolaraiomuecs Kak Ha TeppHTopuHn 
ranrausA, Tak W 3a ero MpeselaMi B COeAMHUTeIbHON TKAHM HM B MbIMedHoH 
ThAHN crenkH KuMeunKa. Ilo cBoemy cTpoeHHto sTH pelelTopHhic oKoHUaAHUA 
Ouch MOXOMM Ha pelellTOpuble OKOHYAHUA WeHTpasbHOrO WMpoucxomyenna, 
XOTA If HMeIOT HeKOTOphle MOposuorMmueckve ocobeHHocTH. 

Bee aTo BMeCcTe B3ATOE JacT BO3MOMKHOCTH HaM CMCIeC FTOBOPUTH O pere#»- 
TOPHOM 3HaucHHH KeToK 2-ro tuna Jlorenn. AH tosBomio ce6e Tpusectn 
ruCTOMOTHGeECKHH MaTepliasl, UWOLyYYeHHLI MHOM WM MOMMN COTpyHwkaMu 
Mo KietKaM 2-ro Tuma Jlorems. 

fl Itpiipeyy CHayasla JaHHble, KacalolimecA KieTOK 2-ro THTa MJeKOINTa- 
IOWUX HM UeNOBeKA, a 3aTeM CILYIMLYCh HUKe, XOTH, MOKET OLITH, OLIN0 OBI WpaBustb- 
Hee HauaTb C NM3MIMX MO3BOHOUHBIX. H 3TO Teal TOMLKO NOTOMY, 4TO BIepBEle 
OMIM ONNCAHbE KAeTK 2-ro Tila y MaeKkonutTammnx. Kak yxKe 6bI0 oTMeYeTIO 
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A. C. Jloresem (1897), a pnocuencrsun B. VW. Jilanpentbesrm (1939), W. D. Msa- 
woBbim (1937), Irepom (Stohr, 1930, 1932) u apyrumu, KNeTKH 2-ro TuIAa 
XaPaKTepu3syOTCA HEOOMbINMM KOIHUECTBOM JJIMHHEIX, YXOMAMIMX 3a NpelerH 
raHrainua yenyputos. Hukro “3 yHOMAHYTHIX aBTOPOB, B OCHOBHOM II0JIb30- 
BaBIUMXCA MeTOJIOM CepeOpeHuH, He CMO MpoctequTh Wepudepwueckix oT- 
pocTkKoB KuleTok 2-ro Tua JO UX OKOHYAHMM. BuepBHe 9To yaalocb cyeuaTb 
B Hamel Ja6oparopuu T. C. Aspanoroi (1952, 1957), a snocnegctBuu A. A. Mu- 
noxuny (1956). T. C. Usanopa 1pnmMeHata B CBONX NcCCeqoBaHHAX PaBHbIM 





Pue. 14. KunetkKu 2-ro Tuna JloreiA B raHrivn ABeHayWaTHNepcTHOM ‘ KHMKK Gelo~- 
Beka. PelixepT; 06. HMM. !/39, oK. 10; BuatmoscKkni—Tpoc. 


o6pazom MetToy, Jlorens. Ona BEIABHIa KapTUHy BeTBIeHUA Nepupephueckux 
oTpocTKOR KueTKH 2-ro Tuna JlorenA B TOHKHX KHWKaX KOMKU Cc OonpDMOl 
NOMHOTOH. 

OxKoOHUaHHA BTM OTPOCTKOB, KOTOPHIe OHA HaOJJOMala Ha CBONX Npelapatax, 
NpefCTaBIAIOTCA B BUTE JOBRONBHO KOMIAKTHBIX KYCTHKOB, KOHeCUHbIe BETOUKH 
KOTOPLIX HecyT Ha ceOe KONeCYKM M WyrOBKU. ITH NocneqHHe BXOTAT B COIpH- 
KOCHOBeHHe ¢ oeMeHTaMH HWHHepBupyeMbIx TKaHel. IlocpeyHukKon MexKY 
HUMH HW 9JIeMeHTaMH HHHepBUpyemEIx TKaHeli T. C. Upanospa ue Hab monaua. 

B rpornBononomHocTh A PyruM aBTopaM MBI pasmwigaeM y KeleToK 2-ro 
TUNA WNNNUbIe H KOpOTKHe JIEHAPMTH, TO NWoNyuaeT NoATBepaHpeHHe B pa- 
6otax A. M. Unuunrapsuna (1955). Hopotkue feHapurnt oOMIbHO BeTBATCA 
Ha TeppHTOPUN TaHnravA, HW UX KOHTeRBIe OOPasoBalliA UWMelOT OTHOIMNMeHHE 
K THUMM WU CoOeHNUTeENbHOH TKAaHM y3la, a TakKe HM K HelpoHaM WM HeEPBHbIM 
TAMHAM, WpoxoLAMM To TepputTopnn ranrana. JunHHble WeHApNTh, NOKMas 
TAHrINH, HauWHaT BETBUTLCA B iay[KOM MyCKyJaType UNH COeTMHITe BHO! 
TKAHN. 

B pes3yibtate BeTBIeCHNA MOUyualTCH AOBONbHO pacupocTpanennple 
KYCTHKM. 


= ba 
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Y WeOBCKAa KUeTKH 2-PrO THMa MaJIO 4YeM OTMMYAIOTCA OT TAKORETX y Miule- 
RKOUNTaIOMUx (puc. 1, 2). K comanenmw, uenopeyecnuit MaTepHal oOpaba- 
THBAICA TaBibIM OOpa3s0M TO MeTony buapmosckoro—Ipoc. Orpocriu 
RUCTOK TAKKE MOLYT ObITh KOPOTKUMH It WWMHAbIMH, HM HoaToMy BerBsenHe 
1X MOKET MPOUCXOLUTh KaK Ha TEPPUTOPUM raHrAUA, Tak H 3a Mpeyenamn ero. 
Wurepecusiii tpenapat KneTKUH 2-ro THA lorena Onin nonyuen 10. WU. Cuen- 
KoBBIM (1904) B HuKHeM OpbIKeedHOM yame welOBeKa, MpOCIexUBMHM Mepu- 


$ “ a 
8 : . a +o 
: i : : KF aa Ree £ 


% é ioe 
‘ : 
Fi res 
% 
x4 
. 
4 









a f : > \ : ony % 
e 
SS 4 
ee é 





Puc. 2. Yyscrsurenbuan KmeTKa 2-ro THA orediH# c oTpocTKaMH M UX OKoHYA- 
HMWGIMI B TOHKOM OT/[eJIe KHMIcauHHKAa KowKH. Metumenopan cuub. M. Mb H-1, 
06. 90, ok. 10. 


(bepiueckull OTPOCTOK KAeTKH Ha BCeM ero QpoTaKenuu. Orpoctok sakaHun- 
BACH Ma TEPPUTOPIIL TAHrIMA THUMYAbIM PelenTOPHbIM OKOHYAHMeM B Be 
KYCTHKA. 

Y MITWY KapTHHa 3aMeTHO MeHAeTCH: TeEO KAeTKH TO oObeMY MeHDbIIe, 
HOKE Y MICKOMUTAIOMMX HW yetoBeka. Dopma Tela OBanbHand. OrpoctKn 
OOHYHO OTXOMAT C ONHOTO MOMWCa, YTO ABHETCA MOBOMBHO NOCTOARHHIM Ipu- 
sHarkom (pic. 3). Tak oe, Kak y MiaeKOMUTaIOMmUx, on MOryT OBITb KOpoT- 
KIMM WH WINHHBIMH H 3aKaHYMBaTbCA JOBOIbHO paCKMAMCTHIMM KYCTHKAMU. 
Crellelb BeTBeHHA HepihepaueckHXx OTPOCTKOR 3HAdMTeAbHO ycTylaeT MreKo- 
MHTaOUlUM, H KONMeBEe OOpas0BaHMA HMetoT BU peqKux KycTHKOB. Konne- 
Ble OOpasoBaHHA KOPOTKMX OTPOCTKOB pacHodaraloTcaA B ranridd, UumMex 
OTHOIMeMWue KO BCEM €rO KOMMOHeHTaM, a KOHMeBHe OOpazs0BaHMA JMHABIX 
OTPOCTKOB HaXxOWATCH BHe TaHraua. 

Y peutunnit (vepetaxa) Popma HeiipoHos eme Gomee OTKMONAeTCH OT apu- 
BhIUHOH POPME KeTKH 2-ro Tua y MieKONMTaOMEX, IpekcTaBIAACh Oo.mee 
BBITAHYTOH. Bee eHqpuTE OTXOAAT Ha OAHOM Omce nw 3akanuMBawrTca 
MeBqaseke OT Tella KileTKH CladOpasBeTBACHHBIM KYCTHKOM; TePMMHAaANbALTe 
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Puc. 3. UyscersuredpHan KicTKa 2-ro Tuna lores © OTpocTKaMH HM HX OKOHTAHHAMH NS 
MO}KMBIMC4YHOLO CILMeTCHMH TOHKOrO oTWeNa KMWIeYNHKA KypHh. Mernaenopan CHHb. 
M. MBH-1, 06. 90, on. 10. 
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Puc. 4. UypctsuTeibHad KleTKa 2-ro Tuna JLoreA c OKOHYAHHAMM Ha €e OTPOCTKAax 
B M@KMBUNCGHOM CIeTeHHH TOHKOTO oT/ela KuWewNKa yepellaxu. Meruazenonan 
cuub. M.MBIM-1, 06. 90, ox. 10. 
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BeTOUKM HeCYT Ha ceOe MaccHBHBIe O1AMIKH, KOTOpHie COUpwKacalwTca C gJe- 
MCHTaMH MHHepBupyemolt TKaHM (puc. 4). 

PellenTopuble HeiipOHE B WMMeBapuTeAbHOM TPaKTe HM3MIMX NO03BOHOUHEIX 
(OKYHb, CrepaAayb M MMHora) OIA NoqpoOHo usyyeHh uw onmucann A. A. Mu- 
woxuubim (1956), 

W3yyeHuble HaMM WHTpamMypasbube ciwerenua KuWMedHuKA U Key WKa 
KOCTMCTHX pbIO (OKYHb) COsepaaT 3Ha4uTeEAbHOe KOAUeCTBO pellenTopHEXx 
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Puc. 5. Uyscersutenbuan KieTKa c ee OTPpOCTKaMH H OKOHYAHHAMM MX B M€?KMBILICTHOM 
CUI€TCHHH TOHKOPO OTJeta KnWeyHHKa OKyHA. Metunenoras cunb. M. MBM-1, 06. 90, 
ok. 10. 


HeMPOHOB, MMeIONIMX CBO OpMrvnanbHHlit MOp@osoruyeckni OOMK, OTAN- 
walolUH MX Kak OT KeTOK 2-ro Tuna JlorenA MAeKONMTAONIMX, Tak MU OT HUKe- 
CTOHIMMX O3BOHOUHEIX (cTepsAnb). 

IIpupoquMnrii puc. 5 qaeT BecbMa ACHOe mpencTaBneHMe 0 pellenTropHEx 
KHIMeuHBIX HeWpoOHaX KOCTHCTHX pO. TepMuHanbHble Bperoukn pelleniropos 
3aKAHYMBAaIOTCA MMPOKMMM 6jADIKAMH. 

Wntepecuo OTMeTHTb, 4TO B pa3IMUHHIX oTMeNaXx KeLyqKa OKYHA pellen- 
TOPHLI€ HEMPOHBH HECKONbKO pa3sHATCA B CMBICIE cBoelt KonCTpyKoaH. Han- 
6omee CHORAYIO POpMy PellelTOpHELX Hei{pOHOB MBI BCTpedaeM B UHIOpuyeckon 
WacTH, H€CKOIbKO Wpowe — B CpeHeH 4wacTH H HanOonee MpuMHTMBHETe 
PopMi — B He *KenyoKa. Hayo zymarTb, 470 Bce MOpoulornyeckue qeTanu 
OObHCHAIOTCA pasiuunem PyHKOMOHAIbHBIX OTHpPaBIeCHHH pa3sIM4HbIx o6na- 
cTeH *Kely{Ka, UTO CO3aeT pasHie ycuOBUA ANA penennun. 

Y crepiaqu, Wpexctasutera KOCTHO-xpAMeBHIX pHO, pelleuiTopHnle Heii- 
POHDI BHPIARAT HECKONbKO IPUMHTMBHee, 4eM y KOCTMCTHX pHIO, HM MHOTFO 
CIO#KHEe, YEM Y MMHOTH, KOTOpaA ABIAeTCA WpoctemumM MO3BOHOUHEIM. 
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IlepudepuueckH OTpOCTOK, 4acTOoO eJJMHCTBEHHHIM, MHOrOKpaTHO JMXOTOMU~ 
ueCKM JeUTCH, B pesyibTate vero OOpasyeTcA JOBObHO CIOHKHHM UW Xapak- 
TepHLI KycTUK. HoneuHble BeTOUKM KyCTHKAa WeKaT B COeqMHUTeILHOH TKAHM 
win NorpyxawrcA B rwaykylo MyCcKylaTypy KHMedHMKa. 

Ilo cpoeit dopme pelenTopHble HeMpOHHI KMMeGHUKA CTeEPIAAM MadO T0- 
XOuRM Ha KueTKU 2-ro Tuna JloremA, KOTOPHe MBI UPUBHIKAM BUPeTh BAHT AUAX 
WHTpaMypasbHHX COMeTeHHH MJICKONMTAIOMMx WU YeOBeKA. 

PerentopHbte HeiipoOHbl CTEPAAAM pesKO OTAMYAIOTCH OT MOTOPHBIX Hel po- 
HOB, HeOAHOKpaTHO ONMCaHHEIX B KMMeuHMKe CTepJ.AIM (Sanxyces, 1898; 
Konocos u VMsanon, 1930; Ho6eqonocnes, 19051). 

Ha tTesaX MOTOPHHIX HeipOHOB ONMCaHbE DepUleOIApHble aliaparthl. 
JleuapuTh MX 3akaH4MBaWTCA THOWYHEIMM eHAPATIMGeCKIMI W1acCTHHKaMy, 
HeosHOKpaTHO ONMCaHHLIMH MHOTHMM aBTopaMu. 

B kimmeanune manoru (Munoxun, 1956) neiiponst cxoqHEI Ho popMe ¢ TyBCT- 
BUTeNbUbIMM HeiipoHaMM CIMHAIbHHX y3u10B. ABTOpy Ha TOJCTOM HpenapaTe 
KMMeCYHUKA MMHOrH yasloch yBUeTb, Kak NepHdepwuecKWe OTPOCTKH OMH- 
CHIBACMEIX HeHPOHOB BeTBATCA HM 3aKaHUMBAIOTCA B COeIMHUTeEIBHOH TKAHH 
B BUe HeCIOHHEIX KYCTUKOB, aKCOH Me HallpaBlHeTCcA K 9pdepeHTHOMY 
Helipoly M oOpasyeT Ha ero Tee Hepler MOTApHHle allapaty. 

Bee 970 nozssonuao A. A. Munoxuuy okoHyaTesbHO yOeqUTBCA B petiel- 
TOpHOi UpwMpoze o6HapyXeHHHIX MM HeHpOHOB. 

VMmerommiica B Halliem paclopaAKeHUM MaTepiat M0 MOPMONOTHH pelel- 
‘TOPHEIX Hei{pOHOB NMMeBapHTeIbHOTO TpakTa HM3IIUX MH BBICINUX 1103BOHOUHBIX 
© JOCTATOUHOM ACHOCTLIO, Ha MOM B3r1AX, WOKA3bIBaeT, ITO ABTOHOMHAA HepB- 
Hah CHCTeMa UMeeT COOCTBEHHO peleliropHbie HelpoHH. JTOT +e MaTepHad 
ABUHeTCH JOCTATOUHBIM OCHOBAHHeM, ITOOK yMaTb 00 yCO*KHeHUM OpraHl- 
ZAM dTHX peleMTOpHHX Hel{pOHOB B CBAH3M C yCOHKHeHHeM OpraHhsallNn 
#KUBOTHOPO, 

MopMa BereTaTHBHOrO pelleMTOpHOTO HeMpoOHa He ABAACTCA TOCTOHHHOL, 
Tak oKe KaK 9TO OTMeYeHO B HOBeMMMX HCCMe_OBAHMAX JAA abpepenTHLIXx 
BereTAaTHBHEIX KeTOK. DTa PopMa MeHAeTCA He TOABKO B Mpouecce Punore- 
He3a HIM MHQMBHLyaibHOrO pa3BUTWA, HO ake B 3aBMCHMOCTH OT TOrO, 
B KAKOM OpraHe M B KakOii TKAHM pacHoMaraercd HeMpon. 

Her HuKaKOro COMHeHHA, 4TO YCHOBMA CynyeCTBOBAaHHA CyllecCTBeHHO 
BIUAWT Ha POPMHPOBAHHe LYBCTBUTCALHHIX HeEMpOHOB. ITO MocaeqHee o6cToA- 
‘TebCTBO YKa3blBaeT Ha CHelMasMu3salwio HeHpoHa, Ha ero Ipucmocob1enne 
K ONpeseuweHHLIM pas payKuTesAM. 

Hanmune B aBTOHOMHOM HepPBHO clucTemMe COOCTBeHHHIX peleuTOpHEX 
HeiipOHOB 3aCTaBAeT UpefWOMaratbh, ATO pOUb Lanes aTOH CHCTeMEI He 
OrpaHHIHBaeTcA TONbKO TpoBeyeHwem TeHTpOOeKHEIX MMILYJIbCOB, Kak 9TO 
WpeymonaraiwT HeKOTOphle MPU38HON0TU (Jlenrnei, OpOenu u wp.) MH onMpat- 
WHecH Ha Mx MusMoNormyecKkve WaHHble HeKOTOpbIe mopdosoru (Pexncon, 
Jlaspentrbes H Ap.). ITM aBTOPH OTPHMaIwT BCAKYIO BOSMO/KHOCTh OCYINCCT- 
BICHHA pe@UeKTOPHOH peakKuu B DepupepwuecKHX raHraHAx. 

B ro 2xe BpeMA H3BeCTHO, YTO MHOrHe MusnouoTH (COKOBHMH, 1877; Pa- 
geHKos, 1926; Burkos, 1947; Byauruu, 1952; Cepruescxun, 1955) nomHOCTBIO 
pa3seIAIOT B3TAALEI MOpPosOTOB Ha UpMpoy M sHaveHMe KeTOK 2-TO THA 
Jlorena. Ho yaa Toro 4ToOb UMeTb WpaBo TOBOPUTh O CylecTBOBAHUA pegreK- 
TOPHBIX [lyr B UpeflewaxX BereTaTUBHO! HepBHOM CUCTeMHIL, HeoOxoyuMO ene 
WokazaTb HasHune CHHaNTHGeCKUX CBABeH. 

B wactosmiee BpeMA MOpPMONOrMyeckuh MaTepHal WosBouAeT C yBepeH- 
HOCThIO TOBOPUTh O HaAMYMH CHHANTHYeCKHX CBA3eH Me;KAy pelleTOpHHIM Ui 
oddepentHbim Heitponamu. JlepBnri npumep TaKOM CBA3H HOyueH B Hallen 
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aaOopatopnn A. A. Musoxuutim na Upelapate KMINeCYHNKAa MMHOIM, KOTOpPHTii 
WOKasa Ha OAHOM CTeKe BCIO ped@ieKTOpHylo LyTy NeAUKOM OT peyentopa 
B CTCHKe KNMe€uYHHKa WO oepentHoro neji pona. 

Hejjapyo taxyro Ke CUHANTHYeCKYIO CBA3b KieTKM 2-ro tuna Jlorena 
c aiepentHEM Heiiponom uabstonan C. I. Kymprua (1957) 8 mouepom Wy- 
SbIpe yesoneka. CuefosatenbHo, mopdonormyeckne jannue HOKAa3bIBarT, 
4TO ABTOHOMHAA HepBHaH CHCTeMa HMeeT He TOJLKO COOCTBEHHEIe penentop- 
ble HEMPOHHI, HO HM CcobcTBeHHEIEe pedrekTopHhe jtyru. Ouesnano, stn pedrerk~ 








Puce. 6. Yunnousapupie neliponti B nzeoucKaabuom cUHKTCPC 
wodoBekKa. Jicitt., 06. nMM. l/jo, OK. 12. 


TOPHbe AYP Hayqo paccMaTpHBaTb Kak OOpa3z0BaHHA, dopmMupyromme ee cob- 
CTBEHHLIN pe@reKTOpHE alapat, NONOOHHIi TAKOBOMY allvapatTy B CIIHHHOM 
MO3re. 

ITO BHOUNe COrmacyerTcA C BHIMeENpPUBeAeHHLIMH BaruayiamH A, A. 3apap- 
3suHa (1950). 

Usyuan addepentupie neiiponn kiweuwnuka appepeuTHylo WHE pBallnio 
BHEIOM, MbI YAMIN OCoboe BHUMAHIe YYBCTBUTeABHOMY Clete HHIO ugeone- 
KalIbHOH OOacTH, KoTOpan UHTepecyeT usnonoros u KUMHNENCTOR. 

Kpome xopomo Burpaxennoro addepentnoro CHICTCHHA, A OTMETHI B 9TO 
o6nacTH Hamuune 0co60 6onbLWOrO KONNYeCTBa KIeTOK 2-ro THWa CO BCeMH Hx 
MOpomornmyuecKkumu ocobeuHoctamu. Ho yto camoe HHTepecnoe, HapsAy 
C KeTKAMH 2-roO THA yalOCb yCTaHOBUTH B MTeoNeKaAbHOl OOnacTH 3HadH- 
TENBHOC KOJUMYECTBO TUNNYHEIX CHMHANIbHBIX UyBCTBUTeIbBUEIX Heli pOHOB, 
C XAPAKTePHEIM [WIA HUX BeTBIeHHeM OTpOcTKOB. HepexKo cnuHanbupe UV BCT- 
BUTCIbHbIe Hel pOuL coOuparuch B O6ocobneHHBIe ranraun, COCTOALIMe M3 He- 
CKOJIDKUX KeTOK (pic. 6). 

B aTOM OTHOMeHHM OYeHb TeEMOHCTpaTUBHBI npetapath B. E. Taspumua- 
How (1957), nsyyaBmeit uneoneKadbuyio OOmacTh KNMeUnHKa CEIbCKOXO3AN- 
CTBCHHBIX *KUBOTUBIX (OBNa, KOpOBa). 
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B nocneguee spema (Iuaqun, 1957) On1mm oOnapyxKeHE! CUMHATbHBIe 
HeiPOHBI M Weublc rAHTAMH, MOCTPOeHHEIe W3 HUX B TA30BOM CIMeTeCHAM TeX We 
Ce bCKOXO3HUCTBEHHBIX PKUBOTHEIX. 

Tpy4HoO TOMKOBaTh HX 3HAaYeHMe Kak B MOPPONOrMyeCKOM, TAK H B @u3no- 
AOrMYeCKOM CMBICJIe. 

B 3aKiouvenne MHe xoTenoch Ob MpuBeCTH WaHHble HEKOTOPHIX COBpeMeH- 
HbIX UCCeLOBaTereil, UZyUAIOMMx NepudepHio BereTaTUBHON HepBHOM CUCTeEMH, 
MOCKOJbKY OHM B CBOMX padoTax KacaloTCA KNeTOK 2-ro THA Jjoren”A WM BBI- 
CKa3bibaloT 10 3TOMY BOIpOcy BeCbMa OPMrHHaIbHOe MHeHHe. 

fl umero B BMy Mperxye Bcero padotiH Meitaunra (Meyling, 1903, 1955) 
u Xa6onepo (Jabonero, 1952, 1955). Oru aBroph ONyOIMKOBAaIM HECKOIBKO 
erateil, KaCalolluxcA CTpoeHHA MepudepusecKol YacTH aBTOHOMHOH HepBHOUK 
cuctembt. [lo 1x MH@HHIO, aBTOHOMHaA HepBHaw CMCTeMa TocTpoeHa B KOHIILE- 
BOM oTHele H3 Tak HasbiBaemoil Nervenzellennetz, cocTOAmeH U3 UHTepCTUMN- 
aubuprx KaeTroKk HKaxanH uuu, Kak “x umMeHyet Meitnunr, 13 aBTOHOMHDIX 
HMHTePCTHUMAIbHBIX KeTOK. B nepBHOM UpHpose MHTEPCTUNMAIbHEIX KeTOK 
Hu Meituunr, wa XaOdoHepo He COMHEBAIOTCH. 

Bonpoc 06 wHTepcTunManbHEx KeTKAX HKaxauA — cTapbiM Mu CUOFKHEIM 
BOIpOC, KOTOPHii elle +KeT CBOeTO paspeeHAA, U A TyMalo, ATO noTpebyetcA 
elle MHOFO Tpya MH BpeMeHH, AIH TOTO UTOOKI Gomee HIM MeHee IpuOAM3UTbCA 
K MTOWHMAaHHIO IpHpogb HW PuUsnOTOTMYeCKOrO 3HAIeHHA VNTeEPCTHNMATbHbIX 
KaeroK Kaxasas. 

Mena 1MuHO COBepmenHO He yOeMMAN MOKAsaTeILCTBA Meiinunra u Xa6do- 
HepoO, IIpHBOMMbIe UMM B TOUb3y HEPBHOM UPMpOAb! HATEPCTHMMAIbHHIX Kle- 
Tok. CaMBIMM BeCKUMM OKazaTeIECTBaMN O40 On HamnuNe HeMpodub pusien 
H HUCCHEBCKO] BEPHHCTOCTH B WHTEPCTHMMUAIbHIX KIeTKAaX, HO 9TH NOJOKE- 
HHA Kak pa3 ABJIAIOTCA MAaNOOOOCHOBAHHEIMM Kak B TpyfaX CAMMX ABTOPOB, 
TaK HM B COOTBETCTBYlOWMeH WuTepaType. 

fl ne mory 3yeCb NOMpobHO OCTAHABIMBATECA Ha BAKHOU HW WPMNNVUNAb- 
Hoi WpoOseMe MHTCPCTHUHANbUBIX VelPOHOB, AIH STOTO HyAa ClelNalbuar 
cratpa. Ho weno pce B TOM, ¥TO MeiiuHr, TOUKYA MHTepCTHMMAaNbHbIe KIeTKU 
Kak nacTosIMe Hel pOHbI BereTAaTHBHOM HepBHOM CHCTeMBI, CuNTaeT, TO o0pa- 
30BaHHaH uMuU Nerveuzellennetz HaxOWNTCA B CHAWUTHaIbHOH CBA3M C KueT- 
xamu 2-ro Tuma JlorenA, UM oTCIofa jewaeTCH BbIBOA, YTO KileTKH 2-ro THDA 
JlorenA UpunayiekaT K DepudepuyeckoH HepBHON CeTu. Muenve Meiinunra 
paseiseTca mu Xabonepo. 

Meiimnur mu Xa6ovepo cuntTaioT, uTO KueTKM 2-ro Thua /lorensa ABIAIOTCA 
OOMUYNEIMH CUMUaTHuecKUMH KIeTKaMH. Memyy KueTKamu 2-ro Tuna Jlorei# 
WM WNTePCTHUNANHBIM KeTKAaMH HMeOTCA Depexogunie POpMHl. CumnatTnye- 
CkHe NocTranranonapue BONOKHA OKaHYMBalOTCA Ha KueTKax Z-ro THNA 
Tloren#, Tak Ke KaK HA KJCTOYHLIX deMeHTAX Depnud@epnyeckon ceTH, X ao- 
Hepo CyHTaeT, YTO KUeTKH 2-ro Tuna JoretAH MH MHTepCTMMMaIbube KieTKH 
oOpasyloT B feiicTBUTeIBHOCTH ONY CHCTeMy, B KOTOPOM Teja KAeTOK 2-TO 
Tula WpekcTaBJAIOT MECTO pelle UMNYABCOB, AOCTaBIAeMBX Nperanrsno- 
HapHbIMM BOLOKHAMM H OCeBLIMM IWAIMHApaMu KseTOK 1-ro THuA. 

VUutepecuo, ut0 aBTophl, ewalonime CTOb CepbesHble BHIBO[HI, NOAPHBAaw- 
Tie OCHOBLI COBpeMeHHOrO HOHUMAHMA CTPpOeHUA aBTOHOMHOL HepBHONW CH- 
CTEMBI, a CleWOBaTeMbHO, WU *yHKUMM ee, OYeHb MHOFO LMMyT 06 MHTepCcTH- 
Walbublx KueTKaxX U GoraTO WAMCTPUpylT sTy yacTh paOoTH, HO KOTA 
feu0 AOXOANT WO KueTOK 2-ro Tha JloreiH, TO OllycKaeTcA OonbWMAN MOpOoc - 
ruyveckad HM PusHONOrNYeCKaA ANTepaTypa, UMewMlaAcA B HacTOALIee BpemA 
NO NOBOLY pelenTOpHEx HelipOHOB B aBTOHOMHOil HepBHOM CHCcTeMe M HO NO- 
BOY KOHMeNHMM MeCTHOH pedieKTOpHOH Ayru, KoTOpaA Monywnsa MOpdo.10- 
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riveckoe OOOCHOBaHHe, MOMKpelIAWMee BHBOAH PUu3M0N0r0B 0 Tak Ha3Hi- 
BaeMEIX Mepudepuyeckux peduexcax (Coxosnun, 1877; Pasenxos, 1926; 
Cepruescxui, 1955, u gp.). 

AH Toro uToOnI TakuM OOpa30M TONKOBaTh 3HayeHMe KeTOR 2-ro TuMAa 
/lorena, Mue KamkeTcd, tpeOyetca Gomee yOenuTenbHEIit MOposornyeckul 
MaTepUas, YeM 3TO HMeeT MecTO y aBTopos. IIpuBogumble aBTOopaMa MUKpo- 
PoTorpaMMEL VM PHCYHKM MadOBpa3yMUTebHM, MW Ha OCHOBe MX PHCKOBaHHO 
AelaTh 3akOVeHHe O HEPBHOM Mpupose MHTEPCTHIMAIbHO! KIeTKH, 0 CBHBM 


BEAMS” 


RAP STS 





Puc. 7. Kactka 2-ro tuna Jlorena u HHTepcTHUMaIbHad KIeTKa W3 
TOUKOPO KHUWeYHIKa KOUKH. Ilepepesan fn. hypogastricus. Metune- 
HOBan cuHb. M. MBMW-1, 06. 40, ox. 10. 


ee C KieTKamu 2-ro Tuna Jlorens, tem 6ouee, aro Xa6oHepo CTpouT CBOH BEI- 
BOAR! Ha Upelapatax WAMesola, rye kKueTKH 2-ro Tuna Jlorena, ecam u BCTpe- 
“WalOTCAH, TO B OYeHb PeAKHX CyyaAx. 

Kak u3pectuo, b. VM. JlaBpeHTbes oTpuijaeT Hanuune KneTOK 2-ro TULA 
B WMujesone. Pacyaku Xabonepo mena He yOequau B TOM, 4TO OHH TaM CyulecT- 
BYIOT. ITH PUCYHKM Tak Jaleku OT OOHUHOTO Hamero WpeyqcTaBleHun 0 Popme 
M CTpyKType KieTOK 2-ro THUa, 4TO A OTHOMYCb K HUM C GONBIIMM CKeIIcHCOM. 

Henp3A pematb Takoil CHOMHEI BOMpOC, He UMeH B pykax 601bm0ro mMop- 
ouorH4eckoro MaTepHasia HU B OcobeHHOCTH CPpaBHUTeIbHO-MOpPouOrHuyeckoro 
MaTepHasla, KOTOPHM JaeT BO3MO7KHOCTh IpaBubHee NOMOKTH K TOIKOBAHMIO 
AOreteBCKUX KIeTOK. CpaBHMTeAbHO-rucTONOrM@eckMil MaTepuan He NOsBOMAeT 
COrmacuTbcaA ¢ MHeHweM Meifiaunra u XaGonepo, upucoequnAwmux KeTKH 

“PO Tima K CeTH HHTePCTHUMAIbHEX KICTOK, HEPBHY!O NpUposy KOTOPHX OHH 
CTpeMATCA OKA8aTb, KAK MHe KavKeTCA, HeyWa4Ho. 

JKCHepMMeCHTaAIbHbe Ke pabotn Bb. VM. JlaBpeHTbeBa HM Ka3aHCKMUX FUCTO- 
JOrTOB ITpOAeMOHCTPHpPOBaIM, TO HATePCTHMMaNbHble KMeTKM ABIAIOTCA 
JUBAHHOBCKMMM 3JeMeHTaMM, KOTOPHe, COCAMHAACh B CHHUMTUM, ObpasywrT 
IPOBOAMUN UyTb Ik HeEPBHLIX BOMOKOH KOHEYHOLO 3BeHa BereTaTUBHOlt HepB- 
HOM cuctembl. B onmntrax c nepepesKor TOMIPeCBHEIX HEPBOB 4aCTbh HePBHHX 
BOTOKOH, MpOXOMAINUX B INBAHHOBCKOM CHHIMTHU, UCHHITEIBACT ABHYIO Jere- 
Hepanuio. Ty se camyto KapTuny nonyunaa E. K. Uneaxosa (1939) B cepaie 
1ocmre MepepeskH CHMMaTHYeCKUX HEPBOB. ITH OUKITH ABIAIOTCA NOCTaTOUHO 
VvOeHUTCAbHLIM OKa3aTeIBCTBOM, 4TO ONMCAHHEIe aBTOpaMH B UpoTronnasme 
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uo puIAApHEIe OO pas0BaHHA HEIb3A IPMHMMaTh 3a HelipopmuoOpuIIH, a HyKHO 
‘TOKOBATh Kak HePBHBI€ BONOKHA, Kak aKCOHH. 

OcHOBHIBaHCh Ha CBO@M CDPaBHMTebHO-ruCTONOrM4yecKOM MaTepHMase, A 
MOry OTHECTH KieTKH 2-ro THIa TOUIbKO K peleNTOpHEIM HelpoOHaM, KOTODpHIe 
BXOJAT Kak adepeHTHOe 3BeHO B COCTaB MecTHOHM pedieKTopHon pyru. He- 
COMHeEHHO, 4TO B BTOM OOacTH HeoOOxOAMMHI aNbHeMmMue FACTONOrTMyeCKHe 
MCCIeOBaHHA, KaK OHH HeOOXOAMMEI HU ANA OoONee ACHOTO pexcTaB.eHHA 
0 MOPPONOrHH HM PU3SHONOrHM WHTepCTMIWAIbHBIX KieTOK HKaxaga. 

B nocneyqnee BpeMA B CBA3M C NOABHeHHeM paOor Mettnuura Hn Xabonepo 
A MHOTO 3aHMMaJICA MOPMOMOrHei WHTEPCTHMMANIbHEIX KNeTOK Haxana 
IPMMeHHI HeCKObKO MeTOMOB HeBpPOrucTONorMueckux UccueyqoBannu. Han- 
Oonee ACHHIX pesyIbTAaTOB A WocTur C MeTOZOM MeTHIeHOBOM CHHM MA bup- 
moscKoro—I'poc. Ha mpetapatax, NOMyueHHbIX MeTOOM MeTHIeCHOBOM CHHH, 
OUeHb 4aCTO OKpalINBaNWCh OJHOBPeMeHHO HHTePCTHUMANbHHe KACTKH H 
KaeTKH 2-ro Tuna JtoremaA. ITO OOCTOHTeENLCTBO FaNO BO3MO*KHOCTh IpOus- 
BeCTH CpaBHUTeIbHy!O OleHKy Mx MOpdomormyeckux oTuMaMH. Ha puc. 7, 
Cle@iaHHOM C OMHOTO pellapaTa, MO*KHO pa3JIM4HTb OMHOBPeMeHHO HMHTep- 
CTHIMaNIbHylO KieTKY WM kKueTKY 2-ro Tuna JlorenaA, roe UpH WepBoM B3ruAye 


BUHa BCA pa3sHuta B UX CTpoeHuu. MophonormyeckH — 9TO ABe COBepmeHHO 
pa3IMuHbe CTpyKTypH. 
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AKANTEMUA HAYK CCCP 
TPY]bI AHCTUTYTA OM3UNOJIOPUM um. HW. TM, WABJIOBA, t. VIIT, 1959 


O CTPOEHMM AMMEPENTHBIX CIJIETEHUU 
B CEPIQE GEIOBERA WM SRUBOTHbIX 


A. 4. XABAPOBA 
(Jlabopatopia Mopdosorun. daBeqyiomuu — H. I. Kosocos) 


VissectHo, 4TO BO3HHKHOBeHMe CepyeuHHx pedmekcos oOycroBluBaeTcA 
Halwuvem B cTeHKe cepiaa addepenTHHx Mpwoopos. Urobst noxoutTH K O- 
HMMAaHHiO POH 3THX OOpaz0BaHHit B MeXAHM3mMe pePAeKTOpHOrO akTa, Heob- 
XOHMO HMeTb IIpefcTtaBieHve He TOIbKO 06 HX MOpoOrMu, HO u OO UCTOTF- 
HHKaX HX IpOMCXOoReHHA, PaBHO Kak M O XOfe HEPBHHIX BOMOKOH B CaMOM 
cepmie. 

UAsyyanocs cepaue uenopeka (40 carydaes) HW *KMBOTHBIX — KOMeK HM KO3- 
aat (65 naOmonenui). J[naA BHIACHeHHA pupoaH addepentunx cuserenuit 
yY KUBOTHEIX IPOM3BORMach OMHOCTOPOHHAA Depepeska Ouysmawmux Hep- 
BOB Ha mee (IpaBoro uu weBoro — B 38 Ciy4yaAx) HM WBycTOpoHHee yaneHue 
CIMHHOMO3rOBHIX y3n0B (C,—T,., —B 27 emyaaxsx). Tlocreonepannonnue 
CpOKH HabsopenHi KOMeOanHch oT 24 yacos Ao 6 cyto. Asyyanucs npescep- 
MA, Me*KMpeqcepanand Meperopoyka MU wKeayqouKH. Matepnan duncuposaca 
B 12%-m HelitpambHom dopmamMue U oOpabaTHBanca To mMetony Bunbmos- 
cKoro—T poc. 

B pesyibTaTe W3y4eHMA YTHCTOUOTHYeCKHX MpelapaTos ycTaHoBsleHO, 
YuTO B cepaye yenoBneKka adpepeuTHHle SKCTPakapAMalbuble HepBH OOpa3syiorT 
addepeutnoe conetenne. ADdepeHTHHe HEPBHEle BOTOKHAa, BCTYad B Cepaie, 
HOAb3YIOTCA TEM 2KC MPOBORAMUM WIBAHHOBCKMM HyTeM, 4TO HM BereTaTHBHbe 
HePBHble BOJOKHa, H HMeIOT B HEM NapadeIbHbii Xxoj. 

Oka3an0cb, ITO paHHee BLIABIEHHe U NOBLIMIeCHHaA APreHTOMUAUA ABILAIOTCA 
OCOOHM CBOMCTBOM, Ipicymum adpepenxTHbIM HePBHLIM BOMOKHAM, OcobenHo 
pesKO 9TO CBOMCTBO IpOABIAeTCA B 39KCHeEPMMeHTe pu Hepepeske CooTBeTCcT- 
ByfONIHX HepBoB. BaarowqapA BTOMY HaM yaNOCb U3y4UTh He TONbKO OTHEIb- 
He addepedTHble BOMOKHa, HO OMHOBPeMeHHO HaOmIOAaTh UM OTAMNDhepenngH- 
posaTh adpepeHTHoe HepBHoe CIeTeHHe, MMerollee MeCTO BCepame aesoBeka. 

B murepatype O HacToxAmero BpeMeHH OTCYTCTBYIOT MOpdomormueckHe 
JaHHbe O KAYeCTBEHHOM pa3IM4HH HEPBHHX BOMOKOH cepyeqHHx coumetrenni 
yelobeka. ITO MONOHKeHHe OODACHACTCA TeM, ITO FO CHX MOp He CyuecTBO- 
Ballo HaweKHOrO MOPHOMOFMYeECKOTO KPATePHA, MOSBONAMero OTIMGATh HepB- 
Ube BOOKHa OHOTO 3HaYeHHA OT HEPBHEIX BOJIOKOH Apyroro 3HaueHnnA. JInmb 
TOIbKO B TOCNeq—Hee BPeEMA HAKAMIUBAIOTCA TaHHble, MO3SBONAIOMMe, He IpA- 
Oberan K 9KCHUePUMeRTY, OTAUPPepenHuApoBaThb ampepenTHHe HEPBHbIe BOMOKHA 
OT BereTaTHBHEIX. 

Mer umMeem B BUY yee yKasaHHoe CBOMCTBO addepeuyTHHIX BONOKOH pu 
UMUperHaguu Kano MOrmomaTh as0THOKMcOe cepebpo u 6marogqapA aTOMY 
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BHIKpalMBaTBCA OcobeHHO uHTeHcCUBHO (Nonidez, 1939: Actpuucnai, 1941: 
Koxocos, 1957). Honuyen ne 6e3 ocnopanua craBur 3TY OCOOCHHOCTH B CBABb 
C OCOOHM XUMH¥eCKMM COCTAaBOM adepeHTHHIX BOOKOH. 

Hamu ycranospseno, ur0 adepeuTHoe cumerenne B cepyle wenoneka oT- 
TH4aAeTCH OT BereTATHBHOTO CILWIeTeHMA CTeNeHbIO UMUpernanuy oOpasyromux 
ero adepeHTHEIX BONOKOH WH CBOMM CTpoeHHem. 

MuoroxpatHoe sBeTBieHHe TOUCTHX MAKOTHEIX adepeHTHEIX HePBHEIX 
BOTOKOH, HX HHTCHCHBHAA UMIIperHauA feTawT pesko OTNMIHEIM adepentT— 





Puc. 1. Cpenunii yuacrox apepentTuHoro [cuseTeHuA B dHAOKapse Upasoro 
upeycepina aweoBeka. BirabmoscKni—Ipoc; M. Kpay3s—Baym; 06. 3, ox. 6. 


Hoe CilleTeHHe OT PAQOM Je#Kalux He BeTBAMNXCA, OnenHO UM perHv poBpan- 
HDIX BOJOKOH BereTaTHBHOTO CllneTeHHA. OHOBpemMeHHO HaMit ycTaHOBIeHO, 
4TO HavaibHbli HW cpequnii yyacrku admepeuruoro cunmerenuA pactoro xen 
B CTBOWAX BereTaTMBHOTO Cepfeuloro CHeTeHHA, KOHCUHE yyacTOK TeKUT 
o6ocobnenno oT Hero. Ilepsitii mpenctananer coboit apdepeHTHHe BONOKHA 
IKCTPakapPUAaIbHBIX HEPBOB, BTOPOI — cucTemMy ux BeTBIeEHU Ha BTOPHUHAHe 
H TpeTMyHbie adepentune BooKHa. Tpetuii yuacTroK sABIAeTCH KOTeTHEM 
OTHEJIOM COICTCHHA WM CBA3AH C addepeHTHLIMM OKOHYAHUAMH. 

Adgepentune BomoKHa B YKa3saHHbIX OTZeNax addepenHTHoro cuneTenuar 
UpelcTaBIenb pasmmuno. B HayanbHOM oTyeuze OHM penctapanior coboit 
HCBCTBANIMECH TONCTHE MHCIMHOBLE BOJOKHa, WMaMeTp KOTOPEIX panpeo 8— 
10 muxponam. OTH BonoKHa He aHACTOMO3HpPyloT C TpOxoyAMMMU panom 
C HMMM BereTaTHBHEIMY HePBHIMM BOnOKHaMN. II ponommanch B snukKapavalp- 
HOM HepBHOM CiileTeHuu (cpejHuit oryen, puc. 1), adepeHTHbie HepBHEe 
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BOJOKHA HeEOAHOKPaTHO BeTBATCA TO xOJy MW B MeCTAX pacxOMNeHMA BereTa- 
TUBHEIX CTBOJIOB, UpH4yeM OOpasyIOTCA BETBH, HAYEM He OTINYAIOMIMECA OT PON0- 
HawaJIbHOTO BOJOKHAa. ITH BOMOKHA pacipocTpaHAIOTCA BMeCTe C BereTaTHB- 
HbIM CILIeCTeCHHEM TO pa3JIM4HbIM CIIOAM MU OTAeIaM Cepala, BKIIOGaA WM Key- 
OUKM, a 38ATeCM BEIXOAT H3 CTBOUOB B OKpyKalollyl WX TKAaHb H OOpasyioT 
B Hel KOHIeBOM OTe. 

HKonyenow OTe mesKUT CBOOOTHO B MHHEpBUpyemodu TKAHH. Ox 1u60 upeq- 
CTaBICH OTJCIbHHMH OKOHYAHVAMH, PAaBHOMePHO paciOJOxKeHHBIMM B TKAHL, 





Puc. 2. Honmesoil yaacroK addepevuTHoro CilieTeHHA B 3HJOKapse Wpasoro 
pescepxuaA uwetopeka. buspiiospcKkuu—Cpoc; MBV-1, 06. 8, ok. 17. 


mH60 o6pas3yeT B OpeyeneHHbIX MeCTaX MaCCHBHBIe UX CKONMeHUA — pe- 
Wentopube noua. PenenropHoe Mose cocTOMT 43 MHOTOKpaTHO BeTBAMIMXCA 
MW NepekpemuBalomuxcA mMexKTy cobom ToncTHx addepentHEx BOJOKOH A 
MACChI OMHOTHMHBIX MCJIKUX OKOHYAHUM. OKOHYAHHA 3TH CBA3aAHBI C addepent- 
HHIMU BOJIOKHAMI! KOPOTKUMM Ge3MAKOTHBIMHM KONNAaTeparAMI W WpexcTaBMAIoT 
coOol KOMMakTHbIe KycTHKH. Ux mMHorowicneHHbie KOPOTKHe TEPMNHATbHbIe 
BCTOUKH JemaT ONM3KO Wpyr K ApPyry MU OMMeTaloT CBROUMM KOHHEBEIMM WracTHH- 
KaMH Apa Tak Ha3sbIBAeMBIX CNeWUaIbHbIX KICTOK, ABJIAIOIUXCA HeOTbeMJe- 
MOll COCTaBHOM YaCTbIO VTOTO BUAa OKOHYAHMH. B cunerenuu oKonyanHna 
MHOTOUNCICHHET, MECTAMM OW Je7KaT BINOTHYIO Apyr K Apyry "i Nepenseta- 
OTCH CBOMMH TepMHNauAMH (puc. 2). 

Ilo mepe BbIxooweHua addepeHTHEIX BOJIOKOH 3 pelelTOpHOrTO NOAA 
yialeHuvA OT HeTO KpaH pellenTOpHOrO NOMA paspbIXNAIOTCA, KOHTYP AX CTa- 
HOBHTCH MeHee ueTKHM. AddepeHTHEIe OKOHYAHMA 3ecb, 3a Mpeyenamu pe- 
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(eiTOPHOTO TOA, JeKaT 3HAYHTeEIbHO petKe, HM MHOTMe M3 HAX He CBA3aHbI 
C€ BOJOKHAMU perenTopHoro MOUTH. 


AddepeHtHoe ciuierenwe oOHaApy?KeHO BO BCeX COAX M OTIeuax wenOBe- 
geckoro cepfia. [Ipu stom Gomee HOTHO OHO UpociemRenHo B IIMKapse U IHO- 
Kapwe HM MeHee NOHO B MMOKapgze. B KarkKOM CHOe yKa3aHHoe CueTeHue 
pacipenetaetca Ooee WIM MeHee paBHOMepHO, HO OONbmlaA rycToTa ero Co- 
OTBETCTBYeT HepBHO-y310BLIM TomamM BopoOsespa. Ham yyanoch BEIACHHUTS, 
"UTO HaMOOMbIMeH MOMNLHOCTH UYBCTBUTebHOe CHeTeHMe, Aa BMeCTe C HUM H pe- 
ICTOpHbie NOMA, WocTuraer B OOacTH Tepewque-BpepxHell, mMepemue-GoKonou 
H 3A]HeH CTCHOK MpaBoro IpeqcepyquA, B YCTbAX BepxXHell MH HUMKHeM IOJIBIX 
BeH, 3aj[He-OOKOBOM CTeHKH eBoro WpeacepyuA, B MeCTax, OKpy?Kalomux 
evOUHbIe BEHH, HM B MexKMpencepsqHon NeperopogKe. Ilo mHennio OO1bMIMHCTBA 
uccleqoBaTelel, 3feCb HAaXOWATCAH OCOOHe pedeKCOTeHHbIe 30HLI, Hrparonyue 
HI@MAaOBasKHYIO POJlb B BO3HHKHOBeHHM cepyeunbIx pedaexcos (Nonidez, 
1939; Honaro-Cadypos, 1949; Uepsosa, 1950; Kyapuanosn, 1950, 1954; Xa6ba- 
popa, 1952; HKucemena, 1955). 

M3 avaiu3a WMtepaTypHblX TaHHLIX ACHO, ITO HCCHefOBAaTeMU, MOCBATUB- 
WiHe CBOU TpyAb UsyyeHuIO adepeHTHOlt MHHeEPBANUH cepAla, ONMCAAM TOAbKO 
TpeTHH — KOHWeBOM yaacTOK addepeHTHOrO ClMeTeHHA cepata, c ero HepB- 
HbIMM BOJOKHAaMM HW KOHMeEBLIMM IpHvoopaMu. JTOT yaacTOK NOAYIUNT pasiwM4HEle 
Ha3BaHuA, B 3ABUCIIMOCTH O TOrO, HACKONbKO HWOMHO ero yaBanocb HaOi0MaTb. 
Hounesoli yuyactok adepedTHOro CIeTeHHA, BEIABJICHHBI Gomee WM MeHee 
IIOJIHO HEKOTOPEHIMHU M3 ABTOPOB, Ha3bipaeTcA abe peHTHEIM ClLIeTeHMeM Cepia; 
JIPyruMW OH MMeHYeTCA PeIeEITOPHEIM MOJeEM; TPpeTbU, MOMYYABMMC ero MeHee 
HOIHO, OUMCHBAaIOT ero Kak OTAeNbHbIe adhepestuHle oKOHMAHUA (Tumodecs, 
1896; Jlorenp, 1898; JIlappentbes, 1929; [Ineaxopa, 1940; Berpomaes, 1940; 
IIposopospa, 1953; Kucenepa, 1955, mu ap.). Hauanpupit u cpequuit yuacTKH 
apdepeHTHoro CWeTeHUA Cepia yweoBeKa COBEPIICHHO BHIMasH U3 NOWA 
3PCHUA UCCIexOBaTelel HW OCTAaINCh WO cHx Nop He u3syyeHHHImMu. Tloatomy 
He AcHa Oba CBA3b adPepeuTHLIX IKCTPAaKAPAUANSHLIX HEPBOB C KONTEBLIMU 


apdepeHTHLIMU MpHoopaMu M B3alMOOTHOMeHMe aPCpeHTHbIX HEPBIHIX BOJO- 
KOH C BereTaTHBHBIMA HePBHBIMM BOJLOKHAaMI. 


B CBA3H C H3JI07KCHHBIM MOMKIO OTMETHTb, uTO OOHAPyKeHHOe HaMU ad- 
mepeHTHoe ClimeTeHve B Cepyle uwesOBeKa ABJAeETCAH HOBKIM JOMNOTHeCHMeM 
K H3BeCTHEIM yeKe TaHHbIM 00 addepeHTHOK MHHepBarun cepa. Baxno, uTO 
u3 oOnmero cepfeqdHoro CHueTeHHUA yalOCb BHIJeMMTh uwNCTO addepentHoe 
ciuleTenhe M MOKa3aTb pasHUully B ero CTPOCHHM B CpaBHeHHM © BereTaTHBHLIM 
CepCuHbIM CiuereHieM. OHOBpeMeHHO BTOT MakT JaeT OTBeET Ha BOTIPOC 
O TOM, Kak OODHCHUTh HECOOTBETCTBHe TOMMMHH FYBCTBUTEbHDIX ZJKCTpPa- 
KapAWaIbHHIX HeEPBOB (OTHOCHTeIbHO TOHKUX) © OrpOMHOM Maccoll 4yBCTBH- 
TCJIbHBIX OKOHYAHHM, HaOWIoqaeMbIx B CepyeuHO cTenKe. Ilomyuenubie jaH- 
ible YyKa3biBaloT Ha TO, 4TO KammKpoe addepentTHoe BONOKHO, Mpumepmee 
B cepale, We 3aKaHawBaeTCA OJHUM KOHDeBHIM allliapaToM, a CBOMMM MHOro- 
YHCICHNLIMH BeTBIICHHAMM OOpa3syeT CIO*KHYIO CHCTeMy BeTBe C OObIIUM 
YHCIOM KOHIeCBELX mpHoOopos. Takum o6pa30m, Karkqoe pasBeTBIIeHHOe BO- 
JOKHO adepeHTHOrO CIeTeHHA MpexctaBrAer Cobo MOAUBAAeHTHHIM peen- 
TOP, OOcyKUBAeCT 3BHAYHTEIIbHYIO TePppuTOpIO MW CcHadOmaeT ee pas IMIHEe 
TKAHH CBOMMH KOHIeBHIMM alliapataMn, 

TlonupaneuTHble penenTOpHble OKOHYAHMA B ceplle ONMCaHLI pa3sJIM4uHbIMM 
apTOpamMuw (Brtponaes, 1940; [lneukosa, 1940; Uepsona, 1950; Xa6aposa, 
1952; Kucenespa, 1955), Tak xe KAK MHOrHMNM NccreqOBATeAMH OHM ONMCAaHE! 
RB Apyrux opranax. H. I’. Konocos mpuyaer stomy dakty Oompuioe 3HayeHne 
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UM, Ha Halll B3PIAL, He 6e3 OCHOBAHMA C4MTaeT NOUMBAeCHTHHe OKOHIAHHA eC 
He CHMHCTBEHHOM, TO WIMpOKO pacipocTpakeHHO PopmMol UHnHepBaIlAN. 

B cBA3u C DTHM OYeBHAHO, YTO TOTMBAIeHTHAaH MOpMa 4YyBCTBUTeIbHbIX 
OKOHYAHH MMeeT KONOCCaTbHOe BHaYeHHe B U3HONOrMYeCKUX peakKOMAX 
M, Hy#KHO WOMaraTb, UrpaeT HeMalyi0 pOb B STUX Mpomeccax. B orHomenuu 
USHONOrH4eCKOrO 3HayeHHA ykKasaHHbIX CTpyKTyp OMpefeweHHO CKa3zaTb 
YTO-IM60 TpyqHo. Tem He MeHee MEI C NOAHOM ONpefeMeHHOCTbIO MO?KeM 3a- 
KIIOUMTb, 4TO HMILYIbCH, WOTyYeHHbIe MHOTOUHCICHHEIMH adPepeHTHIMH 
OKOHYAHHAMU JaHHOrO BOAOKHA MO MHOFUM ero BETBHM, HOCTyHWaMwT B OHO 
adpdepeHTHOe BOJOKHO HM yKe 10 HEMY IWeCHTPOCTPeMUTeCIbBHO CeAYIOT B CO- 
CTaBe 4YBCTBUTeMbHOrO cepfeyHorO HepBa. HecomMHeHHO H TO, 4TO KOHTe- 
BhI€ allapaThl MOWMBaUeHTHOTO OKOHYaAHMA HecyT B adepeHTHOe BOMOKHO 
pa3sIMUHble UMMYIbCL, HOTyIeHHbe UMM OT PasIM4HbIX TKaHeH. B oTHOMeIMM 
qeTasei PH3M0N0rMM yKasaHHbIx CTpykTyp MHTepecHo O10 On UpuderuyTb 
K CiCHMaIbHbIM PU3HOMOTHYeCKHM UCCHe_OBAHUAM. 

Hapagy c OMMCaHHbIMH BEIDIe KOMMAKTHEIMM OKOHYAHHAMH B Cepfie wes0- 
Beka BCTpeyaloTcd WUPPy3supe oKonYaHUA. J Udhy3uble OKOHYAHHA He CBA3ZAHDI 
C BLIMIeCOUMCAHHEIMM pelleHTOPHLIMU HONAMH, XOTA BCTPeyalOTCA B TeX 7KEe COAX 
HW oTWenax cepa (ocoGeHHO B COCAMHUTeIbHOM TkKaHM MocreqBUx), 4TO U 
KOMMAaKTHbIe OKOHYAHUMA. J/Iuddysnble OKOHYAHMA pacwoOuaralworcA B TKaHl 
paBHOMepHO, He OOpa3yior cKonNeHM — none. Ilpoucxogat aT okOHGAHNA 
OT TOHKUX MH@UMHOBLX HEPBHDIX BONOKOH, TOMMMHa KOTOPHX paBHa 4—4.0 
MuKponaM. I[punogamee BOMOKHO, OOpasylollee OKOHYAHMe, CKYHO BeTBUTCA, 
BOSHUKAIOT JIMHHEIe TEPMUHAIbHble BETBU, KOTOPLe 3aKAHYUBAIOTCA HeKHeH- 
IMM KOMeuKaMH. Honeaku mematT CBOOORHO B MHHEpBUpyemol TKAHH. B oT- 
HM4Me OT KOMMAKTHHX JUPpy3sHbe OKOHYHUA 3aHWMalwT OOMIIpiyo TeppH- 
TOPHIO. 

ConocraBIAA DONyyeHHie HaMM MakTH B OTHOWeHHM JFUDDy3HbIX OKON- 
4qaHUii C WMTepaTy PHIM JAHHbIMH, MBI JOIVKHE CKasaTb, ITO WoceqHMe HabW- 
nanucn A. Al. Xa6aponon (1952) uw A. OD. Kucenesoit (1955) B cepyie uenoneka 
WU OTMeYCHLI UMM WI BCeX CIOeB CepheuHON CTeHKH. 

M3 cpaBHureibHO-rucTOMOTM4yeCKUX HW OHTOreHeTHYeCKUX UCCeqOBAaHuM 
0 CTpoeHuM adbepeHTHHX OKOHYAHML BEITeKaeT BEIBOJ O TOM, 4TO AUPy3- 
HbI€ OKOHUAHMA ABIAIOTCA HavOonee paHHUMM B PUIOTeHeETHYeECKOM OTHOIMIe- 
HIM H Menee AuddhepeHMpoBaHHLIMUM OOpasOBaHHAMH B CpaBHell C KOMIAKT- 
HLIMH OKOHaaHHAMM. KomiakTHble OKOHYAaHMH (KyCTUKY, KiyOOuKH) MOAB- 
IAHIOTCH B C*uUNOreHese DO3sqHee AuUPPy3HHX OKOHGAHUM MN NpescTaBIAwWTCA 
Gonee THdpepeHUpoBaHHbIMH, 4emM UepBHle. JLudhepenpoBka KOMHAKTHDIX 
OKOHYaAHHM MeT DO TyTH yCNORHEHHA B OpraHusayMM caMoro OKOHYAHHA 
(MHOTOKpaTHOCTh BeTBICHHH, NOABNEHHe KOHNCBHIX NIACTHHOK, CneWWabHbIx 
KeTOK), YMCHbIICHHA UAOMaqu, 3aHuMaeMOli OKOHYAHMeM, HM WprobperenuA 
Gouzee TOUHOM NoKanusanuu obOnacTH pasypaxenua (IloGeqonocnes, 1901, 
1955; Munoxun, 1953, 1956; Homocosa, 1953; JImpeu, 1957). Pasnuune B cTrpoe- 
HUH ANdPy3sHbxX HW KOMMAKTHHX OKOHYAHUL UYBCTBUTeIbHEIX alllapaTOB 
B Cepae welOBeKa WaBOAUT Ha MBICIb O pasWGHOM UX MpoucxomfeHuH. ITO 
WpeqloronKenve OKa3bIBaeTCH TeM OOee BeEPOATHHIM, 4TO YBCTBUTeIbHAaA 
UNHepBanHA Cepia OCYMeCTBIAeCTCA 3a CUCT JBYX HCTOUNHHKOB: C OFHOM CTO- 
PpOHBI — 3a CUeT J[CH/[PUTOB YYBCTBUTeCAbHEIX KeTOK g. jugulare u g. nodosum, 
Cc pyroit — 3a cueT TeHAPNTOB CUMHANIbHEIX y30B COOTBETCTBYIOMIMX Ccer- 
MCHTOB CIIMHIHOrO MoOa3ra. 

JIKCHEPUMCHTAIbHBIMH HCCIeOBAHUAMM, WpOBeXeHHBIMH HaMW Ha +KUBOT- 
HBIX, BLIACHeHO, 4TO AMpy3sHble HEPBHbIe OKOHYAHUA UpHHaMexKaT CIUHAJIb- 
HEIM ad®epeHTHLIM MpOBORHMKaM. HOMMaKTHLIe OKOHYAHHA HMeIOT ABOAKOe 
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Mpoucxonjyenue. Ona yacTh HX UpunaqwexuT TakKe CUMHAIbHBIM apde- 
PeHTHDIM TIPOBOAHMKaM, [ApyradA MMeeT OynbOapHoe Mpouncxompenne, 
JKCHCPIMCHTAIBUBUL AHAIN3S HEPBHBIX CIIeTeHHH CepAla 3KUBOTHEIX NO;- 
TREPAHA NOANOCTHIO HamW HaOsONeHNA OTHOCHTeIbHO NasuunA B cepyue 
weNoBeKA adhepentHoro cuuetenuad. B cepyme *UBOTHEIX OOnapyKeIbT ad- 
(epentnbie NepBHEIe ciweTeHHA, KOTOpEE ereHepnpopaln pw nepepese 
COOTRETCTBVIOIMNX IKCTPAKaApANANbHEIX HepBOB. Beracneno, 4TO OHO M3 COwe- 
TEN IpuHaqIekNT GBCTBUTeEIBHEIM BOMOKHAaM OynbOapHoro THMAa, apyrne 





Pic. 3. Jerenecpalux# KoHUcBOrO yyacTKa apepenTHoro cuomeTeuMA 

OY.1bOapHOrO Tua B IBAOKapyle Aeworo MpeycepAuA KOMIK Yepes 

72 uaca Mocue Mepepesku mpasoro 6ayaxpaionicro nepsa. Buap- 
moBpcKnHi— Cpoc. 


ABa BOSHMKAWT 3a CueT a*@iepeHTHEIX BOMOKOH CHNMaIbHOTO THTa. Yra- 
3AaHHbIe CiieTeHMA UMeIOT MHOTO OODIMX uepT B CBOCM CTpoeHMNM, TOUHO 
Tak *Ke OOHAPyKNBaloT OOO CXOACTBO C adepeHTibIM claeTeHHeM, BEI- 
ABJICHHBIM HaMH B Cepaile uenzopeka. 

OOmuM B cTpOeHHU addepenTHX CleTeHUH Cepia weOBeKA MU HKUBOTHBIX 
ABJIAIOTCH: BO-NepBLIX — xapakTep B3aMMOOTHOMeHNA adPepenTHBIx ciuse- 
TEHHH C BereTAaTHBHBIM CIMeTeHHeM, KOTOPHIM adepeHTHIe BONOKHA Nodb- 
3YIOTCA Kak NPOBOAMIMM IyTeM [IH CBOero paclpocTpanenHA 10 pasNM4HbIM 
oO6sacTAM Cepia; BO-BTOpHX — o6oco6meHHOCTH KONTIeEBOTO alllapata ad- 
(PepCHTHBIX CIeTeHUM OT BereTaTHBHOTO CIWeTeHuA; B-TpeTbuX—aHaOrMA 
B TONOTpamun addepenHTHLx cuneTeHHit HM OKOHYAHNE. 

Hapany c olpefeneHHbim CXOACTBOM B CTpoeHMM cuaeTeHHit HeETpyMHo 
OTMETUTh Il CYMECTBEHHY!IO pasHlly, OcoOecHHO MesKAYy adbdepeHTHBIMH cie- 
TEHHAMM B Cepyie *uBOTHHX. IIpesye Bcero OHa 3akIOUaeTCA B TOM, 4TO 
apdepenTuble CNAeTeHHA %KUBOTHHIX OOpa3yloTCA pa3nnunbiMu addepenr- 
nbimn neppama. Addepentuoe cnuetenue Oynb6apnoro tuna o6pa30BaHo 
PasbeTBIeHHeM B cepye FeEHAPUTOB HepBnBIX KNeTOK g. jugulare mu g. nodo- 
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Puc. 4. [lerenepauusn HepBHEIX BONOKOH KOHIeBOro yyacTKka 1-ro 

apepeHTHOTO CNIeTeHHA CIMHAIbHOTO THIaB dHOKapse Mmpaporo 

mpefcephuA KOWKI yepes 45 qacoB Nocwe yfanenua 3—5 nap rpyn- 
HbIX COWMHHOMOSFOBHX y30B. bunpmosckuu—Tpoc. 





Pue. 5. Jlerenepalliit 4yBCTBUTCIbHEIX OKOHYAHHH KOHMeBOrO yuacTKa 

{-ro apepenTHoro cHaeTCHHA CONHANLHOLO THNAa B BAROKapse Meporo 

mpefcepAuA KOWIKH yepe3 45 yacoB NocHe yRanenua 3—5 ap rpyy- 
HBIX CMIMMTHOMO3TOBLIX y30B. buazpurosckuii—Ipoc. 
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suM, ad@epeuTuble CUMCTCHNA CHHAHAMIbBHOTO THA BOBHUKAIOT 3a CUeT NeHEpU- 
TOB CHINTHOMO3rOBBIX KieTOK 8-ro WeiiHoro HW WepBbXx mecTH Hap rpy{HMx 
CerMCHTOB CUMuHHOTO Mosra. [pu nepepesKe OnyKatoMuMx HepBOR jereHepi- 
pyeT ofHO ciimercuue — addepenTHoe ciuctenue OyubOapHoro TuMa (puc. 3). 
IIpu yqanenuH COOTBeTCTBYIONUX CIMHHOMOBPOBBIX y3JI0B (C,—T,_,) ua6.10- 
WactcH MereHepalWA AByX CHMHAIbHBIX adepenTubrx cruerennit. Bropot 
OTHMYHNTEMBHOM YePTOH B CTPOeHHH pacCMaTPHBAeMBIX CIWIeTeHH AHBILAeTCA 
TO, ITO B CTpoOeHMH apepentHoro cimeTenuA OyubOapHoro THA yuacTBywT 
TOJbKO TOJICTHE MUCIHHOBHE BOJOKHa, B TO BPCMA Kak CIeTeHUuA CNUHAaIb- 





Puc. 6. Crpoenne HepBHEIX BOAOKOH H OKOHYAnHt KOHWeBOTO y4acTKa 2-ro apdepeuTHOro 
CHICTCHMA CHUHHAIbHOrO THMa B INFOKapye AeBoro Wpescepyna KowKu. BunpmopcKuii— 
l"poc; MBU-1, 06. 8, ox. 10 (A); 06. 40, ok. 10 (5). 


Horo THMa OOpasyloTcA JBYMA BUamMu adepeHTHHX BOOKOH — TOCTHIMH 
nt TouKumu. [lostomy BouoKHa CIMHaHbHOrO TUMa OOpasyioT B Cepae ipa 
OMNO3HaTHbIX 10 MpONCXO/KCHMIO, HO OTHMYHEIX 10 CTpOeHuIO addepenTulix 
ciLueTeHiin. OTAHYHA 9TH 3aKIOUalOTCA B TOM, UTO Leppoe m3 cHwerennit 
OOpasyeT pellcCHTOpHble NOTA, KOHIEBEIE allfapaTh KOTOPOrO ABAIOTCA Meds- 
KUMI KOMUAKTHEIMA OKOHYAHHAMH, CBA3QHHBIMM CO CilelWwanbHbIMU KeTKAaMH. 
Vka3anhoe CimeTeHne aHaslOrv4HO B CBOeM CTPOeHMH CumeTeHHIO OymbOapnoro 
Tita (puc. 4 1 5). Bropoe cuneteune He o6pasyer peuentopuEx none. Ad- 
bepeHTHble OKOHYANHA erO JOBONbHO KpyMHbe WH UIpMnaqiexatT K WHddys- 
HDIM YYBCTBUTCIbUBIM alNapataM. ITM OCOGeHHOCTH CTPOEHHA pe3sko OTAMUAIOT 
anHoe CiieTeHie OT ONMCAHHOrO BHIMNe CHHHAIbHOrO CiereliusA, a Take u 
oT ClicTeHHuA OyubOapHoro Tua (puc. 6). 

ComocTaBiAd 9KCHepHMeHTaIbuble fanHble C JaHHbIMM, oswyueHHbimMu 
pH HW3yyeHnuw wenOReyecKOoro cepata, Hy+KHO yKa3aTb, YTO B MOCTeIeM MBI 
oOnapyKuIM adpepentHoe cieTeHue, KOTOpoe 0 CBoeMy cTpoeHMw anano- 
riuno adiepentHomy coneTenuw Oyap6apHoro TuMa HM OMHOMy M3 CHeTeHMIt 
CHMUHAIbHOrO THA, A HMCHHO TOMY, KOTOpOe OOpasyeTCA TONCTLIMM HeEPBHBIMH 
BOUOKHAMH. ONNcanible B Cepae weropeka OTAeIbHbIe WHPpy3u4Te adie peHt- 
Uble OKOHYAHHA CBOUM CTPOeHHeM NaNOMHMMaIwOT KOHTeBELe IpHOOPH, BLIABICH- 
ibe Wp Werenepaniu Apyroro CIWHaJIbHOrO CUWeTeCHHNA, BOSHIIKalomero 
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3a CUCT TOHKMX MHeHHOBLIX BOTOKOH. PacnpeneneHue MW MeCTOTIO.1IO7KE HE 
addepeHTHBIX CIeTeHHI! B Cepsle #KUBOTHBIX HMW¥eM He OTAMLAeTCH OT TAKO- 
BOrO B 4eTOBeYeCKOM cepyiile. 

O6napyKeHHoe CXOACTBO B CTPOeHMM M TOLOrpapun adpepeHTHDIX ci1e- 
TCHH HM OKOHYUAHMI B CepAle *KUBOTHBIX HM B Cepyye desoBeKa JaeT iWpaKo 
WKYMaTb, YTO M WpNpoa UX OyeT TOR AecTBeEHHA. 
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HApYHICHM BICC HepBHOM feaTesbHocTu. Ji3 Jla6opatopnn koptTiko-BucieparLion 
uaTONOrHN (3aB. — ipod. WM. T. Itypunn). 38amutra cocrosnach B VWuerntyte dusnouorun 
mM. UI. If. llannopa AH CCCP 10 oxradpa 1958 r. 

147) P,. Axmejyros. O tennoperyaAQHH y BLICOKOMpOAYKTHBULIX KOPOB Mp pas- 
JHUNBX TeMMepatypHbIX yCAoBNAX cojepmaniA. 113 Jla6opatopun Pu3HONOTHH CC1bCKO- 
XOSANCTBCHUDIX *KNBOTHBIX (3aB. — mpod. WH. A. Baprunnkos). Samuta cocrossac., 
B Uuctriuryte dusnonornn um. VW. I. Wassopa AH CCCP 10 oxtadpa 1958 r. 

148) H. A. EMeawpbannHOB. K anamnsy du3snomornucckHx MeXaHH3MOB, yuacTByIo- 
MUX B H3MCHeENMAX QPYUKUL UepBHOL CHCTeMBI B YCJIOBHAX NUCYJINHOBOIL FTHMOPAWKeMHH. 
is Jladopatopun PusKou0rnn 7Kere3 BHYTpenvelt cekpenum (3aB. — un.-Kopp. AMIL CCCP 
Ik. IH. Cuepanckaa). Sauuira coctrosmace B VWucturyte du3snomornm um. VW. Il. Mapaopa 
Alf CCCP 17 oxrsGpa 1958 r. 

149) JI. H. By noBpekas. Hexkotophe npoleccn aleTHanponaninsa B Opranu3Me 
yoOBeKA B HOpMe II TPH pA 3a60TeBanni HepBHOL cncTempl. M3 CP pyuuet uo u3yyeininio Bo- 
MpocoBR OHOXUMHN UNTauHA (3aB. — upod. A. M. Tletpyimknua). Samra cocroxuach 
B Mucrutyte @usnonornn um. I. 11. Wasnopa AH CCCP 17 oxtaépa 1958 r. 

150) P. 10. KRacimos. Ycuosune mn Ge3ycOoBHbIe pedaekchl y NeKOTOpBIX 
buy7OB ocerpoBHIx pH6. W3 vlabopatopnu gu3snonorun wax xAKNBOTHDIX (8aB, — 
upod. M. LK. Jlo6ames). Saupita cocrosaacp B Muctutyre dusnonorun um. VM. I. Ma- 
pnoBa AIT CCCP 24 oxtsOpa 1998 r. 

151) VW. P. WLomospuy. Poab nepsyoli ciuctempl B peryNAUUH [sHraTebHOl pyik- 
HH MONOUHOK mee3n. U3 Jladoparopin PU3HOUOrUN CebCKOXO3ANCTBREHHEIX #KMBOTIEIX 
(3an. -~ upod. WM. A. Lappumimikos). saumta coctosnachs vw Mucruryte du3saonorun 
uM. Uf. Il. Ilapsopa ATL CCCP 28 oxts6pa 1958 r. 

152) Kh. SeanucKnit. Hekoropsie ocobennocta Pu3snONOrnH pasButunA Kyp pasion 
cKxopocuesocTH. M3 Jlabopatopun Pu3KOJIOFUM CeMbCKO XO3HUCTBENHBIX RHBOTHEIX (3aB. — 
npod. If. A. Bappmmankos). Santa coctosuach B Hnerutyre dusnonornn um. WM. II. TMa- 
pioBa All CCCP 28 oxtrs6pa 1958 r. 

153) J]. Lom sau. Wochomonoscrepasbl Mosra B uaoreucrnyuecKoM psAyly To3Bo- 
nounpx. Ils Jla6oparopyu cpannntenbyoll OnoxnumMnn = (3aB. — ai.-Kopp. AIL CCCP 
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Ek. M. Kpenc). 3amta cocronmacp B Iinsctutyte du3nonorni um. I. I. Uassopa AH CCCP 
4 nonOpa 1958 r. 

154) JO. Jt. Waunec. dIacrktpodu3snonornyeckan xXapaktTepuctuka addepeHTHoH 
nu ap@epenTuoli UMIyALCauNN BecpBax nlouKH. M3 Jabopatopm sneKTpodu3nouornn (3aB. — 
B. E. Jkexos). 3anmita cocrosmacp zB Hucturyte dr3nosornn mm. HM. I. Tlasnopa AH CCCP 
4 yonOpa 1958 r. 

155) E. H. BoutuiucKkullt. Ilccneqopanie tTogHocTH «abcojioTHOTO» paslyeNniiA 
YaCTOTH 3BYKOBLIX CHrHaIOB y yenoBeKa. 3 JlaGbopatopun usnonorniy cayxoBoro anHa- 
mu3atopa (3an. — npod. T. 3. Tepuryan). 3amura coctonnacb B Jlnernryte du3snostorin 
um. W. Wf. Mannopa AH CCCP 12 trondpa 1958 r. 

156) JT. A. Pamespekaan. Wecnrcenqopanue opientipoBoulnx pedaekcoB Ha jbI- 
xaHve HW rasoo6men mpi pasqypaskeHun OO6OHATebMOrO aHasnsatopa. T13 -TabopaTopun 
IKONOTHYeCKOH Pusuomorun (3aB. — upod. A. Jl. Caomim). daupita coctonaach B Hu- 
eTuTyte du3nonornun um. IT. Uf. Tansopa AH] CCCP 17 neradpa 1958 r. 
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AKARLEMMUAH HAYEK CCCP 


TPYJbI MHCTUTYTA OU3ZMOJIOPMH um. U. MT. MABJIOBA, t. VIII, 1959 








PABOTH COTPYTHAKOB HHCTHTYTA ONSHOTOTUUN 
uM. HW. UW. UABJOBA AH CCCP, ON YBIUIHKOBAHHBIE sw 1958 r. 


JIaGopaTropHa (buSHOJOTHH H NaTosOrun BEICUeIT HEPBHOH eATe.1bHOCTH 


Auypecs B.B. Jinnamnka curopecnhix peak B accOWMNaTHBHOM dKCHepHMeHTe 
Upil JeveniHn CHOM OONBHEIX HeBpozsamn. Tp. Vncr. dusuon. um. VW. I. Uannopa 
AT. CCGP, (t. / Vil. 

Auwpees 5. B. U3mMenenne cocyanctaix peakyui y 6oNbuEIX HEBpO3aMH pK Je- 
yeu cioM. Tp. Hner. diusnom. um. WH. Il. Wasnona AH CCCP, t. VII. 

Ypuroppan P. A. O HeOxNHAKOBOM BINAHUN aKOTOIA Ha POPpMbI yCOBHOTO 
1 Oe3sycaoBnoro TopMomelnA. Bocemnagl. coBelll. 10 Wpo6J. BbICHI. NepBH. jestT., Tes. 
Hu pedep. yoKn., pw. UH, JI. 

Tycespa E. VT. K cpapyutenbyouw XapaktTepnucTuke OKCHepHMeNTaAIbHBIX HeB- 
poO3o0B, NOTYuenubIX C TOMOILbIO NMWeBON HN 3IseKTPOOOOPOHNTeNbHOKM MeTOAUK. Bocem- 
Hajlil. COBel. IO NpoOJ. BEICHT. Hepbi. jenT., Te3. 1 pedep. gokn., B. IT, Jl. 

Joauusaospa Jl. KR. Jlutamuka KOpKoBOrO llepeksouenns Hocae clMooK. ABTO- 
ped. juice. Wa CORCR. yd. cTeH. Kau]. OMonor. naynk. Ilicr. du3anor. wm. Jf. 1. Massopa 
All CCCP, JI. 

Jlaunsaonpa Jl. RK. Lusamuka kKopkoporo iepersuouenna nmocse cnmoon. CO. 
«Boupocnt Q@usHo0rHH HM WaTOAOrHA HNepBHO cacTembyy (Tp. KoHdep. Mocoyl. vaya. 
paootu. Inet, duauos. am. WH. Uf. Wapsopa All CCCP), [JI.]. 

Haun aopa dl. K. MWamenenna Kpopanoro jaBienua y coOaK B ONBITAX C YCAOB- 
HBIMM WHN(CBHIMA pedickcamy Ha TOK. BoceMuajty. COBCIN. U0 UpPOOI. BLICIU. UCPBH. eAT., 
Tes. u pedep. noks., B OU, J. 

Jlatunuosa JI. K. 3ameneuns Kpopaivoro jaBneums y coOak pw okcnepaMmen- 
TAIbUOM NeBpose. CO. «Boupoch Pusnociornm HW waToOsOrTHA HepBuOK cuctembIy (Tp. 
KOHMep. MOl10j1. Hayy, padoti. ict. dasnou. um. VW. UW. Ilapnopa AH CCCP), [JI.]. 

Aaunsospa JJ. kh. K poupocy o }jiaMaKe KopkOBOrO Tepekmoyenus oOOpPOHA- 
TENbNOTO pedsekca B UANLEBOM YyCJIOBULIT pedsaenc. HiypH. BLIcm. NCpBIl. WeAt., 
T. VIII, Bb. 5. 

ZLanunmaosBpa dl. K. Hapynicine yes1oBpyoro ninjeporo pedickca Wa seKTpH4ue- 
Cku TOK nocne cmHOoK. Musnouor. aypu. CCCP, r. XLIV, N 6. 

Jlenueosa A. C. O jwWuamuKe BO3Oy;lMTeILUOrO MNpotecca up jleicTBUN ocsa6- 
N@HHOrO pas |pawntedl. Bocemual. copenl. uo mpobst. Bbc. HepB. jent., Tes. a 
pedep. jlorny., B. 1, JI. 

SeBacring JJ. O. BimsruMe ;WimTenbHOro BBC;[G@HAH OOJIDMIMX O03 BATaMHAia D Ha 
ycuoBloped.ieKToOpHy jle#Teapuocth. Ousgnouor, w#ypu. CCCP, tr. XLIV, Ne 10. 

Roporkun UU. HW. wo AH. M. Kpaeseroui. Mecuejjopaune petcmet HepBHol 
eH TeAbBUOCTH OOJHBIX C HOpakKehweM LosoBuoro MOBra, JeWeHHbIX cHoM. Tp. Wucr. 
pu3no.. um. Tl. OU. Tlapnopa AH CCCP, vr. VII. 

hRopotkuu H. H. uw T. B. IWaemkosa. O tTpynnoctnu Berpadorkm ueKo- 
TOPBIX OPM yCJIOBHOFO TOPMOKeHHA y OO.1DHLTX HEBposamn ¢ PoOmyecKuM CHHAPOMOM. 
Tp. Huer. dusnon. am. WU. Il. Hassopa AH CCCP, 7. VII. 

Ropotkyuy H. WH. aw M. M. Cyescosa. Uccnejospanne BHYMeHHOro B ruii- 
HO8C YCJOBUOTO TOPMOAKCHIE Ha ASBECTIDIC MH WeEM3BECTULIe MO CMLICJIy CNOBa-pa3s_paKya- 
Ten. #XYPH. BhicuT. nepBH. jleatT., T. VIII, B. 6. 

Nhoporkun H. UW. un M. M. Cycuosa. K uanosiornyeckomy aHasuay HepB- 
HOrO MCXaHH3Ma JeHCTBHA BHYWeHHA B runo3se. CO. «Bompocn newxorepanunu», Mes- 
ru3, M. 
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Kopotkua H.W. M.M.Cyeaopa, Martepnamt & PU3HOTOTNYCCKOMY 
necaexoRaNMioO = BHYyMaemMoctn. Bocemuau. CoBCHL. 10 MpoOa. BBICHI. HepBIt. jcAT., Tes. 
n pedep. foKu., B. I, J. 

Mapenusa A. VM. Oaektpodusnosormueckoe ccacqoBanMe ccTCCTBeHHOTO NM 
rignoeTHueckoro CHa y YemoBeka. ABTOpe*. AHCC. Wa COCK. yd. CTeM. TORT. Mey. HayK. 
Huer. du3nuon. um. UW. (1. Masaona AH CCCP, el. 

Ilrewkosa T. B. Yesiopune caeqoBhe TOpMO3a TIpH HCTepH¥ecKOM HWeBpose. 
Bocemuagu. copent. 10 Wpo6m. BEIcim. HepB. fent., Tes. u peep. TOKN., B. Ill, J. 

Cokonzoba I. C. Cnegonue ycenosuble MHTateibubic pediekcH y ofeli 3q0po- 
BHIX U OONBHEIX WeBpozamu. Tp. Mucr. dusnon. um. MW. U. Masnopa AH CCCP. tT: Vil; 

CokonxosBa I. C. Ycuosubie creqoBble MHTaTebHbe peIeKCh Y HEBPOTIKOB C e- 
TIPecCuBHLIM CHHApOMOM. Bocemnafi. CoBelil. MO npoOs. BEICI. HepBH. HeAT., Tes. WH pe- 
dep. yorn., B. III, JI. 

Cycaosna M.M. Uccaregosanne BiymennbIxX BO3pacTOB B PHITHOse. Tp. Wuer. 
pusnon. um. W. Il. Hapmopa AH CGGP, +. \ 11. 

Miupeos Jl. A. H3mMenenne QNeKTpPINYeCKOH AKTIUBHOCTH MO37KCUKA IIpH WHTepo- 
WeUTHBHOM paa3pakeniH sKeTy{Ka 1 MOWUeCBOTO MY3bIpHA. Mr3nou0r. wmypHn. CCCP, 
7. XLIV, Ne 1. 

Mupceos JI. A. Cureqospte yCTOBubie pediekcht y uliMnmanse. Bocemuagu. coBelll. 
MO Mpoba. BHC. vepBn. jeaT., Tes. u peep. AOK., B. Ili, dl. 

Xapueuko IL. Jl. O06 ochopuntx CBOCTBAaX SalasqzbIBATeTbUOTO TOPMOMKEMITA, 
Hayk. 3an. Kniscek. gepxx. yuis., T. XVI, B. XVII (Musnouor. cOopu., Ne 10). 

il yernn H. A. Wamenenue de3yc10BHbLXx ped@uekcos mocae ABycToponnero yya- 
HenuuA TOOuEIX jOueit y cobaK. BocemHaj{ll. COBeIL. 10 po. BBICI. HepBH. AeAT., Tes. 
u pedep. gorn., B. III, JI. 

Wlyetnu H. A. K upo6seme n3yyenna py wk NOONEIX WOAeH SOONbUIUX MONy- 
wapiit rotoBpnoro Mosra, yrsnosor. waypu. CCCP, 7. XLIV, Ne 11. 

llyeTtun H. A. O Hapyitenin 1 BOCCTaHOBIeHHH HEKOTOPhXx PYHKUN wocie ywqa- 
Jens AOOUMX HONcH GomDMHX Honymapnit. Kondep. no mpo6m. KomieincaTopibIxX Mpu- 
cnoco6sennH, Tes. gonn., M. 

Weyernun H. A. O naronoringeckon HHepTHOCTH Mpolecca BO3Oy7KTeCHHA B ABHTa- 
TCAbHOM allamHgaTope wocue yAantennA TO6HEIX Forel GonpMMNXx nomymapun. shypu. 
BBICHT. KepBH. jeaT., tT. VIII, B. 2. 


J[adoparopHaA aeKTpOmusHoOOrBH 


Atvamospuu H. A. Bananne adpdepeHTHHX NMIyIbCOB C MOYeBOTO HysbipA Ha 
QICKTPHYECKY1O AKTUBHOCTL KOpH ToNOBNOTO Mosra. T’p. Viner. dusvon. um. VM. I. UWas- 
nopa AH CCCP, t. VII. 

Ajzamosnuu H. A. Untreponentusinie BIMAHIIA C MOUeBOO TY3bIpA Ha KOPKOBBIC 
QIEKTPHGeCKHE Peak UP IKCTEPOLCHTUBIBIX pas_{parkenHAX. Tp. Wner. usno.. 
um. VW. TI. Hasnosa AHI CCCP, tT. VII. 

Anamosuy H. A. daextpodusnonorim4eckoe ccreqoBanue adpepeuTHHx CBA- 
geil MLTOBUANON wele3sbl C WeHTpadbHoll uepBHO cuctemou. bioma. oKcHep. Ono. WH Me- 
quy., T XLVI, Ne 10. 

3amatuuna O. H. Bananne apdepexTHHxX HMNYIPCOB C *HeMTyMOUNO-KNIUCHHOLO 
alnmapata Ha OHWOIMeEKTPHAECKYIO AKTHBIIOCTh KOpbl TOMOBHOTO MO3ra. Tp. Mner. dusnog. 
um. W. Ti. Masnopa AH CCCP, Tt. VII. 

RZamatuna O. H. WUnrepotentusnne BIMAHMA C sKeJyAOUHO-KiMMeTHOTO afta- 
pata Ha KOPKOBHe eKTpHYecKHe peakKUMM Ip IKCTepOWeITHBHBIX paslparkennAx. Tp. 
Vuner. @usuon. um. UW. HW. Wasnopa AH CCCP, 1. VII. 

Hetposa E§. I. Oaexrpodusnonors4eckKHH aHains BANANHA YCILTHTBaloilero 
Neppa na cepaue. Mucr. Kind.  oKCHep. KapgMouJ. HM. M. Jj. UnnamsarpapiiiBisn, 
Tpyn, V (O6beq. nayan. ceccna Huer. Kapanod. AH TCCP n UMner. dusnon. AH CCCP 
um. WM. If. Massopa, nocBant. mpo6x. dusnod. u Mato7. cepy.-cocyy. cner.), Tonal. 

[unuec 10. Jl. Xapaxrepuctuka addepexTHOH UMNyJIpcayqun B HepBax MOUdKH, 
C6. «Bonpocs Pu3noT0rnn MW WaToNOruM nepBuolt cuctempy (Tp. KoHdep. MO.10j.. HaydH. 
paootn. Muer. dusnoa. um. VM. Il. Masrona AH CCCP), [JI.]. 

Wuuee iO. Jl. InextpopuzsnonornyeckaA XapaktepHcTnka adppepentuolt Hu odde- 
peuTHOH UMMYIECauM B Heppax mouKN. ABTOped. AUCC. Ha COUCK. YI. CTCM. Kany. OuOOr. 
nayk. Aner. dusnon. um. M. If. Ilapsosa AH CCCP, JI. 

Cuca 1O.M.uE.T. erposa. O Banani PyYHKOHOHAIbHHX CABHTOB B HepB- 
Wo cucTeMe ua opPeKT «ycKoub3sannA» cepama. UWuct. KAMHHY. HW OKCHep. KapiAiou. 
um. M. JI. Uwnamsrsapnumpunu, Tpyan, V (OOnen. WaydH. ceccnA Unct. kKapaAnon. 
AH [CCP n Macr. dusnon. AH CCCP um. UM. Il. llapsopa, mocsany, upo6sa. Pusnoy. 1 
narod. cepy.-cocyy. cuct.), TOmmtsaicn. 
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/Hadoparopia QusHONOrTHH 3pHreapHOrO aHajH3aTOpa 


Pauesep B. . O toporax nouseprenunn. Wpo6a. busntonor. onruxn, t. 12, Wap. 
All CCCP, M.—4JI. 

Vaoesep BY, b. xX. TP ypesnnu ud. Wu. leymuna. 06 osnexrpryeckn< 
OTBCTAX B TeMeHHMOH OOnacTH CoOak Ha CBCTORO! 1 3BBYKOBOM pasxzparKntTenn (xponnyeckue 
Oubitht). @usnonor. x#ypH. CCCP, t. XLIV, NM 9. 

Yypesiy b. X. K sonpocy 06 ycrosnopepsrextopnom d@opMupoRanmn duKcamin 
HW Plasnbx ABeKenni. Wpobs. @usuonor. ontnKn, r. 12, Wax. AH CCCP, M.—JI. 

Pypesnu 5b. X. Iponpnoyentnpunit KouTpoab ycnoBHOro THAs0NBUTAaTeAbHOTU 
pepackca Pukcalii y YeNoBeka I HeKOTOPLie BOIpOCH TeOPHM YCAOBHEIX JBUTATCAbNIIX 
pepstexcos. Bocemnayl. coBell. Ho Npo6a. BEICHI. HepBH. feat., Tes. u pedep. foK.1., 
By Le ts 

sgaropyuapbko ge. T. O caomnopepaertoproi mpupoge enuuctaa yuKuuit 
oTopencuTopuoll i KNecTesnyecKolt CTpyKTyp 3plTexbHOrO aHanusaTopa. IIlpoba. du- 
sHomor. ournku, T. 12, IIsag. AH CCCP, M.—JI. 

sSaropyupnro JT.,T.M.8aropyanpKko nH.A.Mymkuna. O poan 
PusiOAOTHICCKUX Wpoweccos B ceryaTKe 1 B KOpe TOTOBHOTO MO3ra B POpMUpOBaHH cue- 
ROBLIX ONLyIWeuni y ywenoneka. Dusnouor. w#ypH. CCCP, tr. XLIV, Ne 4. 

daropyapbpro T. M. Inexrpodusnonorngeckoe usy4enMe eATeNbHOCTH 3pii- 
TeIbNUOTO aHAMMsaTopa JATyIWKH. Musnosor. #xypH. CCCP, Tt. XLIV, Ne 10. 

Jieymuua JI. HW. O poan ppuaennii roas upn pnd hepenyuponannn dopmal un 
paccTOAHHH Ha WaockoctTn. poba. musuonor. ontuKu, T. 12, A3x. AH CCCP, M.—JI. 


JlaSopaTopun oOmell <HepBHO-MbIWMeYHOL (pusHOnOrnA 


Bacnabes Jl. JI. Bos6yanmocrs. Bonbu. Mey. sHNNKNONMeAUA, T. V. 

BacuapesB Jl. Jl. Bos6yaxjenne. Bouput. meq. snuuKnouegMaA, T. V. 

Bacnabes J. JI. Onsir kounuccrBennoli onenkn afantannu HepBa K napabuoTh- 
3UpyIouleMy feliCTBIIO KaToga WocToAHNoro ToKka. Hayk. 3an. Kuiscebk. yep. yHis., 
T. XVI, Bp. XVII (Dusnosor. c6opir., Ne 10). 

Bacuabpes J. J.u3. A. Cocnuospekan. Pedusextopnoe poccranopsenne 
WeATeNbHOCTH NapaoMOTHsNpoBannoro cepgua. CO. «CoBpeMenHEle BONpOck! HepBH3Ma 
B PusnOnornN WH MaTonorvu» (C6. wayan. pa6or, nocssam. 70-nernio co mHA pouty. 
akag. A. Ji. Ciepanckoro), M. 

Ppumirina K. DO, snavemA HekoTopHx MeTOANVeCKUX YCAOBU B peakyN TKaneilt 
Ha MecTHOe feliCTBHe CaHTNMeTpOBHIX BOJH. Buodusnka, tT. III, B. 3. 

ITpeytTeuvenckaan KH. C. O Bananun UeHtTpos ronosnoro Mosra Ha COCTOAHHe 
mapa6u03a B CIIMHHOM Mosry. C6. «Bompocn husnousorun Mu MaTOuOrMM wepBHO cucTeMED 
(Tp. koudep. Momog. wayuu. pabotn. Mucr. dusnoa. um. WU. Tl. Nasnopa AH CCCP), [JI.]. 

Pomanos C. H. Peaktusynie namMescHna cTpyKTypH UpoTouma3sME HepBHEIX 
KneTORK. Tes. noKn. VI Beecowsn. che3sna anat., ructon. u IMOPHOI., XapbKos. 

CkopoGoratosa A. M. Banaune adpononos na opraun3M yenoBeka. Bectu. 
Akay. HayK CCCP, rog usg. XXVIII, Ne 12. 

Pnrypuua Kk. C. Banaue nonapusayun WeaTpoB TOAOBHOTO H CIIMHHOTO MO3Ta 
a CHHHHOMOSFOBble pediekct. C6. «(Bonpoch PU3N0NOrun H WaTONOTUM HepBuoOll cHCTeMED, 
(Tp. konep. Mowog. Hayan. padotu. Muer. dusnoa. um. MW. I. Napnosa AH CCCP), [JI.]. 


JladopaTopHa HSHONOrNK cyXOBOrTO aHamHsaTopa 


Apakyanu PL BYP. B.Pepmynun, 10. A. Raaac. Meroy kommsenca peak- 
WU H ero sHAYeHHe [A H3MepeHA CYXa Y “eOBeKa B HOpMe UM NaTonorun. V Che3f, OTO- 
pHnouapnnrogoros CCCP (Tes. nqorn.), Menrns, [JI.]. 

Boutuucknih E, A. Accnexopanne rounocru «a6commorTHoroy pa3simueina 4a- 
CTOTH 3BYKOBLIX CHTHAaJOB y GesoBeka. ABTOped. ANCC. Ha COMCK. y4. cTell. Kany. 6uonor. 
NaykK. ner. @usnon. um. VW. 1. Uasnopa AH CCCP, JI. 

Tepuyun IT. B. O peryaauun featenbuoctn OnonornuecKHx aHanu3zaTopos. 
C6. «{lpo6sempl osBomoun dusnonormueckux dynKuni (C6., nocsam. 75-meTui0 
akayl. Jl. A. Op6enn), Haz. AH CCCP, M.—JI. 

Yepmuyuu IT. B. O cBa3n uyscTBuTenBHOCTH aHamm3aTopa c xapakTepoM ocy- 
HlECTBIACMLX peaklHH y yenoBeka. ITpooOa. mu3ion. ontuKn, tT. 12, U3sq. AH CCCP, M.—JI. 
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Fepmyuu TL, B. Ilepeuenripn nccreqopaniiA HepBHON UMNY LCA CAYNOBOLO 
UpuGopa B CCTeECTBCHHLIX YCIOBNSIX CYMeCTBOBANNA Oprami3Ma, \ cbeay OTOPHNOMapy- 
ronoros CCCP (Tes. yora.), Menrns, [dI.}. 

Kowmebpunkos B. A, Hekotoppe texungeckie IpiemMbl oOHapyKennA caadbix 
OHEKTPHYECKUX OTBETOB Mosra. Hongep. MO UpHMeH. pasMOodIeKTPONUKH B MCAHI, H 6uow., 
Tes. joKa., M. 

Romesnunros B.A. O npremax onenkn o6bema NHpOpMauNN, NOAywaemMok Uupt 
geKTposurehanorpapuucckHx Hadmogennax. Kondep. 10 BOUp. d1eKTpodu3snor. Wentp. 
HepbBit, cnet., Tes. jokm., M. 

KRomespunkos B. A. MotrosnekTpnueckuil MeTOoq BEIAeTeHHA CUaOblX ITeKTpH- 
YeCKHX OTBCTOB MO3ra (OOnapymenne, ONpesenenie cpeqneli PopMpI 1 BaplabeabHOocTH 
oTBeron). Pysnonor. aypu. CCCP, tr. XLIV, Ne 9. 

(Komenunkos B.A) V.A.Kozhevnikov. Some methods of automatic 
measurement of the electroencephalogram. EEG a. Clin. Neurophysiol., vol. 10, Ne 2. 

Mapyceba A.M. K u3nomorngeckoMy aHaan3y BHHMAHIA Tpit NCCCAOBAaIIN 
cryxa. Bocemuagl. copenl. fo npo6.a. BLicm. HepBH. feaT., Tes. u pedep. qon.., B. ILI, of. 

Panunonona E. A. Hecneqopanne snekTpHyecKNX OTBeTOB Uepndepiyeckoro 
OT[Ea BBYKOBOTO auaTNsaTOpa B YCAOBHAX OCYD[eCTBACHHA BEICHIel NepBHON AeHATeIb- 
noctn, C6. «Bonpocn @usnosoriwit HW WwaToOTOrNN HepBHOl cnctempy (Tp. KoHNep. Mov0j. 
Hayun., padoTu. Hucr. dusnom. um. I. If. Wasnopa AH CCCP), fal. j. 

Panuouosa E. A. Heeneqonanne aieKTpnuecKix NOTeHIMason Nepudepu- 
geckoro OT/[CIa 3BYKOBOTO aHaunsaTopa B XpOHH4eCKHX yCNOBHAX. DwsMou0r. HyYpH. 
CCCP .-t. ALY, SNe 

Pannonospa E. A. IAeKTpohusnonornyeckoe UCccMeFOBaHHNe jeATCAbNOCTH 
Hephdepwueckoro OTPeIA BBYKOBOLO aHaJM3aTOpa HEKOTOPHIX UTHIL (Kyp) B YCMOBMIAX Xpo- 
HHYeCcKOrO OKCHepHMenta. ABToped. AHCC. Ha CONCK. y4. CTel., Kany. Onomor. HayK. Wucr. 
pusnow. um. UM. TW. Hasaopa AH CCCP, J. 

Caraa A. A. K ponpocy 06 ncnoab30BaHnn Teopnn HUPOpMalHN AAA KOMNGeCTBCH- 
HOTO H3yues BHICHIel HepBHOIt WeATembHOcTH. BoceMHagi. coBelll. 10 mpoOs. BBICI. 
HepBu. jeaAT., Te3. 1 pedep. goKa., B. I, ol. 

Unctopua <l. A. Bpemennpe xapaktepucTukn cryxa. Asroped. jucc. Na COCK. 
yu. cTen. QokT. Guosor. vayk. Uuct. du3snoa. um. VW. I. Masnsopa AH CCCP, el. 

UncToBH4 <I. A. O BpeMeHHOM aHall3ze YACTOTH! 3BYKa CAYXOBOH cucTreMolt. 
C6. «Bopp6a c mymManmn m1 pelicrBne IryMa Ha opraHH3M», B. 2 (HecnegoBanne WyMOB 
6opb6a ¢ unmn), JIMOT, J. 

UnetroBpniu Jl. A. O HeKOTOpHX BOMpOcaXx, CBASAHHbIX C MOJeNNpoOBalheM Upo- 
Wecca pacno3slaBanHA SBYKOBBIX cHruasoB. Bocemnayl. copell. 10 Wpo6s. BEICII. HepBH. 
jeat., Tes. nu pedep. gona., B. IIT, JI. 

Unerobusa Jl. A. Ipumenenne cratucTu4eckHX MeTOAOB K ONpejlewenHio Ponerit- 
YeCKOH NPNINALIeKUOCTH HNWBIAyalbiuoro rmacnoro 3BykKa. CO, «Bolpocnt craTucTikn 
pea (Marepnasst cosemanna), Man. JIDy, [J.}. 


JlIa6oparopun rbicmeit HepBHOl WeaTebHOCTH pedeHka 


Anakpnucxkuit B. B. KR poupocy 0 cranopienun 3BykKoB peu y jeTeit. Bocen- 
Ham. cope. u0 upo6u. BHC. NepBH. AeaT., Te3. H pedep. foKn., B. 1), eI. 

Aagsukpnuuckuit B. B. O6pa3z0Banne 1 cBOMCTBa TOPMO3HEIX YCAOBNDIX pedeK- 
CoB HNCpBROTO Il BTOporo nopAsKa y AeTeit. Tp. Mucr. duanog. uM. VM. 1. UMastopa AH CCCP, 
tT. VI. 

Boprect A. I. Matepnaatt K u3ydeHHIO yCOBHOpePieKTOPUEX CBABZeI y WeTeH. 
Astoped. acc. Wa COCK. yu. cTel. Kany. Meg. Hayk. Unc. dusuon. um. VW. Tl. Hapaopa 
ALL CCCP. dl; 

Bboprect A. H. Hekotropsic qannne 0 cBolicTBax yCHOBHOpedHeKTOPNBIX CBABEL 
y nereii. C6. «Bonpocnt @usnoaorun 1 WaTOTOTHNM HepBHOM cucTemEy (Tp. Koudep. Momo. 
Hayan. padotn. Mucr. d@usnon, um. HW. HW. Mannopa Alf CCCP), [JI.]. 

Kopuees I. A. Hamenenne sos6yAnmocTi B Kope TouOBHOTO Mo3ra y jeTel. 
Tp. Uncr. du3nong. um. HW. Ul. Hasaopa AH CCCP, 1. VII. 

Kopueecs I. A. OGpa3zopanne ycnuosuEx pedsekcos i AUddepeuuNpOBOK Ha ONTH- 
yeckne ludponpe pasipaxnten. Bocemnagl. CoBell. MO MpoOJ. BIC]. HepBH. eAT., 
Tes. 1 pedep. jokn., B. Il, JI. 

Kpacuoropceknit H.W. Butcmaa nepauaa peatenbuocts pedenka. Megrus, J. 

Kpacnuoropcernit H. WM. Orpneuenne u o606menne Kak OCHOBHHe i3no70- 
Tiveckiic PynkKuWi WeTcKoro romoBHoro Mosra. Bectu. Akay. Megnl. Hayk CCCP, Ni 4, 

Xaapguua E. H. Monsrka paspa6oTku HoBon MeTOANEN JegenHA 3ankanna y {he 
Teif mKObHOrTO Bo3pacta. Tp. Mner. dusnoa. um. VM. Il. Ilapnopa AH CCCP, tr. VII. 
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cladopaTopuA OHOXHMHH HepBHOt CHCTeMDI 


bapanos M. Il. OOmen nexoroprx dochopHEx coesinemti B pasui4utX CAHOAX 
rosOBHOrO Mosra, ABTOpe*. Wec. Ha CONCK, ya. CTel. Kang. Ouomor, naykK. Mucr. dusuod. 
uM. HW. dl. tlapnopa All CCCP, JI. 

bapanwon M. I. O6Omen nekoroparx dochopuLx coeqnHenult B pasINUEIX COAX 
KOphi OOJIDINX NowywMapul Oewbtx Kppic. Jloka. Akay. wayk CCCP, tr. 118, Ni 5. 

BuaoayumiuposB YL. FE. O60 cOHOBeHNH aMNIOKHCIOTHOFO CcocTaBa 6eAKOB ro7mo0R- 
nworo Mosra. Tp. Beecolo3sH. nayuno-Texn, Kondep. MO IpMMeH. pamwoankt. u cTa6nabn. 
NSOTOHOB IW W30yucHuHh B Hap. xo3. Wo HayKe. M3yucnne suBOTIOTO oprami3mMa. Priditoe 
xo3sitceTBo. Tnimespad IpomMpmimenHocthb. Hay. All CCCP, M. 

Cabpucuko QO. H. O6men nekoroppx dochopustx coeinenni B NepekuBaiouleM 
MO3LY #KUBOTHIIX. ABTOped. WHCC. Ha CONCK. yu. cre. Kany. GHomor. nayk. Wuer. dusuol. 
uM. Il. IL. Hlassopa AH CCCP, JI. 

Capuenunko QO. IL. Yruepoguo-pochopubnt o6Meu Mo3ra Hp rnwoTepMult Mo Ti- 
Hoke. Boop. Meum. xumun, T. IV, B. 2. 


JadopaTopusa HeBpousho.iorHyueckKHx podem 


bhoKkob hk. M. IHs6p. mponss., tr. 111 (Bonp. kopt.-snicuep. @usnog, u naroua. Bonp. 
HeEMpO-ryMop. perya. DPisnod. W WaTow. mumes.), Mearus, M. 

bsatkoB HK, M. l3mMenenus rasooOmMena MO BIHAHHCM AVCTaHTOBIX CHPHaJIbubIXx 
pasypaKutesel, CO. «lHekoToppe Boupoch PusroTorun, KIWWIKH Wt Mopdosornu», Kyii- 
OnrleB. 

(brakrons Kh. M.) K. M. By kovy. La corticeia cerebrale egli organi interni. 
Milano. 

FopOyuoBpa Il M.u iH. A. PokotosBa. Yesosunte peduekcs y cobak mpi 
MecTHOM 6eTa-OOJTyaeHiit OFPaHH4eHHLIX yuaCTKOB KORN WA causncron. JloKa. Akay. 
HayK CCCP, tT. 120, Ne 4. 

Wertapopb E. Jl. Bavanne muokecrBelmbx CTepeoTHIOB pasqpaxkutTerel 1a BBIC- 
ILYIO HepBITyIO ReATCIbUNOCTh pebenka. ABTOped. WICC. Ha COHCK. Yu. CTell. KAM. M@M. Wayk. 
ner. dbiu3non. uM. MW. UW. lasnopa AH CCCP, JI. 

sSuamMeHcoKagn A. H. O u3nonornyeckux Mexauin3mMax mporecca o6o0bmennA 
y JleTelt. Bocemnay. copelll. no mpo6l. BHICHI nepBi. jeaT., Tes. u pedep. zoka., B. I, JI. 

houprmwoBba M. M. YUsyaerne duanosormycckux Mexatiit3MoB pasBUTHA peu y pe- 
Heuka. Te3. lok. Beecoio3H. HaydHO-TpakTHu. KOHep. WO BOCIINT. erell B ACIAX HW J[OMaXx 
pedenka, M. 

KRoapyospa M. M. O dopmiuposannn Brice wepBnoll WeATempNocTH pebcnka. 
Meyrns, JI. 

Rpatun 10. br. Jeiicrsne «unguddepentunx» pasqpakuteteli 1 JMHaMitKa pa3- 
BUTHA OPHeHTHPOBOYHOM peak UO IWleKTpOINMePasorpapuyeckuM WOKABZATeEAAM AKTHB- 
HocTH Mo3ra yemoBeka. Koudep. mo Bop. deKTpOodusnon. WeHTp. wepBu. cuct., Tes. 
ous, M. 

.patirn JO. [. Passusatb copetTckylo 3eKTpomu3nonormio. Meqnmuncknit padort- 
Hiik, Ne 77 (1721), 26 cenra6pa 1958 r. 

Orbuswekasn P. Il. Besycnosuo- 1 ycxoBnopedicktopine H3MeleiniAn ra30- 
OOMCHA Y *KIBOTUBIX B CBA3IE CO CBOHCTBAMM HepBHOil cictempr. Matepuannt I Houdep. 
(PUSNON., OUOXUM. 1 @apMakon. Cp. Asnun wu KRasaxcrana, Wag. AT] Y3CCP, Tamrenr. 

Napoagaa J. U. Metoguka nenpeprBHolt perncTpaywuil KpOBOTOKa B MO3ry 
B OCTPOM I! Xpounuyeckom onbite. biona. skcnep. Ono. u Meat., T. XLVI, Ne 11. 

Ilapouaa J. AU. Meroqnka netlpepsrBHow perncTpauun TeMuepatryphl i JOKab- 
HOYO KpOBOTOKa B MO3ry B OCTpOM It XpouHuecKoM ouLite. CO. «Bompocnt mu3snonornn u 
WaTOJOTUH HepBiol cucrempy (Tp. koudep. Moog. HayaH. padotH. Muctr. dusnon. 
um. H. WW. Mansona AH CCCP), [JI.]. 

HWapoaaa Jl. WH. Pernerpagqnua remmepatyph, JoKatbHoro KpoBOoTOKa B MO3ry H 
BILE YBCNGEHIA KOMUCHTpPalHIl YPIeKUCIOTHE BO BILIXaeCMOM BO3yYXe Ha MO3rOBOH 
KpOBOTOR. 8-H Hay4dH. Koudep. MOJOALIX y4eHbIX Helipoxupypros r. Jlennurpana, Jlo- 
Kia, Jl. 

lapoana J. Wl. Perncrpauun remoepatyph OTAeIbuLIX TOYeK KOPbI rosoOBMNOrO 
Mosra y co6ak, Dusinogor., #wypn. CCCP, tr. XLIV, Ne 3. 

llapoawsaa Jf. IL. TepmMoonmexrporpaditueckoe uccaeqoBanie WeKOTOPEIX pcakilHH 
COCYOB TONOBIOTO MO3ra B OCTPOM Ii XpOHuecKoM oubite. ABToped. WHCC. Na CONCK. y4. 
cTen. Kailyl. Mey. HaykK. Muer. dusnog, um. W. UW. Wasnosa AH CCCP, JI. 

Pokotospa HH. A. u H. M. Pop6yuosa. O pehsuektopnix n3mMetiennax 
MOTOPHKIT TOHKOTO KHIWeuWiKa Wp BOSTeHCTBHM 1a eTO CUHBUCTYIO XHMHYeCKHX pa3spaKi- 
Teel i Geta-ayuen. JIoka. Akag. mayk CCCP, tr. 119, Ne 5. 


“— 
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PokotoBpa H. A.w Tl. M. Fopo6yuosa. Pedaextopune peakumn npn yeil- 
CTBHM B-H3yYYCHNA Ha pCileHTOPH! KOM UH CUMsncTOH. Bropad Hay4H. Kondep., NOCcBALL. 
BOUpOCaM BIHAHUA NOHH3Mp. U3TYYCHHA Ha BBICIN. OTCbL WeHTp. HepBu. cnet., Tes. 
moki., M. 

Tomka IH. Wsyyenne passutia ycuopunix cBA3eli 1a 3ByKH peas y peTcil pannero 
Bospacta. C6. «Bompoch ¢u3noJorun W WaTOAOrNN HepBHoit cncTemB (Tp. Mosog. Hay4H. 
padotH. Wucr. dusnon. um. H. IH. Hapnnsosa All CCCP), [.JI.]. 

Wlesenespa B. C. Wamenenna hynkanii cumnmatuKo-aypenanopolt cucTemMH pH 
pake senymKka. Tp. Hucr. dusnon. um. VW. I. Nasnopa AH CCCP, tr. VII. 

ilesnpeanaesa B. C. Cootiomenne nponucccos sosbykKqeuna  TOPMOMKeHHA B pas- 
JMYHBIX OTACIAaX HepBNOH CHCTeMBI Mp pasipawennAx addepenTHHx Hepuos. Kondep. 
lO BOP. JieKTPOMPU3NOT. UcHTp. HepBH. cuct., Te3.. qoK0., M. 

lepeaesa B. C. Cootnomenne npoucccos soabyKpzenna H TOpMomennsA B pas- 
JMYHBIX OTACIAX HePBNOH CHCTeMEI NpH pasypaxkennn addepeHTHLIX HeEpBOB HM 9KCTepo- 
M MHTepopeveutTopos. Pusnosor. mwypH. CCCP, Tr. XLIV, Ne 9, 


JlajopaTropua mopdoszornn 


Puuauucku kh E. A. Matepuanst no Mophosornun pelentopxoro anmapata menyaKa 
HO3BOHOUNBIX. (CpaBHuTetbHo-mMopdosornucckoe ncecaegopamne). May. AH CCCP, M.—JI. 

Puruuckukh E. H. Cpapsntenpno-ructosornyeckoe necrenopanne pelientop- 
HOrO allflapata *Keay{Ka NO3BOHOUHEIX HM ero OTOFeHeTHYeCKOe pasBHTHe y 4eoBeka. 
Tes. yoKn. VI Beecotosn. cheaga anat., ructon. nm aMOpnow., Xapbkos. 

sopuua A.A, AdepentHad innepBallia MaTKy UW Baarannia. Tes. noKn. VI Bee- 
COIOSH. Cbe3ssa anat., THCTOA. H 9MOpnon., XapbkKos. 

KWontos A.C, duayenue kierox loupayku (sepHnctoro cu0A) B CHCTCMe MenkuHeill- 
POHHBIX CBAZCH KOphl MOB*KedKa. ApX. anaT., rucTtod. u aMOpuon., T. XXXV, B. 6. 

Moutos A. C, Cunancnt Kopp Mosskeaka. Tes. monn. VI Beecow3H. chesga anart., 
THCTON. HW SMOpHOd., XKapbKoOR. 

Rouocos H. I. Addhepentuas unvepsauna TouKoi KumKu yenoBeKa. Hayx. 
gall. KuiBcbkK. aepsk. yHis., T. XVI, B. XVII (Musnonor. c6opn. Ne 10). 

Ronocos H. Pl. Bencknit konnoKsuymM nespoructosoros. Apx. anat., rucToa. 
M 9MOpnos., T. XXXV, B. 2. | 

Kouocos H. TI. jhausneitmme na6atogenna nag nepBuoil cuctemoil Kumeuwnnka. 
Becru. Jlenuurp. roc. yuus., Ne 9, cep. 6nonor., B. 2. | 

Roaocos H. I. 06 unrepcrnimanbanx KaeTKax Kaxans. Jlokn. Aka. Hayk 
CCCP, we 118, Ne 3; 

KRoazocos H. IT. Passutie neppyoro annapata mmeBapiteAbuoro Tpakta 4eno- 
Beka B OMOpHonaTbuoM veproye. Bectu. Jlennurp. roc. yHus., Ne 21, cep. Guouor., B. 4. 

Hpachabuunkosa B. UW. Puctoxnmna dochatas Mosra Kpouuka B ONTOrCHeZe. 
ApxX. anaT., rncTou. H 9MOpnon., T. XXXV, B. 3. 

JinBpeun A. H. Matepuanst kK Bompocy 06 HHHepBalHH THWesoqa NO3BOHOUHHX 
JKNBOTHEIX H yYeoOBCKa. Tp. Hucr. dusnon. nm. HW. HW. Nasaopa AH CCCP, tr. VII. 

JiuBpeu A. H. Marepnannl k Bompocy 06 HHHepBalnn MHWeBORAa NO3SBOHOUNEIX AH- 
BOTHDIX H YedobeKa. (CpanuiterbHo-rucTonornyueckoe uccegoBanne). ABToped. ANCC. Ha 
CONCK. YY. CTel., OKT. Meg. HayK. Hucr. du3non. um. UW. Tl. Masnona AH CCCP, JI. 

Manhopos B.H. O nupnans3neniiom na6mofenun B Ipoxos_Aniem cBeTe nay nepH- 
ILCAIIONAPUBIMH auMapaTaMH WH YyBCTBUTeIbHEIMH OKOHYaHHAMH. Tes. nok. VI Beecolo3n. 
Cbe3a AHAT., THCTOT. H OMOpuON., XapbKos. | 

Muaoxuu A. A, O 3aBuciMocTH cTpoenntA HepBHOw cricTemMpr NNMIecBAapNTeNbHOrO 
TpakTa OT XapakTepa MUTANNA y pho 13 CeM. KAaPUOBEX. JloMmpITKAa 9KONOTNYeCKOTO 110;[xofa 
K H3Y4CHNIO CTpyYKTYpbl HepBUOH CCTeMbI. Copel]. 0 9KOMOr. Pu3snosornu, Tes. AOKI, 
[p.J] 1, M.—dI. 

Muaoxun A, A. O Mophonornyecknx ocnopawiAx nepnepryecknx pedaeKcos. 
CO. «llekotopbe Boupoch Pusvuosornu, Kank nu Mopdosornn», Kyit6smues. 

Muasoxun A. A. O cinantiuecknx CBA3AX B KHMeUHO! HepBHO CHCTeMe Kpyro- 
poTnx. Joka. AKag. Hayk CCCP, vr. 123, N 6. 

Miamoxun A. A. O coéctBenibtx peentopubx HeBpoHax BereTaTHBnoi HepBHOH 
cucTeMbl. Il3pecr. Akay. Hayk CCCP, cep. Guosor., Ne 3. 

Musoxuu A. A. Cpapateabio-ricronornucckue naGsionenna Hay addfepeutHon 
HHHCpBAUNCH MHWeBapHTCbUOTO TpakTa B PAY UO3BOMOUHBIX. Te3. nok. VI tseccoio3H. 
Chesa auaT., TUCTOU. I OMOpiO., XapbKoB. 


O6yxosa I. Il. Memneiipouaibubte caasn tapyKuoro KoueHYyAaTOrO TeNa KOUIKH. 
bio. oKkcHep. Ono. HW Mean, T. XLVI, No 12. 


39 Tpyasr HuctuTyta dusvonorun, Tr. VIII 
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O6yxosba I. II. O cunantnyeckux OKOHGaHHAX B Hapy+KHOM KOJICHUAaTOM TeJe. 
Astoped. NCC. Ha CONCK. yu. cTell. Kalig. Ono. HayK. Mucr. du3snon. um. VM. I. [lapnosa 
AH CCCP, JI. 

O6yxoBa I. II. O cunantwuyecknx OKONYAHNAX B Pa3JINUNBIX OTAEMAX WapyeKHOro 
KonewyaToro Tera KowkH. C6. «Bompocn mu3sn0N0rnn HW DaTONOTUM NepBHoll CUCTeMBIy 
(Tp. Unct. dusnom. um. VW. I. Tasnospa AH CCCP), [JI.]. 

TuxoBpa B. A VWnneppaynwa minnapHon maui. Wpoos. d@u3snonor. ontnKn, 
T. 12, Usa. AH CCCP, M —JI. 

Tu xopa B.A. Hnneppanua qnanapron mMpmmi. Tp. Urner. dusnon. um. VW. I. IMas- 
aopa All CCCP, tT. VII. 

XaGaposba A. A. Addepentnan nnneppannaA cepyua. Tp. Wacr. dus3von. 
uM. M. Il. Hasnopa AH CCCP, Tt. VII. 

XaGaposa A. H. Addepentuan nHnepBalnA cepaua. ABToped. JIHCC. Ha COIICK. 
yu. cTem. ROKT. Ouonor. HaykK. VUuct. dusuon. um. VU. Ii. Uaspnopa AH CCCP, JI. 

Xugporaysanu II. A. O mophonormu cunancoB B CeTcBHyAHOM OOpa3z0Baiin 
mposomuroBatoro Mosra Kourki. Jlona. Akag. Hayk CCCP, tr. 123, Ne 6. 

lling«amu C, M. O penentopntix sfementax B y3qax TaszoBoro cliseTrenna., C6. 
«HekotopHe Borpoch! Musiou0rTnn, KAMANKT WH MOpdosornu», KyitOnmcs. 


JIa6opaTOpHaA KOpTHKO-BHCHeEpaIbHOli NaTOAOTHH 


AuHaApeesna B.A. un UW. T. Ky pamun. Usmenenusa pricmel nepBuoli feaTetp- 
HOCTH Up vKcCNepuMentasibuom mpoxtute. Tp. ner. gusnom. um. WM. UH. apsazosa 
AH CCCP, vt. VII. 

bonzougauuckulh B.K. K sonpocy o mnerncmorpagnn tpl UNTepollentHBioM 
Pa3sqpakKelH KWeuHHKa y WoTell C peselipoBaHHEIM sKeyAKomM. CO. «Bonpocn Pu3n0- 
JOP HW WaTOAOrHu HepBHO cucTemEDY (Tp. Kondep. Monroy. Nnayan. paboTn. Uucr. dir3znon. 
um. HV. II. Waspnopa AHI CCCP), [JI.]. 

BotwopumBaran YT. B. Bananne BBICUMIX OTACNOB WeHTpaIbuonw HepBHOM cH- 
CTeEMLI Ha pereHepaTHBHLe Mpowecchl KocTHOL TKaHM. Tp. Mact. dusuon. um. VW. Il. [ap- 
mopa AH CCCP, tv. VII. 

BowopumBbuan YF. Gb. Banaune yeutpalbHow HepBHOH CHCTeMBI Ha pereHepa- 
WHIO KOCTHOH TKaHIT (OKCHeEpHMelNTaNbuble HuccAefoBanua). W3q. AH Tpys. CCP, Tounsaucn. 

BputnKospa K. ®. WsmMenenna yraesognoro oO6Mena W CHHTe3a rniilypoBor 
KHCHOTH y coOak Ip MaTOJOTNM BEICHIeH NepBHow featembHocTH. Tp. Wucr. dusnon. 
uM. HM. Tl. [lapnopa AH CCCP, vr. VII. 

Bputukosa RK. ®, Coctosnne antiToKkcnyeckol PyHKWUH WeweHu HW HeEKOTOPEIX 
HokasaTeneu yruieBognoro oOMela nocse peseKun welyyKa. CO. «Boupocs du3snouornu 
HW WaTONOrMn HepBHOil cucTemMpy (Tp. KoHdep. Momoy. HayuH. paboTH. VMiuct. du3anon. 
um. VW. If. Wasnopa AH CCCP), [JI.]. 

Tasa H.K., T.. Daungsurypu unl. B. Cepreesa. W3mMenenne un- 
TEPOUCHTUBHEIX pecKCOB C OpranoOB CHCTeMEI KpoBu pu ocTpol syuesonw Ooneann. Tp. 
Huct. du3snon. um. VW. If. Hasnopa AH CCCP, tr. VIL. 

Tyuaespa J. H., T. fl. L3ang3urypuuM. A. MuanuncKkaa. Cek- 
PCTOPHO-][BHTAaATeIbHaA JeCATeENIBUOCTh KeMyAKAa y OoOWbuBIX HeBpo3samnH. Tp. Mucr. dusznog. 
uM. H. II. Wasnopa AH CCCP, tr. VII. 

Wann3nrypnu T. Jl. Meroguka 13ygeunsA ABHTAaTesbHOM PeATeILNOCTH sKeyAKa 
Y *KHBOTHBIX BO BpeMA ImmeBapenun. Du3zsnonor. wmypn. CCCP, tT. XLIV, Ne 11. 

EpmMmMonaaesa Bb. 10. Mamenenne nponnmaemocTu KanvaAIApoB KOKH Up wapy- 
IICHHI BLICHIei! HepBHOil JeCATeAbHOCTH. ABTOped. lice. Wa CONCK. y4. cTeH. Kail. Onouor. 
Hayk. Uner. dusnos. um. HH. Il. Wasnosa All CCCP, JI. 

EpmMoaaesa B. W. O06 namMetenun nponnitaemocTn cocyAoB KOKH Tpit PyHKWNO- 
HaIbHOM MWaTOAOL BHICIUNX OTeIOB TonoOBHOrO MOsra. C6. «Bonpocnt @u3snono0rin We ma- 
TOJOPH HepBHolt cuctemam (Tp. Kondep. Mosiog. Nayun. paboTu. Wuer. usnon. 
um. H. U1. THaspnopa AIT CCCP), [Jl.]. 

EpmMoaacsa B. 10. Xapaktepuctika pesop6qnonHol cmocoOnocTH Kallis poB 
KORN (IpomNmaemMoctTu) Wp Hapynmenni ee TBeTBUTeIbIOH HHNepBanui. CO. «Bonpocnt 
PUBNOJOFU WH WaToOuOrN HepBuoll cnetempm (Tp. kondep. Moog. Hayy. pabotn. Mucr. 
pusnon., um. MH. Il. Tlasnosa All CCCP), [.I.]. 

Kypmunu Il. T. R Mexanu3mMy BosnnknoBentsl pa3siuanex PopM PyHKUNONAIbUbIX 
paccTpoiicrB BHuyTpelinx opranos. Tp. Huct. dusuog. um. H. I. Wassosa All CCCP, 
T. VIL. 

Kypmunn TW. T. W mMexann3amy Koptnko-Buctcpatbinx wapymenult, Matepuactt 
I] Koudep. drsuon., 6Guoxnm. mt dapMakon. Cp. Asnn we Wasaxctrana, Hay. ALL YaCcP, 
Tauikenrt. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


A ponuKa 611 


cre eae cs en 








KRypuun UH. T. Ropruko-sucnepalpabnie HapyMeHuA Up FelicTBUH MpoHNKarwnei 
pagnanun. Matepnans I Kondep. @u3sno7., OnoxuM. u dapMakod. Cp. Asun u Kasaxcrana, 
May. AH Y3CCP, Tanrkenr. 

KRypunn MM. T. Hapymenna Koptuko-BuciepalbunlxX B3aNMOOTHOMeHH Apu ocT- 
poil syyesou Oonesun. C6. «Paquobnonorna» (Tp. Bcecoiw3H. HayyHo-Texn. Kondep. m0 
NpHMell. paswoakT. MH CTAOMABH. H30TONOB HW W3NyYeHMH B Hap. XoO3. WH HaykKe), Vaz. 
Afl CCCP, M. 

Kypunun HW. T. Hosste ganunte m0 natodusnonornun men4aHoro nyssipa. Tes- 
Haydh. Koudep., MOCBALI. BONpOcaM MuU3i0., KIHHMKH MH Tepatlinn sa6onespannit mend. 
Wy3bipvH W mew. myTe, Ilaruropcex. 

KRypwuun HM. T. O koptukanbnolt upipoge PyYHKUMOHANBHBIX paccTpoiicTB BHYTpCH- 
HAaxX opranosB. Hayk. 3am. Aiipchk. gepx. yuis., T. XVI, B. XVII (Dianonor. c6opn. ' 
Ne 10). 

Kypuusn WM. T. Yuenne o tumax ceKpeTOpHEXx KNeTOK *KellyKa Mf ero 3Hayenne NA 
KIMANYGeCKOH WpakTHKM. Hasauck. Men. *MypH., Tom way. XXXIX, Na 2, 

‘Inufgfeman M. Unteponueiitnpybte BIMAHHA C MexaliopellentopoB N30ANpoBan- 
Hworo sKetuNOro HysnipxA. CO. «Bonpocet G@u3snoN0rnn MW WaTouOrnN HepBHOlt cuctTembD 
(Tp. Kongep. Mouog. HayaH. pa6otH. Wucr. dusnon. um. VM. I. Wasnopa AH CCCP), [JI.]. 

Pnr6HnHkKOoBA H. M. MamMenenne BeachBaHiA P1OKO3E MH BOAR B KUeINHKe Opi 
pa3sNYHAX PYAKUHOHAIbHBIX COCTOAHHAX KOpbl romwoBHoro Mosara. Tp. Mxcr. dusnon. 
um. I. FH. Tlaspnopa AH CCCP, tr. VII. 

Camcon E. M. Mamenenne siicmeii HepBHolt exTeNbHOCTH pw BHYTpHBeHHoOM 
BBECHIH HOBOKaNHa, JKYpH. BLICHI. HepBH. yenT., T. VIII, 3B. 6. 

Camcon E. WH. Rananko-akcnepnMentaibuoe oOOocHOBaHHe HOBOKaHHOTepannn 
Up AsBennHoll Gomesun. Aproped. Wucc. Ha COMCK. y4. CTeH. FOKT. Mey. HayK. Mauer. r- 
3Hom. WM. H. Il. DTlaspxopa AH CCCP, JI. 

Cepreesba KH. B. K sonpocy 06 13mMeHeHHN WuTbeBOll BOBOyYAHMOCTH MHLIeBOTO 
TeHTpa pt PYHKUWOHAIBHEIX HapywleHNAX BEICIUeH NepBHOI! Zeatenpuoctn. Tp. WMucr. 
gu3znon. um. VW. MT. Wasnopa AH CCCP, ft. VII. 

Ckopuk B. WH. N3amenenna aptrepnar,.noro KpoBAHOrTO aBIeHiA Up PyHKITMO- 
HAIBHEIX WapyleHHAX YCIOBUOpePAeKTOPHEIX BKCTepO- M HHTepOlentTHBHBIX cBABZel. 
Tp. Mauer. dusnon. um. VW. WI. Tassopa AH CCCP, vr. VII. 

Tnuxomuposa J. J. DynKuNoNHanbHaA XapaktTepHcTHKa KapyNarbDuoro oTAeAa 
IMUeBOa Ip Hapyweniit BEICTHeH NepBHOM jesTenbHocTH y cobaK. Tp. Hct. drusnon. 
um. 1. Il. Mlasnopa ATL CCCP, tr. VII. 

Yeuay aun A.C. Biatasue wactnquon 1 NOHO IKCTHpNAlMH KopH GoubLWIMX MOy- 
WapiHil TOMOBHOLFO MO3ra Ha «MeXaHH4ecKyi0 CekpellHioO» HKeTyHOUHOLO coka. Bion. akenep. 
6uon. HW Mequi., T. XLV, Ne 6, 


Jlajoparopua usnos0rnn nHujesapenna 


Fopaanosa T. T. Yecnreqopaune creqopsix cocyCTHX yCOBHBIX pedaeKcoB 
Up PYUKMNOUAISUBX HapyMeCHHAX WenTpaibyon HepBuoii cuctemn. Tp. Wucr. uso. 
uM. HH. Il. Hapnopa AH CCCP, tr. VII. 

Yopaanunospa T.T.,H.A. KR pumosa nA. A. Poros. H3menenne ycnon- 
HbIX 1 Oc3yCHOBHEIX COCYANCTHX ped@IeKCOB UO BANAUHeEM WeaeniA WaxikapiwnnomM G6omb- 
HbIX C MbIMeCGHLIMH aTpomuamu. Tp. Mner. dusinon. um. WU. I. asnona AH CCCP, tr. VII. 

Aannazospa Jl. A. mw A. A. Poros. Mecneqospanue ycnosnpx nm 6eaycHoBHElx 
COCYANCTHX pedekcoB y OObMEX C BAM apatnuamu. Tp. Mucr. du3non. 
uM. WU. Il. Tasnmopa AH CCCP, tT. VII. 

,puuannuos JL. MW. 06 ocobennoctax cekpelun Manoit 1 6onbmoit KpiBu3HBE 
ph IKCHCPHUMeHTaIbIOM TacTpliTe, BH3BANNOM TOBTOPHBIMI OpONICNnAMI skeryAKa Lo- 
paveH Boon. Tp. Uner. drsion. um. VW. I. Wasaopa AI] CCCP, t. VII. | 

Anpuwnaninos fl. WH. (Bstcrynienne B npeniAx nO 3acyulalnibIM WOKWayaM). 
Tp. IlepsBoit cenepo-3anayHoll Haya. Kondep. Tepanesros, [Cmomeuck]. 

Aepkrag M. ©. [[nuamnka Oe3ycnopuEx IH yCHOBHEIX cocyOpacmnpsAIOMHx 
pedrekcon y yononeka. net. Kanmiu. u aKkciep. Kapguon. um. M. Jl. [iuamsarnapumenan, 
Tpynn, V (O6neq. nayun. ceccua Huet. kKapgnon. AH PCCP a ner. dusnon. nm. UW. I. Mas- 
mona All CCCP, nmocapant. npo6sr. musuon. 1 natod. cepm.-cocyy. cuct.), Tomaner. 

Matpocosa KE. M. O BansHnnt yqanennaA pa3mianbrx yuacTKOB KopH 6onbuInx 
HOTyWApNH HA [ABUTATCILUyIO ARTHBHOCTA OoN,UOl WT Maoll KpnBIsibl waerygka. Tp.. 
Wuer. dusnon. um. Il. HW. Tasnopa AH CCCP, rt. VII. 

Matpocospa E.M.,A.B.Conospies, nB. B. Tponykaa. Onur nay- 
“eA CCKpPeTOPMO ACATCAbHOCTH AKeTyAKA MW DoMKeNyAOVHO!! mene3bl Ip noMonUt He- 
KOTOPBIX XOJNMepri4yecKNx I aspenepriveckHx BenlectB. Haya. cope. no miusnol. u 
WaTow. Mniwesapeuuna, mocsamt. 70-netn1o co ana pom. UH. IT. Pasenkosa, M. 
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Opaos B. B. W3mMesenne cocyfqucrix ycroBnEx 1 Oe3ycCOBULIX pepieKcoB cobaK 
IPH IpAMOM pa3ipaxkeni KOpbl OONbUIAX DOLywapnall. Wacr., KIMNHY. HW 9KCHep. Kapqnod. 
um. M. Jl. llwnamarspapnmBian, Tpyage, V (OObne,. vaya. ceccna Mier. kKapanon. 
AH PCCP 1 Huer. da3noa, um. HW. 1. Nassopa AH CCCP, nocbam. npo6a. du3znod. u natoa. 
cepl.-cocyl. cuct.), Tousmcn. 

Opaos B. B. Hepnogquueckne BOJHE TWaeTu3MOrpaMMBI B XpOHMUCCKMX OMbITaXx 
ia coOakax. (Pusnonor. mypin. CCCP, tr. XLIV, Ne 8. 

Opaos B. B. Muesmosrekrpnyeckuit MatbueBbllt WaeTH3Morpad c ToOynpoBosHH- 
KOBAIM TeH30MeTpomM, Mnsuosor. ayprR. CCCP, tT. XLIV, Ne 3. 

Opaos B.B. Yerpoiicrao qa pernctpauin apTepHatbuoro 7aBsennA, pabotaouee 
NO TIpnukuny cesqAufelt cuctemMy. Kondep. Mo NpuMeH. pagkOwleKTpOUNKH B Me; H 
6non., Tes. goka., M. 

Poros A. A. O BosuiTknopennn Bomnoobpa3snbx KoeOannit Mi1eTu3MorpaMMBl. 
Mner. Kain. w okcnep. Kapguom. um. M. Jj. Unuam3rsapnursusn, Tpyan, V (O6Onex. 
HaydH. ceccna Muct. kapguon. AH TCCP n VMacr. du3uon. um. MM. Il. Tasaosa AH CCCP, 
NOcBAU. Wpobs. Pu3HOT. M MaTO.. cepy.-cocyy. cuct.), TOnaicH. 

Poros A. A., T. T. Topaanospa uw H. T. RHopagaesa. O nekoTopHx 
3AKOHNOMePHOCTAX OOpPa3s0BaHHA YCAOBNOTO MH 3alla3qbIBalolero TOPMOKCHHA Y “eOBeKa. 
Bocemuagu. copenl. 00 mpoOa. Bhicml. HepBH. feaT., Te3. u pedep. foKs., B. I, JI. 

Poros A.A.unJl.A.Po6tuep. O 7HNaMiTgecKoM CTepeoTuie B pabote Kops Gomb- 
mux Moymapun. Ya. aan. Jlennurp. roc. meyaror. nuct. uM. A. MM. TPepuena, tT. 153 (Kad. 
aHaT. WW du3Ho..). 

ConospepesB A.B. Mynkunonatbuble COBUTH IWeKTPOKapAMorpamMMhl NOW BIMAKMeM 
HepBubX HM GHOMOTH4YeCKUX AKTHBHBIX CTHMyATOpOB. Unet. KiMNHY. WH OKCMep. Kapanod. 
um. M. Jj. UneaamsrsapumBsian, Tpyan, V (OOvea. Hayun. ceccua Wer. Kapgquol. 
AH CCP n Mucr. dusnoa. um. Vi. TW. Tasaopa AH CCCP, nocsan. mpo6s. dusnom. u 
waTod. cepy.-cocyy. cuct.), Tonsaucn. 

ConaoppesB A. B., A.A. Poros, E. UW. Pososa. K husnonorun cregoperx 
YCIOBHBIX pepdaekcos. Bocemuagt. cope. Mo Mpo67. BEC. HepBH. feaT., Tes. H pedep. 
joka., B. Ill, Jl. 

Conopbes A.B.,O.B.ConogaknuHa. HK ananns3y AelcTBuA pentrevoBcKoro 
oOslyaenuA Ha CeKpeTOpHyio Hh MOTOpHYIO PYHKIAM MaleHbKHX Ke YOXKOB, BbIKPOCHHBEIX 
13 Mazoit H GONbUIOH KPHBA3HE wesyaka. C6. «Pagnobuonornmay (Tp. Beecoio3n. tayano- 
TeXH. Konep. NO MpuMen. pagquoakT. HM CTaOMAbI. H30TONOB WM U3Ayueunl B Hap. x03. H 
nayke), Usa. AH CCCP, M. 

Conosppes A.B. un B.B. Tpoumkaan. Snagenie HepBunx PakTOpos B JeA- 
TENbUOCTH HOA KelyAOUNO weTe3H. Matepnann I Koudep. dusnor., Ou0xuM. u dapMakou. 
Cp. Asn uw Kasaxctrana, Usa. All Y3CCP, Taurkeur. | 

ConxonKkuua O. B. Hossle ,anunte 0 Mexani3mMe Hapylennit cekxpeTopioli Pynk- 
IMM #KeTyIKa Hocse o6uero peutresoscKoro o6syyenus. Tp. Uncr. dusnow. um. VM. II. as- 
nopa AH CCCP, vt. VII. 

Tpouukaan B. B. K sonpocy o peryaaAnuM cekpeTopnon JeaTcMbHOCTH MOA- 
*KemyOunol wnere3n. Tp. Unct. dusnon. um. WM. I. Wasnopa AH CCCP, T. VII. 


Jla6opaTopHa usnor0TrHH KpoBOoOoopalleniaA H AbIXaHhA 


Boropogackaa T. A. O BANAHKUM Hentyniimna Ha cHcCTeCMy KpoBH. Coodmte- 
nue Il. Xapaktep JeiiKouNTAapHBIx peakuNil y *KHBOTHLIX Ha Hove AauWTeAbuoro BRe_enA 
Henniunnaiia. Biot. skcmep. 60m. 1 Megni., T. XLVI, Ne 12, 

Taneauna H. E.n E. Tl. Wo607b. InekTpotTontyeckoe BOSTeICTBHe Na WeH- 
TPANbNYIO HEpBUYIO CHCTeMY Mp IKCHePHMCHTAIbHOM aTCpoCcKsepose. Muct. Kiruing. 
akenep. Kapquoa. uM. M. J]. [[uuamarsapiumeian, Tpyan, V (OOveq. uayun. ceccunt Hucr. 
kapguon. AH PCCP u Huact. dusnoa, um. WH. U1. Tapaosa AH CCCP, nocspaul. pou. 
puzsnor., Ww Maron. cepa.-cocyy. cuct.), Tonvaticn. 

Moanopa J.J. nA. A. Apomesekuii. O Bananuu BayTpHBenoro BBe- 
eH HOBOKANHA Ha cepsequo-cocygxuctyio cuctemy. Wuct, KINHHY. HW OKCHep. Kapqo.. 
um. M. Jl. Unuamarsapnimmpuan, Tpyast, V (Oven. uayyn. ceccna WHucr, Kapqnos, 
Atl FCCP un Hauer. dusnoa. um. WH. i, Hasaopa Ali CCCP, nocpan. npoou. dusnos. mm ua- 
“TOL Cepy.-cocyy. cuet.), Tomaucn. 

B3umoBbaan H. I. Cpasuente qelictBiaA NoBOKaHHa, BBeACHHOTO B Pasnbic yIacTKH 
cocyucToro pyc.1a, Ha pePecKTOpHble ABUTATeAbUbIe peakUNH OprauN3sMa, KPOBAHOE [aBsAe- 
nue Wo yurxanne. C6. «Bompoce Piusnodorni Wo waToornn HepBuoll cnetembly (Tp. KOHdpep. 
MovIO.. Hayun, padorm. Mucr. dusnog. um. YW. Il. Tasaosa AHI CCCP), [JI.]. 

Uaseuncenit O. GB. Jleitcraie napkKoTHKOB Ha CYXOAKMAbILIe pePACKChl pastbx 
oTaenoB cuunuoro Mo3ra. CO. «Bompoce du3znonornn WH LaTOTOrN HepBHOH CicTeMBP 
(Tp. Kouep. Mozog. nayad. padotu. Vact. dusnos. um. VM. I. Hapaona AH CCCP), [JI.]. 
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Mapuucekuit O. B. OcobennoctH aelicTBHA pa3IN4HbiX HAPKOTHKOB Ha pedek- 
TOPHbIe JLYPA IWeHuOTO HW MOACHIMMHOFO OTAeI0B CHHmIOrO MO3ra. ABTOped. WuCc. Ha COHCK. 
yu. cTen. Kany. Meg. nayk. Mucr. dusnoa. nm. VW. I. Tasaosa All CCCP, JI. 

ManpunucKkui O. Gb. Pasauune B ckopoctTH felicTBHA aMHTaJ-naTpiA Ha pedsek- 
TOPHble AYU Weiinoll Wm TOACHITGHOM OOslacTeli cuuimNoro Mo3sra. Blow. akcnep. OnOT. H 
Mowuit., T. XLV, Ne 4. 

SJe6egqena B. A. Matepnantn K Mexannamy IclictBuA rekcenana. Coo6menne It 
O peickTOpHNOM TOPMOMEHNH KOPTHKAJIBHLIX ABHaTeAbUblX IPMeKTOB HM «CHOHTAHHOM» 
ABHTaTCIbUOM AKTHBNOCTH HKHUBOTHBIX DpH WelicTBHM rekceHala Ha HHTepOUeuTOpH KuINeY- 
Huka. Biona. akcnep. 610m. nH Mewny., T. XLV, Ne 2, 

Markaa J. Il. K mexannu3my gusentepniivol mwatokcnkainn. Cooomeune 4. 
QKCHepiMeHTasbiaA TepalnA AM3evTepHion HMATOKCHKaNIM. Bion. akcnep. Onon. 
Mequil., T. XLV, No 2. 

Ocagunk J. HM. Atann3s mwamenenuli pediektopnol pBUuraTenLHOoW peakiwn 
ipl! BHYTpHKApOTHAHOM BBeAeHIH THMepTOHMYeCKOrO pacTBopa NaCl. C6. «Bompoci u- 
BHOJOPNKM MH MATONOrHl wepBHoit cuctempy (Tp. Kondep. Moog. Haya. padoTu. Mxcr. 
usnon. um. WH. MW. Wassopa AH CCCP), {JI.]. 

Ocagunnh JI. WH. W3menenna LE ed ee J[BHTaTeIbHHIX peakKIHH B OTBeT 
Ha BHYTpHBeHNoe HM BIYTpHapTepnaibHoe BBefeHHe XMMIIMeCKOTO pa3sqpaxntenaA. bionn. 
aKcep. 6uon. H Meg, T. XLV, Ne 2. 

Ocanunn J. VM. Cpasnutenbioe usyuenve odhekTOB OT BHYTPHBeHHOTO H BHY- 
TpHKapOTHAHOTO BBeEHIA FMepToONN4YecKoro pacTBOopa NOBapeHHoM coun. CO. «Bonpocsi 
QU3SHONOFHN HW WaTOMOLHl HepBuol cucTemby (Tp. KoHdep. MoJoN. HayuH. paboTs. Wucr. 
gu3svon. um. VW. I. Massospa AH CCCP), {JI.]. 

Ocanguunk JI. MU. Yaactne nNuTepolentHBHoro KOMNOHeHTa B MeXaHiM3Me M3MerHe- 
HUA KONeHHOrO pedieKca Np BHYTPHCOCYAHCTOM BBeMeHHH THNepTOHHNYeCcKOrTO pacTRopa. 
Broun. okcnep. 6uon. nm Meguy., T. XLVI, Ne 7. 

Ocanunnk J. UM. Yuactue HHTePOUeCHTHBROTO KOMMOHeUTa B MexaHn3Me 3PPcKTOB 
BHYTPICOCYANCTHIX BBeeHnii xXTopuctoro uatpua. ABtoped. ANcc. Ha COHCK. y4. CTer. 
Kany. Mew. Hayk. Unct. du3snon. um. MW. HW. Wasnopa AH CCCP, JI. 

Hpomesncekunh A. A. O BAINAHHH BHYTPHBeEHHEIX BIMBAaHHM HOBOKaNHa Ha CH- 
cTemy Kposn. Coobmenne I. U3mMenenna coctapa KpOBH TOA BAUANMeM MOBTOPHEX BABAK | 
HOBOKaNHa. Biowa. akcnep. 6Guon. w Memuu., T. XLV, Ne 5. 

Hpomespeknuhk A. A. O BINAHNM BHYTPHBeHHEIX BIMBAanIH NOBOKaHHa Ha CH- 
cTeMy KpoBH. Coo6bienne Il. Iameieniia coctaBa KpoBH Nocle OMHOKpaTHOrO BBeselna 
HoBoKannHa. Bion. akcnep. 6uon. wu Meguy., T. XLVI, Ne 8. 


Jla6opaTopnHa Mu3sHON0rHH *Kenes BHYTpeHneil cekpenuH 


Benopnunespa M.®.,E.H.Cnepauckaa. HK Bonpocy 0 3nageHnn PyHk- 
IWOUATLHOLO COCTOANNA Neve B pasBUTHH HM TeyeHHH myyueBoli Gonesnn. C6. «Pagnobio- 
norua» (Tp. Beecoto3u. Hayano-Texd. Kondep. 10 UpuMen. pasnoakT. i CTaONIbH. H30TO- 
NOB H H3aJtyuecnnil B Hap. xo3. m HayKe), Hag. AH CCCP, M. 

EMeaparunos HH. A. Bananve wHCyINHOBOH THOrIinKeMih Wa cokpantenne 
TpeTberoO BeKa KOUWKH Tp pa3sqpakcnnl WperanranonapunlX CHMMaTHyeCKUX HepBHBIX 
BOAOKOH. Bioma. akciiep. 6100. u Megui., T. XLVI, Ne 10. 

EmMenapanos H. A. K anannay dusnonormuecKuX MeXaHi3MOB, yuaCTBYIOMINX 
B W3MeHeHuAX QYHKONH HepBHO CNCTeMbE B YCAOBNAX HHCYIHHOBOIL TiHnoOrdiakKemMHn. 
AsToped. ucc. Ha CONCK. yd. cTell. Kany. Ononor. HaykK. VWucr. mdusnos. um. I. Ii. Tas- 
nopa AH CCCP, JI. 

Emeapaunos H. A. KR Bonpocy 0 BIMAHIM HHCYANWHOBOH THUOTANKeMMH Ha WeB- 
Tpalbunylo HepBnylo cicremy. C6. «Bonpocel Pu3snouorny HW MaTosOrui HepBHol cucTeMbp 
(Tp. Koudep. Monon. Hayun. padotu. Muct. du3nog. um. HM. Il. Tlasnosa Al{T CCCP), [1.]. 

EmMeabxuxurosb H. A. Matepnann K analn3y BANANA HHCYIMHOBOM THNOrINKeMiy 
Ha pedsekch cimmunoro Mosra. CO. «CoBpemenniic mpoOJIeMbl yyeHiiAl O CaxapHOM jHabeTe 
HO NOJOBEIX TropMoinax» (Matep. HayuH. Koudep., nocBpaul. X XI cbeagy KIICC), Xapp- 
KOB. 

MapTtuHueuko M. II. 06 n3MeHenuM peaknuH Ha apenas MNraTeqbHLX HWe- 
PenoOHOK KOMNeK Ip pa3sHbIX YPOBHAX KalbunA KpoBn. CO. «BonpocHt mu3snosornu ui Ma- 
TONOFHH HepBHOH cuctempm (Tp. KoHdep. mMouoq. HayaH. padotn. VWuncr. du3nod. 
uM. VM. WI. Wasnona AH CCCP), [JI.]. 

Mutiwos M. MH. YcnopuopediektopHan FeaTenbunocTb cobak C 9KCHepuMeHTAab- 
HbIM CaXapHLIM AuabeTOM H ypoBeHb rankemun. C6. «CoppemeHHiie 1poOJemMbI yyeHHA O Ca- 
XApHOM jIHabeTe UM O MOJOBLIX TOPMOHAX» (MareD: HayuH. Kongep., nocBaw. XXI chealy 
KIICC), Xapbxkos. 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


sanitized Copy Approved for Release 2010/06/08 : CIA-RDP80T00246A054000050001-6 


614 X poruKa 





JIajopaTopHa HepsBHOl Tpodunkn 


Mapuna A.W. un C. UW. Tenaon. K Mexann3my u3mMenennit ateKTpoKapgano- 
TpaMMBI Ip OoseBoM pasqpaxennn. Du3snonor. wypH. CCCP, tr. XLIV, N 8. 

Mabnunna A. HW. un A. B. Tonxkux. HK Mexann3my peduextopHoll cekpenuu 
agpeHamnua. Mnanonor. mypH. CCCP, tT. XLIV, N 4. 

Tonuxkux A. B. K ponpocy 0 pout HagmoveunuKoOB B NaTorenese JyueBonw Goresun. 
C6. «Paqno6nouorna H paquannonnan Mequminay (Tp. Bropoit Mexaynap. Kondep. m0 
MHpH. HCIHOIb3. aTOMN. 9Heprun), M. 

Touknx A. B. Matepnans kK upo6seme Gorn. C6. «HI po6nemit apost0unn du3snon0- 
rayeckHx PyaKniv (C6., tocpaul. 75-meTu1o akay. JI. A. Op6ean), Mag. All CCCP, M.—ZJI. 

Tonkux A. B. O pou naqnovedinkos B pa3sBHTHH WyyeBolt Gonesun. C6. «Panno- 
Ononorna» (Tp. Beecoio3n. Hayulto-Texn. KoHep. MoO UpiMeH. paylioakT. u cTaOHJbH. 
H30TONOB HW Hayuennit B Hap. x03. W HayKe), May. AH CCCP, M. 

Touknx A.B. UT. Hukope kaa, DYHKINOHAIbHEe H3MeCHeHHA MO3STOBOTO 
CNOA WaAMOUCHHHKOB Tpit BO3qeHCTBHUH Ha Opraui3M HMOHH3Hpyomen paqnaunun. Tes. 
MOKA. Wayun. KoHdep., uocBai. 40-arermo co pA ocnoBanna Ilentp. Hay4Ho-nccaeg. 
peltTreno-paqnogzormy. nuct. M3 CCCP, JI. 

XyAopomesa A, T. K Bompocy o pasBuTu ABHraTeabHOl PyNKUOMH y 7KHBOT- 
HHXx, CO. «BoctiounA PyNKWHt HepBuoil cuctempy, Meyrus, JI. 

Wlenrep H. @®. K poupocy o pa3sauaHol uyBCTBHTeIbHOCTH KPOBeHOCHHIX COCy- 
JOB JIATYWKI K Bazolpeccniry H aspenaminy. DapMako. uw TOKCHKO., T. XXI, Ne 4. 

Hukopekasn II. Jl. Usmepenne aprepnanbuoro jaBlennA y Kpblc B XPpOHH4eCKOM 
oubite. Disnosor. wypH. CCCP, t. XLIV, Ne 7. 


JladopaTOpHA BoOspacTHOll uU3HONOTHH H MaTOJOrHH ywenOBeKAa 


Gapauos B. YP. PykosoycTso to Oone3AM sKeNe3 BHYTpeHHeli ceKpeltun 4 oOOMeLy 
BellecTB. HekuH. (Ha kntTalicKoM si3bIKe). 

bapanos B.I. (Brcrynaenne B ipennax mo Teme «ATepocksnepos»). Tp. XIV Bee- 
COIO3H. Che3aya TepalesTos, M. 

AuanbpmManu B. M. S3amMeyanua 10 TOBOY MpuMelleHuA MeTOsa BarHHaubHBIX Ma3- 
KOB B KIHHNYeECKHX HCcCIeqoRaNHAX. CoB. mMenuiy., Ne 11. 

quabmMan B.M. O po3pactiom NOBLIMIeHHH JeATeN_LMOCTH HeKOTOPHIX PHTOTaTa- 
MHUYeCKHX ieHTpoB. Tp. Mner. dusuon. um. VW. Il. Uaspaosa AH CCCP, tT. VII. 

AutbuMan B. M. Oupefenenne o6mero xonecteputta B MaswOM O6beMe Kposn. 
Bonp. meu. xumun, T. IV, B. 4. 

Jet Ocoun Ji. f. O selenennu sctporenon © MOUOlt Y *KEHUMIH pasuu4Atx BOspact- 
HHIx rpyuil. I[poOm. sufoKpuiOn. H ropMonoTepannn, T. TV, Ne 3. 

Corkouospeposa U.M. Pon Bo3pactioro dakTopa B MaTorene3e IKCNCpiMeH- 
TAMbHOrO (amoKcanoBoro) AUadeta. poba. aigokpunor. uw ropMonotepanun, T. [V, Ne 2. 

Cokoaopneposa HH. M. Pon botcumx orgenosn WentTpadbuoll HepBHoll CHCTCMEI 
1 TOPMOHBI MOJOBEIX KeTC3 B MaTOreHese IKCIHePUMeHTAIbHOrO aJJIOKCaNOBOrTO j{NabeTa 
MOJOJBIX JKUBOTHLIX. IlpoOa. aN,OKpHHON. HW ropMonoTepanmu, T. 1V, Ne 4. 


JladopaTOpHA okKCHepHMeHnTaJISHOIl TeHeTHKH BBbIcWeli HepBHOI JeAxTerbHOCTH 


AnmekceesBa M. C. Onpejenente tuna HepBHol cuctemB y coOaK ua 6a3e pas- 
IMGHAX Oe3yCOBHEIX NOAKpelllewnif (IMMeBOrO HW dseKTpooboponuTeibHOro). Bocemuayu. 
cOBell. 10 WpoOA. BhICHI. HepBH. eAT., Te3. uw pedep. goks., B. II, JI. 

Anmekceespa M.C., B.K. Rpacyerut unk. ®. Menuxosa. IJ[snra- 
TEIbUaH AKTHBHOCTD y CoGaK pa3Horo THHAa HepBHOl cuctemnl. TXypH. BHICIU. NepBil. WeAT., 
tT. VIII, sB. 14. 

by paniua B. I. MNpumeneimne crepeotuna 13 zByx pasqpakuTenel AIA onpepene- 
HHA THHa HepBHOW CHCTeMbI coOaKk. Bocemuayy. coBell. mo mpo6a. BbICII. HepB. WexT., 
Tez. u pedep. gokn., B. II, J. 

Kouzocona T. E. Uppaquagua nu kKonuentpaluaA HepBublxX MporeccoB B KO?KHOM 
aHalu3atope y codak pasnoro THMa NepBHoll cuctempl. C6. «Bonpocsl @usnonoruu nu ma- 
TOJIOTHH HepBuoll cucTembm (Tp. Kondep. Moog. wayan. padotuy. Wnct. dusnon. 
um. MH. Ul. llaspsosa AFL CCCP), [.I.]. 

KRonmocosba T. E. K xapaktrepuctike nocnefqopatenbHoro TOpMO;sKenHA y CoOaK 
pa3sioro THMa HepBioit cuctemHl. CO. «Bonpocht @u3svuonoruu wu DaToNoruu HepBHoli cu- 
cTemby (Tp. Kondep. Mom0g. uayaH. pabotH. Uact. gdu3snon. um. VM. II. I[lapnosa 
AH CCCP), [JI.]. 

KHomMaposa T.@®. RK sompocy 0 1puMenenni 6poMa AJA BLIABICHUA CHAb HeEpBHEIX 
mpoueccos. Bocemuagu. CoBelt. 10 MpoOs. BIC. HeEpBH. exT., Te3. u pedep. oKI., B. I, JI. 
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Komaposa T. @. O60 H3MeHeHHAX B COsep Kani o6ilero a30Ta CIIOHHI y cobak 
pa3Horo Tuma HepBHom cuctempt. Du3snouor. *ypH. CCCP, tT. XLIV, Ne o. 

Kpacyckunit B. K. iexoropse Bompocst P@u3noN0run THMOB HepBHOM CHCTeMBI. 
Marepnanu I Kondep. dusnon., 6uoxumM. u d@apMakon. Cp. Aswu mn Kasaxctana, Man. 
AH Y3CCP, Tautkeurt. 

Menzuxosa E. ®, Ananu3 NO_BWKHOCTM HepBHHX Mpoweccos y cobak CHIbHOrO, 
Hey paBUOBellleHHOrO THMa HepBHO CHCTeMbI © HHePTHAIMA HePBUBIMH Mpoleccamy. Bocem- 
Hall. COBell. 10 UpoGu. BICUI. HepBH. feaT., Tes. un pedep. AOKI., B. ItI, Ji. 

Ilmeununuit VW. 1. O tunax qunamMuku AeHKOUNTapHoro MpoPusA KpoBH IKU- 
BOTHHIX HM ucmoBeka. Jloka. Jlambnepoctoan. o6beq. OOM. PUsMON., OHOXUM. H dapMakol., 
XabapoBen. 

Porospeuko E. C. CncteMHocTb Kopi roqoBHOTO MO3ra COOaK B CBA3H C HHM- 
BUAYAJIbULIMM OCOOeCHHOCTAMH UX BHICHIel HepBHO eATembHOCTH. Bocemuafll. COBell. 10 
upo6.. BLICH. HepBH. jeaT., Tes. u peep. AOKI., B. Ill, Jl. 

Tpowsxuua 10. I. Onpegenenne cunn BosdyquTedbHoro Mpolecca Np UpH- 
MeHelmiit KodellHa C yyeToM Beca cobak. BocemMiasl. CoBelll. 10 mpoOJ. BRICIN. HepBH. JeAT., 
Tes. uw pedep. fonn., B. IIT, Jl. 


Tpynna dusnouornn Tuna Bbicmell HepBHOM JeATeIbHOCTH AKHBOTHDIX 


Magiruua J.idl.,A.U.Mupouosa, Burt. K.Degopos uJi.M., ila 
6an. O suagenun TunOMOrHYecKHX ocobeHHOCTeH BEICHei HepBHOH feATebHOCTH pu 
BO3HHKHOBCHHH TH pasBUuTHH OMyXOMell MOJOUHEIX 2KeTe3 y MEMeH. bio1at. skcnNep. 6nod. 
H MewHu., T. XLV, Ne 6. 

Ilemuanuosa J. HU. K ponpocy 06 n3MeHeHHH COOTHOIMeHIA NOOB B TOTOMCTBE 
MBINeH MyTCM BoaselicTBUA Ha HX HepBITyIO ClicTeMy HeKOTOpHIMH dapMaKkOJOrnyecKiMy 
BenlectBamn. C6. «Bonpocnt @usnonornu HM WaTOAOrHuN HepBHOH cuctempm (Tp. Koudep. 
MosOg. Haya. padotu. Huacr. dusnon. um. VW. I. Maspsopa AH CCCP), [JI.]. 

\lemunnuoba HW. MU. un Burt. K.Degopos. K Bonpocy 0 COOTHOMeIHH NOTOB 
B HOTOMCTBe y MBlileil C pasIH4HHIMH PYHKUNONAIbUBIMH CBOHCTBAMIL HePpBHOH CHCTeMHI. 
Jlona. Akay. nayk CCCP, T. 121, Ne 4. 

Cogmpounos H.C. a Bust. K. Degqopos. K Bonpocy 0 MexaHii3sme jevicTBUA 
TapMiHa Ha BBICHIYIO NepBUYIO JeATeTLUOCTh *KMBOTHHX. Tp. Beecor3u. o6ul. PusHod., 
6voxuM. W dapMako., T. 4. 

Megopos Burt. Kh. AuaaM3 pesyibTaTOB HCIHNTAHHH CHIBI HM MOABMKHOCTH HepB- 
HbIX TIpowyeccoB y MbluicH. Bocemuagy. COBell. 10 poOa. BHC. HepBH. fexT., Te3. H pe- 
ep. WoKa., B. II], of. 

Penopos Baxt. KR. K sonpocy o cpaBpnutenbuo-pu3snouornyuecKOM Msydenun 
BHICWel HepBUuOiT AeATedbuCcTH »HBOTHEIX. Tp. Bceecorwo3su. obml. husno.., OuOXHM. HM 
sapMakoul., T. 4. 

Mexopos Burt. Kk. K cpasyuiterbHol xapakTepHcTike CHYXOBOTO H 3pHTCIbHOTO 
aHasu3aTopos y JaGopatopuuix mbuucit. Conseil. mo akonor. dusnonornu, Tes. AOKI, 
[p.] 1, M.—uI. 

Meyopos But. K. O nosBiKHOCTH HepBHBIX NpOleccoB Y MOPCKHX CBHIHOK B OH- 
Toretiese. Cobpeul. MO BOLLp. PU3HO. H WaTOd. HEPBH. CHCT, *KHBOTH. WM yYeOBeKa PAaHHHX 
BO3pacTH. 3TaMOB pasBuTHA, Pedep. gons., M. 

Wleikun P. JL. pumenenne ku6epHeTHki B ABTOMATH3ANNH ONbITOB Up H3ydeHun 
ycuoBnopedseKTopHoli AeaTeAbHOCTH *KuBOTHBIX. C6. «Bompochl Pu3nos0rn WM WaToOruM 
HepBuoli cuctemay (Tp. Kondep. Mosoy. Kayan. paGotu. Wucr. dusnon. uM. VW. I. ilas- 
nopa AIf CCCP), [JI.]. 


JlaSoparopua dapMakon0rHn YeHTpalbuoll HepBHOH CHCTeMbI 


Kyuaepenuxko T. M. Wamenenna spiciei HepBHOW feATenbHOocTH y coo6ak nog 
BIMAHHeM weHbueHA. Tp. Muct. dusnon. um. WU. I. Wassosa AH CCCP, vr. VII. 

Kyuepenko T. M. Ilapaamuno6ensoinaa KuctoTa Kak CTHMYJATOp BbICLIeH 
HepBHloll JeHTebHOCTH. BocemHagu. Copel. 0 UpoOd. BLICHI. HepBH. feaT., Tes. u pedep. 
yoKa., B. Il, JI. 

Cogmpouos H. C. Wamenenua yenosuopediekTOpHon AeATeIbHOCTH y co6ak Nog 
BIMANHeM KBHaTaIa (HOKTaa). BoceMHagll. Copel. 10 MpoOA. BBICII., HepBH. JeAT., Tes. 
u pedep. goku., B. III, J. 

llo6kanaao Tl. U.uM.K.Kanuuuna. Jleiicrsne 6ap6urypatos Ha ycroBuble 
pediekchl y KpOAUKOB Upu rumvoTuszanun. BocemHagi. Cosel. 0 IpoO. BRICHI. HepBH. 
neat., Tes. nu peep. goKn., B. I, el. 
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JlabopaTopHaA wWuTepowentTuBHbIX ycaOBHBIX pedaexcos 


Ayam I. Merogquka n3yaenna nutreponentnBnex pePiekcos Upw pasypaxenun 
NOXANKH Nok. MOusnosor. aypn. CCCP, tr. XLIV, NB 6. 

Atipanetbanna 9. Ul. K sonpocy 06 snomonun B3alMOeHCTBIA BHeCHIHHX 
BHYTpeunnx pelentopos. C6. «sBomonuusd PywKnuit nepBHoii cnctemsD, Mearns, JI. 

AlipanetTpaun 9. IU. O6 yuactni MPOMPHORCHTHBUOM CHTHAIN3ANAN B Mpo- 
CTpancTBeNNOM anamuse. Bocemuagy. cope. No upo6s. BHC. HepBH. jeaT., Tes. 1 pedep. 
noK., B. II, JI. | 

(Attpanetbaun 2. Ill.) E. Sch. Aira petjanz. Neue Untersuchungen 
zum Ifysteriosis—-Problem Wedenskis. Sowietwissenschaft, Naturwissenschaftliche Beit- 
rage, No 6, 

(Aitpametbauy 9. Il.) E. Sh. Airapetianz. Adatok az ember belzé 
analizatorainak fiziolégiajanor. Orvosi hetilar, XCIX, élf. 41. 

Atipanetbpann 9. Il.un B.A. Buaunnen. Hintepouentusinit yonosunit pe- 
drekc nocre pasob6meninA Sompumx NoNymapnii romoBnoro Mo3ra. Yu. 2at. JITY, Ne 239, 
cep. Ononor. HnayK, B. 45. 

Alipanetbpaun 2.M.un B.A. Kucaaxros. EK BOTIpocy o PyHKWHONATbNOK 
cTpykType BecTHOyApnoro annapata. V Bcecowsn. creay OTOPHHOJapHHrosoron CCCP 
(Tes. goKn.), Mearns, [JI.}. 

Atipanetbpauny 9. UL, JI. U. JleOenepa un B. UW. Casontor. Mate- 
puats K Pu3sKONOrNN BHYTpeutero anannsaTopa YeAORBeKa. CooO6menne IV. Oco6exxocru 
POpMHpOBaHIIA KOPpUTHpyIouNX curHanoB y GombDHX C BaboueRANNAMIT melyyka. Tp. 
Wuct. dusnon. um. VW. I. Masaosa AH CCCP, rt. VIL. 

Alipauetbauy 9. W., A. B. Mlorpe6xospa un B. UM. Caszonros. 
Matepitasn K @u3noOrnn BHYTpeHHero AHATINBATOpa YeTOBeKa. Coobmenne III. O Kopko- 
BOH peryJAlin PynKynH wewyyKa UpwH MaTomormyuecKOM ero COCTOAHHI, Tp. Wuer. du- 
BHO. NM. VW. I. flapyopa AH CCCP, tr. VII. 

Aupanetpany 0. Un J.C Ipyaquosperagn. Matepnaitl K YCAOBHEIM 
peduekcam y kyp. Yq. san. JITY, NM 239, cep. Onosor. HayK, B. 45, 

Atipanetbpanny 9. Ill. w A.M. Yromes. Matepualn K ®u3snonorun BHy- 
TpeuHero anatn3aTopa yweroBeka. Coobmenne V. Pedaextopubie BINANUA C MOYeROTO ITy- 
SbIDA Y ueoBeKka B OOAPCTBYIONIeM HM THMHOTH4YeCKOM COCTOAHTIIAX. Tp. Unctr. dusnon. 
uM. V1. I]. Hasnospa AH CCCP, vt. VII. 

Bacnabes A. H.K ponpocy o cocrosnun IleHTPaIbuOH HeEPBHOH CHUCTeMEI #KUBOT- 
HbIX pH BOselCTBHH Ha CYXOBOil AHANH3aTOP 3BYKOBEIX pasyqpaxutesen. V cbe3q oTo- 
pHhonapnurosoroB CCCP (Te3. xoka.), Megrua, [J].]. 

Bacuabnes A. Il. Merognka 6e3ycroBnoro pasapakKcHin HelospesTCHHOroO MO- 
TeBOrO MY3bIpAH YeOBeKa © ABTOMATHYeCKOM perucTpalveli BIYTPHNYsbpHOrO OObeMa U1 
qaBnennsa, Ousnonor. x#xypn. CCCP, tr. XLIV, Ne 10, 

BupOaunospa-Aureuaosa A.B. Matonornueckn n3MeneHHit WUTepOlentHB- 
HA KOpKosalii uynkKT. H{ypu. BHICI. HepB. WeAT., 7. VITI, B. 3. 

Tamo6Gapan J. C. Yenosune gzBnrarersusre pedsieKchH Np NoBpesyennn Mo3- 
Keka MW Baqunx cTo1b0B. Bocemuagy. cope. 10 mpobs. BEICMI. HepBH. peaT., Te3. 1 pe- 
dep. yons., B. II, Ji. 

lamOapan J.C. Pynknia vospexgennoro qRuratesbnoro aHarn3atopa., Apx. 
WaTou., T. XX, Ne 6, 

KRaau4ues JI. A. Murencnsnocts o6mena dochopa yrueBoyqnon aH 1O-6enKo- 
BOU PpakWNAX B COCTOANHM NCTepnosHca. Horn. Akay. Hayk CCCP, 1. 123, Ne 6. 

KhnecaaAKkos B. A. Usmenenne craroknncriyeckux ycroBierx pedsekcos y co6ar, 
AMMCHUbIX BECTHOYIAPON, CYXOBOH HM 3pnTerbNOl perenmin, Doce NOBPCeKMeHHA KOpPbI 
rOOBNOrO MO3ra. JKypit. BIC. HepBH. geaT., T. VIII, B. 5. 

Kucaakos B. A. Yerosune craroKnnetmueckue ped@slekcul nocae _BycTopon- 
Hero pa3pymenua Ta6upHuToB y cobak 6e3 ABUYTaTeIbHOM HM 3aTHINOUHOlI KODKOBBIX 06- 
wacteli. Bocemnafi. copell. 10 mpo6.1. BEICII. HepBu. Teat., Te3. nu pedep. goKa., B. II, Jl. 

Jle6entpay K.T. Yenosuerit ppuratcnbunit pedaekc y o6e3ban nocae JHYKea- 
uuu. Ya. san. JIPY, Ne 239, cep. 6uonor. nayK, B. 45. 

Jimuxye K.B.K sonpocy o aoxannsaumn BHYTpeHHero (MHTepOlenTHBHOLTO) aHa- 
AM3aTOpa B KOpe OOABMINX NONyMapui romopnoro mosra y cobak. CO. «Bompocsn dinsvo0n0- 
PH WM WaTOOriH HepBHOL CucTempy (Tp. Kondep. Mouog. uayyn. pabotu. Mucr. Mu3HOT. 
uM. VW. Il. tlasnopa AH CCCP), [JI.]. 

Jinukyec HK. B. Xapakrep nwHTepouentnpunrx ycroBHHx pedmekcoB c Masoii u 
'CIbMIOH KPHBU3HH MeryaKa. C6. «Boupocs pusnonorun u vatonorun HeEPBHOM CHiCTeMBI> 
(Ip. Kongep. Monog. nayan. padotn. Mucr. pusvon. um. UW. I. Massopa AH CCCP), [Jl.]. 

JIuunkyce K.B. Xapaktep wntepouentuBunx ycIOBAHX pedaeKcoB c Mano u 6onmb- 
MOH KPHBU3HHI KeIyAKa NO HU Wocne sKCTUpNANNH TIPEMOTOPHHIX 30H KOPH OObUINX DONy- 
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map TomoBHOro Mo3ra. ABTope*). WCC. Ha CONCK. yd. CTen. KaHA. Gnonor. HayK. Macr. 
du3non. um. WM. II. Wasnsopa AH CCCP, JI. 

JlLo6anoBa JI. B. Bananne oKcTHpnaynn KOpL OANOTO MOsyuIapuaA ronoBHoro 
MO3ra Ha HHTCPOUeNTHBHEI YCOBHHM pedmekc y coOak. Bocemuagu. copeml. no mpobs. 
BHICII. HepBH. jeAT., Tes. u pedep. monn., B. I, JI. 

JIo6anoBa Jl. B. Banuanne skcTupnaynn KopH OHOrTO NOMymIapnA ToNOBHOrO 
MO3ra Ha yCNOBHOpePAeKTOpHylo FeaTembuocTh cobaK. Coobmenne I. J[ Bburatrenpuo-o60po- 
HHTeJIbHbe YCAOBHBIC pePAeKCh Mp IKCTHPMANMH KOPH UWpaBoro noAymapus. Tp. Mucr. 
ou3non. um. WU. I. Wasnopa AH CCCP, 1. VII. 

Jiio Ui w-io H. YW3yyenune nexotopstx cTopoH JeATeAbHOCTH BHYTPeCHHHX anamii3a- 
TOPOB MeTOROM YCJOBHBIX peieKcoB H aeKTposHiedanorpadin. AsBtroped. yucc. ua 
COMCK. yu. CTeM. Kany. Ononor, HayK. Uucr. dusnon. um. VU. I. Masnopa AH CCCP, /1. 

Ouucko QO. Ll. K sonpocy o Mexanuame jelictaua cekpetuna. Yu. 3an. JITY, 
No 239, cep. Ouonor. HayK, B. 45. 

OnucKko O. TF. K sonpocy 06 yayactuv HepBHoli cucTembl B yelicTBHM CeKpeTiua. 
bioia, skcnep. Onoa. HM Meguy., T. XLV, Ne 3. 

Onunncko O. 7. O nepsnok perynauun pelictauaA cekpernna. ABToped. ancc. Ha 
CONCK. yu. CTeN. Kany. Onognor. HayK. Wuct. dusuon. nm. VW. II. Naspnopa AH CCCP, J. 

Opaos HU. B. O pananin sHyKneaqun Ha peplekTopuylo JeATembuOcTS pH6. Bion. 
CHO JITY, s. 4. 

Horpe6OKosa A. B. J[pxatTenbunle ycnoBHHe pepieKch Ip BHKIIOWeHH [H- 
CTAHTHBIX pellenTopoB. Bocemuagll. CoBell. 10 UpoON. BHICI. HepBH. BentT., Te3. wu pedep. 
mokn., B. III, Ji. 

Ilorpe6OKosa A. B. Peryaanna phixaHna y B3pocmHXx cobOak TOCTe OMHOMOMeHT- 
HOO BHIKJNOYCHHA B PaHHeM OHTOFebvese AHCTAHTHEIX pelentopos. Jlokn. Akay. Hayk CCCP, 
T4215 .NO.o6; 

Pocnep IO. H3menenne sricuieli HepBHOM JeATeMbHOCTH y coGak pl NoBpekKyeHnNt 
pelletitopos KumeuwHnka. Tp. Wact. dusnon. um. UW. II. Marnopa AH CCCP, rt. VII. 

Tya6aesn Il Snauenve TuHia KOpMIeHMA B CTAHOBICHHH MHTepOlelTIBNEX pe- 
PueKCOB Cc *HKenyAKa y Ko3. Matepnanst I Kondep. musnos., 6uoxuM. u dapmakoa. Cp. A3sun 
MH Hasaxctana, M3q. AH YsCCP, Tanrmenrt. 

Ty a6aes II. O pectu6ynapHo-_BuTaTeqbHHIX YCIOBHHIX pediekcax y HITAKTHbIX 
HM fenaOMpunTHpOBaHHEIX KpomMKOB. BocemMHagll. coRelll. NO WpoOl. BRICI. HCpBH. JeAnr., 
Tes. mw pedep. yoka., B. ITI, J. 

Tya6aes II. O 3aBnciMocTH CBOMCTB HHTepOleNTHBHEX ped@leKcoB OT THA KOp- 
MJICHHA Y KO3 B ONTOreHe3ze. CO. «Bonpoch Mu3snONOTHH M NaTOMOrTHu HepsHoil cHcTeMED 
(Tp. Kondep. Mosog. nayan. pabors. Mucr. dusnoa. um. MW. M1. Masnopa AH CCCP), [JI.]. 

Tya6aes Il. O nyckopprx daktopax *Baukn B OHTOreHe3e. JloKkn. AKay. HayK 
CCCP, rT. 123, Ne 2. 

Ty160aesna ©. K. Bananne BHKIIOGeHNA 3peHNA Ha CYTOUNYIO PATMIUKY *KBaYKI, 
ee TWH W XBUraTeAbHOM aKTHBHOCTH. CoBell. 10 9KONOrT. Pusnonornn, Tes. ROKN., 
B.] 1, M.—JI. 


Jla6opaTopHs cpaBHHTebHOrO OHTOreHesa BbICMei HepBHOl TeaTe1bHOCTH 


BapuaoBpa H.M.,E.M.KRo6akosa, T.A.06pa3nu0Ba u B.A.T po- 
mu xuu. HK ponmpocy 0 XapaktTepicTike HHAHBUZyaIbHHIX OcoGeHHOCTeHi BHIcMell NepB- 
HOW JeATeIPHOCTH coOak NO MHULeBO 1 OOOpoHHTeIbHO MeTOAHKaM. Bocemuagi. coser. 
NO MpoO.J. BRICIH. HepBH. featT., Te3. 1 pedep. goKan., B. I, JI. 

Bapunaopa H.M.ul.A.O0OOpa3zyoBa. K cpapnntenbuoli xapaktepuctike 
CHeAOBHIX MHIWeBLIX H OOOPOHHTeNbHEIX YCOBHEIX pedbreKcoB y coOakH B OHTOreHese. Co- 
Bell. MO BOUp. PU3HON. WM WaTOA. HepBH. CHCT. #KHBOTH, Hl YeOBeKa PanHHX BO3pacrTit. 
aTaNOB pasBituA, Pedep. woKs., M. 

Rannununa E. i. K cpapanteibaomy ructorene3sy oOOOHATeIbHOM TYKOBHILBI Iile- 
HAT I Kposbyat. Cobenl. U0 BONp. PU3NOT. HM NaTON. HEPBH. CHCT. *KUBOTH. H GeNOBeKa pai- 
HHX BO3pacTH, 9TANOB pa3BHTHA, Pedep. woKN., M. 

KHasuwmwnna E. MH. Hekotoppe veprH pasBHTHA ycnroBHOpediekTOpHol AeaTe1b- 
HOCTH B OOOHATeEILHOM allasu3aTope y KpO/IbuaT B PpaHHeM HOCTHATANbHOM OHToreHese. 
Bocemilan. COBeL. 10 Npob. BEICUI. HepBH. FeaT., Te3. u pedep. yoka., B. II, JI. 

KRaasuna M. Il. Banague kodhenua u 6poma Ha ycuoBHOpediektopHyio renepa- 
WM3alHIo y WeHAT. Copel. 10 BOUp. PU3HOA. M WaTON. HeEPBH. CCT. #{HBOTH. H wenOBeKa 
PaHHHX BO3spacTH. dTaNOB pasBHTHA, Pedep. woKn., M. 
| KRaapuua M.II.,E.M.KHo6akosBa, Jl.H.Crenpmax u B.A.T po- 
mux HH. K Bonpocy o cKopocTn obpa3s0BaHHA YCNOBHHIX pedueKcoB y coOak B OHTOFe- 
He3e. HX{ypH. BHICHI. HepBH. feaT., T. VIII, B. 6. 
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Ko6axnospa E.M.u B.A. Tpomuxun. O Banannn jautenbHoro obydeHnna 
MAJIbIMM J[O3AMH paslOaKTHBHOTO KOOasIbTa Ha YCAOBHOpePAeKTOPHYIO JeATCIbHOCTh cobak 
CHAbHOLO THa HepBHO!l cucTemMBl. Bropad way4an. Kondep., MOCBAI. BONp. BAMAH. MONMSH- 
PyIOUl. H3TyUeH. Ha BBICII. OTA. WeuTp. HepBH. cueT., Tes. qoKa., M. 

Mantruua JI. Jl.u PT. A.O06pa3mqo0Ba. H Bompocy 0 pa3BHTHH 3710Kaye- 
CTBEHHEIX ONYXOJeH Y KPOAHKOB C pasNYHbIMH THMOUOrMYeCKuMH OCcObelHOCTAMH HepBHoK 
cuctemMbl. jXypH. Bhicm. HepBH. geaT., T. VIII, B. 5. 

MupsakapumMosBa M.I., Jl. H. Creapmax uB. A. Tpomuxnn. 
© 1alpaBACHHOM H3MeHeNNH MaccHBUO-OOOPpOHHTeAbHOTO WH HCCHEMOBATeABCKOTO pediekcoB 
B OUTOreHese. H{ypH. BBICIU. HepBH. feAT., T. VIII, B. 9. 

OGpasuyoBpa [f.A., J. ® Womasaunckan, Jl. H. Cremtpmax, 
B. A. TpomuxuH. O6 opnentipoBodnol peakiun Ha 1uAMpPepentuble MU yCJLOBHbLe 
parpaKkutTein y coOakh 1 KpowukKa B ONTOrete3se. CO. (OpnenTHpoBOUUBIH pedsekc H OpneH- 
THPOROUHO-NCCICHOBaTebCKaA jexHTenbHocTa», May. AITH PC@CP, M. 

Creabmax JI. H. O punamuke BHeniHero TOpMO?KCHHA B ONTOreHese y coOaKnu. 
(ypu. Bercw. HepB. Weat., T. VIII, B. 2. 


JlaGoparopnxa cpaBHUTeIbHOli PuSHONOTHH BbICMell HEPBHOH eATeTbHOCTHA 


Bapy A. B. O cooTHomlenHm Mey KOMMUCCTBOM YCJIOBHEIX pepicKCoB B OMbITe 
yY KpOJINKOB, HX BeJNUYNHOK UH u3TdecKOH CHOM YCNOBHOTO pa3qpaxKuTeIA B ONBbITAX 
© MHMOrOKpaTHBIM ero IpuMelennem. Bocemunagig. Copel. 10 MpoOa., BbICHI. HEpBH. jexT., 
Te3. 1m pedep. yokn., B. II, J. 

Kpacyckagn H.A.n 5. B. Tasaos. danasguBatwoumne zBuratebuble yCoB- 
NBIC pedsckch y ungHX O6e3DAW. BocemHagqy. CoBell. 10 MpoOs. BbICI. HepB. jfesIT., 
Te3. mW pedep. gonn., B. If, Jl. 

JlIyKkunua E. B. Hekotoppie fannie 0 MWlacTHYNOCTH peakKIMH ie3OCTpoeHuA 
y BOPOOBHHEIX THI. Copent. mo akom0r. Pu3vonorun, Tes. yoKn., [B.] 1, M.—ZJI. 

Jlbyxkuua E. B. Ilrnunm ropogon. J,etrus, JI. 

Hapbaos Bb. B. Crepeotakcuyucckne alnmapaTbhl U WX IIpwMeHeHie TpH 9KCIepiMell- 
TAIDHLIX MOBPeHEHHAX MOAKOPKOBEIX OGpasz0Baunit. (Ilo MaTepHamaM HHOCTpaNHOn JIH- 
Tepatypbl). Dusnonor. mypu. CCCP, tr. XLIV, Ne 9. 

llapaos 5B. Bou B. I Apocaaspwyesa. Curefopne ycnosune pepickcH 
y Wapnanos ramagpuaos. Bocemnagy. Covell. 1o WpoO.. BEICIH. HepBH. AeaT., Tes. u pedep. 
woKI., B. I, Jl. 

IIpasqguuxosa HUH. B. Hekoropsie Aauible No M3y4ennio BEICHIeH HepBHol 
JleaTeabuocTH pH MeTOAOM TMWeBLIX JBUTATeNbHbIX YCAOBHHIX pedseKkcos. Tp. Cosel. 
No Mu3nosormn pad, M. 

IpasnrunKkosa H. B. Caenosne apuratenbubie peaiekchl y 3000THX pbIOOK. 
Bocemuail. copelll. 10 1po6s. BIC. HepBH. ZeaT., Tes. w pedep. goKn., B. III, JI. 

TpasyunuKkosa H. B. (BaKatounterpnoe caoBo AOKMaqunka). Tp. Coser. mo 
Pu3snosorun pwo, M. 

Poroxspenko E. C. J[udhepenunporoutoe TopMorwkenne 1H ero MocJelelicTBHe 
y KpomuKos. C6. «Bonpocn @usnonorun W MaTomornun HepBuolt cuctempm (Tp. Koudep. 
MONON. Hayy. pa6otm. Muner. dusnom. um. UW. I. Nasaopa AH CCCP), [Jf.]. 

Poxotrosba H. A.netyy. A. RoabBWoOB Aa, «PHTMHUeCKHe> CTepCOTHMB [BUra- 
TCABUBIX YCIOBHHIX peieKkcoB y cobaK. BocemHayil. coBell. 10 MpoOJ. BBICUI. lepBH. 
geatT., Te3. 1 peep. gona., B. III, JI. 

Pupceosn JI. A. O sucucit nepBnoit qeaTenbHocTH CaMOK CoOak HM HUBIINX obe3bxHH 
Hp pasJUUWbIX COCTOAUHAX HOTOBOI cuctemBl. Musnosor. wypu. CCCP, Tt. XLIV, Ne 12, 

Ye6bnKuH Jl. A. O pasBuTun gama3qEBaTeIbuoro TOpMOKeHHA y COOaK B OLbITAaX 
¢ J[BUPATeIbHbIMH THWeBLIMH YCAOBHEIMM pedrekcamn. Bocemnagi. coBeml. mo mpoo.. 
BIC, HepB. geat., Tes. m pedep. woKga., B. III, JI. 

“epunomopankos B. B. K usnonorun cayxonoro anaqnsatopa Yepenax. 
Hiypu. Beicut, HepBu. feat., T. VIII, B. 1. 


Jla6opaTopuxA dKoOnorHyecKOld (PusHONOrHH 


Maswnyos A. , Ji puratenbHad AaKTHBHOCTh CeBepHOro OJleHA B CBA3H C YCJIOBHAMH 
Bhintaca. C6. «OunIT M3y4eHHA peryrAnuM usvMonoruyeckux MyNKUNM B eCTeCTBeHHEHX 
YCIOBUAX CyUecTBOBaHHA oprann3mMoB», T. IV, Msg. AH CCCP, M.—JI. 

Haspugos A. @. Ha6mofenna nag TepMoperymAuueli y cepepHoro oscua. CO. 
«BonpocH @u3svoN0rnHM WM WaTONOrHU HepBHOM cucTeMH (Tp. KoHdep. MOOA. Hay4H. 
pabotu. Mucr. dusuon. um. VM. {1. Wapnopa AH CCCP), [JI.]. 
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/LaubKo 10. WU. Yenosutte MoTopHo-Bucitepaibubie pepuekcht y uenoseka. (HK pe- 
TYTAUNH BereTaTHBHAEIX PYNKUNH Mp MBUUeIOH FeATem_LHocTH). Bocemuagy. CcoBell. m0 
TIpoO. BERICHT. HepBH. feaT., Tes. H pedep. qonn., B. Il, JI. 

Hau Cy-wn. PexumM ocBemenia HM CyTOUHaN MepnogqnKa y HOUWHEIX j9KHBOTHEIX. 
C6. «Bompocst Pus1o0rin MW WaTOMOTMH HepBHoit cuctemp (Tp. Kondep. Moog. Hay4H. 
padotu. WMucr. dusnon. um. WU. I. Uasnopa AH CCCP), [JI.]. 

Aan Cy-u uk. Ul. Upanos. O Bananun pesxkuma ocBemeniA Ha NepnomnKy 
(PUZHOTOLMUECKIX PYHKIUMI y HOUNBIX *KUBOTHEIX (JeMypoB). Copel. 10 9KONOr. du3Ho- 
aornu, Te3. yoKn., [B.] 1, M.—JI. 

Mspanos Kk. Il. O peak wa ruvepkannMio u runOKCHIO yY HH3NINX MH BBICIINX 
MO3BOHOUHBIX. Tp. KoHndep. 10 KHCIOpoaH. Tepal. HW KHCMOpOAH. HeocTaTouHOCTH, 
Kren. 

Hpanos K, I. MWo3sonogupe #xuBOTHBe, IMIMeHHbIe IPATPONUTOB i reMorsobina, 
IIpupoga, Ne 5. 

Ragamnukos 8B. Il. Banaue Mpmeqoi qexTerbHoctn Ha PopMupoBanne Tep- 
MOperyJAUHH B OHTOreHe3e. CO. «BoNpocH MPuUSHONOTHH W WaTOUOTHN HepBHOl CHCTeMED 
{Tp. konhep. Momo. Hayun. pabotn. Wuer. dusnon. um. MW. I. Hasaosa AH CCCP), [J1.]. 

amamwunkos B. IL. Bananne «xonofqnoro» BOCHHTAaHHA, MEILICIHON TpenupoBKH 
M KOpMJeCHHA Ha pasBitTie MOJOANAKA B pannem OnTOreHe3e. CO. «Bompocnt Pusnouornu 
WM WaTONOrHH WepBuon cHucTemEy (Tp. koudep. Momoy. Haya. padotn. VMucr. diusuon. 
umM. HM. II. Ilaspnopa AH CCCP), [JI.]. 

Kanamunxos B, Il. O sansannu MsieqHol TpenupoBKn na TepMopery.JAWHO 
Y HOBOPO/KTCUNLIX KO3IAT, COsepKaMUXCA IPH HH3KUX TeMMepatTypax cpeqH. CO. «Onslr 
M3yYenHA pCrytAUM PU3HOMOrHYCCKNX PYHKUMI B eCTeCTBEHHEIX YCJOBNAX CYyUeCTBOBAa- 
HMA oprann3mos», T. IV, Asaq. AH CCCP, M.—ZJI. 

Roctuu A. Tl. KR usnonormi Betcorwoit akkanMaTH3ayNu KpynHoro poraToro 
ckoTa. CO. «OnbIT 13y4eunA peryaAunit PusnororngeckKix PYHRUM B eCTCCTBCHHBIX ycs0- 
BHAX CYII[CCTBOBAHHA OpraHdH3mMosy, tT. IV, Mag. AH CCCP, M.—JI. 

KHoctunu A. I. Musnonornyueckne nccneqoBanna UpucnocobseHuA KpynHoro po- 
raToro CKOTA K PAKTOPaM CpeAb B PABNNHIULIX MH TOPHBIX YCTOBHAX. ABTOped. JCC. HacoucK. 
yu. CTOM. OKT. OuoTOr. HaykK. Uuet. dusnon. um. HM. I. Masaosa AIL CCCP, <I. 

Ju6epmMan B. 6. Marepnaast k dusnozorni cerenosckoro sddekTa voOBBIeEHHA 
paootocnoco6noctn. Tp. Huct. pasnoa. um. VW. M1. Masnsopa AIL CCCP, t. VII. 

Ln6epmMan bB. B. O pedsaektopuoit peryaauum padotocnoco6noctn. Brom. 
dKCHep. Onomwor, uo Mein, T. XLV, Ne 1. 

Jn6epman B. 6.19. P. Yau qgapuan. Ms3menenus nynpea u WLIXaHHA pH 
Oe3syCAOBNLIX H YCIOBNBIX TIIWOBBIX peAeKcaxX yY NeKOTOPLIX BHJOB XMI[HEIX jKITBOTITBIX. 
Copem. 10 aKonor. @usnomoruu, Tes. goka., [B.] 1, M.—I. 

MakaposBa A, P. IIccaeqosanne razsoo6mena y moceit. Copem. 10 skon0r. Pu310- 
gormu, Tes. gorn., [B.] 1, M.—JI. 

Makaposa A. P. @®u3nonornucckan xapakTepucTika macThOn open. C6. «Onpr 
M3YYCHHNA PCrysqANNi PUSKOMOrMeCKUX PYUKUNH B eCTECTBCHIBIX YCNOBIIAX CYUeCTBO- 
BaHuA Oprannsmop», T. IV, Mag. AL CCCP, M.—.1. 

Makapospa A.P.u kh. T. Ueanos. 06 akkanmatus3anqun papniinx nopor 
OBell K POpHbIM yCOBUAM CeBepHoro Kaskasa. C6. «Onnit n3yyeHHa perysaAunit pusnos0- 
ruyecKiX PYNKUNH B eCTCCTBEHHLIX YCHOBHAX CyIleCTBOBaHHA OpraHnM3MoB», T. IV, Van. 
All CCCP, M.—-I. 

Makaposa A, P.n A. H.Ceraab. Onsnonormueckan xapakTepuctika 3uM- 
Hell WacTbhObt CepepHoro osenA. CO. <OMpIT 13yyeHHA peryrAnit Pusnonornyecknx PyHKINH 
B CCTCCTBCHHBIX YCJIOBNAX CYI{CCTBOBAHMA OpranH3amMosBy, T. IV, Asa. AH CCCP, M.—ZJI. 

Hacaenzona fl.U.n B.D. IlLymakosa. Uccreqosanne cexpenun oxonoyur- 
MBIX CJUOHHBIX KeIe3 y OeubX KpBIc. Copel. 10 akoZ0r. Pusnouornu, Tes. poKn., [B.] 4, 
M.—ZJI. 

Paymeu6ax 10. O. O npnpoge yeToitunBoctn CenbCKOXO3AHCTBCHHBIX KIBOTHEIX 
K BBICOKOM TemMepatype cpegn. CO. «Omsir u3syyenna peryaaunil pasnonornyeckux yHK- 
UHH B CCTECTBCHHBIX YCJOBIUAX CYWeCTBOBaHHA OpranH3Mos), T. [V, Aan. AH CCCP, M.—JI. 

Paymwen6Oax 10. O. O du3nonormyeckoit upupone ycToitunBocTH +KMBOTHEIX 
K THIOKCHYeCKIM YCJOBNHM BLICOKOropba. CO. «Onbit nayyenuaA perynauui diuairou0rn- 
4eCKHX (PYNKUHM B CCTECTBEHHEIX YCJOBHAX CyIecTBOBAaHNA Opranu3mMos», T. IV, Maa. 
AH CCCP, M.—JI. 

Paxumos KH. VMsyyenne spomkqenunlx u HaTypanbHHX yCJOBHBIX IMMeBEIX ped- 
AeKCOB B OHTOFeHese y HKBAIHBIX. CO. «ODbIT U3yyeHUA perynAUNi Pusnomormuecknx PyHK- 
WH B eCTCCTBEHHBIX YCJIOBHAX CYINeCCTBOBaHHA Opranu3mMoB», T. IV, Many. AH CCCP, 
M.— JI. 

Paxumoes KH. Marepuansl no u3y4enitio BpomeHHEIX NMMeBEIX pedseKcoB y +Baq- 
HBIX CO 3pHTeAbHOrO H KOWKHOTO aHarIMsaTopos. C6. «Boupocsl musnorzornn u nWaTouornn 
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vepBuoll cnctempm (Tp. Kondep. Mosog. nayau. padotu. liner. @u3uon. uM. VW. Il. llapnopa 
AHL CCCP), [JI.]. 

Paxnumos K. Marepnagn no neciesqoBaihio POpPMUpOBaHHA HaTypasbubX NMUe- 
BHIX YCAOBNEIX pePACKCOB B ONTOFeHese y *#BAIEIX. CH. «Bonpocel Ousnon0rnn Ue WaToTO- 
TH HepBHOll cuctemby (Tp. Kondep. Moog. nayua. pabotu. User, dusnon. um. VM. Il. Man- 
nopa Alf CCCP), [JI.]. 

PaxumosB KH. O natypanbunix UNMeBRIX peduekcax B PaHHCM ILOCTHATAJIbHOM ON- 
ToreHe3se Y MOJOANAKA OBeIL B YCIOBNAX CTOMJOBOLO II HacTOMMIHOTO coyepHaHnA. CoBeul. 
no akosor. Prsnosornu, Tes. qoKm., [B.] 1, M.—JI. 

Paxumon K., 9. P. Yun apnun u C.M. Dat3sunes. O hopmuposannu 
WNWeBBIX pedsekcoB B panHeM OuTOrelese y *KBAUIEIX. CoBell. 10 BOMp. Pu3sno. UM WaTO.l. 
HepB. CHCT. 7KNBOTH. H YeOBeKa pauwHX BO3spacTH. 9TaNOB pa3sBuTUA, Peep. Norn, M. 

Pamespekaa J. A. Uccaeqopanve opvenTHpoBOUHHIX pedieKcoB Ha AbXxaHHe 
H raz0o6men pi pasqtpaxennn o6onATeMBHOTO aHamuzaTopa. ABTOped. ACC. Ha CONCK. 
yu. cTel. Kany. Meg. nayk. Unecr. dusnon. um. VM. II. asnopa AH CCCP, JI. 

Poraab A. Lf. O BanaAHHM pagqnalMoHHOrO OXTaKenHwA Ha TepMOoperyTALM10 
y KPbIC, pa3BUBaIOuNXCA M COsepsKaultXCA MpH HU3KOH Temnepatype cpeyH. CO. «Omit nay- 
WeHHA perysAAUH PUstoTOrMYyecKUX PYHKUMM B eCCTECTBEHHLIX YCIOBHAX CYyileCTBOBAHNA 
opranusmop», T. 1V, Wag. AH CCCP, JI. 

Caoonum A. J. Mexpynapogunit cummosnym Do ranotepmun B lOrociapun. Du- 
3Honor. *KypH. CCCP, Tt. XLIV, Ne 8. 

Caounum A. Jl. MexqynapoquHi cummo3nyM no dusnojlorun tpyya B UexocroBa- 
Kun. Musnonor. wxypH. CCCP, t. XLIV, Ne 7. 

Cuonum A. Jl. O sunannn dakTOpoB BHemHet cpeyqE Ha PuU3NONOTMYeCKHe PyHK- 
nun. Matepnann I Kondep. dusnon., 6Guoxum. u dapMakou. Cp. Asum u HKaszaxcrana, 
Msn. AH YaCCP, Tamkent. 

Cnuaonum A. Jl. 06 usyyennn coelnain3npoBaHHHIX pe@JeKTOPHHIX aKTOB y MJle- 
KONNTAOUNX. C6. <OBOMIONNA PYHKYAH HepBHow cuctemby, Menrus, JI. 

Cuouum A. JI. I[nniesse pediekch 1 1MMeBad Chetvasu3alun y MIeKONUTAIOUINX. 
Htypu. o6m. Guon., Tt. XIX, Ne 6. 

Cuouum A. J., A. P.Maxkaposa, B..Kanamunukos, A. TP. Ilo 
HyraeBa, K.Paxumos, Tr. A.Tpy6uununa, 3.P.¥YmeaaBuna. K du- 
BHOOTNUeCKO XapakTepucTHKe ATHAT-rnOpupzOB apxXapoKapakywaA. CoBelll. 00 oTTaIeHHon 
THOpuNBAl. pacteH. M *KMBOTH., Te3. WOKI., B. 2, M. 

TpyOnunua I. A. Uccueqosanne noTooTmenuTenbHOM peakUMM demoBeka. Tp. 
Vnct. dusvon. um. U. WN. Nasnopa AH CCCP, t. VII. 

Yrounes A. M. Matepnansl O AeATeEMLHOCTH CJIOHHEIX Kees Y TphH3yHOB. C6. 
«ONBIT N3YVEHHA PeryIALNM PHU3MONOTHVeECKUX PYNKUMM B eCTECTBEHHHIX YCJIOBUAX Cyle- 
cTBOBaHIA Opranu3MoB», T. IV, Mag. AH CCCP, M.—JI. 

Yuonasuun VO. P. Bposgenune Iuilepble peakKIHH y AHINHOK TOMOMeCBOTO JIA- 
crorppiza (Melasoma populi L.). Copeny. 10 9kon0r. @u3snonorun, Te3. qoKI., [p.] 4, M.—.l. 

YuuaBpnunu 9. P. Bpompennbie mnmensle pepieKch y UleHKoB. C6. «Oupit u3y- 
YenHA perysAUNH Pusnonoruyecknx PyHKUMH B eCTeCTBEHHEIX YCAOBUAX CyilleCTBOBAHH A 
oprannsMon», T. IV, Mag. AH CCCP, M.—uI. 

Yuoaasnnun 9. P. O hopmuposanun naTypanbuEx NMMWeBEIX pepleKcon BR paliHeM 
onTorenese y cobakn. C6. «OnniT u3yyeHHA peryrAuMl PusMHoOsorMuecKUX MPYHKUNL B ecTe- 
CTBCHIILIX YCJIOBHAX CynlecTBOBaHNA OpraHu3MosB», T. IV, May. AH CCCP, M.—JI. 

Maitanes C. Besycnosnbie n HaTypabHHe yCOBUble CIIONHbIe MuMeBHe peprekchl 
y OBell POMAHOBCKOM HW KapakyAbCKo nopog. C6. «Onbir nsyyenuad peryaaunit pusnonorn- 
WeckuxX PYUKUAH B eCTECTBEINNX YCJOBMAX CyMeCTBOBAHHNA OpraHH3mop», T. LV, Man. 
AH CCCP, M.—JI. 

Mnunaatrosa J.T. O dusnonzornyeckot runokcemim. CO. «Onpit w3ygennAa pery- 
ANH PUSNOMOTHUCCKIX PYUKIUN B CCTECTBEHHEIX YCOBHUAX CYIeCCTBOBAILIA OPAHH3MOB), 
tT. IV, Mag. AH CCCP, M.—JI. 

Ounatrospa J.T. Peakuna Ha PHMOKCeMHIO Y MACKOLNTAIOUUSX C pas GHOll IKO- 
jlOrnueckoit Chemmarnzannei. Copeut. 10 sKon0r. dusnonornuu, Te3. qonn., [B.| 1, M.—dJl. 

Ouuaoatosa J. I. Peakuna Ha rHnokcemmio y MieKOMMUTAIONMX C paso SKONOTH- 
veckoit cleunanu3anueil. C6. «Onnit H3yYCHHA peryrlauun usHoOTOrMyecKNX PY HKUAH. 
B CCTCCTBCHHLIX YCIOBHAX CyMecTBOBaHHNA Opranu3mMop», T. IV, Maz. AH CCCP, M.-——d.. 

Wlersospa A. VM. Besycnosnnie numespie ciionnple pepiekchl 1m ocobeuHocTH 
BOAHOrO O6MeHa y OHaTpH. C6. «ONIT U3yYeHHA perysALMM PUsvosornyecKHXx PYHKOHH 
B CCTCCTREHHEIX YCJOBHAX CyUlecTBOBaHHA oprann3moBy, T. IV, Way. AH CCCP, M.—4JI.. 

Iferanospa A. WM. Ons usnonornueckoro ahain3a rpbi3yuleH AeATesbHOCTH 
Gonpmoit necuankn. C6. «OnnIT u3yyeHHA peryAunit dusnonornuecknx PyHKUM B ecTe— 
CTBCHHLIX YCJIOBHAX CYMecTBOBAHUA OpraHusMoB», T. 1V, Mag. AH CCCP, M.—JI. 

Ifernospa A. UH. Wopmuposanne porouelt 1 rpH3yulel AevATebHOCTH B OHTO- 
reHe3e HeEKOTOPHX rpH3yHOB. Cosent. 10 vkosor. dustouornn, Tes. AOKI, [p.] 1, M.—JI. 
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JJadopaTopuA DU3HOIOTHH CCAbCKOXO3HAHCTBEHHBIX 7KHBOTHBIX 


Actpaxanckaa H. A. Hekoroppe qaHuile 0 BINAHMM HepRHoli cncTemnl na 
MHKPOCTPYKTYPY *elesicTOH TKANN MOJIOUHOM wees. Bioma. akcnep. 6u0n. 1 Mesnt., 
tT. XLVI, Ne 12, 

AxMegos P. O Temaopery.Aun y BBICOKONpOAYKTHUBHBIX KOPOB IPN pasqwauEXx 
TOMMepaty pHLIX YC.IOBIAX CosepRania. ABTOped. HCC. Ha COHCK. ya. CTel. Kany. 6u0- 
Jor. wayk. Huct. d@usnoa., um. WH. 1. [asnopa AH CCCP, JI. 

Axmegzos P. Tepmoperyasyuna y KopoB Tip WH3KHX TeMMepaTypax cpemH. 
C6. «Onbit w3yuenisa peryTAuHi Pasnonorinvecknx yHKINi B eCTeCTBeEHHEIX yCNOBHAX 
CyYMeCTBOBANHHA OpranH3mMosn», T. IV, Wag. AH CCCP, M.—JI. 

HapHunnkos H. A. Banaue pasqw4Hnx TemiepaTypublX ycnoBNit cpeab 
Ha MOJIOUHY!O IPOAYKTHBHOCTh H TepMopery.Aitio y KopoB. Copel. 00 akoTOr. du3zn010- 
run, Tes. qoKn., [B.] 1, M.—JI. 

Bapwhmuaunkos HM. A. O pehaextopnon perynayun maKtauun. Jlorn. Beecoro3n. 
KOHdep. 10 MOOuNHOMy ery, M. 

bapumuukos HW. A. On3nonornyeckne OCHOBEI NOBLWeHUA MOOUNO! upo- 
aAyktTuBuocti. IlyTh NOBEMIeHHA MpOLyYKTHBHOCTH *KMBOTHOBOACTBa HA HyOanun (Tp. Tep- 
BOL HayuHoit Koudep.). 

bBapnmunkos HM. A. wd. TW. KRokopunya. Buemaa neppuaa jeatenb- 
HOCTb HN JakTaiuA. BoceMuagil. coBell. 00 MpoOa. BEICH. HepBH. eaT., Tes. n peep. 
goka., B. II, JI. 

BaxtnosnuHa b. X. Bogut oOmMen y pepOmoga. CO. «Onntr nayaenns pery- 
TAU PUSTOTOTMMeECKIX PYHKUNM B CCTECTBEHILIX YCIOBHAX CYMeCTBOBAHHA OPraHi3MoB», 
T. IV, AH CCCP, M.—I. 

bopceyk B. H. Bansanne n3menennii crepeotuna cogep#aniaA u oennA Ha KO- 
WHUCCTBO Kaseuna HW hocpopa B MOTOKe y Kopos. JfoKn. Bcecoio3H. Kondep. 10 MOJOUNOMY 
Nery, M. 

Banbaman B. A. Ananus pediekca MONOKOOTAaWH B YCAOBMAX OHOCTOPOH- 
Hell eapdepentTaun BLIMeHH y KO3, Mapect. Akay. Hayk IcToucKon CCP, cep. 6uouor., 
T. VII, Ne 2. 

BanbaAmMau OV. KR. Wsyyenne pedackca MonokooTgaun Np MaUIHNHHO OlKe. 
floxn. Beecoio3su. Koudep. 10 MomoaHOMy ery, M. 

BanbaAmMan J. KK. VWayyenne pediekca monokooTyaun Up MaINWHOH poliKe. 
Ussect. Akay. Hayk IcToHcKoli CCP, cep. 6uonor., T. VII, Ne 3. 

Asanroes X. b. WUsmenensie sseprernyeckoro o6Mena y JaktTHpywoumnx rop- 
CKNX KOPOB B ropmbx ycmopnax. CO. «Onn n3yyenna peryraunit dusnomormuecknx Pyuk- 
WH B eCTeCTBCHHBIX YCOBHAX CYyUlecTBOBAHHA oOprann3mon», T. IV, May. ALL CCCP, 
M.—JI. 

AiocemOuun X. Banaune pospacta u acuta aktTarnii Ha TOpMOmenne MOJOKO- 
BHIeTeniA HW MoAoKOoTAaWM. Mspecr. Akay. mwayk Haz. CCP, cep. @u3non. nu Meguu., 
B. 1 (‘). 

/JLiocemOun X. O pedsektopuntxX MCXaNM3Max TOPMOKeHHA MOTOKOOTAAYH. 
Jlokn. Beecoro3n. Kondep. 10 MOTO“HOMy gery, M. 

AsocemOnm X. Pehsektopnoe tTopmoenne MomOKOoTZaaH. ABTOped. sltec. 
fa CONCK. yu. cTel. Kang. Ononor. HayK. Mucr. dusnon. um. HW. TI. Masnopa AH 
COCR» cl. 

s3eanuncknih HK, Wsyaenune sricmeii neppuoit ,estempuocTH y Kyp B ONTOrelese. 
C6. «Bonpocnt @usno70rnn W Matosornu HepBHolt cuctempm (Tp. Kond@ep. Moaoy. Hay4n. 
pabotn. Muct. dusvon, um. VW. W. Masmopa AH CCCP), [.1.]. 

sgemunceoknuwdt HK. Hexotoppe oco6ennoctn du3svon0rnn pa3sputna Kyp pasa 
HOM CKOpociieaoctH, ABToped. ACC. Na COHCK, y4. cTen, Kang. SGuonor. uayk. Hucr. du- 
3nog. uM. VW. 1. Masaosa AH CCCP, JI. 

Rokopuna vO. Il. Boetculad nepauag peatenbnocTh 1 MOTOUNaA MpOAYKTHBHOCTB 
Kpyutoro poratoro ckoTa. Jiypu. o6ul. 6uom., T. XIX, Ne 2. 

Konropuna oO. Tl. Monoutan npoxyktuBnocth Kopos Hn THTOMOrMGecKHe oco- 
OcnnocTH HX BEICMel HepBHoli jAesTeabuoctH. JloKnT. Beecoiosn. Kondep. 0 MOWOUNOMY 
mesty, M. 

KRokopuna oO. Il. Wpumenenne tectos «6o1pmoroy 1 «Manoro» craujapToR mph 
HCCAICHOBAHHN BHICHICH WepBuoll JesmtestbuOCTIE Kpynmworo poratoro ckota. Bocemuagu, 
cOBCHL. HO T1poba. BIC. ucpBH. AcHt., Te3. u pedep. yora., B. II, JT. 

Mamegos Jl. M. Cnowkuopedaektopuan peryaHuun 9vhepreTn4yecKoro o6Mena 
OBC, B CBABH C NHTaWNeM. Mu3nosor. wypu. CCCP, tT. XLIV, Ne 12. 

Iionospny Jl. Poub runotanamyca B peryAunM MOTOpHOH PyuKunH Mono dHOL 
mere3sn. Jlokma. Akay. nayK CCCP, tT. 121, Ne 14. 
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HIonosusa JI. T. Poab runotanamyca B pedicKTOpHol peryAWMH MOOKOOT- 
nau. C6. «Boupocn Pusnonorun WH WaToorni nepBHOH cuctempy (Tp. Koudep. MoJog. 
Hayun. padotn. Mner. diusnon. um. VW. WW. Wasnosa AH CCCP), [.T.]. 

Tonosusa Ji. lr. Ponab Heppuol cucTeMbl B peryaAAWWN [Buratebiol PyHKHH 
MONOUHOL Aere3H. ABTOped. THCC. Ha COCK. y4. CTell. Kang. Ouonor. nayK. Huct. pusuon. 
um. VW. UW. Masaosa AHL CCCP, JI. 

CxrpnopuoBpa A. A. nM. WU. Xpenosn., Texnuka uccreqopanns” KpoBoo6- 
pallens, rasovteprernyeckoro OOMcHa H Jerounloro AbIXaHUs yY CeAbCKOXO3ANCTBCHHEIX 
FKUBOTHEIX. (ITpakt. pyKoxBoycrso), JI. 

TrepceKkoid VF. 6. O pom cumuatnaeckolt nntepBaynn apenornmnmodusa B pe- 
ryan cekpeuwun MomoKa. JloKn. Beecoo3sn. Kondep. mo MonoulOMy fiery, M. 

Tapepcrkonw TT. G5. Cekpemna mowoka y Ko3 Tocate MONON Nepepe3skn CiIMHnHOro 
mMosra. J/loku. Akay. nayK CCCP, T. 123, Ne 6. 

Uepennronpa A. H. XapaktepuctuKka CekpeTOpHOH WeATeMbuNOCTH Mey AKA 
Y CBINeH Up CKapMIMBAHI HM Pa3H4HbLIX KOpMOBBIX CpeACTB M HX CMCcCCcH H NekoTOpbie 
JANNEIC O MEXAHH3Me PCrylALNH PYHKTNN Mey HOUbIX Heres. ABToped. ANCC. Wa CONCK. 
yu. cTeN. JOKT. Ououwor. wayK. <leunurp. Betep. unct. Muu. cempen. xo3. CCCP, JI. 

‘iymuospekuih JI. A. HK ponpocy 0 3iayennit HepBHOH CHCTeMBE MaTKH JA 
HMMIaUTaLn IMOpuona WH TeyenisA Gepemennoctiy. X nayun. ceccnaA Wner, akyit. W rane- 
Kon. AMI] CCCP, Tes. qona., JI. ; 


JlaSdopaTopuaA HHSHOJOTHH HAS WINX 3KHBOTHDIX 


Kacumos P. 10. Besycropnpre 1m ycuosubie pedickchl y OCeTpOBHMIX pbIO HM HX 
rH6puyos. H3anect. Akay. nayk A3epbaii. CCP, cep. Onouor. 1 CembcKOxo3. HayKk, Ne 1. 

Kacnmos P. JO. Ocnosnsie cBolictBa Bhicniel HepBHOH JICATebuOCTH y pyCCKOTO 
oceTpa, cTepangu Hu oux rn6pugos. ianpecr, Akag. Hayk AsepOaltK. CCP, cep. Onosor. 
IL CeILCKOXO3, HayK, Ne 4. 

Kacumos P. 10. Yesosrse 1 Oe3ycroBHble pediekchl Y HEKOTOPEIX BHAOB OCeT- 
poBHx paid. ABToped. Aucc. Na CoucK. yu. cTell. Kai. Onouwor. uaykK. Mner. dusnon. uM.. 
HW. I]. Hapsosa AH CCCP, Jf. 

Kacumos P. JO. Yenosusie pedaencht y ocerposnix phd. dsoonor., *ypH., 
T XXXVII, B. 9. 

Jlo6amuesB M. E. VWsyuenne nactuHKToB y MejJjOHOCHOM MWdeIbI MCTOJOM YyCJIOB- 
HHX pedackcos. ITgenonoyctBo, Ne 1. 

JdlLo6Oamen M. E. VWayuenne nopenenna Meqonocuoit WueubE MeTOZOM YCJIOBHLIX 
pedackcos. XVII Mestqyuap. Konrp. no nuenopoycTBy (JloKn. Cos. jemeraimin), M. 
Jlo6ames M. E. Pedsexcnt y nacekomix. Hayka u mnanp, N A. 
Jo6ames M. E., U.T. JIonatnua, W. A. Huxutuna, FE. VY. YU ec- 
HokKOBaA. lLlenube 1 cueqoBblIe ycAoBMbe pePAcKChL Y MeMONOCIION Nye. Bocemuaniy. 
COBCI. HO UpoOA. BRICIN. HepBH. eaT., Tes. 1 pedep. goKa., B. III, J. 

slonatnua H.V., M.A. Rysnenosa, C. B. Ilannxosa. © gusno- 
mornyeckoit upupoxe «Tanya» mer. Htypu. ob. Ovon., T. XIX, Neo. 

Hurutuna HU. A. Msyyenne 6e3ycnoBHHX HM yCOBHEIX pedseKCOB y ryCcHHIl. 
mesKoupAToB (Antheraca pernyi Q. 1 Bombyx mori L.). Asproped. aucce. Na COuCK. y4. 
cTeH. Kany. Guosor. nayk. Uner. du3zion., nm. VW. I. Hasnopa AH CCCP, JI. 

Ilunnxutriuista WH. A. Poab nagrsoTounoro M WOATLOTOUNOLO TanLrIHeB BUHCTHIKTe 
3ABNBKH KOKOWa y NlIeTKOUNpATOB. Zoonor. wWypH., T. XXXVI, B. 6. 

IlonomMapenko B&B. B. Vsyaenne ocobennocteli Bricmell HepBHOl jeATeTb~ 
HOCTI. y Kyp pasunaqubix mopon. Torn. Akay. nayk CCCP, 7. 118, Ne 3. 

flounomapeunko 8. B. Wayuenne cpoiicts Bricuiell wepBnoll eATCAbHOCTH 
y Kyp pasupix uopoy. ABtoped. wanec. Ha concK. yu. Crem. Kany. Ouonor. Hayk. uc. 
musnon. um. WH. Il. Wasnona All CCCP, JI. 

Ueenorkosa E. L. Yenonusre pepaekcst y Wael na Well pas paxnuresen. 
C6. «Boupocnt @usnos0rnn un WaTOTOrNN HepBHOL cucTempDY (Tp. Kouep. Mouoj. Way4dH. 
padotn. ner. dusnoa. um. WH. MM. Hansopa AH CCCP), [JI.]. 

Huym LH. M. Bausune nepporus3ipyiomnx Bo3yelicrBnil Na yeronuble pedsekcs 
y Kpoubunx B nepnog SGepeMcnHocTH 1 WakTayui iW Wa Temi pocta ToTomMcTRa. @usioor. 
mypu. CCCP, t. XLIV, Ne 12. 





JlaSopaTopHaA cpaBHHTebHOll ONOXHMHH 


boropos B.T., E.M. KRpenc. BosmMoKHO JN 3ax0poHncHie paquoakTHBHEIX 
OTXONOB B PIYOOKOBOAHEIX BHaqunax oKeana. IIpupoga, Ne 9. 

Bepro6unneKkaan HH. A, O6 aBomIONMN Mponecca oKNCINTeLbhHOrO ocmopi- 
WUpoBaHA B MO3Sry UW PopMUpoBAHNn remaToonuemasuueckoro Gaphepa B PAY WO3BOHOY- 
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HBIX (MCCefqOBaHHe pH NOMOM payquoakTMBHOrTO dbocpopa). Tp. BcecowwsH. nayaHo-texu. 
KOHdep. NO NPHMeH. pasNoakT. U CTAaOHAbH. W30TONOB H U30ydeHHH B Hap. X03. HM HayKe. 
VWayucnte suBOTHOrO Oprann3Ma. PH6HOe xo3AiicTBO. Iinmesana mpompmigennocts. Maz. 
AH CCCP, M. 

BepxexOnucKaa H. A. Hexotoppre qaHHnie m0 IBOJIONHH OHepreTHyeckoro 
OOMeHa MO3ra B PAAY MO3BOHOUNEIX MUBOTHEIX. CO. «QBOMIONNA yHkKynit HepBHoit 
cHuctemMbEY, Megrus, ul. 

BepmeOnuckaan H. A. Oxncantenbuoe dbochopnaNpoBanne Mo3ra B 2BOONNH 
HO3BOHOUNEIX AKUBOTHEIX. Te3, qoKN. na Kondep. «Pochopuanpopanne 1 pyukuna», JI. 

BepmoOnuckagn H. A. un P.M. Boaxkosa. Jla6nannne Makpoaprnyeckne 
ocatTh Mo3ra B PAY MO3BONOUNEIX AKIBOTHELX. /Loka. Akay. HaykK CCCP, rt. 118, No 1. 

BoutTkesiuu B. WH. Bananne xposmueckoro KUCAIOPONHOrO rouwosqanHA Ha Kpo- 
BocHaOsKene Mosra. CO. «Du3sn070rug WH WATONOTHA WeIXaHHA, THMOKCHA IW OKciTreHoTepa- 
nus, Haq. All YCCP, Kues. 

BouwkosBpa P. HW. Bananne temnepatyppr wa o6men sabnapunx ochopnntx 
COCANHCHI B MO3Bry XOAOAHOKPOBHBIX, ABTope®. (NCC, Ha COHCK. yu. cTel. Kana. 6nonor. 
nayk. Iucr. @usnon, um. MW. HW. Ilapnopa AH CCCP, JL. 

Bouwkopa P. WU. O6men na6uanusrx hochopusix coeannenmii B Mo3re yepelax 
B COCTOAHIIN S6oRpeTRoBaHNA VL «cAUKH. L3Becr. Akay. Hayk CCCP, cep. Ononor., Ne 5. 

/Lomau Jf. Wocharasst Mosra y HEKOTOPHIX TpeCTaBliTeszelH WO3BOHOUNLIX jKH- 
BOTHLIX. CO. «Boupocsl @usvosornn uw waTosornn HePBHOM cicTemED (Tp. Kondep. Moon. 
Hayy. padotn. Mucr. @u3nog. um. VW. ll. Wasnospa AH CCCP), [JI.]. 

/Lomsau Jl. Wochomonoscrepastt Mosra B (PUTOTeHeTHYeCKOM PAY WO3BOHOUHHIX. 
ApToped. yice. 1a coucK. y4. crelt. Kau]. Mey. Hayk. Wuct. du3znow. um. VW. il. Masnopa 
ATCUCP, «iT. 

Rpenc EH. M. Jlsxanne mosropoit TKann pi runokcnn. C6. «Du3snon0rna it 
MaTOWOPNA ABIXAHIHA, THIIOKCHA HM OKCHreHOoTepanua», U3n. AH YCCP, Kuen. 

KkKpenuce E.M. «tB. lr. Boropos. KR BOMpOcy O BO3MO7KHOCTH 3axoponeunAa 
Pag OAKTHBULIX OTXONOB B TVIYOOKOBOAHBIX BUAWHAaX OKeana. Bropad MexkyyHap. Koudep. 
Opran. oODeq. Haunit 10 mpuMelt. atomHoii dHeEpr. B MHPHBIX wWerAx, tHenepa, 

(RK peuc bk. M.) E.M. Kreps. Brain metabolism in the evolution of verteb- 
rates. XV-th Intern. Congr. of Lool. London. 7 

(Rpenc E. M. uw BLT. Boropos) E. M. Kreps and V. G. Bo go- 
rov. Corcerning the possibility of disposing of radioactive waste in ocean trenches. 
Second Unit. Nat. Intern. Confer. on the peacef. uses of atomic energy, Geneve. 

‘LeumukKaeba E. 10. Uccaenosanne metoqom YAbTpapHoserowoii MUKpPOCKONIH 
BINTAUNA KHCTOpOMHOTO TOMOANMA Ha paciipeseltenie HyKJeonpoTenyoB B KeTKaX KOpPhl 
Mosra. CO. «Du3noJ0rua m WaTou.Orug MbIXAHHA, THNOKCHA HM OKCHTreHOTepanua»y, M3. AH 
YCCP, Hues. 

LetTBpepnkos Jf. A. Bananne KHCMIOPOAHOTO TONOTaHHA Wa MHTeCHCHBHOCTb 
oOmeHa ocPopHEx coequnennii TKaHM Mosra. C6. «Dusvonorma WaTONOTUA JIbIXaHnsad, 
THHOKCHA H OKCHTenoTepanua», Many. AH YCCP, Kuen. 


JladopaTopna payHoGnonornn 


Pactrespa C. B., O.B. Maanuosekn ii, A.A. DerBpepurxkos. Bana- 
He OOItero peliTrenoOBCKoro o6.lyucHHA Ha OOMeH PocouNHOB MO3ra, Teyeul Wf Come- 
scliKiy Kpbic, Heppad Wayyno-mpakt. Kondep. 10 Meu. paquouornn, Aloknagp, Bamrknp- 
CKHH Mey. HHCT. 1M. X V-aetua BJIRCM, MuuuctepcTso 34paBpooxpaneuna LACCP, Yoa. 


CekTop HeBposoB H OpraHHyeckHx sa6oueRaHnit HepBHO! CHCTeMbI 


beranepa 3. B. wk. iW. Cemenosa. K BOUpOCcy O 38HaY4eHMI 3alpexesp- 
HOFO TOPMOKCHIA B PasBHTHH WeKOTOpHX MaTomOrnyccKix BereTaT i BHO-BHCIe pad bHbIX 
peau. Wier. Kann. iW oKemep. Kapanog. um. M. /l. Unnamsrnapiunmpsnau, Tpyye, V 
(OOnen. nayun. cecens Une. kaprnon. AH PCCP 1 Uucr. pusnon. AILCCCP nm. HM. [.Mas- 
OBA, HOCBANL, UpoOa. PusHod. W WaTOT. cepy.-cocyn. cuctT.), T6ueicit. 

Borabuept M. E. K sonpocy o PU3HONOTHYeECKIX OCHOBAHIAX Tcl XOTepannn. 
(Cxema loctpocuns menxotepaneBrinuecKoro mpouecea). Tp. Mner. du3snou. wm. H. 1. Man- 
zona All CCCP, tv. VIT, 

BoabneptH. E. Ocnosnue sranst IcuxXOTepalleBTiuecKoro Npolecca. C6. «Bon- 
poch lichxotepaiim», Merrns3, M. 

Popuanopa T. T. A. @, JimMuTpuespa, M. A, MUL K AA, 
Hf. A. Kpwmosa, J.T. Tepposa nT. Ue. Toancrtros a. Kanniko-pi3n0n0- 
PigeCKHe anible O HCKOTOPLIX PopMaxX BIYTpeHuero TOpMosKCHA y 6ObHBIX HeBpacte- 
Nneit Ww uctepneit, Tp. Uacr. busnoa. um. M1. IL. [aspsopa AH CCCP, tT. VII. 
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ImMutpnesa A. ®, Bacmad HepBian jexTeIDHOCTh Np PasTH4blx (bopMax 
uespactenun, Tp. Huet. dusnoa. um. WH. WH. [apaosa AH CCCP, tT. VII. 

ILMmMutpneBba A. @M, dhaventie Tila BLICINCH HepBHOM exATeAbNOCTH B KIM- 
nike neppacrenun, C6. «Bonpocn Pu3snonornn MW NaToAOruy WepBiHol cucTemb (Tp. Ko1- 
ep. Monog. nayun. padota. Mucr. dusnow. um. WH. UW. Wapaopa AH CCCP), [JI.}. 

ILmMutTpuesa A. @®., M. Aw HuanNckKad, H. A. HKHprhHmosa 4u 
J... Wdeppos. KR sonpocy onpefetenna Tita BhICIeH HepBuOM j{cATeIbHOCTH 
y 6oapunix uepposamu, Tp. uct. pusnom. um. VW. I. Masaopa AH CCCP, Tt. VII. 

Kuaonunekaan M. A.uJl.T. Hepsoes. I[lcnxorepanua B 6oppbe c uatporen- 
HEMI 3a001eBannaMit. C6. «Boupoch ocuxotepanun», Mearns, M. 

Rapauetan E, A. Mccaeqopanne spicutelt HepBHOll eATebHOCTH pw MOMOLIM 
MUTaTCIbHOi MCTOAMKH y GOMbUEIX Hapkomencnell nH ApyruMu PopMaMu 3a00eBaHult © Ha- 
pymennem cua. Tp. Wuer. dusnon. um. VM. Il. Hasnona AH CCCP, rt. VII. 

Kapauctan E. A. Jleventiie yrieKHCAbIM BACMYTOM 6OIbUBIX HapKosencHen. 
C6. «Coppementinle BOMNpOCH HepBH3Ma B uUsHOMOTUM M MWaTONOrHH» (C6. HayyuH. padoT, 
NOCBAUL 70-reTHIO co AHA pom. akag. A. J. Cnepanckoro), M. 

KRapauetan E. A. Cocroanne Brcmell HepBHOH JeATeABHOCTH Ip HapKoJen- 
cin. Koudep. 10 Bop. naTopU3svod. BRICI. HepBH. WeAT. GeHOBeKAa MPHMCHUTebHO K 3a- 
nauam mcnxnatTp. M wepBH. KaMHHK, Te3. noKa., M. 

Kapanetau EF. A. nA. WU. Mapenuna. Biusuve cBeToBoro pas~pake- 
HUA HA VOTeHUMAIE TOAOBHOTO Mo3ra y GombHEIX HapKosencnet. Tp. Uner. MuU3u0N. UM. 
Ii. Il. Naspnopa AH CCCP, Tt. VII. 

Kapanetan ELA. un H.P. O8epenKOBCKAA, JIpuMenenve peuye- 
JIBUTATeIbNOM MeTORNKH JIA W3ydeHHA BHICUIeM HCPBHOM MeATeIbHOCTH y OOMbUBIX C Hapy- 
wennem cua. Tp. Huet. dusnoa. um. H. TH. Nasnopa AH CCCP, tr. VII. 

Kok E. I. Ws36upatenbuoe cunkenne OTBIeVeHHA MPH BUCOMNO-TEMeCHHO-saTELIOd- 
{LIX MOpakKeHMAX JOMMHAHTHOTO NosymapHA. Matrepnadnl JleHHHTp. 30HAaIbH. MCHXOJOP. 
Kondep., J. 

Kok E. Il. Hekorophe nptemH uccteqoOBaHuA MeTOJOM YCJIOBHBIX pedseKcos 
mpoieccoB oTBIeyenA WwW oGobuleHNA y GombuBtx c adasneit. Tp. Wucr. dusnon. 
um. H. Tl. Ilasnopa AH CCCP, rt. VII. 

Kok E. Il. O napymwennu orpneweHiA VM Ha3biBanHA UBeTa MpH HeKOTOPHX Oa- 
rOBLIX Nopakennax Mosra. Jlona. AKagl. Neg. Hayk PC@CP, Ne 4. 

Kor E. Il. Orsaeyenna nu oGo6ulenua y Sonbubix C MOTOpHOM H CeH30pHom ada- 
sneii. CO. «Bonpocn Pu3sHOAOrHH WH WaTOMOrMM HepBHOH CHCTeMbD (Tp. Kondep. MoJo7. 
nayun. padotu. Huct. d@uavon. um. VM. Il. Napnopa AH CCCP), [el. 1. 

Kok E. Il. Marodusvonornyeckne MexaHi3Mbl HapyIcHNA OTBIedenMA Tpusianka 
BCANYNHE Wp CHNAPOMe HIPKHe-TeMeNHOTO TOpaxkeHuA JOMMHAHTHOFO NOY mMapHA. Kou- 
ep. NO ROMP, NAaTOPNSHON. BBICIN. HCPBH. AeAT. YeNOBeKA MPUMeHHTeIbHO K gayayaM NCH 
XHaTp. 1 HepBu. Kank, Tes. qorn., M. 

Kok E. Il. Paccrpoiictaa oTBTeyenliA WH Ha3sbiBanHuA Mpu3shaka BeIMAMHEI, HalpaB- 
NCHA JLBUKCHNA TW B3alMOOTHOMeHNA MpexMCTOB Mp HWKNeTeMeINOM TopaxKeni 7LOMI- 
HantHoro HosyuapuaA. C6. «Boupocnt dusnosornn HW NaTrosorny HepBHo cuctemEM (Tp. 
Koep. MoJo. HaysH. padotn. Mucr. dbusnoa, um. VM. Il. Mapaopa AH CCCP). [ula 

Kor E. Tl. nu WW. A. Kppmosna. Cooruomentie qunaMikH BbICIIeH wepBHuoll 
JEATeAbNOCTH H HenOCTOAHCTBA peweBLIX AepeKTOB upu adaszni. (A O60CHOBAaHHIO HeEKOTO- 
pax acucOunix Mepoupuatuii). Tp. Wucr. ®usinom. MM. M. II. Wasasopa AH CCCP, 
rt. VIL. 

Konospanos M. H. u H. A. Kpwmosa. JliunwaMika COCyY{MCTHIX pepsek- 
COB N KANUICCKON KapTiIbl B Tpolecce WewcunA YPICKHCAbIM BICMYTOM HCKOTOPLIX Opra- 
HHGCCKUX Z3abONeBAHUH HepBuoll cucTemMpI. CO. «COBpeMeHHbIC BONpPOCh HEpBH3Ma B Pu3Ho- 
noruu un natosgori (C6. saya. padot, nocBaul. 70-JeTiHIo CO THA porKA. aka. A. . Citte- 
pauckoro), M. 

Kpacspenrui HH. M. Jflevenne opramucckiux 3a60NeBannii HepBHOM CHCTeMBI 
yainuenupmt cuom. Tp. Huet. duanoa. um. WH. i. Mangopa AH CCCP, rt. VII. 

Kpaecspeknit A. M. O sauuitupx (MiraTeJbHbIX) pedekcax Ip AMeHuedarn- 
Tax. Bocemuasll. Copeul. 10 Hpods. Bhict. HepBH. AeaT., Tes. u peep. AOKI, B. I, ol. 

Kpaecnekunii AH. M. OcoOennocTH KINKI 1 HelipOsHNAaMHKU pH HeKOTOPBIX 
NAPCKUMOUNETX THnUWePasgitax, sAy pi. HeBpomaToT, W MCHXUATPHH, fF. LVIII, B. 4. 

Kpotobpa M. M., M. A. Wuscuuekasy. O cepmeyio-cocy(McThHxX Hapyle- 
HIAX pH veBposax. Hct. KAWHHY. WH OKCHep. KapAnod, HM. M. Jf. UnnamarBapileiin, 
Tpyau, V (O6veq. nayun. ceccun Inet. Kapanor. All PCCP un Uncr. du3snoa. All CCCP 
um. I. FI. Ilapsona, nocBaut. upo6a. @usnosa., nN Maron. cepy.-cocys. cucr.), TOnaHCcH. 

Kppmosbpa HH. A. Botilyaxgennad mepepaska COHHOH apTepnil C NOCJeylOuMiM 
Hapyuicnu/em KpoBocuaGKeunsA Mosra. Wuct. KAW. MW OKCTep. KapAHOd. HM. M. Jk. Un- 
lamarBapnimBian, Tpyait, V (OObex. Haydn. ceccHA Muct. Kapquoa. AH PCCP a iucr. 
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gusnon. uM. W. I. flannopa AH CCCP, nocsam. upo6n. du3snon. u naton. cepy.-cocyy. 
cucT.), T6nsanen. 

KpumoBpa H. A. VMs3yaente agasnaecknx Hapymieniii B NepBHol Kanunne. 
liaroreves, uccneqoBanue Hi slegentie. BocemHagy. CcoBelll. 10 mpo6.. BEICIN. HepB. JeAT., 
Tes. w pedep. yoKn., B. IJ, JT. , 

Kpuuospa H. A. [laropusnonormeckne MexaH3sMbl Hapymenia pean pu 
aa3uu HW UpiieMbl BoccTaHoBlennA. Hondep. mo Bonp. uaTopusnon. BEICUI. HeEpBH. JlearT. 
yeNOBeKa IpPHMeHHTCAbHO K 3ayadaM TcHxXnNaTp. H HepBH. KMHHK, Tes. WoKa., M. 

Kpnimospa H. A. Pegesste Hapymienia 1 ux WHHaMuKa Ip COCYAUCTEIX Hapyiie- 
HHAX. Boepocculick. HaydH. Koudep. HeBpomaTod. Hw weHxuaTposB, Tes. OKI., CoppKnn. 

Ilepspos JI. f. Usyuyenne briciteii Heppuolt geatenbHoctn Mm Tula HepBHOHM cH- 
CTCMBI Hp MCTepuN C MOMOUMIbIO TpeX SKCHePMMeHTANIbHBIX MeTOHK. Tp. Wucr. duzuo. 
um. W. I. Tasnopa AH CCCP, tT. VII. 

IIepxnpon Jl. [T. Komumekcnoe necneqoBanne BEcueill HepBHO jleATeuBHOCTH 
OONLHEIX HCTepHel (C BKIIOUCHHeEM HOBELIX IpMeMOB liccaeqoBaHna). Tp. Wuer. pn3znog. 
um. HM. Ii. Hasnropa AH CCCP, rt. VII. 

[epsos JI. lr. Ocodenvoctn Hapymenna Bricmel HepBHO NeaATerBHOCTH y 601b- 
HBX HcCTepHeH. 7KYPH. BEICI. HepBH. jenT., T. VIII, B. 5. 

Pymakosa T. A. K uvatopusnonormueckomy ananusy dantomuol boun aMIly- 
THpoBaHnHLIX. Tp. Uncr. pu3non. um. MW. IW. Masaosa AH CCCP, rt. VII. 

CmMupuos B. M. /iunamika ycooBunx peyeBbx MH rpaduyeckux peakunit y 6onb- 
HLIX ¢ abasvew. CO. «Bonpocnt Pu3no0.10rnn 1 MaTomornu HepBHolt cHucTeMED (Tp. Koudep. 
MONON. Nayan. padoru. Muer. dusuoa. um. WH. Il. Uasaopa ATI CCCP), [JI.]. 

CmMupuos B.M. O matopusiodorugeckux Mexanu3Max HeKOTOpHX adaTire- 
CKHX CliHgpoMoB. Matepnannt JlenHnrp. 3o0Haiby. ucHxonor. Konpep., JI. 

Toactospa T. WM. Banaune mMaaprx gos tTetpyynua ua 6oubHEIx HeBpoO3amMH. 
Tp. Mner. du3snon. um. MW. I. Wapsosa All CCCP, tr. VII. 

lLeittkuna T. A. O jutHamuke ycaoBHOpedueKTOpHOK geATenbHOcTH GONbHEIX 
C NOBMMCHHEIM MBUNeYHLIM TOHYCOM Hp AeceHuH WX KypapeNO_OOHHIMN Mpenmaparamn. 
CO. «Bompocn @usno0run HW WaTOMOTNA WepBHOH cuctemED (Tp. Kondep. MOON. Nay4an. 
padotn. Wner. d@usnon. um. H. M1. Mansropa ATI CCCP), [..]. 


IenxnarpHyeckHii cextop 


Waoboun WH. A. Bananne mimesstx pasqpaxnteneit ua KomM4ectBO TeHKOUNTOB 
y sone. CooOijenne I. 3Hayenne pasaiibx BHO MMM AWA XapaKTepHCTHKI ycouoOBHOTO 
HM CIOMUOPePAeKTOPHOTO UNMeBOrO seitKouNTO3a. Bross. dKCnep. ONON. WW mepull., 
T. XLVI, Ne 7. a. 

Haobun WU. YW. Bansaune numessrx pa3saqpakiterels wa KoONGeCTBO JIGHKOIHTOB 
y iofen. CooOmjenne II. O sanucumoctn yeuoBnoro 1 CIOMNOPeEPACKTOPHOLO iTiWLeEBOTO 
JeMKOWUATO3a OT COCTOAHHA MHWeBOH BOZOYAUMOCTI I HCxXOHOTO YPOBHA JeHKouNTOZa. 
Biowa. akcuep. 6100. u Mequi., T. XLVI, Ne 9, 

Mabuu MW. W. O nexoropnx ocoéeunocrax yeaosuoro Nn cromuoro YCJIOBHOTO 
i Oe3syCMOBHOTO UHWeBOTO AeiKOUNTAapNOro pepiekca y Ooabunrx musz0dpenieii, Koudep. 
NO BOMp. UaATOPU3HON. BEICI. HEPBH. eAT. ueNOBeKA UpUMeHNTeABHO k 3aladam TCHxuaTp. 
HM HepBH. KJIHHMK, Te3. qonm., M. 

Waban WM. MW. O nexotopnx ocodennocrax YCIOBHOPePICKTOPHHX NW3MeneHnit 
COCTABA KPOBN y OONbHEIX MH3Z0Ppenheil W paswNuEIMH neHnxo3amn Hp TOQKOMCHEIX BBe- 
ACHHMAX KHCHOpoga. Tp. HWuer. diuanon. um. VW. I. Mapnopa All CCCP, tT. Vil, 

Waban W.W. uw M.C. Lsw6enko. Batanne IACKTPOCYOpOMHOH Tepannit 
Ha CHCTeMy KpOBH y OOJIBHEIX INN30Ppennei. Coodmennue |. XapakTepuctika GesycuoBuo- 
peP-iCKTOPHLIX H3MeHeHHi CoCTaBa KpoBH locate aieKTpouoka. CO. «Bompocnl nenxnatpisit 
H HeBpoTlaTosorni» (CO. tpynos Jlesuurp. wayyy. odm. HEBPONAaTOI, Wucuxuatp.), B. LV, JI. 

KRo3sa1o0oB 10. fT. Bansanne amanasnna na ocHoBHBre TIpOWecchl BLICMIelH HepBHOL 
CHTCAbUOCTIT. FNYPH. BEICMI. HepBH. qeat., T. VIII, B. 6. 


RosaoB 10. P. K narorenesy 1 Kamuuke IIpeCCHNJIbHOTO Wenxo3a. Tp. Wucr. 
(pusnow. uM. M. iH. ILapnopa AH CCCP, rt. VII. 


TuHmckaa Jl. A. K BONpocy O MaTorene3se peakTHBUBIX Tenxo3on. Tp. LHucr. 
pusinon. um. MW. WW. Wassosa AIL CCCP, t. VIL. 
Jlunekas J. A, HekoTopLic WaHHbie KAWHNKN HW matorene3a Opy testes HBX 


1cHxo30B. CO. «Bompocsl ueuxnatpun HeBpouaTosoruiy (CO. ThyoB -Tenuurp. sayun, 
oOml. HeBppomaTon. u ucsixuatp.), Bp. TiT, -T. : 


CrapkKkosba T.9F. u ll. UE Manas. 


SHAUMW BAKMHMATHHOLO MpPOTHBOOPlOMMOTHPOZHOTO HMMYHIUTeTAa y GOOMBUBIX C Hapy len AMH 
BHICHMCH HePBHOM jeATeIPuocTH. CO. «Boupocn SakTepnoOaOrMN, WMMyNOZOrIM HO XUMTOTC- 
PAULL Tpit KimedHEX Huderiux» (CO. pa6or uo KUHHKO-IKCHep. Wectey.), «1. 


40 Tpygs! Hucrutryra dusnonorun. tr, VII 


HatiatyHowornyeckue peak Ip co- 
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Penopos B. kh. Hepposp, Nenxouatiu MW peakTHBuble ICHXO3HI. Megrus, JI. 

PMenopos B. K. Hexkotoppe coobpaxenna o Jalbuenuent paspaboTke ICH XO- 
nornn. C6. «Hexoropbie BompocH u3voT0TuN, KIMNNKN 1 MOposornyy, KyvOnnmmes. 

MPeyopos B. KR. O narorenese HeBpoTnuecKnxX HapywleHHH Npw oprannweckux 
ga60neBpannAx romoBHoro mo3sra. [O6ua. Kondep., mocsBau. 100-neTnio Kad. Nenxuatp. 
Boenuo-Mequl. akag. (Tes. qoki.), «I. ; 

Menopos B. K. Uyrn tsopyeckoi paspadorkn igen MW. If. Mapnopa B ncenxn- 
atpun. Tp. Wuer. dasnonx. um. VW. I. Tlannopa ALL CCCP, tr. VII. 

Pengopos B.K. wel. C. Myaunk. Harorenes 1 andpepenunanpyad jrar- 
HOCTHKA CLyYaAeR WHB0Ppenun C NiPCKIWOHHOM OTHOTOTHeH No 3aTAFKHEIX HUPeKMMONABIX 
ncuxosos. Beepoccniick. Haya. Koudep. HeBpomaTod. 1 WcwxXNaTpow, Tes. oKs., PopbKuil. 


Xupypruyeckni cekTop 


38y6nronpa H. A. Haaren KOMUeNCalHM B paodote HMMeBOro Hewutpa y AHL, 
Hepenecninx Onepalwio peseKuUMH KeyqKa MO MOBOAY AsBeHHON GonesHu. Tp. Wiicr. 
d@usvon. um. H. Wf. Masaopa AH CCCP, tr. VII. 

Manruna J. B. K sompocy 0 xapaktepe MOTOPHKH KYJbTM 7KeyAKa Woce pa3- 
JTGNEIX OObeCMOB PeZeKIAN H eC B3AlMOCBASb GC MOTOPHKOM OTBOAMeTO KONeHA MOWMMTOM 
K ahacToMo3y HeTan Toukoro KumeuwunKa. Tp. Vner. gusnon. um. WU. Ul. Japaopa 
AH CCCP, t. VII. 

Maurunua Jl. B. Moropnka menyqka HM XHMH3M >*KeLYAO4HOTO IMleBbapennA 
uocde yacTHunol pesekIMH menyaka. CO. «Bompocst PU3sKONOTHN HU MWaTOMOTMH HepBHOU 
cuctemny (Tp. Kondep. Mosoy. Hayun. pa6otn. Inert. dusnon. um. HM. II. Iapsnopa 
Ali CCCP), [JI.]. 

Manrnuua Jl. B. O 3aBncwMOcTH XHMH3Ma MUeBapellMA B KelyAKe OT OObeMOB 
peseknun saKeryaKa. Tp. Huct. dusnoa. um. H. I. Tlapnona AH CCCP, Tt. VII. 

Cazsoutos B. A. Onur upimMeneniA MeTOAUKH eteOHO OXpaHNTebHOrO TOp- 
MOMeHIA B Xupypriyueckolt mpaxtnke. Tp. Uncr. dusnon. um. UW. I. Napaopa AH CCCP, 


NIMs 
TepahesruyeckHil cexTop 


Benxesa 3. B. Xumuyeckne dakropbh HepBHorTo BO3ZbyKAeHNA HW MX CBH3b C Be- 
reTaTHBHBIMI! WapyWenisAMH y OOUbHETX A3ZBEHHOI OomesHbIo. Hawnny. Meqnu., T. XXXVI, 
a> 2. 
a Bbennepa 38. B. nk. U. Ceomenosa. O covetannnx dopmMax rullepToun- 
yeckoll 1 ABBenTOW Gonesnel. Tp. Mucr. @usnor. um. VW. MW. Napnopa AH CCCP, rt. VII. 
Beaanesa 3. B. un Rh. WH. Cemeuosa,. OcodenHocTn BereTaTnBHO-BHCllepalb- 
HbIX H3Me@HeHNM B PasIHYHbIX CTAaHAX ruvieprounyeckon Gonesann. Tp. Uner. musnon. 
um. WU. I]. Dannosa All CCCP, tT. VII. ; 
Fanuneanunua UH. E. Jlaswpuetimee uccucyopanie pedbuekTOpHEIX BAHAHHH C xXe- 
MOpelleHTOPOB *KeTYOUNO-Kuuleworo TpakTa Ta cepAlle. (KTM HHKO-9KCIepHMeHTaTbN0e 
neesezoBanne). Tp. Mner. @usnon, um. VW. Il. TLannosa AH CCCP, rt. VII. 
lanenaunua HH. E. & sompocy o pout WitepowentnBHbIxX pe~@ieKkcoB B KJIMHNKe 
i HaTorenese atepocKcposa. Tp. XIV Beecolsn. cpeaga Tepanestos, M. 
Traneanua UH. E. Pedsexcht c xemopelentopoB sKeyOYHO-KUMWeIHOLrO TpakTa 
(io gaunpm ORL). Hauer. Kamy. W oKCHep. Kapqvow. HM, M. /\. UnnamsrBapuuersn, 
Tpyyp, V (O6pey. Hayuy. ceccna Mucr. kapgnon. AH PCCP un Wucr. dusnog. um. UM. I. Mas- 
jona AIL CCCP, nocpam. upo6a. pusnon. mn maton. cepy.-cocyy. cuct.), T6nanen. 
fanuenrunua H. ET. 7. sngasurypa, M. A. WHannHokan 4 
H.C. Jlaur—Bbexounorosa. O poan Hapyleniil BEICIIeH NepBHOM eATeIbHOCTH 
B OOMeHe AHIMOB. (K IHHAKO-9IKCHeEPHMeHTAJ DHbIC Ha6m07enusA). Tepanest. apxuB, Tr. XXX, 
= ‘i rreuuckuin b. B. K uarorenesy arepockiepo3a y Oo bNBIX runepTOHHyeCKOu 
Sonesupio. HMner. Kang. u oKenep. Kapyog. um. M. Ji. UmnamarBapnmensn, Tpyanl, 
V (O6ben. Hayuu. ceccna Hct. Kapaqnou. AH YTCCP u Mucr. du3znon. um. VW. I. Was- 
uopa, All CCCP, nocsau. mpobu. pPu3snon. HW maTod. Cepyl.-cOcy/l. CHCT.), T6nauen. 
MapunucKxunh 6. B. Jivnugn KpoBy u atepocktepos. Vnitrni lékarstvi, I1V—7. 
Mapnuckuin B. B. O napymenvaAx oOMeHa JNINOB pf aTepocksepo3e u 
QO Mepax JHeTeTHYeCKOTO BOSeHCTBHA Ha MTX. Tp. XIV Bceecolo3n. cbeaqa TepaveBTos, M. 
Unbpuuckunk B. B. Cospementinte npesctaprenux 06 arepockiepo3e. Tepatest. 
apxuB, T. XXX, B. 6. : 
Uapnuncrun B. B. (Brctynienne B UpestwAx KoponapHow cekiun). Tp. XIV 
Bceecoio3n. cbhesyja Tepatiestos, M. 
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WaobwneeKknuit b&b. B., MT. I. AneKkKcauy~Apos, I. M. Cmupuosa, 
E.T. Tapacenrko uwE. ll. ILerposa. Onnr IpuMcHenisA 6ecxorectepHHoBoti 
AeTH y OOMbHHIX aTepockiepozom. Ileppaa Hay4n. ceccisa 110 Bompocy «I[po6mema sKnpa 
B nMTaHHH (Te3. 7OK. un cooom,.), <I. 

MUaopounucknikt B.B. uw H.C. Taur—Bbeaonorosa. O anayennn Hc- 
CHCOBAHIHA Ge3syCIOBHHIX WH YC.OBUBIX COCYANCTHX peakuuil WA OlpelesecniA TIHWa BbIC- 
Ieif HePpBHOI! JJeATeNbHOCTH B KaITHIKe BuyTpemmux Goazesnei. Tp. WMuer. iusiog. 
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Tpyabt uncTuTytTa dusnos0ruu 
um. WW. (1. Wasnosa Ankanemuau nayk CCCP 


Tr. VU 


Boupocst Mu3sKOJ0THH HK NaTOAOrHH HepBHOH CHCTeMDI 


* 


Vmeepacdeno K newamu 
Iincmumymom Pusuosceuu um. M. TW. TWaeaoea 
Axademuu Hayr CCCP 
PeakToOp HaprtTedbeTBa 3. A. Bacuavesa 
Texnuyeckuit penanTtop HH. A. HNpyeauKosa 
Koppentophl I. A. Ayxumoeuu, H. db, Bunoepadosa u H. C. Hemenmovoeea 


* 


Cano B HaAGOp 8, X 1959 vr. Mowmucano Woneyatn 17/X11 
1959 r. PIICO AIL CCCI Ne 1138-—51B. DMopmatT Oymaru 
70 X 108%Ji5. Bym. ct. 19% ig. Mew. am. 399/g = 94.28 you. Wed. 
a. -k 4 Bro. Wu.-najt. 7. 50.49 -+ 1 aia. (0.05). Man. Ne 995. 
Tum. san. Nb 3853. M-56194. Tipark 1500. 
I[etta 36 p. 40 &. 


JIennnrpanenkoe oTlesenue H3y. AT CCCP 
sleHumrpay, B-164, Mefuenteencnand JnH., ct. 1 








d-H rug. Man. AILCCCR, Jlenumrpa, B-34, 
Y studi, if, 12 
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MVCHPABNOENUNH H ONMEYATKEH 











Cm panuya Cm pora | Hanewamano Joamn1o 6ound 
i a _ 
45 | 20 3 cBepxy AHI, pHaHoB A}LpaauoB 
107 | 4 cBepxy B. B. “epHomop- B. B. Gepnromop- 
NAKOBA IWKOB 
201) | { » OCJISHKOB Poccasikon 
271 | 15 causy Ha He 
336 2 CHH3y HaATepo- “urepo- 
422 3arouOBOK oO Mt/KT 2 M’/Kr B OUBnITE 425 
Kk Tabu. 1 
434 24 CHHBy 2.0 mw 10 mr/Kr 2, 09 4 10 Mr/kK) 
433 15 » 2.0 6 10 mr/Kr 2, 0 @ 10 mr/xr 
439 { » 2.0 @ 10 mr/xr 2, 9 #4 10 mr/Kr 
443 JlouonneHHe B NOAMHCH K pHe. 2: 
a4 — 3BOHOK; 6 — CBel; ¢ — TOH; 2 — IyVM; 7 ~— ron+: 


&¢ — 3BOHOR. 


Tpymh Wseratyta @usnomorny um. H. tl. Mapnopa, tom VIII 
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